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Normas de uso 


Google se enorgullece de poder colaborar con distintas bibliotecas para digitalizar los materiales de dominio público a fin de hacerlos accesibles 
a todo el mundo. Los libros de dominio publico son patrimonio de todos, nosotros somos sus humildes guardianes. No obstante, se trata de un 
trabajo caro. Por este motivo, y para poder ofrecer este recurso, hemos tomado medidas para evitar que se produzca un abuso por parte de terceros 
con fines comerciales, y hemos incluido restricciones técnicas sobre las solicitudes automatizadas. 


Asimismo, le pedimos que: 


+ Haga un uso exclusivamente no comercial de estos archivos Hemos diseñado la Búsqueda de libros de Google para el uso de particulares; 
como tal, le pedimos que utilice estos archivos con fines personales, y no comerciales. 


+ No envíe solicitudes automatizadas Por favor, no envíe solicitudes automatizadas de ningún tipo al sistema de Google. Si esta llevando a 
cabo una investigación sobre traducción automática, reconocimiento óptico de caracteres u otros campos para los que resulte util disfrutar 
de acceso a una gran cantidad de texto, por favor, envienos un mensaje. Fomentamos el uso de materiales de dominio publico con estos 
propósitos y seguro que podremos ayudarle. 


+ Conserve la atribución La filigrana de Google que verá en todos los archivos es fundamental para informar a los usuarios sobre este proyecto 
y ayudarles a encontrar materiales adicionales en la Búsqueda de libros de Google. Por favor, no la elimine. 


+ Manténgase siempre dentro de la legalidad Sea cual sea el uso que haga de estos materiales, recuerde que es responsable de asegurarse de 
que todo lo que hace es legal. No dé por sentado que, por el hecho de que una obra se considere de dominio público para los usuarios de 
los Estados Unidos, lo será también para los usuarios de otros países. La legislación sobre derechos de autor varía de un país a otro, y no 
podemos facilitar información sobre si está permitido un uso específico de algún libro. Por favor, no suponga que la aparición de un libro en 
nuestro programa significa que se puede utilizar de igual manera en todo el mundo. La responsabilidad ante la infracción de los derechos de 
autor puede ser muy grave. 


Acerca de la Búsqueda de libros de Google 


El objetivo de Google consiste en organizar información procedente de todo el mundo y hacerla accesible y útil de forma universal. El programa de 
Búsqueda de libros de Google ayuda a los lectores a descubrir los libros de todo el mundo a la vez que ayuda a autores y editores a llegar a nuevas 
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HYDROSTATIC ROTARY ENGINES. 

Letters patent have been granted to Mr. B. W. 
A. Sleigh, of 7, Alfred-place, Bedford-square, for 
improvements in the means of obtaining continuous 
rotary motion by means of a hydrostatic rotatory 
motive power engine for the propulsion of machinery. 
The engine is placed upon a bed plate of metal, 
A, A, A, A, resting upon, if necessary, upright 
standards. or bearers, between which revolve and 
work the parts of the engine beneath the bed plate. 
In the first place there are bolted down upon the 
foundation plate in a horizontal position, four ram 
cylinders, 1, 2, 3,4, at the end of which are attached 
bare respective series of pump plunger cylinders, 
5, 6, 7, 8. Nos. 1 and 2 ram and pump plunger 
cylinders are placed with a space between, parallel 
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to each other, as are also Nos. 3 and 4, only to the 
rear of the former. In each cylinder i is a metal ram, 
9, 10, 11, 12, and each cylinder is for a space with- 
in its mouth grooved out in a recess so as to form a 
stuffing box, through which the rams, 9, 10, 11, 12 
pass outwards in giving their strokes, and then 
retire inwards after delivering the same. One set 
of ram cylinders, 1 and 2, with their rams, 9 and 
10, face a main crank shaft, B, B, revolving through 
four plummer boxes or be arings, c, C, €, €, cast on 
the bed plate, with caps and trusses of metal ; and 
the said shaft drives the wheels keyed thereon. 
Attached to rams1to 4 are screwed metal lugs, 
13 to 16, through the centres of which are drilled 
holes in which pins, 17, traverse, fastening the 
forked levers, D, d, D, d, which stand vertically 
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above and below surface of bed plate, to which they 
are attached by suitable lugs or pins at 17. The 
vertical levers D, D, D, D, in projecting below the . 
bed plate, are at their fulcrums, a, a, attached to 
carriages or brackets hanging beneath, and bolted 
under surface of bedplate. Connecting rods, c, c, 
are pinned or jointed from a, a, to bell-cramp shaped 
levers d, d, working at e, e, on their centres or stud 
brackets at e, ey which form pivots, said brackets or 
carriages being bolted under bed plate. The other 
end of bell cranks, d, d, are connected by pins at g, g, 
to forked connecting rods, h, h, the a ends of. 
which are connected to main (B, B,) and minor 
shaft (B1, B1,) crank shafts by metal butts and 
straps. | 

The object of this lever adaptation is that when 
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No. 1 ram is propelled out from its cylinders it 


presses, by means of the lug and pin fastened 
through lever D, upon the said lever, which, being 
thus driven forward, the lever draws the horizontal 
connecting rod e, bell-crank lever d, and forket con- 
necting rod h, backwards, the necessary distance to 
obtain by. this movementa half throw of main crank 
driving shaft B, B, and thus causing a half revolu- 

_ tion of said crank shaft. This accomplished ram, No. 
2, moves forward instantaneously in like manner, 
and No. 1 retires. The forward pressure of ram No. 
2 drives the lever D, and the lever attachments 
thereof in like manner to No. 1, and thus causes, 
by means of its half stroke, the second half revolu- 
tion of the main shaft, thus completing the revolu- 
tion. On centre of main shaft is keyed the fly- 
wheel E, which revolves through a slot in the bed 
plate performing its revolutions. At base of.ram 
cylinders 1 to 4 are screwed in the plunger cylinders 
5 to 8, and on top of the ram cylinders at H are 
moveable cup reservoirs H, which fitinto screw holes 
drilled in the metal communicating with the interior 
of the cylinders. These cups are of glass, to allow 
the charge of water in the cylinders to be ganged, 
and contain self-acting valves, by which any defi- 
ciency. may be replaced. 

When the cylinders are filled -with water, -these 
cups are screwed in -and also ‘filled with ‘water ; +w 
metal cap is then placad-on:the head. :-Pump-plunger 
cylinders, 5 to 8, consistof-hollow cylindrical tubes, 
and in them, moving through stuffing boxes, work 
solid metal pump plungers 18. Hach series of pump 
plungers are united by cross heads k, in the centre 
of which are -screwed guide rods l, which work 
through guides m; bolted to: bed plate, and attached to 
forked connecting rods-applied: to the minor crank: 
shaft Bl by butts and -straps. “The: revolutions.of 
the minor crank shaft “Bl:are caused by. the -work-' 

ing and pressure of the rams:3 and “4, ‘the pressure 
of these rams being communicated by a similar 
lever arrangement, as described of rams No. 1 and 

2. -At each revolution of the Bl, upon which is 
keyed the fly-wheel P, each half throw drives in- 

wards the pump plungers 5 and 6 of rams 1 and 2, 

and as the pump plungers descend in their cylinders 
they press forward and eject under the-base of the 
rams 1 and2the water which was contained in each, 

and as this water presses upon the base of the 
rams by the descending of the pump plungers to the 
end of their stroke, so in proportion the rams press 

forwards, upwards, and onwards, conveying the 
augmentation of hydrostatic -power ‘thereby sgene-; 
rated upon the levers, . causing,:as' before: described,: 
the rotation of the-main ‘crank’ shaft'B,!B, iwheréby! 
wheels attached thereto are driven. 
the.end of the ;pump,-plungers 5.and 6.of: the rams: 
i and 2,.and withaspaceintervening;:are bolted down: 
upon the bed plate'the'series:of-pump plunger cylin-: 


ders T and 8, fastened into the-base of the rams 3.and4,| 
alsobolteddown upon the bed plate. -Atthe cross heads, 
k, k, of the pump plunger cylinders:7 and 8 Of theranis} 


3 and 4, there are screwed on lugs r, slotted -out:to: 
receive the:upper end of forked levers S, whithios-: 
cillate upon pins at t, t, placed through the «centre. 
of the lugs. The fulcrums.of the forked levers-work 
upon studs fastened at the base angle of ‘hanging: 
brackets bolted under bed: plate. ‘The uppeér:fotked 
ends of the levers by their pressure’ forward ‘drive’ 
‘by their-alternate action inwards the pump plungers, 
‘7, 8, which in their stroke eject from their cylinders: 
the water contained in each under the base of the 
yams 3 and ‘4, which press forward in manner as 
before explained upon the minor crank shaft, Bl, 
which again performs its office. The levers 5,5, 
which work in brackets fastened under: bed-plate,. 
thereby giving pressure upon the cross-heads fk, of: 


the pump plungers 7 and 8, are driven backwards. 


and forwards, thus pressing and retiring after deli- 
wering each stroke, by the action of two connecting 
rods running under bed-plate, which are fastened 
to the levers S, S, and which work horizontally and 
parallel to each other beneath the bed-plate. At 
the other end of the connecting rods they are 
attached to the double throws of an auxi- 
liary crank :G. Upon the end of this crank 
shaftcis fastened. a V-grooved wheel B3, in which 
works.agut band connected with an outside foreign 
power, ‘by means of which the engine is set in 
motion. On.the.main crank driving shaft. B, B, is 
keyed-a‘double ‘V-grooved wheel el; upon the minor 
crankshaft B1, and upon.the auxiliary crank shaft 
are-also keyed single V-grooved wheels,.the. three 
_ Nppulley, wheels following in vertical line with a gut 
‘band passing tound each, by.means of which is main- 
. tained -harmonious action, and. alternate. movement 
between :both systems of rams,-and.pump.plungers, 
thus. also: equalising and obviating loss :of time 
‘between each throw of the respective cranks; -and 


‘tarther by this application an equitable-upward-and 


Parallel with; 


downward movement is given by the working of the 
engine itself to the pumps, levers, and other portions, 


“without thenecessity of regulating the same by hand 


power. There are other ways and means of utilizing 
the power acquired, which it is not necessary to 
describe in connection with the engine illustrated. 

-The.engine is set in motion -by the rotation of the 
V-grooved wheel which is attached to the auxiliary 
double throw crank shaft, which pulls backwards 
and drives forwards alternately the levers which 
work by their forked heads in the lugs of the smaller 
series of pump plungers screwed to the cross heads, . 
thereby pressing by their levers alternately upon the 
pump plungers which are driven to the end of their 
cylinders, ejecting as they descend the water from 
them under the base of the rams, whereby the rams 
alternately press forward by the intervention of their 
levers upon the cranks of the minor crank shaft, 

giving to it half circles, and by the two throws com- 

pleting the revolution of whole circles, the cranks in 
those half circle revolutions press alternately upon 
the guiding rods, lugs, and cross heads of the series of 
pump plungers attached to the larger series of rams ; 

thus conveying on those pump plungers the entire of 
the augmented hydrostatic force generated and pro- 
duced by. the pressure of the small-series.of pump plun- 


-gers-upon the bases of the lesser series of-eams.pefore 
salluded:to. This increased ‘force-pressine wponathe 


bases of.the major series of rams, drives forward’ 
upon the levers thereof the whole force, and thereby 
the cranks of the main driving shaft rotate,upon 
their :axles, and by that means communicate the 
hydrostatic power ‘for the driving -wheels and all 
manner of machinery, and ensuring continuous rotary 
motion. l 
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ANSWERS TO CORRESPONDENTS. 


Our correspondents will observe the pruning knife is 
often used on their communications : will:-they-kindly 
spare us the trouble ! | 

J. O.—Willsee we have stopped the subject. He-avillfind: 
the matter treated on already. Were we to answer:the 


aught else. 

Juan.-~The languagesare English, French, German, Italian 
and Spanish. You inquired some time since respecting, 
sugar; if you will send for Spon’s new catalogue, you will 
find something there to interest you. 

Joun THomsS.—Will endeavour to meet your requirements. 

Just In TimMeE.—Weale, Lockwood and Spon’s catalogues. 
Send your address, and request for a catalogue. Thanks 

_sfor-yourletter, re . i 
Deira.“ Very ihard tto-Saythow:=muċh, -bút-certainly not: 
kpiorë than: half Sf the powerjgenerated. any i 


iGupeortus.Ulhéides-isigodd but we think a rather round- 


“about way-of-increasing the power. -Yet in certainesitua- 
:tienscand. conditions yiwhiphiyeuvesitentlyjare_aware of, 
-the-sain would: bezabout-3h-per'cent “Doryou‘ thik it. 

_ wwauldipayryou'togo:on? 'Paperidestroyed. a : 

Tronas -W.dop:—Yourateignite correct, It isan American. 

olan and aeAsimotimoticed by us . before: sending::to 

.ypeinter, O ae 

SA *B:-“Car tive ‘you'prices. 'Chipperfield -and ‘Messent,, 

. §8,sNewgate-street j:JohnlbeverjSizedane,;Bucklersbury 5: 

“ Partridge!and Cozens, 'Fleet-street. oi 
ASPIRANT. —Thesübjectiyou speak‘of is important, and:will 
Sveceiveiattention. -Ithas:beexnannounced. by us: among 
Sonrasual ‘carotices.” : l 

AMATEUR Oomical,'stupid, aggravating error. 

“J. Newron.—To0 late j:nexteweek. ; 

CINVENTOR.—Will give ib:athought this,:and answer :next- 

week n l A 
"MAGNETISM, = We:werė told by:a Manchester: manthe other. 
‘day; that -he-and-manayothers took it: to: get:a look. atany: 
: ideas coming out, “This.would:sait-you ;{ but be:-esreful: 


Pay Ee 


how. youigo to ‘work. ‘We heartily -wish:you-si8esss sand’ 
 —let Glasgow flourish. es : 
SAPPRENTICED“MxcHANIC.~Onlyfig:2:come.to-hand, ‘You: 
_  senkfig lswewillinsertitforyou. — 
OW sBaTry—No room. for the matter, 
SRSO:“Dhe:work is’we believe in German, and may be 
A$btainéd -through Trubner and Company, booksellers, 
Paternoster-row. 
APPRENTIGE.—See our next: lack time this week. l 
TURBINE.—Y our turbine, were there no waste, would con- 
sume as nearas possible 8:83 cubic feet of water per 
minute, As.perfection. of-use has never yet been ob- 
tained, you would, as the useful effect is not much more 
than 60 percent., requirea supply of over 18 cubic feet 
per minute. The-horse-power is equal to 500 Ibs, falling 
66 feet ;andto get-:a -horse-power out.of your 60 féet fall, 
550 Ibs. of water must fall per minute. .The-cubic foot of 
water weighs 62°5.lbs. == 
Cuemicus (Derby).—1, Wine Office-court, 
weekly price, fourpence. . p 
JOSEPA“ SraTeR.—Your question has been answered more 
than once, ‘Lhe invention is claimediby many. 


Fleet-street ; 


*,* We-have'to ask-our correspondents. to, so. sign their com- 
munications that they may be able to recognise the 
answer. “t A Subscriber” is no signature—we have them 

“by the thousand ; the same with *“Well-Wisher,”’&c. If 
they don’t like-to ‘see their own names paraded, use those 
ofan: aucient orany. other. man, ; ve gv * 2 

Several letters remain over till next week for answer. 

- LETTERS applying for information tobe furnished :by.. post 
_ cannot be attended to. 


friends and well-wishers. 


THE ENGLISH MECHANIC! 


NEXT WEEK willbe published-the 
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All the:-early -Numbers have been reprinted. It 
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as there will be -no further reprints owing:.to ‘the 
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great expense they entail. 


162, ,FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND CORRES- 
“PONDENTS. 
** In future all Advertisements, and. Communica- 
tions forthe Editor to be sent to ; 
162, FLEET-STREET., 
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many inquiries by post, we should have no time for:| -m a 
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‘PATENT RIGHT AGAIN. 


fy T wasimot to be:supposed that the opportunity or 
Ag - the! British Association meeting would be ne- 
-glected. by‘those :anxious to upset Mr. Woodcroft’s 
‘and the: Commissioners of Patents’ vocation—hy, 
„what they:have: themselves elected to be called, the 

ifreestealers of the day; and it was known for a 


short: time previously to the meeting, that Mr. 
Rogers, Protessor of Political Economy, Oxford, had 
braced:himself up for the attack on patent rights, 
backed. by Sir W. Armstrong, and Mr. Vignolles, 
C.E. “But Oxford generally has been distinguishing 
itself of late, ina manner qualified to astonish its 
It has done a trifle in 
Parliamentary distinction, in the case of Mr. Glad- 
stone ; and, as the yellow leaf shows by the hedge, it 
tones down into advocacy of Freestealing. ` Mr. 
Rogers is, we are told, a representative man—we are 
sorry, then, that he has given way to the: company 
of “ appropriators,” the more so that we greatly: re- 
spected him when he wrote so fluently in favour-of 
copyright—and of course- against‘ Freestealing. “We 
were glad, then, to hail one who, by sheer:pluck and 
hard endeavour had reached an elevated position ; 
our grief now is correspondingly lachrymose. ‘It re- 
quires a stout heart to face a ‘‘stey. brae;”: on the 
other hand we may quote an old and true saying, 
which begins “t Facilis descensus.” ' 
“But, however.great and marked may be the'fall-of 
Mr. Rogers, he shall drag no one down,with~him ‘to 
whom -we can be of assistance—and’ not‘one “inch 
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shall we budge from our original stand point, not- 
withstanding his windy oration at Birmingham. We 
maintain that a man hasa right to that protection 
from the law which will enable him to realise a com- 
pensation for the labour of his brain—the equivalent 
to the nation being the use of that brain’s progeny ; 
that it is the duty of the parent government to pro- 
vide this protection; and that what we want now is, 
mot the abolition of the patent laws, but the altera- 
tion of them, so as to provide for all the greatest 
amount of protection and benefit at the lowest pos- 
sible cost. Birmingham owes its great success as a 
_ manufacturing centre to the patent laws, and those 
who are most concerned in the success of the grimy 
town freely concede this. Mr. Bessemer, the Great 
in Steel, has stated, we believe, that had he not seen 
his way to fortune through the doors of the patent 
office, his labours would never have been protracted 
to the extent they have been; and, however great 
may be the love of his kind in any man, we are 
sadly afraid that were a person of an inventive turn 
of mind once satisfied that the fruits of his inventions 
would go principally to the enriching of capitalists— 
the barren honour only falling to his share—he would 
cease to usher into the world the creations of his in- 
tellect. It is not a case of free trade versus protec- 
tion—it is one simply of private property. 

But we have not space to comment further on the 
matter. Our business is with Mr. Rogers. He has 
put himself forward as the Freestealers’ Champion— 
and in this last round has failed to come to time. 
True, he had Mr. Vignolles as his second; but Sir 
W. Armstrong, great in guns, and strong in coal pre- 
dictions, was conspicuous by his absence from. the 
field. Having failed here, it isto be hoped thatin the 
ensuing Parliament the failure may have its weight, 
and honest men their due. We do not mean to 
insinuate that the worthy Professor is not honest 
in his course; he is too much of a gentleman to be 
aught else; but he has turned coat, and that is a 
damning argument against him. Let the law be 
altered—Patience knows they sadly require it; let 
the fares on the turnpike to—fortune ?—be altered ; 
and sufficient will have been done to enable us to go 
on, inventing and making ourselves a name, for the 
next fourteen years. 


ON THE CAUSE OF THE VIOLENCE OC- 
CASIONALLY ATTENDING THE EXPLO- 
SION OF STEAM-BOILERS. 


Few questions of practical science are surrounded 
with greater mystery than the cause of the violence 
with which boiler explosions are sometimes accom- 
panied. If a comparative degree of violence was 
at all times associated with the explosion of boilers, 
no doubt the cause of the explosion itself could be 
ascertained. This, however, does not happen to be 
the case. By far the greater number of boilers are 
destroyed quietly, and without any greater mani- 
festation of violence than if they were simply burst 
open by cold hydraulic pressure. This seeming 
paradox of explosions occurring under the two op- 
posite conditions has involved the whole question 
of boiler explosion in uncertainty. It is a singular 
fact that the more dangerous and formidable explo- 
sions have been known to have taken placein boilers 
while at their ordinary working pressures, whereas 
one would generally be led to consider that, except 
in cases of undue pressure, or some inherent defect 
in the construction of the boiler, no explosion could 
come to pass. The majority of ordinary boiler ex- 
plosions which occur unattended by any great 
amount of percussive force or detonation are induced, 
no doubt, owing to some defect which is unob- 
served during the construction of the boiler, or 
which becomes developed while the boiler is in pro- 
cess ef working. It is surprising, however, to 
reflect that at least seven out of every ten 
boiler explosions which take place are put down 
to some entirely metaphysical and unexplained 
cause. Leakage is, of course, a very fre- 
quent forerunner of these catastrophes; but the 
forms under which leakage itself takes place are 
very numerous. Although few have been investi- 
gated with so satisfactory a result as could be 
wished, they are sufficiently marked to lead to the 
conclusion that their causes are very different. Vibra- 
tion of the boiler in its bed, by causing some change 
in the molecular arrangement of certain parts of the 
boiler, may often lead to openings along the rivet 
seams, or in the plate itself, which afterwards be- 
come enlarged to full and developed leakages. 
When the water once finds a flow through the nar- 
rowest channel, it begins a scour upon the sides of 
the opening, tending to widen and increase the flow, 
and when the air is reached a combination sets in 
between the metal, and the oxygen contained in the 
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water forming an oxide which is continually washed 
away by the force of the escaping water. 

The orifice then becomes widened by successive 
corrosions of the surfaces, while a steady oxidation 
sets in on all the surrounding parts. The same class 
of phenomena are also more or less associated with 
steam leakages occurring above the water line, only 
that in this case the growth of the leakage would 
be accelerated, as the abrasion of the escaping steam 
would operate upon the surfaces of the metal with 
more force than a leakage of water. This does not 
take place at first. Owing to the comparative 
freedom of steam from oxygen, very little decom- 
position of the surface of the metal would take 
place unless in the case of a leakage of long duration, 
as the hydrogen of the steam absorb the oxygen from 
the air as soon as it meets with it in the course and 
direction of its escape. When condensation sets in 
round the leakage, oxidation commences, and the 
leakage is consequently rapidy extended. Probably 
in boiler engineering the various forms of leakage, 
and more especially those which result from vibra- 
tion, do not meet with so much attention as they 
deserve. The familiar noise produced by a kettle 
may be heard upon a much more extensive scale in 
the case of a good-sized boiler in which the steam is 
being got up. In the one case the waves of vibra- 
tion succeed each other so rapidly that, like the 
revolution of the prismatic colours on a disc, although 
they may not be in every respect the same as to 
duration and force, but a single impression is con- 
veyed, being that of a uniform and prolonged sound. 
In the case of the boiler these vibrations assume 
the character of trifling concussions, each of which 
is perfectly distinguishable from those that precede 
or follow it, and very frequently these minute and 
innumerable shocks effect a serious modification in 
the material of which the boiler is formed. 

_ There is besides a constant circulation, as is com- 
monly known, of the water in all boilers, tending to 
produce a great amount of vibration. This operates 
in oblong boilers, causing a current in the direction 
of their length from the front end to the back, and 
in other classes of boilers in a direction, of course, 
varying with their form. The velocity and force 
of this current differs with the quantity of water 
contained in the boiler and the intensity of the heat 
used to effect its conversion into steam. 

This is a serious and frequent cause of boiler 
destruction, for it must be remembered that when a 
certain heat is attained both in the steam and in the 
furnace, and corresponding conditions are established 
between the heat of the boiler itself and the atmos- 
phere that surrounds it, a sort of communication is 
established between the internal and external atmos- 
pheres, and it is owing to the want of a fuller know- 
ledge of the phenomena which transpire at this 
crisis, probably, that many disastrous cases of boiler 
explosion may be fairly attributed. In boiler rup- 
tures, caused simply by the expansive force of steam, 
it would seem as if in some cases gases of 
which steam is composed possess a force of adhesion, 
or combine with such strength after they have at- 
tained a certain degree of electricity, that they do 
not operate in an inferior direction, but accumulating 
their ;force beyond this pitch they wait until they 
encounter some more formidable obstacle, and in a 
moment everything is hurled on to destruction by the 
fearful violence with which they become disengaged. 
The proximate cause of boiler explosion is yet in- 
volved in great obscurity. It was considered by 
Dobereiner, that chemical combinations and decom- 
binations could be effected through the medium of 
the closest textures of iron, or other bodies, by simple 
capillarity, but the results attending the operation of 
caloric, light, and acidity are such that human in- 
genuity can scarcely hope to arrest them, however 
successfully such resulis may be provided against. 
The atmosphere where it comes in contact withthe ex- 
ternal surfaces of a boiler plays amuch more important 
part than may be held generally to be the case. A 
boiler well heated and producing a good steam may 
be compared to a cylindrical body trying to hold all 
its parts together between two equally balanced 
forces which tend to separate them, by pressures 
acting in contrary directions. Whatever may be the 
subtle nature of the phenomena by the operation of 
which water becomes converted inte steam, it is 
clear that a reciprocal change is continually going 
on between the atmospheres inside and outside the 
boiler. Besides its effective work in giving motion 
to the piston of an engine, steam operates very 
powerfully in another direction. The entire move- 
ments of an engine are due to the momentary diver- 
sion of steam force, from the more natural way in 
which it would seek to expand or set itself free. 
This itis always attempting to do except at the in- 
tervals when its force relaxes under a momentary but 
abnormal liberation into the cylinder. The true 


3 


direction of steam is away from work. It has been 
found by recent experiment, that there is no class of 
metal so compact or homogeneous as to be altogether 
free from percolation, or the molecular structure of 
which would separate it from those that are known to 
be porous. Carburetted hydrogen passing through ~ 
an ordinary iron gas pipe; although having a force 
ef direction given to it, may be adduced as an illus- 
tration. Before the gas reaches the extremity of the 
tube not only will the hydrogen have exuded be- 
tween the molecules of the tube, but other and 
entirely different gases will have entered and as- 
sumed its place. Thus, unless there is always a 
strong flowing current of gas, an explosion in exposed 
gas mains would be always imminent when a flame 
was brought near any opening made in them during 
the time of their being tapped, or bored for con- 
nections. When the current of gas flowing through 
them is strong the danger is diminished. 

It has been stated by some writers on boiler en- 
gineering that a continual change of pressure is. 
taking place in the boiler, owing to the variation of 
the load put upon the engine, and that very little 
difference arises regarding the working of the boiler- 
itself when once the steam is fairly up. 

Morosi was of opinion that on the stoppage of the 
piston at each end of its stroke, the whole force of 
the steam was so violently arrested as to cause it. 
to strike back suddenly into the boiler, and burst it 
open. Now, it is obvious that wherever a force 
operates upon a fixed and immovable body, it reacts 
upon itself; and this must be, in a certain measure, 
the case with steam issuing from a boiler. But the 
causes which lead to variable pressures in the force 
of the steam are much more numerous at the seat 
where the steam is generated than those resulting 
from a difference in the working load of the engine. 
The phenomena of steam generation has been, per- 
haps, too much overlooked in regard to boiler explo- 
sion. The leakages of steam are not so numerous 
as the leakages of water in boilers;? or where water: 
is the resisting body, and steam the force, the force. 
will operate by preference. It will not yield or- 
escape unless it be impossible for the water to 
escape, and, in this case, the resistent then becomes. 
the force. A thermometer inserted in water passes. 
through certain localities in which heat has taken. 
up a situation, until it assumes the form of a globe, | 
and ascends. It is known that these localities can- 
not be spherical. The chief difference between 
fluid and solid bodies is that the former are more or - 
less spheroidal, while the latter are more or less. 
crystalline. The points of contact between three 
circles would enclose a space which, when reversed, 
would form a circle, and it is so with globes. Their 
points of contact are so arranged that the spaces left . 
within them would constitute other globes of the 
boundaries of these spaces where placed in convexity - 
instead of being concave. Whus convexity and con- 
cavity isto the material what life and death is to. 
the moral world. It is manifest that such must be 
the order of the aggregation of water that this. 
spheroidal condition is presented, and that heat 
enters and converts the spaces into globes within 
which it remains and ascends. There is no other - 
situation in water that heat could occupy, for if 
any combination took place, there would be no useful 
effect, no violent ebullition. Water would no 
longer conduct heat vertically any better than it does 
longitudinally, and it is only when heat passes up . 
through the water into what is called the steam. 
space that the true action of heat on the water com- 
mences. The condensation of the air in the steam . 
space then becomes so accelerated, that at last it 
reaches an intensity that will not admit of its being 
safely confined F.M 

(To be continued. ) 


MANUFACTORY or LUBRICATING O1rLs.—The firm 
of Morehouse, Merriam and Co., of Cleveland, Ohio, 
manufacturers of compound lubricating oils, now 
turn out from their factory from four to five thousand 
gallons a day, and have capacity, if pressed with . 


orders, to produce double that amount. They give. - 


employment to about fifty hands. 


FRENCH AND ENGLISH MaNuractuRERS,—The . 
Courrier au Bas Rhin has the following paragraph :— 
“ We learn a new victory of the construction - of’ 
French machines over the English, and this time it is 
in Alsace that the machines will be constructed. 
The Baden Government lately invited tenders tor 46 
railway locomotives. The English offered to build 
them for 70,720f. apiece; some Baden manufacturers 
asked 55,720f.; finally, the Gatfienstaden (French) | 
works asked only 45,000f. This last competitor had _ 
its tender accepted for 22 locomotives; the 24 others 
were adjudged to the Badeners, and the English got . 
nothing, on account of their price being so high,” 
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LETTERS TO THE EDITOR. 


{We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


[With the letters on the subject that appear in:this week’s 
number closes the correspondence on Electricity, and 
the matters growing out of it; more space we cannot 
afford. Many correspondents have not been noticed, as 
their requirements had been treated of in previous num- 
bers, and numerous letters have been denied admission, 
they ‘being, in many cases, repetitions. We cannot help 
venturing the expression that in no other instance has 
there been so great an interest shown on any single 
‘Subject as on this. To the various contributors we 
tender our own and the thanks of all our readers 
for their kindness and hearty co-operation; and, in 
the next subject of importance put forward for discus- 
Sion, we hope to*have as copious and energetic sup- 
port. The more brief the communication—consistent with 
value—the better chance will it have of insertion. We 
would suggest. the matter of working tools, in any profes- 
sion, asa fit matter for discussion. ] 


MAGNETO-ELECTRIC MACHINE. 
Sir,—Further particulars being required relative to the 
construction of magneto machines, in addition to the 
rough ‘outline already given by me, I beg to hand you a 

@ketch-of:one :— | . 


M is acompound steel magnet 10’ high x -x 2) in 
‘breadth, fastened to a standard of wood, E, E, the revolv- 
ing horse-shoe electro-magnet fitted on spindle B. . The 
wheel W is connected by an endless string to a ‘groove on 

-the spindle ;on turning which, a very rapid rotatory motion 
is communicated to F, F.’ — 

“At each revolution four distinct currents are set up, 
-Vig,, two. on: approaching, and two on receding from, the 
poles of steel magnet ; the former being comparatively 
weak, are destroyed, and the two latter caused to flow in 
one direction. To effect this a commutator is used, con- 
sisting of a cylinder of wood, A, on which are fastened two 
insulated strips of brass, a’, a’, arranged opposite each 
‘other, ‘with. upright springs s’; s” alternately resting 
“against the brass ‘and insulated portions. The ends of 
‘wires e’, e”, are fastened to these brass strips. 

C is a sectional view of a commutatorso made. 

When the revolving electro-magnet approaches the poles 
“of steel magnet, the upright springs press against the 
wood, ‘or insulated portions of cylinder, thus preventing 
from passing, and rendering useless the currents set up. 
On it receding from them, the upright springs are brought 
‘in contact with the metal portions of cylinder, allowing the 
currents to pass out of insulator, 

To -any one acquainted with magnetism it must be ap- 
parent that. the current set up in the coils of revolving 
magnet, when proceeding in a direction away from N-S of 
‘steel magnet must be reverse to those generated on its 
leaving S-N, on account of opposite polarity ; but this 
cannot affect the direction of the current in any part of the 
circuit beyond the instrument, because every change of 
‘position on the part of the electro-magnet. necessitates a 
proportionate change inthe position of commutator, or 
current reverser ; for instance, if the helices be wound in a 
right-handed direction, commencing ate’, on the electro- 
‘magnet receding from N-S, e’ will possess the properties of a 
“positive pole, and e” that of a negative pole of a battery, 
and.as:a,',-a/’ rest respectively against’, s, the currents 
-passing out by these springs assume the same properties . 
When. however. the electro-magnet recedes from S-N of 
steel magnet, the current at e will resemble.a negative, and 

“ate a positive pole ; bit since a’,.a’’, now rest respectively 
‘against s’’, s’, the currents.passing out by the springs fo 
‘the terminals T, T, are of thesame name, as in previous 
-@ase, i 
The current -produced by magneto machines, although 


J| swer the requirements of your correspondent ‘ Magneto- 


-sistency of-ordinary paint and apply it with a brush ; it will 


intermittent, have all the appearances and properties ofa 
continuous current, owing to the great rapidity with which 


‘they may ‘be caused to follow each other. 
‘Such an instrument as I have here described will an- 


Electric Machine.” f RAR 

If the revolving magnet be coiled with several thousand 
turns of very fine wire (No. 49), the results obtained will 
be analogous to the high tension currents of a Rhumkorff 
coil, | 

If it be coiled with about 50 or 60 yards of stout wire (No. 
12), currents of great quantity are obtained, capable of 
fusing short lengths of fine wire, or if passed through 
charcoal points of producing asmall electric light. 


ELEOTROTYPING BY MaAGNeEtTiIsM.—For electrotyping I 
should recommend ‘‘Henry Watson” to coil the magnet 
with about 50 yards of No. 24 copper wire; but a smaller 
apparatus will perhaps suit his purpose equally well if his 
operations are on a small scale. 

The instrument must be joined to the decomposing 
trough in same way as with a voltaic battery; the article 
to be electrotyped must be joined to the terminal resem- 
bling the negative pole, and the plate of meta] to the posi- 
tive pole. Both the plate and article to be electrotyped 
must be immersed in the decomposing bath. 

It may happen, through an error in coiling, that the 
current passing out by the terminals T, T’, will become re- 
versed ; it will therefore be an. advantage to be able to 
distinguish the positive.from the negative pole; this may 
be easily done thus :—Connect a bright wire from each of 
the terminals, and place the two ends in a glass of water 
near each other, but not in actual contact. On putting 
‘the instrument in operation, one ofthe wires will become 
oxidised; this will be the -positive pole, the -other the 


negative. Orif a galvanometer be at hand, the two wires 
‘can be joined in circuit with it, and the direction of the 
deflection noted. Compare this deflection with that 
shown on it by a voltaic battery. . és aoe 
Epwin Forze. 
ELECTRICITY, &c., 3 
In reply to W. 5. S., he will find ‘Russian Glue” suit 
‘his purpose for applying emery to glazers. ‘Magneto- 
electric” will find his- question answered by Mr. .E. Furze 
.in No 23,.and.I quite agree with that gentleman that the 
commutator is a hopeless case with a mere verbal descrip- 
tion ; it must be seen to be understood. 
I should strongly recommend Mr. H. Watson to con- 
struct about six cells of Daniell’s battery, small ones will 
do, and then he wiil have a cheap, efficient, and lasting 
means of electro-plating, for which purpose the magneto- 
electric machine is not adapted, nor do I think it can be as 
a-commercial success, and I think few amateurs would like 
the constant imitation of organ grinding it would. entail 
upon those who wished to employ it experimentally. 
In reply to “Steam O !’ some few years ago, Mr. W. 
- Fairbairn, of Manchester, conducted a very elaborate series 
of experiments upon internal and external pressures upon 
tubes, using glass as being the most homogeneous material 
at his command. As the result of these experiments I 
think he somewhat startled the enzineering world by stat- 
ing that a tube would bear seven times the pressure inter- 
nally that it wou!d externally —hence‘ Steam O !” will per- 
ceive that in order that his boiler should -résist the 
atmospheric pressure when a vacuum is formed inside, it 
Should be made strong enough to-bear 105lbs per square 
inch steam pressure, ; 
“Amalgam” must dissolve sealing-wax in methylated 
spirit, or, which is better, if easily procurable, in naphtha. 
This is done more readily by pounding the sealing wax in 
amortar before adding the-spirit and applying a gentle 
heat while the wax‘is-dissolving. Make it-about the con- 


soon harden, 

“Felix” has been “happy” enough to find.a different 
solution to the ‘‘cistern question,” from that given by C. 
‘T, Whitmell, and myselt, and W. Bradbury agrees with him. 
I thought the object was to find a correct ‘solution, not‘one 
-that should. differ from -another. If mine is- wrong I pray 
you, “Felix,” show-me where ; but the propounder has. not 


‘yet stepped forward to say why his cistern leaks‘by night, 
and not by day, and that isa matter -of greater import 
than even the solution of the question itself, for upon it 
rests the momentous question ‘as to whether the .cister2 
could ever be filled. l 
As I never happened to have a work on electricity in my 
‘possession save.a few numbers of the “ Electrician,” I-most 
willingly-bow to the correction made by Mr. E. Furze in 
the ratio of resistence between iron and copper, since 
‘ Becquerel”is an authority in the science ; this.admission 
will, however, affect the conclusions I have arrived at and 
placed before your readers, not in their substantive accuracy, 
but simply in the amount to which they extend. 
Thereis a paragraph in your No. 24, page 285, which I 
think requires a little light thrown upon it. The subject 
is ‘“‘Hxperiments with the Magnesium Light.” Great credit 
is bestowed upon Capt. Bamber, R.N., the whole:of which 
he is no doubt entitled to receive. but the paragraph says 
‘The burner is enclosed by a powerful lens or bull’s eye. 
glass which has the effect of not only magnifying the light, 
but of materially intensifying its rays.” Is this true? or is 
it a “lapsus penae” of your correspondent who witnessed 
the astonishing phenomenon? That a lens will concentrate 
the rays of light is an optical law, but I am sadly-at a less 
to understand what combination of certain molecules of 
glass should succeed in not only magnifying but actually 
intensifying the.rays of light transmitted by them. 
Wm. TONKES. 
[Mr. T. will observe we have given place to another 
correspondent as to part of his answer. Reason—first up 
in type The “lapsus” referred to was inserted: unwittingly : 
an oversight.—ED. #.2.] 


_ Sir,—A Goldsmith (No. 23), apparently confounds an in- 
duction coil, with a magneto machine—under such circum- 
stances, it would have been a matter of surprise had he met 
with -success in coiling both ‘helices continuously in one 
direction, If the instructions given ‘by ‘Electra’? -and 
“ W. Tonkes,” had been foliowed out, I feel certain no 
difficulty would have occurred. E, Furze, 


Sir,—In answer to a “ Young Mechanic,” in No, 24, the 
smali electric machine described by “ R. Booth,” No. 15, 
will answer for giving shocks ; but; like all other friction 
electrie machines 
jar. 

2. He can obtain a glass cylinder a3 described at the 
electrician’s or optician’s shop. 

3. Any metal wire will do for the points of the con- 
ductor ; but mine are made of brass. 

4, The number of wire ‘points are not particular—say 
four or five for a machine that size. 

5. Common tin will do as well as tinfoil ‘for the con- 
ductor ; but the -edges, when the tin is joined, and also 
the ends of the conductor, must be filed smooth, or the 
electricity will escape from any point or asperity. 

6. The wire points must be fastened: on the conductor by 
solder, or otherwise to within a short distance of the glass 
cylinder -say quarter inch. z 

T. The following is a recipe for the cements to fasten the 
glass rod to the conductor : 5 lbs. resin, 1'lb. each of bee’s 
wax.and red ochre, and 4.02. of-plaster of Paris. These should : 
be melted together till the frothing ceases, and'the compo- 
sition runs smoothly, l . 

8. The wire at the end of the conductor with the knob 
toit caw be of any length ; but 3 or 4 inches would be like- 
lier than 3 or4 yards. l 

9, :Any kind of paint will-do to 
or it will do without painting. 

‘‘Amalgam” can cover the ends of an electric machine 
with sealing-wax by dissolving the sealing-wax with a 
gentle heat in spirits of wine, and applying it in.the same 
manner as paint with a brush. J. WATSON. 

We add the following extracted from an answer almost 
Similar to the above :— 

“(9.) The wood-work:is best.if French polished. The 
ends of the machine may be varnished. Make your var- 
nish thus:—Break up some sealing-wax into small pieces 
and place them in a phial; pour on them either alcohol or 
wood naphtha. Keep it well corked, or the spirit will 
evaporate. Apply it to your work with a small brush. 

If “ Mechanic” wants more information, address a letter 
to ‘J, BACON. 


, it must be in conjunction with the Leyden 


paint the machine with, 


Madeley-street, Ros e-hill, ‘Derby. 


Sir, —For calculating the natural sines of angles :—If 
‘‘Fentonior” wishes to investigate the subject, he will 
obtain much valuable information from Hutton’s Course of 
Mathematics —article, “ Analytical Plane Trigonometry.” 
If he only requires the natural sines for any mathematical 
process, then purchase “Chambers Education Guurse;” price 
3s.-6d. Or, if he has a table of logarithmic sines in his posses- 
sion, the “natural” can easily be deduced from them -by 
deducting ten from the index of the former. This gives a 
logarithm the number corresponding, to which is the na- 
tural sine required. i = 

‘In reply to his second query, ‘the-square of the chord of 
any arc is equal to twice the rectangle under the radius and ` 
the versed sine.. 

‘‘ Induction Coil” can use gutta-percha-covered wires for 
his primary, provided the covering is very thin, since the 
tension is not very high ; but if the wire is thickly coated, 
it will make the coil cumbrous, and remove thé Secondary 
tgo far from:the central. core. With regard:to the use of 
the condenser, I do not think itcould be more:clearly laid 
down than by the editor of the “ Electrician” In the first 
of a series of papers upon the subject (Vol. I.. p. 184), -he 
says :—‘The intensity of the inductive effects in the 
secondary wire, or the rapidity with which the electricity 
accumulated in this conductor, is liberated in a static form, 
is obviously dependent upén -the instantaneous character 
of the-inducing causes.in the primary-wire. -‘The-prolonga 
tion of the battery current.by .a.current.of induction :in.the- 
same direction diminishes, therefore,.the.effects-of induc 
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tionwin the secondary wire when battery:contact is broken. 
When. a- magneto-electtic effect'is produced by the insertion: 
of a fasciculum intothe axis of the coil; the induced current 
in the primary: as well as in the secondary, is augmented, 

The importance of the condenser which accumulates on 
one of its coatings the electricity of the induced current, 
which otherwise would traverse the primary wire, may thus: 
be appreciated?” . 

“A, Crofts.” will find’ rather an improvement than’ 
otherwise, so far as the intensity of current is concerned, by 
the alteration he refers. to ; but his outer vessel must be 
either porcelain or common brown ware, a cylinder of sheet 
zine being used, sufficiently large in diameter. to leave }/’ 
all round the porous a The copper only need be a flat 

, al: ` 
strip, bent thus the parta forming a shelf‘ for the 
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crystals of sulphate-; a little more care is, however, re- 
quired in. this arrangement, as endosmosis takes place 
more rapidly, and the poreus cell is. apt to become too full, 
and overflow into the outer cell, ruining the zincs. As l 
stated in a previous letter, these two “ Moseses” are the 
greatest sources of evil in all battery arrangements: where 
porous cells are. used; save in the ‘ Marie Davey.” The 
best cells I have found yet in overcoming this evil are 
those made at the Imperial Potteries, Lambeth. A Daniell’s 
battery coupled for intensity, and using acid; will not. keep 
in good action for much more than a week with any ar- 
rangement. TONKES, 
[No room this week for remainder. ] 


FLOATING BODIES. 

Sir,—With regard to ‘ Novice’s” illustration of the 
board: and bullets, Ihave only to say that as bullets are 
neither a fluid nor a liquid; the board will not float. 

An inflated balloon presents three-peculiar features, viz, 
the great care taken. to prevent its unt mely departure by 
being strongly tackled to the ground; the rapidity with 
which it darts from the ground, as if impatient to get away 
from the habitations of man; and, though last, yet not 
least, the higher it gets the slower is its upward progress. 

In looking for a cause through which the foregoing effects 
may result from, I find two forces continually in operation, 
viz.—the force of gravity and centrifugal force, which 
latter force results from the earth's rotation on its axis, 
and which I to. believe isthe cause of bodies floating. 

While considering the floating of a balloon, centrifugal 
force may be objected to, seeing the machine is away from 
the surface of the earth ; but it must be borne in mind. 
our very atmosphere is obedient to the law of gravity, and 
is carried along with our planetround the sun in its orbit. 
and so long as the machine remains within it, it will be 
under. the action of these two forces. l 

Viewing it then in this manner, I can account for the 
cause of its being strongly tackled to the ground; and. as 
centrifugal force is strongest at the surface of the earth, I 
can see the reason why its upward speed is at its greatest. 
Immediately on its being liberated, that speed will gradually 
deerease until a point'is reached. Where centrifugal force 
and gravity balance eachother, it will then float in equili- 
-brium, which can only be disturbed. again by reducing the 
quantity. of matter contained in the machine, when the 
preponderance will again be in favour of centrifugal force, 
thereby enablingit to rise toa greater height, 

Before concluding my letter, I may mention that a for- 
mer correspondent spoke of specific gravity combined wth 
the pressure of water or air as the cause of bodies floating ; 
but specific gravity is not a force. I consider it merely 
as a preparatory step to allow centrifugal force to make a 
visible effect. . WM. AIMER. 

[This matter must now be considered closed.] 


THE MANUFACTURE OF CAST STEEL. 

a By H. Bessemzr, Esq. * 

The paper opened with a review of the inventions 
which had finally resulted in the establishment of 
“ Bessemer” Ironworks throughout the country. It 
pointed out at some Jength how the disadvantage of 
the old fixed converting vessel was remedied, and 
other. improvements introduced. Up to this period 
the manufacture of cast. steel by the old as well as 
the new process was still so far imperfect that steel 
of the highest quality could not be made.from in- 
ferior iron. 
an enormous impulse from the invention of Josiah 
Heath, who patented in this country the employment 
of metallic manganese, or, as he called it, ‘€ carburet 


of manganese.” The addition of a small quantity. of 


this metal, say from 3 to 1 per cent., rendered the 
inferior coke-made irons of this country available for 
making cast steel. It removed from these inferior 


qualities of iron their red shortness,.and conferred. 
on the cast steel so made the property of welding 


and working soundly under the hammer. Mr. Heath 
supposing himself secure in his patent, told his 
licensees that if they put oxide of manganese and 
cold tar or other carbonaceous matter into their 


crucible along with the blister steel it would do as- 


well and be much cheaper than the carburet of-man- 
ganese he was selling them; in effect, it was the 
same. thing, for. before the: steel- was melted the 


carbon present reduced the oxide of manganese to. 


the metallic state, so that the patent carburet of 


manganese was formed in the crucible in readiness to 


unite: with the steel as-soon as it, became perfectly 
fused: But the law decided that this was not Heath's 


* From a paper read to the British Association, 1865. 


many years of litigation, were:allowed to use it*with- 
out remuneration to the inventor. 
now. been used for many years in every cast-steel 
works in Europe. 
was made, since manganese added to it necessarily 
produced the same beneficial changes. 
preciated the fact better than the unfortunate Mr. 
Heath, as evidenced by his patent of 1839, in which 
he declared his invention consisted in the use’of ‘‘ car- 
buret of manganese, in, any process whereby iron is 


not have said more. 


reading of the Cheltenham paper. 


In 1839 the trade of Sheffield received 
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Manganese had 
It mattered not how cast-steel 


No one ap- 


converted into cast-steel.” Had Heath seen in his 
own day the Bessemer process in operation he could 
With this patent of Heath’s 
expired, and become public property, coupled with 


the universal addition of manganese and carbon to 


cast-steel, it would naturally be supposed that the 
author, in common with the rest of mankind, would 


have been allowed to share the benefit which Heath’s 
invention had conferred on the whole community ; 
but it was not so. 


The reading of the author's paper 
on the subject, at Cheltenham, in 1856, led to great 
expectation as to the value of the new process, and 


licences to manufacture malleable iron, under the 
patent, were purchased by ironmasters, to the extent 


of £25,000, in less than twenty-five days from the 
Great excitement 
existed at the moment in the iron trade, and many 


persons seem to covet a share in an invention that 
promised so much. 


There was consequently a 
general rush to the Patent Office. Some of the 


gentlemen who applied even repatented some of the 


writer’s own patents, while others patented things 
in daily use, in order that they might be considered 
new, when added to the products of the new process. 
The paper described the features of the numerous 


patents applied for within six weeks of the reading 


of the paper at Cheltenham, and remarked that if 
that long series of patents could have been sustained 
in Jaw it would have been utterly impossible for the 
author to have employed manganese with steel made 
by his process, although it was considered by the 
trade to be impossible to make steel from coke made 
iron without it. Soon after the reading of the 
Cheltenham paper several rough trials of the Bes- 
semer process were made privately, by persons in 
the iron trade, and defects discovered which were 
supposed by practical men to be perfectly fatal to 
the invention. The press then spoke of the utter 
impracticability of the process, and of regrets that 


whe high expectations originally formed were so fal- 


lacious; but the storm gradually subsided, and the 
process and its author were soon entirely forgotten. 
Imperfections in the process there certainly were, 
but the author had had the most irrefragable proof of 
the correctness of the theory on which his invention 
was based, and also that the reasoning on which it 
was so utterly condemned by the trade was in itself 
wholly fallacious. He therefore decided not to argue 
the question against a hundred pens, but to ener- 
getically prosecute his experiments, and to remain 
silent until he could bring the process to a commer- 
cial success. When at the expiration of three years 
of incessant Jabour on the part of himself and his 
partner, Mr. Longsdon, and an expenditure of more 
than £10,000, the process was again brought before 
the public, not the slightest interest was manifested 
by the trade. This was discouraging, and one of 
two things became imperative; either the invention 
must be abandoned, or the writer must become a 
steel manufacturer. The latter alternative was un- 


hesitatingly accepted, and Messrs. Henry Bessemer 


and Co. determined to erect a steel works at Shef- 
field, in the very heart of the stronghold of steel 
making. At these works the process had ever since 
been successfully carried on; it had-become a. school 
where dozens of practical steel makers received their 


first: lessons in the new art, and was the germ from. 


which the process had spread into every state in 
Europe, as well as to India and America. By the 
time the new works at Sheffield had got into practical 
operation the invention had sunk so low in the public 
estimation; that it was not thought worth paying 
the £50 due at the expiration of three years on Mr. 
Mushet’s large batch of: manganese patents. They: 
were consequently allowed to lapse, and become 
public property. The author had therefore used 
without scruple any of the numerous patents for 
manganese without feeling an overwhelming sense 
of obligation to the patentee. At thesuggestion of 
the author, works for the production of manganese 
and alloy were erected by Mr. Henderson, at Glas- 
gow, who now madea very pure alloy of iron and 
manganese, containing from 25 to 30 per cent. of the 
latter metal, and: possessing many advantages over 
Spiegel Eisen, which. it would doubtless replace. 
Specimens of iron manufactured by this process and 
afterwards bent. and. tested in every way, were ex- 
hibited- on a table in the room. The paper proceeded 


i to notice some of: the more important applications of 


Ton 


steel as a substitute for wrought iron.. Inno case; it 


was pointed: out, was this change of- material more 
important than in the construction of ships, for in no 
instance were strength and lightness more essential. 
Bessemer cast-steel ship. plates were then described, 
and their: advantages illustrated by facts and sta- 
tistics. The-advantages had not escapéd the attén- ` 
tion of Mr. Reid, the talented constructor of the 
navy, and they should-doubtless soon have substantial 
proof of what might be effected by the employment 
of steel in the construction of ships of iron. The 
application of steel to projectiles was next considered. 
Next its: uses for railway purposes, such as the 
manufacture of engine cranks, axles, tires of wheels; 
and even rails. The paper described successful ex- 
periments which had been made in the use of cast 
steel for these purposes. The paper concluded: by 
stating that cast steel was now being used as a sub- 
stitute for iron to a great and rapidly increasing ex- 
tent. There were now seventeen extensive Bes- 
semer steel works in Great Britain. There were at 
present erected and in course of erection in England 
no less than sixty converting vessels, each capable 
of producing from three to ten tons at a single charge. 
When in regular operation these vessels were capable 
of producing fully. 6,000 tons of steel weekly, er 
equal to fifteen times the entire production of cast 
steel in Great Britain before the introduction of the 
Bessemer process. The average selling price of this 
steel is at least £20 per ton below the average price 
at which cast steel was sold at the period mentioned 
With the present means of production, therefore, a 
saving of no less than 26,240,000 per annum mig] 
be effected in Great Britain alone, even in the pre- 
sent infant state of the steel manufacture. 


VALUABLE RECIPES.* 


Brewers’ Pirce.—The following compound is 
recommended as a good and cheap substitute for 
brewers’ pitch :—Coat twice the inside of a barrel 
with a solution of one-half pound of rosin, two. 
ounces of shellac, two pounds of turpentine, and 
half an ounce of yellow wax in one quart of strong 
alcohol. After the complete drying of the second 
coat, give a last coat by applying æ solution of one 
sound of shellac in one quart of strong alcohol. 

his varnish will perfectly cover up the pores, and 
does not crack off or impart a foreign taste to the 
beer. 

To CoLtour StRAw Briack.—The following is- 
given to us as a black colour for straw hats. The 
quantities of material are intended for twenty-five 
hats or bonnets. They are kept for two hours in:a 
boiling decoction of 4]bs. of log wood, 1 Ib of 
sumach, and of 5 oz. of fustic ; afterwards they are 
dipped into a solution of nitrate of iron of 4 degrees 
Baume, then well rinsed with water, and-when dry, 
are painted over with a solution of gum or dextrine. 
The iron liquor, as well as the other ingredients, 
are kept by all dealers in dye-stuffs. 

A Goop Crment.—An excellent cement’ for 
uniting articles of wood: with metals, glass, stone, 
&c., may be obtained by dissolving glue in boiling 
water and making it of the same consistence as 
that of cabinet: maker’s glue; then add, while stir- 
ring, a sufficient quantity of wood ashes as to pro- 
duce a varnish-like mixture. While hot, the sur- 
faces to be united must be covered or coated with 
this glue compound, and pressed together. When 
cold the surfaces will be found firmly united, and 
much force will be needed to separate them again. 

VEHICLE FOR OCoLouR.-~By boiling shellac and 
borax in water you will obtain a solution of the lac, 
which may be used as a varnish or as a vehicle for 
colours; mixed with lamp black, it has been used 
asan ink that will resist acids. ei 

CHEMICAL CEMENT.—A good cement for chemical 
and electrical apparatus may be prepared by mixing 
five pounds of resin, one pound of. wax, one pound 
of-red ochre, and two ounces. of plaster of paris, and 
melting the whole with moderate heat.—Amecerican 
Chemist.and: Druggist. ; 


SciencE Minurs.—Several large and influential 
meetings have recently been held at Belfast, Derry, 
Dundalk, Coleraine, and other towns in the North of 
Ireland, for the purpose of organising classes for 
drawing and science in connection with the depart- 
ment at Kensington. The meetings are reported as 
very successful. 

Tue Preston [INDUSTRIAL Exurpirion.— This: 
exhibition was opened last week with much ceremony. 
The Earl of Derby was to have delivered the in- 


‘augural address, but his lordship has had an attack 


of gout. and could not be present. The proceedings. 
were thus robbed of their chief attraction. 


ʻa 


* From the Sctenttfic American, 
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IMPROVEMENTS IN OBTAINING HY“ 
DRAULIC MOTIVE POWER.* 


This, the invention of William Thomas Cheetham, 
of Ashton-under-Lyne, consists in employing a 
wheel with vanes thereon surrounded by an annular 
chamber furnished with orifices which direct the 
water upon the vanes, but the water after it has 
reached the vanes does not, as in the case of an or- 
dinary turbine, pass onward to the centre or outward 
to the circumference according as the guide floats 
are within or without the revolving part, but returns 
in a direction nearly parallel to that in which it was 
delivered, and escapes between the annular chamber 
and revolving wheel. 

Fig. 1 represents in vertical section one arrange- 
ment by which the principle of the invention may be 
carried into effect, and fig. 2 is a plan view, one half 
thereof being in section. A is a revolving shaft 
through which the power is to be transmitted; upon 
this is mounted a wheel B, the circumference of 
which is grooved out, as seen in fig. 1. The annu- 
lar groove thus formed is provided with partitions C, 
constituting vanes, but these partitions are not in 
this instance radical lines, but are of a curved form, 
as seen in fig. 2,and the two views taken together 
show, therefore, that a series of recesses 
D, are formed with curved sides in each 
direction, constituting cup-formed cham- 
bers. Around the wheel B, is placed a 
water chamber F, the inward circum- 
ference of which has an annular chamber 
divided into compartments by {stationary 
vanes G, similar to guide floats of ordi- 

nary turbines, and from the inward ends 
on each side of these guide floats the 
water chamber J’, recedes at an angle, as 
seen at F', in fig. 1. The water from the 
source of supply enters by a pipe H, and 
fills the annular chamber F'; and thence 
it passes between the guide floats G, 
which direct it to the circumference of 
the wheel B, projecting it upon the vanes 
C, formed thereon. Arriving in contact 
with these, it drives forward the wheel 
B, but as a reactionary force takes place, 
it passes along the doubly-inclined sides 
which constitute the vanes C, and es- 
capes upward and downward between 
the wheel B, and annular casing F, as 
seen by the arrows in fig. 1,—the tapered 
form of the inward circumference of the 
chamber F, allowing space for its free 
escape. 

The above description explains the 
peculiar feature of the invention, but it 
is capable of modifications, as shown in 
section at fig. 3. The wheel B, con- 
structed as before described, is mounted 
over the annular chamber F, which de- 
livers the water to the cup-formed vanes 
C, through the medium of the guide 
floats at G; the plan view of this ar- 
rangement would show the floats C, and 
guide floats G, curved precisely as in 
figs. 1 and 2. In fig. 4 the revolving wheel 
B, is placed on the outside of the stationary an- 
ular chamber F, and guide floats G, which re- 
ceive their supply of water from a pipe H, leading 
into a chamber K. In order to regulate the quantity 
of water which shall be allowed to act upon the re- 
‘volving wheel, and therefore to govern the power, 
the spaces between the guide floats may be partially 
closed by a sliding ring as is practised in turbines, 
-or there may be a separate slide for each space or for 
-any series of such spaces. In fig. 1 is shown the 
application of one slide at L, capable of being raised 
..or lowered at pleasure. 

The patentee claims ‘“‘the use of a revolving 
wheel fed by an annular chamber furnished with 


_ guide floats, the former being so formed as to return - 


the water somewhat in the direction in which it was 

delivered. Also the tapered form F, of the chamber 

which delivers the water to the wheel, whereby the 
. said water is enabled to escape freely. 


MAGNESIAN Pripgs.—Meerschaum is made on a 
large scale in New York, says the Boston Advertiser, 
by saturating carbonate of magnesia in silicate of 
- soda or soluble glass—care in selecting a good 
. quality of magnesia being the only requisite for 
. success. The profits are immense, as will be seen. 
Magnesia costs about twenty-five cents per pound: 
: Silicate of soda even less. A pipe made of the 
‘foam of the sea,” as smokers verily believe, cost for 
oe about five cents, leaving the balance for 
labour. 


* From Newton's Journal of Arts 


RECENT AMERICAN PATENTS.. 


Packing FoR WELL Tusres.—The object of this 
invention is to produce a packing for oil and other 
deep wells which may be applied when the tube is 
in the well, and be removed without disturbing the 
tube. It consists, in general terms, of an upper 
and lower head, each consisting of an annular plate 
of metal, between which are placed annular plates 
er rings of leather, felt, rubber, gutta-percha, or 
other elastic or flexible material, which rings are 
connected to éach other along both their inner and 
outer edges in alternation—the first and last of the 
series being also connected to the said metallic 
rings. By drawing out the apparatus lengthwise, 
the rings are drawn asunder, their faces lying in 
angular directions with respect to each other; and 
their outer and inner circumferences being drawn 
toward each other in proportion to the greatness of 
the angle made between adjacent rings. By let- 
ting the rings: come together, their inner and outer 
circumferences resume their former positions, when 
they will touch the sides of the well tube and of the 
well respectively. P. Sicouret, of Saragossa, Spain, 
now at No. 152, Highth-avenue, New York, is the 
inventor. 


CHEETHAMS MOTIVE POWER 
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Removine Burtpines.—This is an ingenious ap- 
paratus by which dwellings and other structures may 
be readily moved up and down hill, or over uneven 
surfaces, without straining or injuring the plaster- 
ing and without the trouble of levelling the track. 
J. S. M‘Intire, No. 68, Cass-street, Chicago, IN., 
is the inventor. 

SHUTTER Hince.—This invention provides a 
means for keeping blinds, shutters, and doors locked, 
when in an open position, by the movement of the 
hinge itself, without the necessity of using a sepa- 
rate and distinct device therefor; and this is effected 
by a very simple and durable arrangement of a 
small swinging bar or bolt attached to one leaf of 
tbe hinge, so arranged that when the shutter is 
thrown open the bar or bolt falls into a slot and 
between two contiguous projections upon the lower 
edge of each leaf of the hinge. The blind or 
shutter, when open, is held so securely and without 
any great strain upon the hinge that no ordinary 
gale of wind can injure it, and, at the same time, 
the attachment is so simple, and the movement so 
easy, that a child can close the blind or shutter 
without any perceptible effort. Its durability and 
simplicity of action, combined with the fact that i 
can be made at a mere trifling additional cost above 
the present price of shutter hinges, recommend it to 
the consideration of manufacturers. Samuel R. 
Dummer, of No. 137, Broadway, New York, is the 
inventor. 

Rose Encine.—This invention relates to certain 
improvements in rose engines intended for cutting 
glass, and it consists in the use of a parallelogram, 
the sides of which are hinged together, in combina 


tion with a box calculated to hold a fork or other 
equivalent device that forms the bearing for the 
shaft of the revolving tool, in such a manner that 
said tool can be readily held up to or taken off from 
the work without danger of causing jerks or jars 
which would have a tendency to break or injure the 
work. The invention consists, further, in the 
application of a hinged tool-holder, in combination 
with a carriage or slide moving back and forward ina 
suitable rest, in such a manner that by means of the 
rest the tooth can be adjusted to any desired position 
in the usual manner, and by the hinged holder can 
be brought up to or removed from the surface of the 
work with the greatest ease and facility, and without 
danger of spoiling the work. It consists, finally, in 
securing the shaft of the revolving tool in a forked or 
other bracket, which is connected to the rest or sup- 
ports by a set screw or other suitable means, in such 
a manner that said tool can be readily turned in either 
direction or detached from the supporter and replaced 
by another of the same or of different shape. Anton 
Schwitter, No. 177, Broadway, New York, is the in- 
ventor. | 

SorcHum EvaporAron.—This invention relates to 
a new and improved pan for evaporating sugar, de- 
signed chiefly for evaporating sorghum, and it con- 
sists in the employment or use of movable 
partitions, with an open end pan, and also 
a side chimney for the furnace, whereby a 
superior article ofsyrup is obtained, and the 
evaporating process rendered continuous 
it not being necessary to stop in order to 
cleanse the pan and remove the latter from 
the furnace, as is now required. Joel 
Kindley, Oskaloosa, Iowa, is the inventor. 


A FRENCHMAN ON WATER 
POWER. 


An ingenious Frenchman, one M. Cazal, 
has hit upon a plan by which to utilize the 
force of falling water, not only upon the 
spot, but at great distances. This gentle- 
man proposes to convert the mechanical 
force of falling water into electricity. For 
this purpose he has simply to make the 
water act upon the wheel-work—just as 
in the case of a water-mill, only instead 
of turning the stones which grind the corn 
the mechanism will act upon a magneto- 
electric apparatus. The electricity thus 
developed will then be conveyed to any re- 
quired distance by means of insulated 
wires. Just as an operator in London 
can ring a bell at York, or fire a cannon 
at Edinburgh, or make a ball descend at 
Portsmouth, so M. Cazal can transmit the 
force of a cascade from the mountains of 
Switzerland to the workshops of Paris. 
Arrived at its destination, the electric 
force has simply to be re-converted into 
its mechanical state, and it does the work 
as nearly as if the falling water were itself 
brought to the scene of operation. That 
at least is the theory, andthetheory is,true ; 
we believe it has already been tested, and the French 
manufacturers are about to try it ona still larger, 
scale than before, though we do not mean to say that 
M. Cazal has yet gone so far as from Paris to the 
Alps in search of his power. It is astrange idea, 
that of seeking in the flood what we have hitherto 
found in the fire—relying, in fact, on cold water 
instead of steam. The economy of the process is 
said to. be quite as remarkable as its physical charac- 
ter. M. Cazal, in some sort, finds his power already | 
provided; he merely has to pack it up in a convenient 
form for travelling, and then to unpack it at the 
journey’s end. At this rate we only want a sub- 
marine wire of sufficient capacity, and England 
might draw its motive power from the mountainous 
regions of the Continent—the Manchester spindles 
rotating in virtue of a foreign influence. Or, to 
stretch the point still further, let us imagine the 
Atlantic telegraph an accomplished fact, we have 
then only to send M. Cazal off with a wire to the 
Horseshoe Falls, and all the force of Niagara itself 
will be at our command.—Morning Paper. 


Water heated in a strong closed vessel has 
melted lead at 612 deg. 

Sua water is both salt and bitter at the surface, 
but only salt in its depth. — 7 

READING INDUSTRIAL Exursirion.—The exhibi- 
tion of industrial productions and valuable works of 
art lent by her Majesty and the principal gentry of 
Berkshire, is now open daily at the Town Hall, 
Reading, and is attracting a constant stream of 
visitors. 


| SEPTEMBER 29, 1865. | 


ON ALLOYS 


Every thoughtful metal worker, who has his 
hands too full of his daily employment to spend much 
time in experimenting on the properties of the metals 
he uses, must have often wondered how it came to 
pass that, with all our boasted knowledge of chemical 
and metallurgical subjects, we have as yet only 


succeeded in inventing some half-dozen useful 
alloys. Brass, pewter, gun-metal, German silver, 
and type metal are really all the alloys that we can 
name as entering into the manufacture of the more 
common articles of trade in this country. The 
causes of this apathy in experimenting on the pro- 
perties of mixed metals are manifold. The practical 
metal worker of the present day is generally ignor- 
ant of the chemistry of the metals he uses; and, 
even if he were well informed, he would be too busy 
fighting the great battle of competition to set him- 
self the extra task of experimenting upon alloys. 
But metal workers will turn round, very naturally, 
and ask how it is that practical chemists, whose 
business is to make experiments, do not investigate 
the capabilities of metallic mixtures more frequently 
than is at present the case? We fear very much 
that the only answer to be given to this is that 
scientific chemists of all countries have, almost with- 
out exception, been bitten with the mania for nearly 
exclusively pursuing their researches and expend- 
ing their talents upon organic compound. This 
‘department of scientific chemistry is so vast and so 
fruitful in results, that it is quite a rarity to see an 
article in a scientific journal upon a metal or me- 
tallic compounds. Even those chemists who have 
not wholly given up the study of inorganic com- 
pounds seem to apply themselves to analytical 
observations, or to the investigation of the rarer 
metals. As an example of the want of knowledge 
of the capabilities of alloys, we may instance the 
discovery lately made by M. Pelouze, of the French 
Mint, that the best metal with which to alloy 
silver is zinc, and not copper, as we have always 
believed. Now, considering that silver has been. 
known from the remotest ages, and zinc, at any 
. rate, since the birth of modern chemistry, it seems 
singularly strange that no one ever thought ‘of 
trying the effects of these two metals on one 
another until now. To take the case of iron, a 
merely cursory examination of the second volume 
of ‘‘ Percy’s Metallurgy” will show that some of the 
very simplest questions relating to this most com- 
mon and important metal remain as yet un- 
answered. Such an apparently vital matter as 
the -formation of steel is a bone of contention at 
nearly every meeting of the French Academy of 
Sciences,—one party persisting in declaring that 
ne steel can be made without the intervention 
of both nitrogen and carbon, while the other side 
as manfully contend that nitrogen has nothing 
to do with cementation, carbon being the only 
element concerned in the process. This example 
shows that not only does the action of one metal 
upon another, in a state of combination, require 
patient study, but also that the effect of the 
addition of varying proportions of the metel- 
loids, such as carbon, phosphorus, silicon, sulphur, 
&e., to different metals, is still undiscovered.— 
Chemist and Druggist. 


EYE PROTECTORS. 


Mr. Henry Vale, of Birmingham, optician, has 
patented certain improvements in the manufacture 
of eye protectors—in making the frames and in at- 
taching them to the wire gauze. In makin g these 
frames according to the new method the patentee 
proceeds somewhat as follows:—There is cut out 
trom sheet metal at a press ring: like blanks of a 
nearly elliptical figure, the said blanks having at 
opposite points nearly circular pieces to form the 
loops in the finished frame. By means of raising 
teols and pressure, these blanks are raised into a 
trough-like form, and at the same time are raised 
and perfected the shape of the loops at the end of 
the frame, There is thus produced a trough-like 
frame provided with the necessary loops, the sides of 
the said trough being nearly parallel. Instead of 
raising the frame from metal rings a raised blank 
may be formed from sheet metal, the metal inside of, 
and external to, the depression in the said blank 
being afterwards removed by cutting dies or tools. 
In securing the wire gauze of the protector to the 
frame the edge of the gauze is placed in the trough 
of the frame, the sides of which are then closed upon 
the gauze, and the gauze firmly secured to the frame. 
By raising the frame from sheet metal, a neat frame 
without a junction is preduced, which is attached to 
the gauze without solder. 
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CATOR FOR STEAM ENGINES. 


It is important that the valves and cylinders of 
steam engines should be oiled occasionally, since the 
friction is not only lessened thereby at the time, but 
the expense of repair is much reduced. The lubri- 
cating faucet here shown is one of the simplest we 
have ever seen, and is constructed in the best man- 
ner and of the most serviceable material. The com- 
bination of mahogany and brass give it a neat ap- 
pearance also, so that it is ornamental to any steam 
engine. Its parts are few and simple, and a total 
absence of cocks and valves opening externally, 


which always wear and become leaky, is its most 


distinguishing feature, as will be seen by reference 
to the engraving. 

It consists of a reservoir, with a stuffing box at 
top and a solid central stem, A, passing through the 
top of the reservoir, and screwing by a thread on its 
lower end directly into the shank, where it forms an 
internal valve in connection with a seat in the shank. 
There is also an-auxiliary opening, B, for filling, 
which is closed by a tubular cap, C. 

The central valve, when screwed down, cuts off 
the communication with the steam chest. The first 
rotation of the tubular cap, when taking it off to fill, 
will allow the steam in the reservoir to blow out, in 
a direction away from the hand of the operator; the 


eat 
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oil can then be poured in, and the air will freely 


escape. The tubular cap has a composition seat, and 
forms a durable and perfectly tight joint. Whenithe 
reservoir has been filled, and the cap replaced, the oil 
may be graduated to feed fast or slow, as required, 
by unscrewing the central stem, A, from a sixteenth 
to a quarter of a turn; or it may be fed at intervals 
by unscrewing for a few seconds, and then closing it 
again. The reservoir cannot be filled without leaving 
a small space, or air chamber, above the oil; into 
this the steam will rush when the valve is slacked, 
and the pressure will be equalized, and the oil pass 
out. 

The formation of. the stem is shown in the small 
figure; the grooves admit the oil when the valve is 
opened. 

The central stem may be withdrawn at any time, 
without disturbing the packing in the stuffing-box, 
aud the shank can be unscrewed from the reservoir. 
The handles are of wood, and being non-conductors 
of heat, can be operated without using rags or cotton 
waste. 


BROUGHTON’S GRADUATING  LUBRI- 


from the steam chest by an internal valve, not liable 
to wear; it will blow the steam out of the reservoir 
without the possibility of scalding the operator; the 
oil can be poured in without any open cup to catch 
dust and dirt, and the air can freely escape without 
the use of pet cock, or air passage: the oil may be 
all fed tothe cylinder in one minute, or it may be 
graduated to last a whole day. 

Manufactured by Broughton and Oakman, No. 41, 
Centre-street, New York, U.S., America. 


ON THE APPLICATION OF SPECTRUM 
ANALYSIS TO MICROSCOPICAL INVES- 
TIGATIONS.* 

By H. ©. Sorsy, F.R.S. 
(Continued from page 308.) 

It appears that in various conditions blood 
yields no less than eight very different spectra. At 
all events, we can most readily get four or five, so 
characteristic, that with proper care there could be. 
no fear of confounding it with any other substance 
that I have hitherto examined, and probably not 
with any in existence. However, in all important 

investigations, it would beadvisableto examine the 
spectra of any substance likely to be present. I 
wouldalsospecially insist on the importance of care- 
fully attending to the exact position and character 
of the absorption-bands ; and before anyone gave 
evidence on such a subject, that he should make 
himself practically familiar with the facts I have 
described. 

In applying this method to the detection of blood- 
stains on various articles of clothing, it is requisite 
to ascertain the effect of the different materials, dyes, 
and mordants. I have for this purpose made a great 
many experiments, and yet probably much remains 
to be learned. As a general rule, the dyes exercise 
little or no prejudicial influence ; but when alum has 
been used as a mordant, it produces an effect which 
might easily mislead. Hitherto I have not been 
able to overcome the effect of the tanning in differ- 
ent sorts of leather. They precipitate the colour- 
ing matter of the blood, and no spectra can be 
obtained. If, indeed, the blood can be scraped off 
from the surface without any considerable amount 
of leather, it can be detected as usual ; but, if it had 
been sponged or washed, probably no trace whatever 
could be detected. The sameapplies in the case of 
those woods, which, like oak, contain tannic acid. 
Vegetable soil, when its amount is large in propor- 
tion to that of the blood, also precipitates the 
colouring-matter in an insoluble form; but, where 
the relative amount is small, as on dirty clothes, it 
does not sensibly interfere with the test, though it 
tends to impair its delicacy. 

When scarlet or brown cruorine is acted on by a 
solution of alum, it is converted into hematin, If 
it has been used as a mordant, sometimes a portion 
remainsinsuch a condition as to produce this change 
in blood stains; and, moreover, the alumina may 
combine with the colouring-matter ofthe blood, and 
make it insoluble. In such cases itis impossible to 
obtain the spectrum of either scarlet or brewn cruo- 
rine; but if a piece of cloth, mordanted in this 
manner, marked wlth blood, be digested in a few 
drops of water in a watch glass, and repeatedly 
squeezed with forceps, a turbid solution is obtained, 
which, treated with citric acid, filtered, rendered 
alkaline with ammonia, and deoxidized with proto- 
sulphate of iron, shows quite well the spectrum of 
peroxidized hsematin No. 8. 

In a few cases the colouring-matter of the dye is 
slightly dissolved by water. I have especially 
noticed this in the case of black printed calico; an 
if much of such material, containing very litt 
blood, be digested in water, the dye may cut off th 
characteristic part of the spectrum, Care should 
therefore be taken not to use any of the material not 
well marked with blood, and to have the solution so 
dilute that the dye may not cut off the green rays. 

Almost everyone must have noticed the fact that, 
when a bloodstain on white linen or calico has been 
exposed to pure air for only a short time, it can be 
almost entirely dissolved out by water ; but, if dried 
and exposed for sometime, the imperfectly soluble 
brown cruorine cannot be entirely removed, and 
leaves a brown stain, which, though readily seen on 
white material, might be scarcely visible on ooloured 
or black. However, on digesting the suspected 
portion in a few drops of water with citric acid in a 
watch-glass, and proceeding as already described, a 


* Extracted from the Quarterly Journal of Science, 
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‘most unmistakable spectrum like No. 


square, and scarcely visible. In attempting: to 
remove @ blood-stain ftom cloth by sponging, on the: 
first application of the water a solution of blood 
would be formed; and' rur: into the. surrounding: 
cloth by capillary attraction. Hence, though: the 
stain may appear to lave: been removed, the cloth 
round about might,. and. probably would; retain: 
‘abundance of the colouring’ matter, which: could be- 
dissolved out. Any- suspicious marks that might’ be 
due to such treatment: should therefore be examined 
with care. Of course, in such cases the microscope 
alone would be of no avail; and mere chemical tests 
could not be relied on, and thus the spectrum. 
method becomes especially useful. Specimens of 
this character having been placed in the hands of 
some of thefirst authorities in such inquiries, they 
said that neither they nor anyone else could make 
out anything from them; nor would they believe 
that I could, though the amount of blood was such 
that in a few minutes I could have shown such a 
spectrum as No. 8, and have been in a position to 
give evidérice with great confidence. 

When soap'is present it causes a precipitate; but 
this is quite soluble in plenty of ammonia, and does 
not prevént'our seeing the spectrum No. 8. Boiling 

_ water, instead of' facilitating the removal of blood, 
makes it; more fixed, by coagulating the albumen. 
If the blood be dried on glass, the colour is changed 


to a brownish red, and it gives'a spectrum like No. |- 


5, whether dry or damp. When dissolved by citric 
acid, it yields hematin, and readily gives spectrum 
No. 8. | | 

In some cases foreign matters, or the mordants, 
make the solution so turbid that it is difficult to see 
the spectrum to advantage. If we wish to observe 


the spectrum of blood in its natural state, or as it. 


becomes by mere exposure to the atmosphere, it is 
betternot to filter, but to allow the solution to stand 
inthe cell’ in front of the slit, until it has become 
snfficiently clear; because filtering would probably 
remove; much of the colouring-matter: of the blood. 
However, in some varieties of brown cloth the mor- 
dants give rise to such aturbid solution, that it is 
very difficult to see the spectrum in a satisfactory 
manner, Citric acid. should therefore be added to 
make the colouring-matter more completely soluble, 
and the liquid filtered: For such small quantities a 
blotting-paper filter 2 of an inch in diameter should 
be used. It can be conveniently supported on a 
platinum wire bent at one end into a ring, and 
made to slide up and down a small wire for a support ; 
and if the bottom of the filter touch the cell or watch- 
glass, though the liquid may pass through slowly, 
the ‘final result is far more satisfactory. After the 
acid’ solution has passed; it is well to add the 
ammonia by allowing it also to go through the 
. filter, to carry away any colouring-matter, soluble 
in that reagent, that might remain on the filter. - 
(To be continued.) 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Inon—What is meant by hydiot pig-iron ?—the differ- 
ence between that. and- pig-iron? What is burnt iron ? 
what.is taken away and what added to it?— WELLINGTON. 

VENETIAN BLIND. Paint.—Of what is it made, and how 
used ?— WALSALL. 

GALVANOMETER. —How to make a vertical one for ascer- 
taining power of electric current?—A LovER OF SCIENCE, 

Contact BREAKER: — How: is it made, and. how does it 
work? Where can I learn of the one used for the large 
coil.in the ’62 Exhibition PJ. ROUND. 

To MAGNETISE BARS.—How best to strongly magnetise 
two round bars, about’ 3 inches long, 2 inchés diameter? 
(I'have horse-shoe magnets and electrical apparatus—don’t 
know how to use them) ; also, best book on subject ?— 

` COMUS. 

Inpvction CorL-—In construction, is it necessary to in- 
sulate from each other the wires composing the iron core ?— 
T. B. R, 

STEEL PoLrsu.—How obtained, as on flat steel pieces in 
fine watch work ?—JonN Cowan. 

PAINTING on Guass.—How to paint. on glass, such as 

_ writing on:the back in shop-fronts, and making.it. irans- 
parent? I appeal. to British workmen.—AN ENGLISH 
DECORATOR. 

BÜILDING CONSTRUCTION. —Where to obtain the book 
used at South Kensingtoo, and one on ‘‘Solid.Geometry” 
—Ssections, traces, pyramids, prisms, &c. ; alsoone on “Peyr 
spective,” with price of each —GBOMETRICIAN. 

Soppzr.—In repairing brass, how can I give the solder 
the permanent colour ofbrass ? —DRILL. 

PoLisHing CasTINes.—The best way of polishing iron 
and brass castings, and malleable forgings—sizes of emery 


requisite, manner of covering the same; and'requisite speed. 


for polishing ?—A JOHNSTONIAN. 


Test ror CoIn.—Wanted; a good test: for bad silver.— 2 


Jas. WARD: > ; l 
ZOPISSA. Papegr.—Is Zopissa-paper sold in bulk, or only. 
the articles made fromit? Where is it sold ?—A. M. 
PEROXIDE-OF BARIUM.—The price of it, where it may be 
had, or how to prepare it'?--Cmemicus (Derby). ` 


8 may’ be 
obtained, even whet’ the stain is only half-an-inch |. 
it; the difference between that-of J. Sargent and C. T. 


‘go mauch like mine 
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temper, cheaply ?—A, SMITH. ; 
_ POLARISCOPE:—The use of it—what objects look well in 
Whitmell; also descriptive dimensions of part of Camera 
Lucida:—Q. C.. 

Laripary.—How'to cut and polish stones and agatés?— 
DRANREB: 


Sir,—Can any of your readers inform: me how-to. bore 
small brass cylinders? An answer will greatly oblige 


ASTRONOMICAL GLASSES. 
Sir,—Can. any.of- your readers’ inform: me how to pro- 
duce glasses for astronomical instruments in a raw and: 
finished state? Or if any work is published on this sub- 
ject? SWEDE, 


GALVANIC BATTERY. 
Slr.—Can any of your readers inform me of the cheapest 
and. most durable galvanic battery that, with a condenser, 
would'give } inch spark? The name and agent will do. 
H. BROWN. 


[Thanks for sketch—W. Joyce will find two or threè ma- 
chines illustrated in back numbers ] l 


CYLINDER NOZZLE. 

Sir, —Would any of your correspondents please to inform 
me what would be the correct size of the passages for the 
nozzles of a 3 inch cylinder and the proper thickness of 
the metal for the cylinder arid nozzles that size; and if 
there is a general rule by which we may calculate from that 
an extension of sizes. | MODELLER, 


ALARUM. - 
Sir,—In answer to Charles Waterhouse I send a rough 
illustration of an alarum. A, Ais-a:piece of thin charcoaliron 


A 


oo 


plate, 4} in. square; B, O, D, are three 2 in, studs rivetted:in 


plate ; B, 2Lin. long ;C, 14 long ;D, 23 long ; E, E,are thetwo 
flanges of a thing in shape of a common cotton reel, made -to 
revolve on stud D, 2} diameter ; H is a piece of same iron, 
74 long, with bell riveted to end, and made to work on-stud 
B; G is aconnecting link made to work on a small ‘crank 
pin riveted in flange E 2; to impart eccentr.c motion; F 
is a catch 4% long with hole off centre, slipped: on'to'stud 
C—this completes the affair. Let C. W. fasten: this on the 
wall above his clock, get a piece of twine the length of the 
wall, tie a weight to the end of it, wind it round the wheel, 
put the catch in notch of flange E1, attach a piece of twine 
to end of catch, wind up his clock to top, tie catch twine 
to the weight of his clock, and calculate how many hours 
it will take for the weight of clock to lift catch; for 
example, if the weight of clock takes an hour to come down 
three inches, your catch twine will'require to be 21 inches 
long from bottom of clock to lift the catch in 7 hours, If 
C. W. has not a common chain clock, he can make a pair 
of wooden scales and bring the alarum down with either 
sand or water. ‘The rest I will-leavé to his own ingenuity. 
i EDINA. 


RESUSCITATION:. ` 
Sir, —Can any reader tell me the best way to deal with 
an old steam engine, grasshopper c'ass, made in 1836. Of 
these dimensions :—Stroke of piston, 2 feet 6 inches; 
speed of piston, 250 feet per minute; travel of valve, 34 
inches; lap of. valve, 7-16 inches ; lead, 0. Admission 
over 90 per cent. and without governors, and suffering 


from condensation. Ihave tried the valves more lately at. 
2in. and 1-16 travel, and.75 per cent, admission with 1-16" 


in, lead ; and I find the engine runs a considerable deal 
better than before as regards steadiness and fuel. But I 
was.obliged to take the lead from the valves, as she heated 
and knocked the crank shaft journal so greatly. IfI have 
new valves what is the most useful lap and travel; and 
the greatest useful admission per cent. of stroke, A: plain- 
and practical answer through Ta. ENGLISH: MECHANIC will. 
greatly oblige E. Watson, Engine Driver. 
HAND. FLY-WHEEL, 

Sir,—I would advise your readers who can, to goto and 
look into the Agricultural Hall at a hand fly-wheel which has 
been sentin, and stands near the Liverpool-road' entrance, 
It.ig aS near a perpetual motion as anything I ever saw. 

G. KIRKWOODE. 


CHUCKS. : l 

_ Sir, —I am surprised Mr. Cotchett should. send a chuck 
(published im your 23rd number). I 
believe my chuck to be simpler, and stronger, therefire 
better ; and believing it to be original, I venture to en- 
roa h thus much on yourspace, THOMAS E, MERRITT. 


Buvging SpRines.—How to-do this without: altering the | 
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PISTON--VELOCITY. 

Sir,— I am desirous of ascertaining at what velocity-a 
piston will move; supposing the cylinder to be increased 
to double its length and the area of the-piston to. be only. 
one half, whilst the pressure of steam remains the same, | 
and the valves. remain: the’ same ; for instance, supposing’ 
the presgureto he 301b., and- the cylinder 60 in. long by. 8:. 
in. wide, instead.of 39 inches long by 16 in. wide. My. 
question is; ought‘not the piston to move at nearly double 
the velocity, and if not, why does it:not-doso ? f 

l J. T. MILLINGTON. . 


PRINTERS INK. 
Sir,—In answer to ‘New: Leeds” in No. 25 of THE ENGLISH | 


| MECHANIC, the following is one method of making printer's, 
ink :— Put linseed oil into an iron‘pot'capable of holding two 


or three times. the quantity introduced, heat it over a-fire, 
until adense vapour arises from it ; then, laving remo ved. 


| the pot from the fire, apply a lighted match, attached to. 


the end of astick; to the surface of the oil, when the vapour 
will inflame; allow it to burn, until on taking out a small ' 
quantity: of the oil, it-is found to be thick and tenacious 5. 
the flame is then to be extinguished by putting: a: cover 
over. the pot. To six. quarts of. oil, thus prepared, add: 


gradually 6 pounds of black resin, and dissolve it by thew 


aid of heat, then add; in small quantities at a time, sib. 
dry yellow soap, cut into slices, and effect the combination: 
by stirring and the application of heat; this is the varnist’ 
of which the-ink is to be made, and on the careful prepira- 


‘tion of which:the quality of the ink much. depends ;.thisr 
-is to be mixed: with 24.ounces of ground indigo, the same: 


quantity of ground Prussian blue, 4lbs: mineral lamp-hlack, 
and 3}lbs. ofthe best vegetable lamp-black, and the whole: 
ground togetherinto a‘perfectly smooth and uniform paste. 
Ink of different colours are made by mixing the varnish’ 
with various pigments, such as vermilion, red lead, Indian 
red, chrome yellow, chrome red, verdigris, Prussian blue- 
&e. &. JAMES WARD, 


PRESSURE. 

Sir —In reply to “J, Soundle ” He asks what pressure 
per inch he should Have in the boiler if a vertical’ column: 
is suspended in an inch tube 24'feet from top of boiler. ' 

Steam or any fluid that’ as pressure exerts its forceac-. 
cording to-the height of the column of water above the gec- 
tional area. makes no difference, Thus, a column of water: 
suspended 34 feet above the boiler will produce a pressure: 
15 lbs, per square inch. 

The following, I think, will do fora rule :— 

15 x 24 | 
=: 10:589:Jbs. 


et 


Q 


84 
According to rule, the pressure for a°24 feet column willl. 
be 10-588-1bs. per square inch. , 
It makes nò diference as to diameter of tube, because 
the pressure of steam counterbalances every square inch 
of the. area at the base of column, . NEWTON, 


Sir,—In-reply:to. J. Soundle’s query: in No 25 of THE: 
MECHANIC,.as,to:the pressure in his boiler, I beg to inform: 
him that the weight. of water contained in a pipe 1 ip.. 
diameter, and 12 in. long, is equal to 34llb, and 
24% .341=8.184'lbs., the pressure in his boiler. ay 

X.Y, Z. 


TO. HARDEN COFFEE. MILLS, 

Sir,—In answer to‘ ‘Arthui Stillman,” of August Ih The: 
way to harden cast-iron coffee. mills is, to get to blood-red 
heat, and then potash, finely-powdered, sprinkled on-till it. 
is melted, and then slacked in cold water. 

I have used’the above, which answered very well for. 
years. en A, SMITH, 


l BATTERIES, &c. 

Sir,—I beg to answer the fo'lowing :—E: M, No. 24i 
Amalgam. Dissolvesealing-wax in wood naphtha, and apply” 
with a brush. If you go over the same place more than: 
once, do it quickly, as the-evaporation is rapid, 

E. M. No. 25—Induction coil.—Gutta Percha covered: 
wire will do, but is not so desirable as cotton, as the insula- 
tion is thick, and increases the distance between the wire 
and core ; thus diminishing: the power. A condenser is, I 
believe, for the purpose of collecting the electricity which 
would otherwise escape at the points of contact, ¢e., the: 
make and break, and discharging it by induction into the 
secondary wire. Also for preventing, as it were, a Leyden: 
jar forming between the primary and secondary coils, 
which would tend:to spoil the machine. 

F, Harwood.—No. 25.—At almost any wire drawer’s, or 
optician’s, Ladd, 11 and 12, Beak-street, can supply, no- 
doubt, No, 35 I think. The length to be found’ is 1,405. 

ards, E 
‘ Alfred Gross.—No 25,—Certainly, and the best way too. 
A couple: constructed on this principle will last 4 months: 
without refreshing, if it be well and properly charged at. 
starting, The cells as described ought to have lasted 2. 
mouths at the least. The pots must have been bad—too- 
porous.—Try again, and succeed, . l 

Célls, Coils, &c, &c:—-No. 25—William Tonkes deserves. 
knighthood, and nothing less. 

I propose to make an induction coil of the following. di- 
mensions :— Core, 12 in. between discs, 1} diameter, No, 
16 annealed iron; primary, 4 convolutions. No, 12, T 
strand copper, (cotton). Secondary coil, 6,000 yards. No. 
35, silk covered copper wire. Will you or your correspon-- 
dents kindly inform me whether the dimensions ard: 
materials-given, are of the order to ensure Success;: angr 
what results I may anticipate ? - l 

I do notremember any mention having been made of the: . 
sizeand number of sheets used by Rhumkorff in his con- 
denser, Will 24 or less 11 by 6 in. suffice for my coil? ~ 

I propose to work this instrument—when made— ith 6° 
elements “ Smez’ Zin. by 3} in.; will this be toomuch orto 
little power? AMATEUR, 
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Sir—I have taken the liberty to send directions to 
enable anybody to make an electrical machine, that will 
show all the rudiments of electricity for, at most, 2s. :— 
eGet adisc of tin ten inches in diameter, and have the 
edge turned up about half an inch all round. Fill it with 
the following mixture :— 

Melt one pound of resin, when melted, add one or two 
spoonfulls of olive oil, and let it harden. Meanwhile, 
make a disc of wood 6 or 7 inches in diameter, and cover 
it -with tinfoil ; also fix a g’ass rodin the back to serve as 
an handle. With a nice dry piece of flannel -your appa- 
vatus iscomplete. ‘To use it, warm the flannel, and rub it 
briskly on the resinous plate; then touch the resin with the 
tinfoil, and:so on. -H. Brown, 

Sir,—In reply to ‘‘ Mr. Crofts,” all the red porous cells I 
have tried (and some of the thin white ones). Allow 
the oxide of copper to form on the zincs. 
‘better, therefore, to charge the cells with silver sand 
moistened with acidulated water; this will tend to pre- 
vent it, and increase the constancy of this ‘battery. 

J. Rounp. 


ADDRESS ASKED FoR.—Chas, Collins, Microscope Manu- 
facturer, 77, Great Titchfield-street, Oxford-street, W., and 
at the Polytechnic Institution, 


THE ORIGIN OF PHOTOGRAPHY. 

The Rev. J. B. Reade has called attention to 
the fact that Baron Liebig, in stating that Mr. 
Talbot arrived at the use of gallic acid by induction, 
makes an error. Mr. Reade, who was the first to 
‘use gallic acid, had really informed Mr. Talbot of 
its properties in accelerating and giving intensity 
‘to the photographic image. Mr. Reade had pro- 
‘duced photographs with the aid of gallate of silver 
years before Mr. Talbot. It was, moreover, when 
taking an impression direct from the Trientalis 
Europea, and not when ‘using the solar microscope, 
that Mr. Reade, being called away, afterwards 
found a perfect impression on paper which had‘been 
thrown away, containing no image. Mr. Reade 
remarks -that, -singularly enough, even then the 
notion of the existence of a latent image did not 
enter into his mind. The recognition of the idea of 
a latent image capable of development Mr. Reade 
considers due to Mr. Talbot. It must not be for- 
gotten, however, that the existence-of a latent image 
and a process of development had first been dis- 
covered by Daguerre. We note these corrections by 
Mr. Reade with pleasure in the, interest of historic 
truth. Ina few years there will be no living wit- 
nesses to give their testimony on these points. 


‘Lue Union Copper Mine, at Copperopolis, during 
the ‘month of June, shipped from the mine to San 
Francisco, via Stockton, the large amount of three 
thousand six hundred tons-of ore, the freight money 
on Which was 29,000 dols. 


face screws from shifting when in use. 


It would be. 


THE 


- IMPROVED T POLISHER. 


This tool, which is indispensable in polishing a 
job (underhand) perfectly flat, is perhaps unknown 
to some of those readers of THE MeHanic who.are | 


engaged in the horological art. I have no doubt, 
therefore, that the accompanying drawings and 
description of a T, or underhand polisher, will be 
found very useful. The drawings are twice the 
actual size of the tool.. It is made of brass, and 
mainly consists of two pieces, the stock, or T (hence 
its name), A, andthe clamp piece B. My improve- 
ments are, Ist, the securing of the elevating or sur- 
2nd, apply- 
ing an independent piece for attaching with shellac 


ENGLISH MECHANIC. T 


or wax, jobs which are too delicate to:be held in the “ 


clamp piece. The elevating screws C,°C are used 
for adjusting the tool to the level.of the job to be 
polished, while the screws D, D are for securing 


the jobbetween the clamp piece and the polisher. 


The usual method of securing the elevating. screws 
when set is by pinching nuts, as shewn by the 


C 
Ka 
i G 
ii Le : 
7 P JA 
; . P| Ñ 
| Ea": ; fay ff 
i 
= ae. ae 
parent) A e 


st 
i 
S 


pi 


kez] 


| 


m 
P 


which compels you to flatten your job over again, 
To prevent this, I have run a saw draught, F, F, 
down the top of the polisher, and put in two pinch- 
ing screws, G, G, the slightest turn of which 
effectively secures the elevating screws, so that 
there is no possibility oftheir shifting when the tool 
isinuse. In order to polish anything delicate, it 
has (as before mentioned) to ‘be secured to the tool 
with sealing wax or shellac. For this purpose I 
have a brass disc, H, which is held in the polisher 
by the stud I; it is easily removed for the purpose 
of heating, thus obviating the necessity for heating 
the whole tool, as is usually done. Figs 2 and 2A 
shew the disc with a-Geneva rotchet click fixed in 
position for polishing. Joun McKay. 


THE resistance of the air to a cannon ball of 
2 Ib. weight, with a velocity of 2,000ft. per second, 


is more than sixty times the weight of the ball. 


VEGETABLE ivory may be coloured almost any 
shade of purple by the-more or less prolonged action 
of concentrated sulphuric acid. | 

SILVER can be beaten into plates of which 110,000 
make an inch, and drawn into wire of the 13th of 
an inch, sustaining 137 Ib. 


vs 


: SCIENTIFIC DODGES. ae 
Tt is well known that ink is a precipitate of gallate 
of iron mixed up and kept in suspension in gum and 
water. As the water evaporates the ink thickens, 
and, moreover, becomes mouldy owing to a small 
proportion of organic matter proceeding from the 
gall-nut. M. Mathieu Plessy has got rid of these 
inconveniences, by making a new kind of ink with 
pyrogalic acid and the colouring matter derived from 
Brazil wood and other sorts of wood used in dyeing. 
This ink flows well, and never turns yellow on 
paper. Dr. Werner, physicianto the factory of MM. 
Dollfas at Muthausen, treats wounds and sores of 
every kind with a liniment thus composed :—Stras- 
burg turpentine, 1,000 grammes; bicarbonate of 
soda, 25 grammes; distilled water, 10 litres. Digest 
for six days in a water-bath at a temperature not 
exceeding 75° centigrade, and filter. This is a sort 
of turpentine soap, much more soluble in water than 
turpentine itself. It evaporates but slowly and‘ costs 
very little. . Most wounds are cured in one-third of 
the time required by other applications. In some 
cases the wound heals with extraordinary rapidity, 
but in all its appearante is healthy, and very little 
suppuration takes place—a very important circum- 
stance, since it prevents the danger arising from 
purulent infection. Radishes may be grown in a 
very few days by the following method :— Let somo. 
good radish seed soak in water for twenty-four hours, 
then put them in a bag and expose it tothe sun. In 
the course of the day germination will commence. 
The seed must then be sown in’a well manured kot- 
bed, and watered from time to time with lukewarm 
water. By this treatment the radishes willin avery 
short time acquire a sufficient bulk, and be good to 
eat. If it be required to get-good radishes in winter 
during the severe cold. an old cask should be sawn 
into two, and one half of it filled with good earth. 
The radish seed, beginning to shoot as before, must 
be then sown in, the other half of the barrel put on 
the top ofthe fullone, and the whole apparatus carried 
down into the cellar. For watering lukewarm water 
should be used as before. In the course of five or six 
days the radishes will be fit to eat.—Galignant’s 
Messenger. a 


THE magnesium light is found to be sufficiently 
active to determine the combination of hydrogen 
aud chlorine. : ne. 

A CUBIC inch of mercury at 63:30 deg. weighs 
3425°35 grains. | 
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PATERT LIST. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &c., PUBLISHED DURING THE 
WEEK ENDING 16TH SEYTEMBER, 1865. 


Tramping, wringing, and deiivering yarns, J, Stobo and W. 
© Pollock—ls. 4d. 


2661. 
2662. 
2663. 
266-4, 


Axles and bearings, J. Craven and S. Fox—d4d, 

Ficting sails, W. Congalton—ls. 64. 

Artificial stone for cutting metallic surfaces, E. J. W. Parnacott 

35. Sextants, &c., R. A. Brooman,—ls. 

3. Exhausting, forcing, &c., aud applying aeriform bodies, W. Laid- 

law, and J. Robertson—%s, 6d. 

. Sewing machines, W. Jackson—ts. .2d. i 

. Sizing or dressing yarus or fabrics, J. Charlton, H. Charlton, aad 
J. O. Christian—4d. 

. Fire-arms and projectiles, J. P. Harriss—dd. 

. Signalling in railway trains, W. Dowley—4d. 

. Brushes, J. Goodall and P. Goodall—4d. ` 

2. Sheathing ships, @. Ager —4d. ` 

2673. Distilling matters to obtain liquid or gaseous hydrocarbons, W. 
Cormack—lIs. 6d, 

4. Hydraulic engines for obtaining motive power, Œ. Rydill- 4d. 

75. Preparing compounds of gun c3tton and other. substances, &e 
A. Parkes—d4ä. 

. Lace, J. Hartshorn, and J. Gadsby—4d. 

. Rails and bearers for railways, H. A. Jowett, J. E. Jowett, an 
J. B. Muschamp— 8d. 

. Centrifugal apparatus, A. Smith, and W. Smith—lod. 

. Rolling or shaping metallic articles of irregular form, J. L, Davies 
—d4d. i 

. Material for panels, &c., A. H-A. Durant and W. H. P. Gore—4d. 

. Motive power, L. P.G. Bellet, and ©. M. P. De Rouvra—10d, 

. Bolts, W. Clark —6d. 

3. Hooks, H. Larkin—dd. 

4. Fariuaceous food, B. R. Keith—4d. 

5. Tenterlng, stretching, and drying fabrics, &c., J. L. Norton—3s. 


4a, 
. Syphons, Q. H. Devereux—8d, 


SUFFELL MATHEMATICAL 
A: INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to-his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s, 6d. ; 
10 miles ditto, 8s. 6d. and 10s, 6d.; Boxwood scales, engine 
divided, 2s. 6d. ; T squares, 1s. to 5s.; Measuresand: Rules 
of all nations. Post-office orders payable at Charing 
Cross branch. Lists of prices forwarded on application. 


fen LONDON DRAWING ASSOCTA- 
TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
ae ee Adelphi, London, Enclose stamp ‘for ‘pro- 
spectus, 
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THE’ ENGLISH MECHANIC, 


| SEPTEMBER 29, 1865, 


O SECURE INVENTIONS by Patent 


: right at home and abroad, consult Messrs. TONGUE 
and BIRKBECK (gratis) 34, Southampton-buildings, Chan- 
eery-lane, W.C 


W. LANGTON’S 
PATENT 


SELF GENERATING 


GAS STOVE 


BOILS or Frys by Methy- 
lated Spirits generated 
into Gas, free from smoke 
or smell, and is the most 
useful and economical in- 
vention for the purpose 
ever offered to the public. 


Sold by all Ironmongers, 
and at the Manufactory. 


36, CHARLES-STREFT, 
HATTON.GARDEN, 


CIRCULAR SAW HENCHES 
FOR FOOT OR STEAM PO WER, 
Suitable for Cuttin! 

Brass, Ivory, Hard-woods, Picture-frame Work, &c. 
All kinds of Machinery made to order. 
HUMPHREY anp HASLER, 69, Old-street, St. Luke’s, 
London, E.C. 


WHEEL, RACK, and SCREW CUTTING. 


SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
ieee . ee a ae ae drilled or lined. Screws cut to any 

. J. Wilkinson, Engineer, St. ? 
Gectpe rds Sonar, » Engineer, St. George’s Works, 83, St. 


IUCK’S PATENT STEAM 
PACKING. 

TUCK’S PATENT ELASTIC 
PACKING AND METALLIC 
LININGS FOR STEAM-EN- 
G NES, PUMPS, &c. 

ADV ANTAGES.—A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil and 
tallow, and the Packing is gra- 
dually and completely worn 
away without beeoming hard, 
Tuus OBVIATING THE NECESSITY OF DRAWING THE OLD 

PACKING. 
J. H, TUCK & CO., 35, CANNON STREET, E.C. 


VULCANISED INDIA RUBI ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &o. 
J. H.TUCK and CO., 35, CANNON STREET, E.C. 


MODELS AND PATTERNS 


for 
INVENTORS, MACHINISTS AND 


ENGINEERS, 
Made in all their branches by 
G. TAYLOR, 
140, St. John-street, West Smithfield. 


aaas 
Q MITH S PATENT WIRE ROPE AND 


CABLE MACHINE, guaranteed to produce Four times the usual 


quantity of Work, of Superior Quality, at One-Third the Cost for 
Labour. l 


REFERENCES TO ALL THE PRINCIPAL ROPEMAKE 

i sue peepee ere ON THE CONTINENT. pee 
ery description of Machinery and Repairs at Reasonable Prices, 
ARCHIBALD SMITH, 69, Princes-street, Leicester-square, W. ae 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 
27, LEADENHALL-STREET, LONDON, 
JOHN SHITH & Co, 
ENGINEERS AND BOILER MAKERS, 


Sole London Agents. 


All Boilers supplied by this firm Insured the First 
Twelve Months Free of Charge. 


j 


OPY YOUR LETTERS. — HENDRY’S 
. GUINEA COPYING PRESS, with Screw, the cheapest and 


best ever offered, to be had from W,T. HENDRY and Co. i- 
neers 73, Queen-street, Cheapside. anne 


eee 
ATHE FOR SALE.—Superior new five-inch 
centre gear, slide rest, etc., complete. Cheap, suitable for 
Amateur or Machinist. Lathes, slide rests, model” rte., made to 
order.—Apply, Hill, Clark’s-place, Bishopsgate-street Within, City. ` 


a ee ei 
de PLUMBERS, &c.—A Good JOBBING 

BUSINESS to be SOLD, Wandsworth-road, close to the new 
Dock—coming-in moderate—lease 21 years—rent £40. Address to C. 
and P., 1, Milton-terrace, Wandsworth-road. 


\ N HOLESALE AGENCY.—WANTED, by a 


Commission Merchant, who has an extensive connection 
amongst Consulting and Practical Engineers 3; also Iron and Brass 
. Foundry.— Address, W. M., 325, Vauxhall-road, Liverpool, 


W RITING, Grammar, Correspondence, Short- 


i band, Bookkeeping, Arithmetic, Geometry, Algebra, Che- 
mistry, Electricity, Magnetism, Practical Mechanics, and Mechanical 
Drawing taught by post by Wm. BROOK, Postal School, Almondbury, 
Huddersfield, Lesson, 4 stamps (free). 


EWITT’S PATENT COMPOSITION, for 


the REMOVAL and PREVENTION of INCRUSTATION ip 
STEAM BOILERS, 


In submitting to the public, William Hewitt’s Patent Composition 
Preventive of the incrustation in boilers, the inventor begs to direct 
attention to the peculiar merits of his discovery, consisting of ANIMAL 
MATTER free from injurious acids and volatile ingredients, Being, 
for the most part, mechanical in its action, it covers the boiler and 
tube surface with an unctuous coating which detaches, where formed, 
or prevents the adhesion ‘of saline or other deposits on the boiler 
surface, 

The composition is manufactured in a block, or solid form, which 
is inserted (through the man-hole) in the boiler, when its properties 
are progressively developed, and generally diffused by heat, as the 
substance is slowly dissolved: i i 

Although the guage-pipe will show the water to be slightly dis- 
coloured, it is nevertheless wholly innoxious, indeed in some parts of 
the West of England where the composition is used, the water is 
applied to many domestic purposes, and also for dressing the food for 
the cattle employed in the manufactories and farms, 

The inventor is justified in asserting, from the experience of trials, 
(extending over two years) and inquiries made up to date, that the 
unctuous and other properties of the composition, do not cause but 
prevent priming, and not only tend to preserve the boiler from in- 
crustation, (which occasions great loss of heat and often causes the 
crown of the furnaces to be burned) but will also remove incrustation. 
however aggravated. 

Its advantages over the tiquip compositions are so obvious as 
scarcely to require comment, though it may not be inexpedient to 
observe that the difficulties and restrictions attending these in 
respect to “ blowing off,” etc., are entirely obviated in this invention. 

Danger from contact with the valves in the boiler, need not be 
apprehended, as the specific gravity of the composition is so great, 
that it is only slightly moved on the bottom of the boiler by the 
ebullition of the water. 

The inventor trusts that the novel and favourable character of the 
composition as displayed in its immunity from any injurious 
qualities, or volatile ingredients, simplicity in application, and 
lengthened time during which it will continue to yield beneficial 
eflects without renewal, may ensure it a fair trial, when it will be 
found to have done its duty welland effectually. 

It is confidently believed that in a liitle time hence, when its 
efficacy and safety are more widely known, that it must become the 
Composition of universal consumption. 

The cash price is fixed at 42s. per cwt., equivalent to THREE FAR- 
THINGS PER HORSE POWER, PER WEEK; an infinitesimal figure, as com- 
pared with the increased consumption of fuel occasioned by an in- 
crusted Boiler, loss of effective power, and proportionate injury to 
Boilers and furnaces, 

All communications to be addressed to— 

JAMES HARRIS, 
Manager and Principal Agent for the Inventor and Manufacturer, 


Temporary * Ofice— 
9, CAMBRIDGE STREET, PIMLICO, LONDON, 8.w. 
September 1865. 


DIRECTIONS FOR USE. 

Cut, or saw, off as many pounds of Composition as thereare nominal 
horse power ot Engine, and put it in the Boiler through the man- 
hole; this will be a sufficient quantity for six weeks’ duration. 
Where Boilers are opened once in two months only, it will be neces- 
sary-to add one-third more in weight of the Composition, and so on 
in proportion, for example :— 

A 80-H.P. Boiler cleaned every six weeks requires 30 lbs. 
A s two months ,, 40 lbs. 
In all cases where a Boiler is dirty, it is desirable to put in a double 
quantity to remove existing iacrustation. 

The nature and effect of this Composition are such as to enable the 
muddy sedimentin the Boiler to be blown off whenever desirable, 
without diminishing the effectiveness of the Composition which 
remains. Particular attention is requested to the Testimonials 
from Messrs. Hewitt, and Messrs. James Braby and Son, as regards 
its application and effects on clean and dirty (ancrusted) Boilers, 


TESTIMONTALS. 
“ Upton Lovell Mills, near Heytesbury, Wilts, 


“13th June, 1865. 
“Mr. William Hewitt, 

Dear Sir,—In reply to yours, we have pleasure in stating that, 
having used your “ Patent Anti-Incrustation Composition,” in two 
of our large Cornish circular boilers, since July and August, 1863, we 
can confidently recommend it as being a most efficacious article ; 
NEITHER OF THE BOILERS HAVE HAD A HAMMER USED IN THEM since we 
began the use of the Composition, and our Engineer assures us that 
both of them are now as free from incrustation as when new, and. 
have been so for some 18 months. 

“We feel convinced that if the Composition were used in a new 
boiler, no incrustation would take place during its use. 

“We remain, Dear Sir, Yours faithfully. 
(Signed) “Hy. & Sr. Jro. HEwrrr, 
“Cloth Manufacturers. 

(“N.B.—In explanation of the above, it should be stated that the 

trials were carried on in Messrs. Hewitts’ Manutactory.”) 


* 3, 5, and 23, Old-street, London, E:C., 
“16th June, 1865. 

“ Dear Sir,— We have tried your Composition in one of our multi- 
tubular boilers, and find it answers well for preventing incrustation. 
We intend adopting the use of itin future, and will recommend it 
as an article that will answer its intended purpose: . 

“We are, Dear Sir, Yours truly 
RICHARD MORELAND & Son, 
“ Millwrights and Engineers. 


(Signed) 
“Mr, W. Hewitt.” 


“Patent Wheel Works, Newington Causeway, London, S., 
22nd July, 1865; 

“Dear Sir,— We have much pleasure in bearing our testimony to 
the complete efficacy of your Boiler Incrustation Patent Preventive 
Composition. We put 14 Ibs. into a 10-horse boiler, and at the end 
of 13 weeks had the boiler opened, and found all the old incrusta- 
tion removed (I send you a specimen of it as swept out by the 
Engineer), and the boiler otherwise clean and uninjured. We have 
not found any ill effects whatever to the machinery from its use. 
It is our intention to continue its application, as it is far superior, 
in every way, to anything we have ever used. 

“ Weare, Sir, Your obedient servants, 
“ Mr. William Hewitt.” JAMES BRABY & Son. 


“ King’s Road Wire W orks, 135, King’s-road, Chelsea, 
“September 11th, 1865. 
“Myr, Hewitt,” 
**Sir,—I can with confidence recommend your Patent Composition 
as being the most efficient compound yet introduced for the removal 
and prevention of incrustation in Steam Boilers, In order to test its 
capabilities, I applied it to my Boiler previous to its periodical 
cleansing: the composition remained in three months, and, upon 
pee et 1 found the Boiler perfectly free from all traces of incrus- 
ion. 
“J remain, Sir, Yours obediently, 
“0. W. STANDISH.” 


N.B.—The Composition is now uncergoing further trialsin Marine, 
Locomotive, and Agricultural Engine Boilers, and the results will be 
published so soon as they shall be received. 


EWITT’S PATENT BLOCK COMPOSI- 


À TION. Gentlemen of inteligence, energy, and integrity, 
liberally dealt with in undertaking the Agencies of Towns, &c., not 
yet represented. Apply by letter only, as above. 


NEW WORKS PUBLISHED 


BY 
C E, & F. N: SPON, 
16, BUCKLERSBURY. 


Just published, 8vo. cloth, price 18s. 


RACTICAL SPECIFICATIONS of WORKS 


executed in ARCHITECTURE, CIVIL and MECHANICAL 
ENGINEERING, and in ROAD-MAKING and SEWERING: to which 
are added a Series of practically useful Agreements and Reports. 
By JOHN BLENKARN, Civil Engineer and Architect, 


London : E. and F. N. Spon, 16, Bucklersbury, 


Royal 32mo. roan, price 5s. 


HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.E. 
CONTENTS. 
Formule useful in Designing Builders’ Work. 
Tables of the Weights of Materials used in Building, 
Memoranda connected with Builders’ Work, 
Architectural Mensuration, 
Constants of Labour. 
Valuation of Property. 
Summary of the Practice in Dilapidations. 
Scale of Professional Charges, for Architects and Surveyors, with 
various useful Tables and Memoranda, 


London : E. and F, N. Spon, 16, Bucklersbury. 


Just published, elephant folio, cloth, price £2 2s. 
Kept also in Limp Binding at the same price (can be rolled up in a 
small compass without injury to the plates), 


RACTICAL ILLUSTRATIONS of LAND 


and MARINE ENGINES, showing in Detail the Modern 
Improvements in High aud Low Pressure, Surface Condensation, 
Superheating, together with Land and Marine Boilers. 
By N. P. BURGH, Engineer. 


London: E, and F, N. Spon, 16, Bucklersbury. 


Royal 32mo, roan, 4s. 6d., post free, 


ULES for DESIGNING, CONSTRUCTING, 
and ERECTING LAND and MARINE ENGINES and 


BOILERS. 
By N. P. BURGH, Engineer. 
London: E. and F., N. Spon, 16, Bucklersbury. 


Eighth Edition, in royal 32mo, roan, price 4s. 6d. pot free, 


POCKET BOOK of USEFUL FORMULA, 


and MEMORANDA, for Civil and Mechanical Engineers, By 
GUILDFORD L, MOLESWORTH, Memb. Inst. C.E. 


London: E. and F. N. Spon, 16, Bucklersbury 


Just published, on a Sheet, price Is., 


ELANY and OKE’S WAGE TABLES for 
ENGINEERS, SHIP-BUILDERS, CON' TRACTORS, BUILDERS, 

&c., from a quarter of an hour, in regular progression, to nine hours: 
and three-quarters, and from one day to ten days, at ls, to 8s. per 


day. 
London : E. and F. N. Spon, 16, Bucklersbury. 
Just published, royal 8yo., price 7s, 6d. 
HE SEWING MACHINE: Its History, 


Construction, and Application. Translated from the German. 
of Dr. HERZBERG, by UPFIELD GREEN. Illustrated by Seven. 
large folding Plates. 

London: E. and F. N. Spon, 16, Bucklersbury. 


600 pages, crown vo.,,price 10s. 6d., 


ERPETUAL MOTION. Its History during 


Three Centuries; with ample Descriptions and Illustrations, 


By HENRY DIRCKS, Civil Engineer. 


London: E. and F. N. Spon, 16, Bucklerabury. 


Royal 8vo., cloth, Ilustrated with 41 Plates, price 16s., 


PRACTICAL TREATISE on the SCIENCE 


of LAND and ENGINEERING SURVEYING, LEVELLING, 
ESTIMATING QUANTITIES, &c., with a General Description of the 
several Instruments required for Surveying, Levelling, Plotting, &c. 
By H. S. MERRETT. 
London: E. and F. N. Spon, 16, Bucklersbury, 


Just Published, royal 4to., half-bound, Ilustrated by 84 Plates ot 
Furnaces and Machinery, price £2 2s. 


HE IRON MANUFACTURE of GREAT 


BRITAIN, Theoretically and Practically Considered ; including 
Descriptive Details of the Ores, Fuels, and Fluxes employed ; the. 
Preliminary Operation of Calcination ; the Blast, Refining, and 
Puddling Furnaces, Engines and Machinery, and the various Pro- 
cesses in Union, &éc. By WILLIAM TRURAN, C.E., formerly En- 
gineer at the Dowlais Iron Works, under the lute Sir John Guest, 
Bart., subsequently at the Herwain and Forests Works, under Mr, 
Crawshay. Third Edition revised from the Manuscript of the late Mr, 
Truran. By J. Arthur Phillips, Author of “A Manual of Metallurgy,” 
** Kecords of Mining,” &., and W. H. Dorman, C.E. 


London : E. and F. N. Spon, 16, Bucklersbury. 


Just Published, post 8vo, cloth, 3s 6d., 


EMOIRS of the DISTINGUISHED MEN OF 


SCIENCE OF GREAT BRITAIN, LIVING A.D. 1807-8. By W. 
WALKER, Jun., with an Introduction by Robert Hunt, F.R.S. 
Second Edition, revised and enlarged. | 

Containing the lives of Watt, Rennie, Telford, Mylne, Jessop, 
Chapman, Murdock, the first to introduce gas into practical use ; 
Rumford, Huddart, Boulton, Brunel, Watson, Bentham, Maudslay, 
Dalton, Cavendish, Sir Humphry Davy, Wollaston, Hatchett, Henry, 
Allen, Howard, Smith, the father of English geology ; Crompton, 
inventor of the Spinning Mule ; Cartwright, Tennant, Ronalds, the 
first to successfully pass an electric telegraph message through a long 
distance; Charles Earl Stanhope, Trevithick, Nasmyth, Miller, of 
Dalswinton, and Symington, the inventors and constructors of the 
first practical Steamboat; Professor Thomson, of Glasgow ; Trough- 
ton, Donkin, Congreve, Herschel, Maskelyne, Baily, Frodsham, 
Leslie, Playfair, Rutherford, Dollond, Brown, the Botanist: Gilbert 
and Banks, the Presidents of the Royal Society at that epoch of: 
time ; Capt. Kater, celebrated for his pendulum experiments ; Dr. 
Thomas Young, and Jenner, the benefactor of mankind ; Jas. Ivory, 
Dr, Priestly and Cort, the father of the iron trade. 


London: E. and FyN. Spon 16, Bucklersbury, 


JOINERS’ HALL 


LIFHOGRAPHER, 


PLANS, DESIGNS, 


Just ae 32mo., cloth, 6d. 


Roan LOCOMOTIVES, an Epitome of the 
New Road Locomotive Acts for the use of Owners and Drivers, 
with an introductory preface, by Thomas, Aveling, London. 

E. and F. N: Spon, 16, Bucklersbury. 


In case, folded for the pocket, or on.roller, price 5s. 


DE: REEHORST’S ENGINEER'S, Manufac- 
turer’s, aud Miner’s VADE-MECUM ; giving in ‘ave languages, 
300 technical, terms in common use among . Engineers, Manufac- 


“turers, Miners, &c. London: F. Pitman, 20, Paternoster-row, E.C. 


CREW CUTTEHR’S GUIDE, 
Price 1s..6d., or stamps. 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
‘threads and “pitches. i 
Tables for Tap making for Engineers, 4 to 6 inches, Qas Taps.jin. to 
inches, Mr. Whitworth’s thread and maka. i 
A lithograph showing.a new radius gear invented by the author 
of this work. 
-May be had at James Martin, 19, Wilson -street, New Cross-road, 
‘Deptford, Kent. 


“THE ARTIZAN.” 
ATENT OFFICE & DESIGNS REGISTRY, 
(Office of * The Artizan ” for Scotland). 
W. R. M. THOMPSON & Co., 20, Buchanan-street, Glasgow, 
Consulting Engineers and Patent Agents, 
in connection with 
WILLIAM SMITH, Esq., C.E., Director of the Artizan Patent Office, 
London, Proprietor and Editor of the “ Artizan,” a Monthly Record 
of Engineering and the Industrial Arts, TRANSACT ALL BUSINESS RE- 

LATING TO BkKITISA AND FOREIGN PATENTS FORYINVENTIONS, AND THE 
ReorsT RATION OF DESIGNS, AND EXECUTE PLANS AND SPECIFICATIONS OF 
ALL KINDS OF MACHINERY. IN THE MOST CORRECT MANNER, AT THU LOWEST 
POSSIBLE CHARGES. Provisional Protection, £8 8s. Ordinary Charges 
‘for Complete Patent, £42. 

All general information in reference to Patents given free on 
‘personal application, or by letter, when an addressed stamped en- 
-velope is enclosed. 

The “Artizan” supplied, and-all business for it in Scotland may 
de transacted at the above Office, 20, Buchanan-street, Glasgow. 


T. E. TAYLOR, 
MODELLER Or NEW INVENTIONS 
LATHE, TOOL MAKER, 

AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawin g. 


" WwW. & A. GLOW ER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, l 
191, OLD KENT ROAD. 
SCREW.-CUITING, TURNING, AND- PLANING. 


. To-Inventors and Patent Agents. 
Me DELS and PLANS of every description 


carefully prepared. 
EWING, MACHINES, 
swarranted make, 30s:to 50s. "each, i 
‘Machines Repaired. : 
H. GRABOWSKI, 60, St. John’s-street, West Smithfield. 


FOR THE 


PROTROTION 


FROM 
F IRE, 
CAN be seen 
fzaction on any 'Mon- 


Friday, at 12 or 8 
‘o'clock, at 

133, Upper 
Thames-street,. 


W., SPRECBLEY, 
ENGINEER, MACHINIST, 
AND LATHE MAKER, 

N eee RAILWAY. ARCH, VAUXHALL-WALK, S. 


S AMES WE WHS 
(Late Lewis &:Son), 
ENGINEER, MACHINIST, LATHE'’& TOOL 
MAKER, and Modeller of New Inventions. 


4), GREAT QUEEN-STREET, LINCOLN'S INN-FIELDS. 


--hate-—of -5, -Wych-street, Strand.) 


“Machinery made to Drawings: or ‘Patterns,-and -Worked 
T Bristol, 


out to Scale, 


SPECIFICATIONS, AND EVERY DESCRIPTION 


THE ENGLISH MECHANIC, _ 


il 


UPFIELD GREEN, 


BUILDINGS, 79, UPPER THAMES STREET, E.C, 


PRINTER, ARTIST, AND DESIGNER, 


OF ENGINEERING DRAWINGS EXECUTED “WITH 
RAPIDITY AND ECONOMY. 


s EXCELSIOR, d EXCELSIOR n 
ily Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS. 


iG easy to operate, simple .to learn, quiet in action, and not liable-to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, it cut. at every 
inch, will not rip. Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY —GIPPING WORKS, IPSWICH. 


PRICE LISTS FREE. 


TORGE CUTLER, Junr, MANUFACTURING ENGINEER, LON DON GAS- 


: HOLDER AND BOILER WORKS, 8, WHARF, WENLOCK ROAD, CITY ROAD, N., LONDON. 
Contractor for Tanks, Gasholders, Roofs, Purifiers, and all descriptions of Gas Apparatus executed on the .most 


reasonable terms, Steam and Range Boilers of the best material avd: workmanship on the shortest notice. 


MAKER AND PATENTEE OF THE GAS HEATED STEAM BOILER 
Slide and Byepass Valves for Gas or Water W orks, Bolts, Rivets, Retort. Screws and Doors. kept. in;Stock. -Ga 


Works supplied and erected complete with main and service laying. 


TTE RAMSBOTTOMS 
Oe PATENT DISPLACEMENT LUBRICATOR 
Lid a ` FOR LUBRICATING THE PISTONS, CYLINDERS, 
Hl aE AND VALVE FACES OF STEAM ENGINES. ° 
eH coy te 
a HIS Lubricator is very simple, efficacious, requires little attention, 
a 7 las no mechanism to be deranged, effects a great saving ef the 
j / ie \\ Lubricant, and a reduction of friction, and. consequently of-the working 
4 | faces exposed to the steam. It is applicable to every form of Steam 
peas \ Engines, Marine, Stationary, Locomotive, and Agricultural, Steam 
4 NS Hammers, and other ‘Machines actuated directly by Steam. Prices, 


268. 6d., 35s. 6d.,.45s..6d. Particulars to be had of the Manufacturer, 
eae J. CASARTELLI, 43, Market-street, Manchester. 


MT) 
‘Clubs of ‘Workmen. supplied at .reduced prices. 


HEELS FOR SCREW-CUTTING LATHES. 


i disposing” of or working. inventions. 
| agencies in every Continental . State and in America. 


in | 


/ day, Wednesday, or 


No Fitter or Turner should bewithout a Straight-edge. 


The most reliable tool of this kind, graduated to:the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


L AND MACHINE 


135, STEELHOUSE LANE, BIRMINGHAM. 


CHANGE W: 
OTICE TO INVENTORS.—Office for 


-Patents, 4, ‘Trafalgar-square,. Charing-cross. Printed 


inatractions (gratis) as to the Cost of PATENTS, for Great 


Advice and .assistance in 
Branch . offices and 


Britain or foreign countries. 


‘Established .80 years. „Full information as to expired or 
existing Patents at-home ‘or abroad. Apply personally or 
by letter fo Messrs. PRINCE and Co, -Patent:Office, 4, 
‘TRAPALGAR-SQUARE, CHARING- CROSS, Wy O; 


O INVENT ORS.—GE NER AL 
i PATENT OFFICES.—L. de: FONTAINEMOREAUD, 
.4, South-street, Finsbury, London ; 10, Rue de. la, Fidelité, 
Paris ; 32, Rue des Minimes, Brussels. ‘Provisional pro- 
tection, £1; to complete patent, £30; French’ patent, 
£6 10s.; Belgium, £210s. Circular gratis on åpp'ication.. 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed. and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application.—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished. 21 years. 


NVENTORS PROTECTION AND 
PATENT SECURING OFFICE, 


SOUL awp CO. 
-8, Leadenhall-street. 


British ai foreign patents. and designs, Circulars of 


application. 


ATENTS FOR INVENTIONS. Full 


5 instructions may be obtained by applying to Mr. W. 
T. RAW.LE, Office of British and:Foreign Patents, 8, Small 


No equal tool is sold under FOUR TIMES THE PRICE 


Clocks, 


Histumates Forwarded for 
All Kinds of Turret 
‘S400179 
goxmy, Jo Spuri IV 
JO} popasmio, sözen 


GOLD FROM ` 
‘5 GUINEAS, 


SILVER FROM 
$ GUINEAS, 


W. JONES 


DIE SIN KER, 
EMBOSSER AND ENVELOPE ‘MAKER, 
MACHINIST, 

PRESS AND BRASS LABEL MANUFACTURER, 
246, HIGH HOLBORN. 


JOLLOWAY’S OINTMENT AND PILLS.— 
: BILIOUSNESS—DYSPEPSIA—There is no organ in :the 
human body 80 liable to derangement asthe liver. Food, fatigue, 
climate, anxiety all disorder its action and render its secr etion—the 
bile, more or less depraved, superabundant or scanty. The first symp- 
toms. should receive attention. ‘A pain in ‘the side or top of the 
shoulder, a harsh cough and difficulty of breathing, are signs of. liver 
disease: which. are removed :without delay. by friction with Holloway’s 
inestimable Ointment. The Pills should .be. taken early. For all 
diseases of this vital organ the action of these conjoined remedies is a 
specific by checking the over supply óf bile, regulating | its secretion 
and ‘giving nervous tone, 


x 


12 


PATENT HOLLOW STEAM PACKING. 


MHE great and peculiar advantages of- this. 


packing consist in its remaining perfectly elastic, and.is so con- 
structed and applied that the pressure of the steam itself makes the 


joint by entering-the packing from the cylinder ; thus:the many | VEER 


objections to packing previously existing are effectually removed. 
Vulcanised India-rubber’ Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for.Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any.description. f India-rubber articles 
made to order. 
Price ligt or circular, with full description of packing, to be had of 
the only. Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


UBRICATING OILS.—By a newly dis- 


covered process (without acids) all gummy and sticky matter 
is perfectly removed.: This oil, being a pure fatty substance, with a 
dense consistency, accelerates the motion of machinery, is more 
durable and economical than any in use. Cash prices—spindle and 
sewing machine oil from 4s: 9d. to 5s. 3d.; dense oil for heavy 
machinery, from 5s. to 5s. 9d.— Oil Wharf, Stainsby-road, Limehouse, 
London, E. Pa o 


OHN SHEPPARD, of 10, Marsden-square, 
Manchester, ,has specially, adapted himself for the: supply of 
ENGINE-CLEANING ' WASTE, at the following prices: /White at 
£32 per ton; grey, £25..per.ton ; coloured, £21 per ton. Wadding 
Material, for wadding: manufacturers, at equally low prices, in 
bleached, crimson, grey, and black. Liberal terms to shippers, 


10 ENGINEERS (Civil and Mechanical), 


Patent Agents, Inventors, Architects, Builders, ` Tron | 


Founders, &e. | vt i ; 
Patterns for Castings, Models fox Locomotive and other Engines, 
Ships, Carriages, Bridges, Perminent Way, and, every description of 
Machinery. made‘to- order, Templates, W orking:and Finished Draw- 


ings, Tracings;. &c., Models, aud’ Plans ‘for ‘Trials—New Inventions 
practically carried. out full sizé‘or'to any scale, Iron, Brass, and Mal- 
leableIron Castings supplied, by MACMORRAN & Co.,140, Salisbury - 
Court, Fleet-streét,~ BG. Agents -for L'enionsa Patent: -Gas 
Engines. e, re oe} wae Kar A 
N.B. Prospectuses and spacepapersfor the City of London Working 


Classes Exhibition, and all information given... 
DRAUGHTSMAN AND ENGRAVER-ON 
"WOOD, LITHOGRAPHER, &e. 
EAST ‘TEMPLE CHAMBERS, WHITE- 

_ ‘ERIARS STREET, LONDON, E.C. 
THe e e tong sect, na 
ing now been in‘use for some years, can. be strongly recommended as 


very effective and-economical. 
. A vacuum. of 26in. can be readily obtained by evaporation alone, 


a °°: andcall thee water: now required for the ordinary condenser is dis- 
, `> fensed -with‘entirély, and pure water is returned to the boiler, thus 


| ayoiding all sediment, &c. 
returned, to the. boilers.at a temperature of 212 deg. ; and, by the 
addition. óf a donkey air-pump, all the advantages of a condensing 
-éngine is obtained... i 77 o 0 i 
nry i Réferencé and: sstimates giyen on, application to the Manufacturer 


In noii-condensing engines the water is 


- and:Patentee, A SMA PERKINS, 6, Seatdrd-street, Regent’s-square, 
Tae $ gar % y pena aay uo% 3 


-< London, WiC 


VP SNMEN TORS “ASSISTED 
Le Securing,” Carryibg Out, and Disposing of 


their Epventions—Apply “to Messrs. B- BROWNE and? CO., 
British “andshoreign Patent’ Office, 49, King William-street, London-. 


bridge. © cne STE l ; i ; i 
A Pamphlet gratis, on-Cost of Patents, may be,had on application 


PRIZE MEDALS, 
INTERNATIONAL Exurerrion, Cu4ss I. anp I. 


ATENT PLUMBAGO CRUCIBLES.— 
~The Crucibles. manufactured by the PATENT 
PLUMBAGO CRUCIBLE COMPANY are the ONLY. 
kind for which a MEDAL has been AWARDED, and are now 
used exclusively by the English, Australian, and Indian 
Mints: the French, Russian, and other Continéntal 
` Mints; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, &ec, &e. ; 
ai and have been adopted by most of 

| a | the large Engineers, Brass Foun- 
' ONLY: |q | ders, and Refiners in this country 

: PRIZE MEDAL and abroad. The great supe- 


riority of these Melting Pots con- 


l i862 © { sists in Their Capa DIIY, of atta 
PATENT ; ef on an average Forty Pourings o 

) Dinka PLUMBAG? me Ko ma ue and i 
\ CRUCIBLE © still greater number o 088 o 
se f, an ordinary character, some of 
BATEIA SORES- thom having actually reached the 


` extraordinary number of 96. melt- 


ings. | 
— -` They are unaffected by change. 
_f temperature, never crack, and become heated much 
more-rapidly than any other-crucibles.: In consequence 
of their great durability the saying of. waste is also 
very considerable. a Aa, a 
The Company have recently introduced Crucibles 
especially adapted for the following purposes, Viz. :— 
MALLEABLE IRON Mzvrine, the average working of which 
has proved to be about SEVEN DAYS; TEEL MELTING, 
which are found to SAVE NEARLY A TON AND A HALF OF 
FURL TO EVERY TON OF Srexu Fusep; and for Zino MELT- 
wa, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with 


iron, : 

The Patent. Plumbago Crucible Company likewise 
manufacture and import Clay Crucibles, Muffles, Port- 
able Furnaces, &c:, Stove Backs, all descriptions of Fire 
Standing goods, and every requisite for the Assayer and 
Dentist. For Lists, Testimonials, &c., apply to _ 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 

; BATTERSEA Works, LONDON, S.W 


‘[Seprembrr 29, 1865. 


LLEWELLINS & JAMES, 
©, BRASSFOUNDERS,  —_ 
COPPERSMITHS, AND ENGINEERS, 
Pie ring al 


THE ENGLISH MECHANIC. 


i Sole Makers of Clements’ oe 
| | ECONOMIC LUBRICATOR, 
a f FOR MARINE, LOCO’, AND FIXED STEAM-ENGINES. eal 


EF il (As supplied to the Admiralty, - and ‘many Engineering and: 
alii Steamship Companies.) | | 


This Lubricator offers a perfect method of lubricating’ all the 
internal parts of the steam-engine, by the vaporisation:of the 
lubricant, saving, at Jeast, half -òf the oil or tallow generally used, 
and lessening the ‘wear and’ tear” consequent upon imperfect 
lubrication. ai tae ee. 


_ PRICES, COMPLETE, WITH GUN-METAL FITTINGS?" ppe 


2 Pints, 62s, 6d.; 3 Pints, 67s. 6d,; 4 Pints, 75s. 


BRIGHT GUN-METAL BODIES, EXTRA. 


F ai, As they are fixed on the steam-pipe, the diameter of this should 
A J be given; and it should also be stated whether horizontal or 
= vertical, See dn aa t 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
Mr. H. H. MURDOCH having succeeded to the business of his late Father, which has b tablish. | 

Thirty Years, offers his professional services to inventors. A circular, containing “fall aO o agit 

various modes of securing prote :tioa for iaveations at home and abroad, may be had, Gratis, by applying (personally 


or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS. 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia? 
7 R pee Fii Patent ae ee A , l 
ransacts every description of business connected with Letters Pateat for Inventions. Provision aene ree 
8 guineas. A “Guide to Inventors” free by post. ° Vest rovistonal Protection 8 to 


“MANUFACTURER OF IMPROVED: 
Fe er cs a > OPEN AND CLOSE FIRE 


| a z R A. N G E S. 


i} 
i | 
| Il iiey 


E, ENGINEER, 
| eee 
po HOT-WATER BATH 


APPARATUS. ERECTOR, 
i 7 1, Water-street, 
NEW BRIDGE-STREET, 


BLACKFRIARS, E.C. 
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Estimates sent, post-free, on applica~ 
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M: on 
SAMUEL BROTHERS, 
Suits for all Occasions 
36s. to 114s. 


Boys’ Suits 
16s. to 35s. 


50, LUDGATE HILL. 


s g i 

ov by TA i 
B 7o. The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 
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Our attention having been directed to Mul- 
holland’s improvements in the construction of deep- 
sea telegraph cables, and method of laying same, 


IMPROVEMENTS IN TELEGRAPH CABLES. 


! 
| 


cable to construct a cable which it is claimed is 


i superior, both mechanically and electrically, to that 
: recently lost, and admitting the cost of laying to be 


and knowing the vast amount of interest attaching . 
to the subject, we this week take the opportunity of | 


calling attention to the matter. 
To briefly, yet distinctly, point out the main 
characteristics of Mr. Mulholland’s invention, it is 


necessary to refer tothe engraving, in which Fig. 1 | 


is a full size transverse section of a 5-core cable: 
A, representing one of the insulated conductors; B, 
the fibrous or green hide, serving or braiding over 
same; and C, the wire sheathing or external pro- 
tectiveenvelope. This diagram explains the arrange- 
ment of the several parts and method of construction, 


the patentee’s object being to combine any number : 


of conductors in a flat rope, the selection of form | 


being governed by the admitted superiority of that 
shape for mining purposes, both as regards the addi- 
tional strength gained and great saving of expense 
in manufacture, combined with durability, superior 
lightness, and capability of withstanding strains. 
Hence, it appears that by preferentially adopting 
the form of a flat instead of round rope, jf fa practi- 


the same (although such would not be the cuse, as 
no brake machinery is repuired, and the method of 


| paying out or hauling in essentially different to 
| those hitherto practised in submerging cables in deep 


water without injury to the insulation), claim that sixty 
instead of twelve words can be signalled per minute, 
must unquestionably interest intending shareholders, 
in any scheme of transatlantic telegraphic communi- 
cation. Fig. 2 shows a single conductor in section 
crlarged five times. A is a chemically pure copper 
wire, varying trom 12 to 16 B.W.G. (according to 
circumstances), the surface being carefully de- 
oxidised before coating with an insulating com- 
pound; B, pure india-rubber tape, immersed in 
phosphorised composition, wound tightly round the 
wire and paseed through shaping rollers to ensure 
uniformity of size and homogenity of the several 
parts (this process of manufacture causing the layers 
of caoutchoue to adhere to the already insulated 
conductor) ; C, two or more coatings of composition 
Jaid on at intervals to ensure perfect insulation; D, 


special compound of non-conducting material unit 


‘ing the several cores; E, protective braiding o 
hemp or green hide, saturated with the composition, 


and shaped in rollers prior to receiving the wire 
sheathing. The cable, on completion, and previous to 
being stowed for service, is passed slowly through 


. troughs of the composition to prevent oxidation of 


the wires, and (as the compound acts in a few 
minutes) it receives a final coating immediately 
prior to immersion. Fig. 3 is a longitudinal sec- 
tion of the after part of a vessel assumed to be 
specially fitted for telegraphic purposes; A, centre 
of gravity; B, a water-tight sheath or tube over an 
opening cut through the bottom of theship, as near 
the kelson as possible; C, C, ©, the cable; D, a 
drum or whimsey on the upper deck, being the point 
of contact. upon which the cable impinges on its road 
to the delivery tube; E, E, guide rollers, fitted with 
lever nippers (not shown) to retard the delivery of 
cable if necessary while paying out; F, engine 
room; G, coal bunkers; H, boiler room; J, upper 
deck; and K, line of keel when vessel is pitching 
by the head. Fig. 4, represents the midship sec- 
tion of a ship rolling to port or starboard in a heavy 
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seaway, showing the centre of gravity at A and the 
cable B, B, paying itself out under any circum- 
stances in still water, while the vessel is running at 
full speed under sail or steam, or both combined. 

It is admittedly sometimes a more fatal mistake 
to underrate than to over estimate the merits of any 
particular invention, and finding as noticed by us in 
‘No. 10, Vol I., that a patent has recently been taken 
out in Paris, (and the discovery highly eulogised 
by the continental press) for the application of phos- 
phorus as a preservative ‘‘ from the attacks of those 
agents that ordinarily effect the destruction of iron,” 
we must in this particular instance admit our 
countryman’s claim to priority of invention, his 
patent being dated September 1863. It appears that 
in the South Atlantic and Pacific Oceans vast sub- 
marine forests of the “Fucus maximus” are met 
with growing from insignificantly sized rootlets at 
depths of 70 and even 100 fathoms with straight 
smooth stems 1 to 14in. in diameter until they reach 
the surface, and these are invariably so strong and 
pliant that they resist with impunity the action of 
the mightiest breakers in the world. Observation 
revealing the fact that neither Remora Crustacea or 
animalcula of any kind penetrate or even adhere to 


the polished exteriors of these singular vegetable. 


ropes, and swhsequentanalysis proving incontestibly | 
the ashes of the fucus in question to be‘whusually 
rich ‘ta phosphoric acid: The patentee claims to’ 


have ‘discovered a chemical agent not subject- to 
decomposition by organic or inorganic matter, there- 
fore a titte preservative from the action of sea water. 
Hence the ‘origin of. the compounds, the application 
of which the inventor advocates as protectives to 
metal and timber from marine or atmospheric action, 
and consequently ‘from the amount of constituent 
phosphorus they contain to be. peculiarly adaptable 
for submarine telegraphic purposes generally when 
combined with carefully selected materials to insure 
homogeénity ‘and ‘durability, objects of paramount 
importaiice‘and consideration evidenced by the ‘care 


tion. > 


bestowed ‘upon the drawing of the patent specifica- . 


AMERICAN PATENTS. 

COMBINED F'RIGTION WHEEL AND OIL CHAMBER.— 
This invention is more especially intended for rail- 
road car brakes, but is also applicable to other ma- 
chinery to which power is transmitted through the 
medium of a friction wheel. It consists in combining 
with a friction wheel an oil chatober arranged in 
such a manner that the former will always be kept 
in a perfect state of lubrication, ‘the importance of 
which, in connection with a friction wheel for trans- 
mitting power, may be easily imagined. A. I. Am- 
bler, of Chicago, Ill., is the inventor. 

STEAM TRAP.—The object of this invention has 


been to ‘make ia steam-trap for the discharge of the. 


water of condensation from steat pipes -aird vessels, | 


t 


automatic undér all ‘circtiinstances ‘aud of ‘the utmost | 
simplicity in its construction. The water'is-received : 


in a metallic casing through the Pottom ‘ef which is |. 


passed a pipe closed ‘at its top-and perforated with a ` 


series of holes ata staall distance ‘above the bottom. 


of the casing. An open vessel, in shape ‘like ‘an ‘or- : 
dinary pail, but having a collar fitting around ‘and - 


extending a short distance above an opening through 


the centre of its bottom, fits over the pipe, and its 


collar acts as a moveable seat, to the perforation in 
the pipe. This collar or valve seat covers the valves 
when the float is at rest, and uucovers them when it 
is in motion, so as to discharge the water. Peter 
Hogg, of New York City, is the inventor. 
Om Esector.—This invention consists in closing 
the bottom of a well tube in which an oil ejector is 
used, ‘and placing a valve therein below the em- 
bouchure of the ejector. The effect of this construc- 


tion is to prevent the pressure of the currents of 


fluid or liquid delivered into the tube from the ejector 
from acting upon the gaseous or liquid contents of 
the well, and so to relieve the packing and also the 
gases and liquids in the surrounding rock from such 
pressure. By means of this invention the whole 
energy of the currents which pass through the ejector 
is used directly to lift the columns of gases and 
liquids in the well tube, and none of it is allowed to 
react against the packing or against the incoming oil 
and gases, F. S. Pease, of Buffalo, N. Y., is the 
inventor. 


Baron Sxequirr has discovered that if a glass 
cylinder is plunged vertically into a vessel of water 
in such a way that a part of. it willbe in and a part 
above the water, and a ball of lead is allowed to fall 

‘within it, along its axis, the glass will be cut 
horizontally on a level with the surface of the water, 
the part below being broken ia pieces longitudinally. 
The effect is due to the incompressibility of the 
water. . 


THE ENGLISH MECHANIC. 


ANSWERS TO CORRESPONDENTS. 


B. C. E. (Dowlais)—Send for Spon’s catalogue, and you 
can select therefrom to'suit your pocket, 

GREGORIcUS.—Yes, you can get all in, easily—but, be care- 
ful. (2.) Not wanted in Provisional, but mechanical 

drawings required with Complete : must, in your case, 
We wish you every success. l 

G. F. W. (Liverpoo)).—Notice partially withdrawn. 

R. 8.—We will try what we can to oblige you. 

INDicATOR.—Spon publishes a book at 4s., by Main and 
Brown, on the ‘Indicator and Dynamometer, with their 
Practical Application to the Steam Engine,” Also, one by 
C. T. Porter, price 2s. 

T. HotRoyp.—There is no special work that we know of, 
but we have inserted your query elsewhere. (2). “Heat,” 
by Colburn, 2s., Spon; Scott Russell, on the “Nature, Pro- 
perties, and Application of Steam,” 2s., Spon, Also, a 
work in two vols, by C. W. Williams, om ‘‘ Steam and its 
Production,” which Spon could furnish you with, doubt- 
less. ` 

A. W. Forges (Edinburgh).—Received. Best thanks; the 
subject is pretty well known, and we believe there are 
several patents out for it. 

P. P.—Received, Would advise you not to waste your 
time. Wait till the circle is squared. 

SHEFFIELD.—Your complaint of not having received the 

“Guide”? has been forwarded to the address of the 
writer, 

S. J. B—We think the invention a very good one—especi 
ally the grip and leverage. Try the one or two makers 
of cables—whose address in London Directory ; if that: 
will not do, try and get an opinion from one or two men 


Pat 


*,* We have to ask our correspondents to so sign their com- 
munications. that they may be able to recognise the 
answer. ‘' A Subscriber” is nosignature—we have t}ém 
by the thousand ; the same with ‘‘ Well-Wisher,” &c, If 


F., they don’t like to see theirown names paraded, use those 
‘| `+ of an ancient or any other man. ; 
| Several letters remain over till next week for answer. 


LETTERS applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts. as the Editor cannot under- 
take to return such.as may be rejected, 


THE WILSON FURNACE. 


The object of this furnace is a saving of fuel and 
the consumption of smoke; and itis attained by-~ 


contrary to the usual ipractice—burning the fuel | | 


downwards or inwards, instead of from the lower: 


surface upwards. -For this purpose furmace-bars ‘are | 
dispensed with; and, instead of tthe aewal feed ‘door, || 


there isah apettureat the top of the furnace, through ; 
‘which alowe both the fuel iand ‘air are supplied, and : 


which dan be easily opened ‘or ‘closed, as may be 


found requisite. The'coal, which is in small pieces, , 


falls'‘from'the opening along a‘curved inclined plane, | 
descending ‘according as the lower portion is Con- ` 
sumed. The ‘volatile products given off by the 
heated coal are carried down, along with the oxygen |- 
required for their combustion, by the draft, through ` 
-that portion of the fuel-which is ina state of intense 
‘ignition, and consumed; thus greatly augmenting 


the heat and economising the fuel. As the furnace 


is self-feeding, itis only necessary to-keep the hopper | 


-at the top supplied. The invention seems applicable, | 
at a small cost, to existing furnaces, &c. 


Tin Prare Potsonovus.—It is usually believed 
that the tin with which the sheet iron used in sauce- 
pans and other domestic utensils are covered is 
harmless; and that what is employed as a coating 
for copper vessels is not only an absolute protection 


against the dangerous properties of the copper, but 


is itself a perfectly harmless addition. Such was the 
case formerly, but to suppose it so at present would 
be a dangerous mistake. In this time of violent 
competition among manufacturers, and unbounded 
desire of gain, no mode of adulteration, however 
mischievous to the consumer, is considered culpable, 
provided it increases the profit of the seller. Lead, 
as is well known, is capable of giving rise to the 
most deleterious compounds; and, unfortunately, 
cases of lead poisoning have frequently occurred of 
late from the use of tinned tea-kettles and sauce- 
pans. This arises from the tin used in coating the 
sheet iron having been largely mixed with lead, a far 
cheaper metal—an adulteretion of tin which is ex- 
tremely common. The fact will, when generally 
known, lead to the more general use of enamelled 
articles; especially when substances containing con- 
stituents likely to act on metals are to be heated in 
them, l 


-ciliation.” 
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NOTICE TO ADVERTISERS. 

ADVERTISERS in this journal are respectfully informed 
thatthe Collector from the office, 162, Fleet-street, will call 
upon them for a settlement. of the amounts-due fer the in- _ 
Sertion of advertisements. The Collector-will in.every in- 
stance hand in a printed receipt for thessum paid. to him. 
Advertisers are particularly cautioned against paying 
money without receiving the printed receipt. 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the 
FIRST VOLUME 


of > 
THE ENGLISH MECHANIC, 
A Record of Mechanical Invention, Scientific, and 
Industrial Progress, ` 


UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 


Handsomely bound, only 4s, 6d,; post free, 5s. 


GEORGE MADDICK, 162, FLEET-STREET, LONDON, 
and all Booksellers. 


THE ENGLISH MECHANIC. 


Every Tuesday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 
*,* Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 

It is solicited that all back Numbers be ordered at 
once, 

All the- early Numbers have been reprinted. It 
is therefore necessary that sets be made up at onee, 
as there will be no further reprints owing to the 
great expense they entail. 

162, FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND CORRES- 
PONDENTS. 
*,* In future all Advertisements and Communica- 
tions for the Editor to be sent to 


162, FLEET-STREET. 


OUR MONTHLY PARTS. 


Part 6 of THe ENeLisH Mecuanic, in coloured 
wrapper, is now ready. | | 
_ Price 6d. only! Post free, 7d. 
All back Nos. have been reprinted, and can be had 
direct from ‘our Office, or through any bookseller. 


| O ADVERTISERS. 
~ As the Enaria Muorantc addresses itself to the largest 


and inmost intelligent portion of the community, and is 
“the only Paper of the-kind established, it offers unusual 
‘advantages as an advertising medium. 


SCALE YOR ADVERTISEMENTS: 


five Lines t.s _ ree eee tes wee 
Every additional Line (Nine Words) ... 


Whole Page ... me “a 
Half Page ... sis sei 
One column ».s. 

Post-Office Orders to 
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be made payable to 'QEORGE MAD- 


DICK, Fleet Street Branch. 


All Advertisements: should be sent to us not later 
than Friday. 
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TRADES UNIONS AT THE SOCIAL 
SCIENCE CONGRESS. 


A might have been expected, the subject of trades 
unions and strikes occupied no inconsider- 
able share of attention in Sheffield during the recent 
Congress, and it was led off in the Department of 
Economy and Trade by Mr. Wilson, a pen-grinder, 
with a paper entitled, ‘‘On Tradesmen’s Strikes 
and Lock-outs, and Courts of Arbitration and Con- 
He commenced by pointing out that 
close combinations maintained a high rate of wages, 
and because this was done ona limited scale the 
unionists believed that it could be accomplished 
universally ; but the unionists only succeeded by 
restricting their number; and this view was taken 
by Mr. Stuart Mill. He argued that the system of 
restricting employers from taking more than a cer- 
tain number of apprentices prevented a father from 
putting his son to a trade better than his own. 
Some trades were better suited for successful com- 
binations than ‘others, and high wages were ob- 
tained; butif the men were not allowed to compete 
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in the best paid trades they were driven to the 
worst, in which trades consequently wages re- 
mained at starvation point. After quoting exten- 
sively from Mr. Stuart Mill, Mr. Wilson went on 


to point out that labour was an operation, a power |. 


directed by a design, and perfected by moral culture 
and intellectual study. No one wanted to purchase 
the labeur, but its product; and after selling the 
“product” a man retained his labour. He then re- 
viewed recent strikes and their causes, and said that 
in all those cases the men were met by lockouts, 
and the capitalists were successful and the men 
suffered. To obviate thisstate of chronic antagonism 
between different trades, he believed courts of arbi- 
tration were impracticable. He believed trades. 
unions and strikes would work theirown cure. He 
did not remember two strikes in any one trade, as, 
by suffering, men learned wisdom. The men were 
in favour of arbitration courts; but surely if a 
man could sell a pig, or the produce of his garden, 
or had the choice of a wife, he could sell his labour 
without the interference of third parties. The right 
of buyers and sellers was to be free, and what could 
compulsory arbitration do unless they could compel 
men to employ their capital in a particular way? 
No court could be as successful as a settlement be- 
tween the masters and men themselves. <A strike 


and lock-out placed both parties in a false position, 


as neither paity could act without consulting the 


executive committees, which frequently prevented. 


a settlement between the master and men; and the 
doctrine of non-intervention proved the true one. 
Men had a perfect right to combine, but not to 
coerce those who did not join the combination. 
Mr. Wilson made one or two good ‘‘ points,” but 
did not seem to carry his audience well with him. 
Mr. Frederick Hill said that whatever faults might 
have been. committed by the working classes they 
were not alone in the matter, for all concerned in the 
legislation of the country must take upon themselves 
no inconsiderable share of the fault which had led to 
such disastrous consequences as those which had 
taken place. =- 
Mr. Dronfield, an operative, expressed his belief 
that, as it was very easy to throw dirt, so abuse had 
been heaped pell-mell on Unions, and their members. 
He called attention to the state of the Jaw which 
made it an offence punishable by imprisonment for a 


man to break his contract, whereas, if the employer. 


broke his, lie was only liable toacivil action. Trades 
unions, he said, did not devote all their energies to 
stirring up disturbances and keeping up strikes, and 
instanced the many benefits accruing to their mem- 
bers in libraries, unemployed money, and funds to 
meet sickness and death. | 
that a member.of a trades union had to seek paro- 
. chial relief. Professor Fawcett, M.P., thought 
working men had a most undisputed right to combine, 
if they could support that combination without prac- 
tising coercion. In consequence of the existing 
economic relations between the labourer -and the 
employer not being satisfactory, these combinations 
were necessary, presuming there was no coercion, in 
order to give the labourer the greatest possible price 
_ which he could obtain for his labour. By joining 
and combining, artisans were more likely to get a 
satisfactory bargain than they world if they 
did not combine. But let not labourers make any 
mistake about what they could obtain by these com- 
- binations. Unjust demands had been made upon 
the masters in some cases, but whatever injury was 
thereby iuflicted upon the masters the injury falling 
on the working men was greater. Therefore the 
justice of the cause should be well ascertained before 
combinations were organised. 

Amongst other gentlemen who took part in the 
discussion were Mr. David Chadwick, Mr. Edwin 
Chadwick, Mr. Channing, and others. Mr. Thomas 
Hughes, M.P., was to have taken part in the. dis- 
cussion in this department, but he was unable from 
some cause to be present. . . 

At the working men’s gathering on Thursday 
evening three of the speeches were of special interest, 
from the fact that the speakers were all young mem- 
bers of the Parliament just. elected, owing their 
election in some measure to the favour of working 
men. Their remarks. therefore, might fairly be re- 
garded as indicating by anticipation the course 
which, on particular questions, they were likely to 
adopt in the House of Commons. Mr. Chambers 
spoke with the earnestness and fluency which secure 
for bis remarks a favourable hearing from public as- 
‘semblies, and, insisting on the advantages of educa- 
tion, he so adapted his arguments and illustrations to 
the audience he was addressing that at every few 
sentences he was interrupted by their acclamations. 
Mr. Hughes marked out for himsc fa different line, 
_ ynnning contrd to the feelings of bis auditory in a 
yery remarkable manner, and to an extent that re- 


It was seldom, he said, 


THE ENGLISH MECHANIC, _ 


TUR Eee AEA E EEATT PROP RET 


quired, even from him, no ordinary amount of daring. 


Speaking in the very central district and stronghold 


of trades unions, he did not shrink from using such 
language as the following :— 


“ The difficulty which had stood in his way was 


that this had been constantly thrown in his teeth— 


‘Oh, have you heard of the last trade outrage in 


Sheffield? Have you heard that a house has been 
blown up with gunpowder, and that another man’s 
wife and child had been attacked because he did not 
——. Did not what? 
the laws of a union of which he was not even a 
member ?’ 
of the working men they must set their faces against 
practices such as this. 


‘Because he did not obey 
If trades unions were to fight the battle 


Let them say, ‘ These out- 
rages are things of the past; in the future you shall 
hear no more of them; we shall fight our battles 
henceforth in an honourable, straightforward, and 
Christian manner.’ He had heard a few things of 
Sheffield. The men of this town lived in the very 
heart, in the midst of the intelligence of England, 
and as working men they received the highest rate 
of wages, and yet he was tuld they were opposed to 
the introduction of machinery, whereby they were 
driving away from the town a large branch of indus- 
try for which they had been celebrated. for hundreds 
of years. (General cries of ‘No, no,’ and ‘ Order.’) 
Well, he was brought up in an agricultural district, 
and was just old enough to remember. the machine 
breaking which took place in that. part of the 
country. Those acts of folly produced a sad amount 
of destitution and misery ;. but by-and-bye the men 
found out their mistake, and now there were reaping 
machines and thrashing-machines working all 
through the district, and what was the result? That 
wages had risen 50 per cent. since the introduction 
of machinery. He would warn the men of Sheffield, 
if they were opposed to machinery, that there could 
be only one result—that they would drive the indus- 
try of the town into towns where the men were not 
so short-sighted. 

“He heard that there were rests used, the use of 
which was enforced by the trade, but the effect of 
which was to double up the man’s arm and make it 
useless after a few years, while they had a rest which 
produced no such results, and which, if used, would 
enable a man to work ten, fifteen, or twenty years 
longer. If that were not true, let them contradict 
it. To his mind it was necessary that he should in 
this great centre of trades unions, where they had 
it nearly all their own way, tellthem the plain truth ; 


and in so doing he repeated, with regard to ma-. 


chinery, that if what he had heard were true, they 
had adopted a course by which they would gradually 
lose the confidence of the best§part of their fellow- 
countrymen, and by which they would not hold their 
own in the great industrial race of the country, un- 
less the men confined trades unions to laying down 


laws for their own members, and did not meddle with- 


those outside.” l 

The delivery of these sentences coming, above all, 
from the quarter from which they proceeded, ex- 
ercised an effect upon the body of the assembly very 
much as if a live shell had dropped into their midst. 

The‘ speech immediately following that of Mr. 
Hughes was in very different. tone and temper. 
This was delivered by Professor Fawcett, who ap- 
parently thinking that the working men required 
some soothing words after what had just been said 
in their presence, entered upon a glowing description 
of what the condition of the workman should be as 
distinguished from what it is. The speech was able, 
fluent, adapted in most respects to the taste and pecu- 
liarly to the prejudices of the class to whom it was 
intended, but it is doing no injustice to Professor 
Fawcett te add that in the opinion of warm friends 


of the Association, even of his own, the power for. 


good of Social Sciencé Congresses would soon be at 
an end if such harangues to the operative classes were 


‘habitually indulged in from these annual platforms, 


Mr. J. CHUBB has just invented a method of 
securing safe doors from the application of the pro- 
fessional burglar’s wedge. The frame, in place of 
being made fiush as hitherto, projects beyond the 
door, so that the door will be recessed ; and further, 
to protect the door and the keyhole or holes through 
the door of a strong room or iron safe, a hardened 
steel bar is applied externally to the door, and from 
side to side thereof, the bar being fitted within a 
groove across the door. This bar is of a curved con- 
vex form externally, and flat on the side where it 
comes next the door. 
of the door a projecting socket is formed, into which 
the bar slides after the door has been shut and 
fastened or locked. In order better to insure that 
no thin steel wedges shall be introduced, the sides 
of the groove across the door in which the bar is 
fitted are under cut. a | 


At each side of the framing 


LETTERS TO THE EDITCH 
[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


~ EXPLOSIONS IN STEAM BOILERS, 

Sir,—A subscriber from the first I have been, and hope 
still to be, delighted with my weekly pennyworth—ius 
ENGLISH MECHANIC. Iam only a stoker, but I can under- 
Stand a great deal of what is set before me in your paper, 
by yourself and your correspondents, whom I have had to 
thank for information once or twice There is one corres- 
pondent who signs himself “F, M,” a new member of the 
“ Correspondence Club,” who, in my opinion—if that is. 
worth anything—had better leave off writing on boilers. 
until he knows something about them. His writing is “ one. 
of the things no fellow (in my line) understand ;’ and IF 
don’t think he’s too sure about it h mself, 7. 

I always notice that the less a man knows about a thing, 
in which he would jike to dabble, the more he goes tsup- 
posing” and ‘‘ guessing,” and making what he is pleased 
to call “theory” do duty for “ practice.” I don’t say “E. AL.” 
does this ; but what he does is very like it, He says that 
the majority of explosions are shrouded in mystery. Well, 
if he writes of the appearances their particulars present to: 
himself I am not qualified to doubt, but if he thints to 

‘express my opinion in his declaration, I can tell him he is. 
—well, he is utterly wrong. I am ne better informed, 
perhaps, than many other stokers, and yet I don t remember. 
ever having heard of an explosion which could not be ac- 
counted for, if the parties “interested” would only speak 
out. Now, down here, we have the Steam Boiler Associa- 
tion, and Mr. Fletcher never experiences any difficulty in 
giving a ‘‘ why” or a ‘‘ wherefore” in every case submitted — 
to him ; and that being the case, it is evident to any think: 
ing man that such explosions are preventible; conse- 
quently, that what they are shrouded in at the time.of an 
explosion is not mystery by a long chalk, 

More than that, it is shown by the officers of the Associa-~ 
tion, and by the boilers they look after, that there is no 
mystery in the matter, and that care and attention are the 
only things necessary to keep a bciler in long life. 

If“ E. M.” will get hold of the reports of this Association 
he will find everything very clearly accounted for ; and he 
ought to know that a coroner’s inquestis scarcely the place 
in which to find light thrown on a subject, constituted as 
some of these assemblies are. ‘F. M.” has not asked for 
any information on the subject, but in case he should, I 
would ask him to canvass among the shops here for the 
opinions of stokers and engineers, I am sure he would 
think twice after that before he thought of asking you for 
more room, and to be put in big type. 

I can’t say I’ve studied the growth of steam over a fire ; 
and perhaps “Mr. F. M” is right in what he says about that. 
I have heard before that perhaps gas from the exterior 
could penetrate the boiler shell, and give fits to its con- 
tents ; this I should imagine could be done by subjecting 
itto a terrific pressure ; but as this is not done in daily 
practice, I fancy that any gas which may penetrate to the 
outside of a boiler is rapidly driven away again, up aloft, or 
drawn by draught under the bars, through the fire, and 
turned into the air as something else, But, there, I’m almos 
getting as—as shrouded in mystery as ‘F, M.,” who takes . 
longer in working toa point than did another “F, M.”— 
“The Duke;” and therefore I will leave off, as my ‘‘ turn’ 
at stoking begios shortly. And I’m only repeating what my 
mate and the other ‘‘shift”’ say, when I express to you the 
hope that the next correspondent who lays hold of a boiler 
for a subject will be careful what he is about, and not sub ` 
ject himself to a “blow up,” though, mayhap, he might 
see a “' flash of lightning ” during the operation, 


H. REYNOLDS, 
Manchester, October 7, 1865. 


|Our correspondent will observe that we have struck out 
a considerabie portion. of his letter, including the *‘ per- 
sonal” matter. Such cannot be allowed entry into our 
columns ; and has never yet advanced a discussion cne step 
in the right direction.—Ep. E. M.] ` 


BOOKS ON TURNING. . 

Sir,—Allow me to express the gratification I have 
derived from perusing the list of “ Books on Turning,” by 
“H. H.” in your paper of Oct. 6th, alist I have long sought 
for in vain,’ I heartily wish that some competent person 
would take the hint dropped by *: H. H.,” and compile a work 
on Turning ‘worthy of being reckoned as the continua- 
tion of Holtzapffel’s great work’ It is areproach toia count y 
like England whee the mechanical arts have attained un- 
rivalled perfection, that at the present time we are 
positively without a good English book on plain and fancy 
turning. From my knowledge of the Hoglish works on 
turning, I am able fully to endorse the strictures which 
“H. H.” makes regarding most of them, .Some of the 
French works are far superior to anything published in this 
country, but itis evident that the language in which they 
are written will be an effectual barrier to their general use 
in England. - w 

I sincerely hope that among your numerous and talented 
contributors there may be some gentlemen able and wiliug 
to compile a work on turning, such as Charles Hoitzapffel 
would have written had his valuable life been spared. Per- 
haps‘ ‘H. H.” himself would undertake the task, but by 
whomsoever undertaken it should be regarded as a “labour 
of ove.’ To : 

A book worthy of the subject would be hailed with delight 
by thousands of turners, and especially so by S.H. 

P.S. Will “ H. H.” kindly furnish me with the price of 
Captain James Ash’s work on turning, numbered 26 in the 
list, and also the address of L. Booth, the publisher, - 


ECCENTRIC CHUCK, 
Sir,—I bserve that some o your correspondent amateurs 
want to make an eccentric chuck, Some years ago when 


| making amateurs apparatus I made an improved chick 


that would either do-for an oyal or eccentric one, 


A tracing of the drawing of this chuck I will present to 
any mechanical amateur, or you may insert it in your 
magazine if you think it worth your while. 
o í Wu. MUIR. 
[We shall feel greatly obliged if our correspondent will 
. forward the tracing to us,—Ep. E. M.] . 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


SAWING Timper.— Where can I, in London, or close to it, 
see a machine for sawing timber driven by horse-power ?— 
M. WILLIAMS. ; 

ELECTRIC Licut.—Will any one tell me how I can get a 
steady light of this character ?— MILLWALL. 

O1L GinpINnG.—Wanted to know, the best method of 
oil glding on wood andiron.—J.8.G. 

BLACKING SHEET Tin.—How can I best bronze or var- 
nish sheet tin black so it wont rub off?—Y. V, E. 

LATHE For Naits.—Wanted : a description of a Jathe 
for making small screw nails for iron ?—-M=EcHanic, 

FiveEs,—I want to make a zinc pan 18 inches deep, 3 feet: 


over at top, 8 inches at bottom, to be made in three pieces— | 


wanted, the rule for cutting it.—HAND CHISEL. 
i SPortine Toous.—How is it that, when repairing cast- 
steel tools, if heated above a dull red heat, they are spoilt, 
though they have previously been exposed to almost a melt- 
ing heat?—H C. l 

OIL FoR CLOcKS.—Which is the best, and how is it re- 
fined ?—E, FEATHER, ; 

COILS, &c.—The best place to buy copper wire, also the 


silk used in coustructing electrical machines?. What con- . 


ditions must be observed in covering the wire, and why it 
must be covered? Must secondary coils as well as pri- 
mary ones be covered? This for a guide in constructing a 
covering machine.—T, PARKER, 

PERSPECTIVR,—The best method of finding the point of 
sight and the perspective plane, or plane of delineation in 
perspective, and also the best position for the. point of sight 
on the drawing ?—A SUB, — . 

t SPIRITUAL ’? MECHANICS.—J. B. (Glasgow), wishes in- 
formation respecting the modus operandi of the so-called 
‘Spirit-rappers, including the Davenports and Mr. Home. 
He thinks a diffusion of knowledge on this subject would 
tend to good. l 

MaGnesium.—Can any one tell me of abook on mag- 
nesium, its nature, properties, and appllances ?—T, HoL- 
ROYD. 3 

WATER PowEerR.—Can any one inform me by what me 


chanical means a fall of water, seven feet, running at- 


fifteen gallons per minute, can be made to raise a column of 
water in a Z-inch pipe to a height of twenty yards ?— 
FRED, | . 
Friction GEARING.—Can any one inform me of a good 
plan of friction gearto wind both ways with engine running 
—the gear to be put in and out as required ?—C, E. A, 
(Sheffield). . ta 
[We think a Glasgow firm supplies this on their own 


patent—Robertson and Company, we think, but are not- 


sure, 

Poir. —The cheapest way of making a force pump for an 
ordinary-sized garden engine—length of stroke and diame- 
ters of cylinder and valve.—cC, R. FINCH. 

Density OF HaRtH.—Can any one give me the formula 
for finding the mean density of the earth by means of the. 
number of vibrations which a pendulum makes in a given 

time,—W. H. E. RicHagps, (alias Round Head). 

[Here let me thank Mr. Parkinson for his kind offer. 
Mr, Hart, of Edinburgh, has kindly supplied my wants. ] 

BEeLting,— Where cau I get machine belting 3 inch 
wide that will remain flexible, and the cost ?—PNEUMATI C. 

SCREW THREADS,—Is there any difference as to power in 
screws of one thread only, and those of same diameter and 
pitch, but with two or more threads ?—TYRo. > 

FALLING FORCE.—A steam hammer weighing 5 ewt. falls 
through 20 inches its own weight; what is the amount of 
force. or weight impacted on the object operated on, and 


what amount of dead weight pressure would do the same ?— 


4 T, Y. ; Ao 

NarLs.—Who makes machines for making iron wire 

nai's, such as made and used on the Continent ?—R. O. 
MicRoscore Lens.—Will any of your readers inform me 


SPECULUM.—I have a 4 inch Gregorian speculum, whose 
figure I fear I injured by attempting to polish it in a com- 
mon turneis lathe. Its focal length is about 23 inches, 
with its ordinary little speculum. Can you guide me toa 
practical workman who could restore its figure and: polish ? 
—G@. B. G. 

I should be extremely obligedif your correspondent ‘*H. 
H.” would inform me through the medium of your valu- 
able paper, the price of the two volumes and atlas of “ Ber- 
geron’s Manuel de Tourneur,” and also what English book- 
seller would supply it ?—J,F. 


PENDULUM. 


Sir, —In No, 26, “J. Newton” enquires what keeps the 
pendulum of an electric clock in motion. In answer to 
which, I wish to say that the pendulum bob being made of 
a reel of insulated copper wire, and the electricity in 


going through it, it forms aù- electro-magnet, which is 


attracted by the permanent bar magnets, which are placed 
with their similar poles. to each other; but a. little before 
the petidulum gets to the end of its stroke, the circuit is 
broken, and the magnetism of the bob is gone, and the 


pendulum falls by its own weight. Afterit has passed the 


centre of gravity, the circuit is made, and is again at- 
arte by the magnets in the tube, and set at liberty, as 
before, — i 


are put on, and what they are made of? _ : 
J. W. Moors, 


| arrange them with corresponding numbers ? 


‘how microscope lens are ground, polished, and centered ? 
. K - 
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POWER OF STEAM. . are 
Sir, —Will you kindly inform me what will be the relative 
power steam will have upon the various forms of piston 
surface annexed? They will be pushed forward in the 
cylinder with varying degrees of force proportionate to the 
effective area—not superficial extent—offered to the power 
of the steam ; but according to what mechanical law or rule 
can the force of steam upon a convex or concave surface, 
for instance, be resolved and compared with its force upon 

a plain flat surface? << a 
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Pressure in every case considered from below. 


Taking the upward pressure on a to be the most powerful, 
and giving it 10 as a standard, in what order would you 
From this Į 
wish to gain the principle. 

If steam of equal densities be placed above and be- 
low E and F, will the pressure on the Sides m, n, or m” 
affect the downward force acting on q, 4. J. E.M 


PRESSURE ON BOILER. 

Sir,—In answer to ‘R. E, Mellor,” I beg to present 
the following formula, as given by W. Fairbairn, Esq. :— 
Where C = Thickness of plate. l 

D = Diameter in inches, 

=— P = Pressure in pounds. 
T = Tenacity on strength of ri- 

veltedjoints. . 

The working pressure of your boiler being 80lbs. to the 
square inch, the bursting préssure should. be 400, then 


‘400 x 12, and divided by 2 x 34,000, the strength of riveted 


joints would stand thus :—~ 
l 12 x 400 = 4800 


means a ZE 


l ‘07 inches, 

34,000 x 2= 68,000 ; 
giving ‘07 inches as bursting power. Hoping this will 
convey the information required, ASPIRANT, 


BORING. AND TURNING CYLINDERS. 
Sir—In auswer to “J. H. J’s.? inquiry how to bore 
small brass cylinders ; turn a brass chuck to fit the hole 
already bored outin the cylinder ; set it on the chuck about 
1-32in., then tin the chuck and the end of the cylinder, 
and apply heat to them till they are soldered. Then you 
can bore and turn the cylinder with one chucking—thus :— 


Wi, 2 


“repurtso 103 Spey, Í 


(A is the screw mandril; B, the cylinder, and C, the 


‘| ehuck.) 


The boring bit must be flat, 3-16in. thick, and diameter 
of holes lin. The shank may be of any length of steel, The 


PRSNI S Ta : 1 pit tbe packed on:each side with wood, with two screws- 
Can any reader inform me how the tips of bagatelle cues , bit must be p „wit 


through to hold the wood while being turned the size of 


| the bit. Turn the cylinder out to hit point of boring bit. 


GLENLUCE, 
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i electrical matters, 


} 
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PISTON VELOCITY, l 
Sir,—According to Bourne, the speed of a piston in- 
creases as the cube root.of the length of the stroke. Sup- 
posing a piston, 16in, dia., 2feet.6in. stroke, working at 
20lbs. pressure per sqnare inch, to maintain a velocity of 
220 feet per minute; then, by increasing the length of, 


stroke to’5 feet (pressure, diameter of piston, and load, re- 
maining the same), we get by the above rule 277 feet per 


minute as the increased velocity, due to increased length - 


Of -stroke, for ./23°5:—= 1'357, and ./35 = 171, and 1:71 


1:357 = 1:26 x 220 feet == 277 feet. . 

Butif “J. T. M” reduces the piston to 8in. diameter, or 
only å the former area (instead of 4, ashe erroneously sup- 
poses) ; then (velocity beiug directly as the pressure, and’ 
inversely as the load) he must either increase the pressure. 


' to four times the amount, or 80lbs. per square inch, to get 


the same quantity of work done, or reduce the load to one- 


| fourth the amount, to maintain the increased velocity. 


. JAMES Lorr (Engine Driver). 
. P.S.—Bourne gives the. velocities of ordinary enzines at 
128 times the cube root of the stroke in feet; but I have 
charge of an engine two feet stroke working 240 feet per 
minute. 


GAS PURIFIER. 
Sir,—In answer to “Vesta,” his gas purifiers having too 
much pressure, I should recommend him to first examine 
the dip and syphon of the inlet pipe betwixt the purifiers 
and gas holder, and if these show no more dip than two 
inches, then he may come to the conclusion that the 
pipes. are partly made-up, and require a. blast of steam 
driving through them to remove the tar, &c, ;. then pump 
the syphon mentioned above, to make sure, and if that does 
not eradicate the evil, apply again through the columns of 

THOMAS JACKSON. 


FALLING BODIES. 
Sir,—If the attraction of gravity on two different masses 


| is in proporticn to the density or specific gravity of such 


masses (which I do not dispute), how comes it that a guinea 
and a feather, the former being, say, 500 times the specific 
gravity of the latter, let fall from the top of an exhausted 
receiver, both reach the bottom in the same time? The 
guinea being impelled, or attracted by, say, 500 times the 
force acting ‘on the feather ?—ought not its velocity to be 
proportionately increased? An explanation from some of 
your philosophical readers would greatly oblige J, L. 


LATHE CENTRES. 


Sir,—I think there must. be 
some mistake in that given— 
70°, 809, aud 90°—for lathe cen- 
tres; 45° being rather the best 
of the four. I think’ about 
36° is very good, and any one 
in practice must know that a 
very long tapered centre is con- 
Sstantly boring into the work, 
and making it untrue.’ I beg 
to offer a sketch of the best 
working centre, This angle 
will bear a great weight, with- 
| out destroying the centre in the 
work, All centresin work to - 
be turned should be drilled up 
to keep the work true. It is 
very often thought that a long 
tapered centre carries the 
weight best in turning lathes ; 
and so it would, if the work 
did not turn on it. - 

To harden centres : make the 
tapered part a very dark red 
heat, and cool it in clean 
_ water, 

Taking the cold chill off 
water prevents many - tools 
from splitting, and breaking 
when being hardened, 

KILMARNOCK, 


COPPER WIRE, 

Sir, —I certainly am surprised to see a note from Mr. G. 
Taylor upon this subject in your last issues and in reply to 
him ; [have had the naked wire gauged by a very delicate 
pinion gauge, which, by calculation shows the wire to be of 
the diameter of about ‘005 of an inch, The guage by 


‘| which the number 35 is arrived at is the B.W. gauge. 


As to Mr, Scrace being a friend of mine, I desire to 
inform ‘“G, T.” that I never yet saw Mr. Scrace in my life. 
He is to meas much ofa friend as the tailor or bootmaker 
who undertakes to supply me with a good article at a rea- 
sonable price, and it was the desire to enable others to get 
similarly served that induced me ever to give Mr. Scrace’s 
name, 

Now let me interrogate “ G. T.” a little. MayI enquire, 
where he gets his data for the length and weights of copper 
wire. Mr, W.H. Preece(no mean authority on such matters), 
in his tables, gives No. 35 copper wire, diameter —= -006 
inches, weight of one mile=4012lbs. Therefore, I would Hke 
to know how G. T. finds that llb. of No. 35 only mea- 


| sures 1,500 yards? Perhaps G. T. would like to know how I 


found about one mile inthe pound, It was this :— 

I weighed one ounce exactly, and on stretching it out, and 
measuring, I found about 108 yards in an ounce. I may 
mention thatthe Liverpool agent of Messrs. Silver and Co, 
quoted me No. 85 silk-covered wire at the same price, 

er lb. l . 

Now, re T, wishes to split hairs with me, let him say 
so, and I shall then be compelled again to trespass woon 
‘the patience of the Editor, if he will permitit; but T cannot 
see the necessity of hagging about a point which G. T. might - 
have decided for himself by simple experiment, or by 
consulting the tables of any recognised authority upon 

T. F, WILLIAMS, 
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- LAP AND LEAD. ; 

Sir,—In answer to ‘Eccentric’ the following may 
prove useful :— Let him draw a centre line A, -C, 
across thé sheave, through both centres; set off B, 
D, parallel and equal to the lap +lead of the ‘slide valve 
(caled the lever advance) from centre G, with radius 
equal to the throw of the valve; describe a radius cutting 
D, B, “n I; draw a straight line from centre G, through T 
to the circumference F ; set G, I, F, at right angles to the 
crank, The line G, I, F--the angular advance of sheave. 


Biss 


beneficial the use of weldless rings would be for- 
boiler work, as they would dispense with the longi- 
tudinal seams which are the source of weakness in 
boilers. He next describes the improvement in 
manufacturing solid wrough-iron wheel centres in- 
vented by M. Arbel, of France, and practised by 
the Owen’s Company (Limited), which consists in 
putting together the various parts forming the rim, 
spokes, and boss, and heating thesame in a furnace 
from which they are removed into a die, where, by 
the action of a powerful hammer, having, when its 
moving parts are fitted so as to make the centres of 
engine wheels, a weight of more than 25 tons, and a 
maximum drop of 6 feet. A common kind of wheel 
centre in very general use, wherein wrought spokes 
are combined with a cast-iron bess, is next described, 
and the objection to this mode pointed out; he then 
states the improvement of Mr. Lahousse, of Bel- 
gium, as practised by the Owen’s Company, by 
which the advantage of a wrought boss can be ob- 
tained at a rate as economical as that of a cast-iron — 
boss, and shows that is dene by.enveloping cold or 
moderately heated wrought-iron spokes in the 
highly plastic halves of a welding hot wrought boss, — 
by which the spokes are firmly embraced and held 
fast. 


WELDLESS TYRES, CIRCULAR ROLLING, 
AND RAILWAY WHEELS.* 

In this paper an account is given of the mode of 
making tyre hoops for railway wheels prior to the 
invention of weldless tyres, and that such mode 
consisted in bending a straight tyre bar into a 
hooped form, the ends of the bar having been pre- 
viously prepared if the weld to be made were any 
other “than a “ butt” weld, and then in uniting 
the ends ‘together by welding in one of the methods 
known as the “scarf” weld, or the ‘‘double V,” or 
the ‘‘bird’s mouth,” or the “single V” weld, that 
each one of these welds required the operation to 
be performed when the tyre was removed from the 
fire, and that they were all of them objectionable. 
The writer believed the butt to be the best weld of 
all, but that nevertheless even this best of welds was 
from the risk of unsoundness a source of danger. 
He then briefly describes the process of ‘* blocking”: 
the welded tyres for the purpose of stretching them 
to uniform sizes, and also with the view of ascer- 
taining the soundness of the weld, and then alludes 
to the operation of shrinking the tyre on to the 
wheel centre, either preceded or not by a boring 
process, and then speaks of the fastening on of the 
tyre, and of the completion of the wheel by the turn- 
ing of the exterior of that tyre. 

A description follows of the mode in which in the 
year-1844 Mr.. Bramwell proposed. to make tyres 
without a joint weld, now known as “ weldless 
tyres.” This mode consisted in winding a long bar 
of iron into a helical coil of very nearly the size 
and shape of the required finished tyre hoop, and 
then in placing this coil in a circular furnace having 
an opening or “‘gash” of the form of a sector of a 
circle when seen on plar, such sector subtending 
about 60 deg. or 90 deg., and having placed within 
it a quick-going mechanical hammer, provided with 
tools of nearly the shape of the finished tyre, and | 
adapted to operate on that portion of the hoop that 
lay out of the furnace and in the sector. By this 
means the writer proposed to weld the whole circum- 
ference of the coil by bringing welding hot portions 
successively out of the interior of the furnace into 
the sector-shaped ‘“‘ gash.” He proposed to finish 
off the ring forging thus made by means of the cir- 
cular or rolling machine which had been invented by 
Mr. Bodmer in the year 1839, by which the con- 
tinuous rolling of a ring could be effected.. Mr. 
Bodmer, he said, did not propose to make a weldless 
ring, but, on tne contrary, intended to make that 
ring by welding together the.ends of the bar, and 
thatthe object of his invention was to finish tyres by 
rolling instead of by turning themina lathe. The 
writer then states that, although between the years 
1844 and 1845 some few persons brought forward 
propositions for making weldless tyres, nothing 
| really was. done, as far,as the writer knows, in the 
| way of manufacturing ; that in the latter year the 
writer proposed the subject to Mr. William Owen, of 
Rotherham, who commenced to make weldless tyres 
in the year 1860; that prior to this, viz., about the 
year 1856, the manufacture of such tyres was begun 
by J oe m and aa in ne f A 
Mr. Owen, and the limited company who have zi as : 
cian him, have carried out EE of weld. | bave to be pierced before arriving at that point at 
less tyres to a very large extent, using machinery . Belcan pred T E Paid of coal EA Y be 
nearly the whole of which bas- been designed by the | Ban. Qe $i DO L ne cat i 3 urther depth of 
writer, and fhat they are now increasing their | 20O -or perhaps 400 yards, might have tu be reached 
works. The writer then gives.a deseriptien of the- before a geod workable bed of coal could be found. 
| process then pursued by the Owen’s Company, | At the Duke of Newcastle’s pits, near Worksop, after 
| which consists in making a helical coil of about half piercing the permians they sank 1,280 feet before- 
| the diameter, and three times-the width of the in- Feaching a good workable coal, Anyone intending 

tended tyre, the heating of this coil ina furnace, | 19 ty for coal beneath the red rock must be pre- 
and then putting jt intoa mould on the anvil of pared to sink boldly 1,000 yards before he had a 
a steam hammer, and by theaction of the top tool chance of meeting with the coal measure. It was. 
upon it welding it into a block of about half the | Te possible that the red rock covering (taking 
diameter, and twice the thickness of the finished trias and permian together) might have that thick- 
tyre; the removal of this block to a circular rolling | 75° at any spot selected. There was then a chance, 
machine on Bodmer’s principle, but combined with and only a chance, of the speculator finding himseli 
| hydraulic power of such character as to be capable | 2”. the coal rea a good beds of workable coal 
| of rolling out the tyre to its proper decreased thick- Honore him. [| H a =o ony 8 chance of 

ness and Wwerdased diameter: ing Pater aa estitute o y le beds, or 

T'he writer then goes on to show that not only is 3 not, i vatiletcn 2 P P ter ; ae Cone: 
the manufacture of weldless hoops completed by cir- | COWS 7 i Š a B115, Ce iy a ae mestone, 
cular rolling one that insures soundness and safety, he Bo haan ton ea jen A 8 er: baer 
but that also in consequence of dispensing with the. kee Bay cated I ok ge a ore the red 
“crop ends,” and of passing backwards .and for- | TOCHS Were deposited. -n suca a nazardons specula- 
wards of the bar being rolled, both of which accom- tion they could not expect private individuals to 
pany, and are drawbacks to ordinary rolling ; such | £78282. The work would either have to be under- 
manufacture of weldless hoops is really an economi- taken by a combination of proprietors, or it would 
cal mode, and might be advantageously employed for have to be undertaken at the expense of the nation. 
the manufacture of all heavy. straight bars, rails, and cane Jukes declared ae opinion to ee that the 
plates. The writer then alludes to the making of | 2@%#onal. importance o determining the extent and 
steel tyres by the various processes used by Krupp, | Position of the coal fields beneath the red rocks of 
Bessemer, Vickers, and Owen, and points out how the Midland counties was so vast that the explora- 

? 7 : j tion must be. made at the national expense, with of - 


* Read by E. J. Bramwell, C.E., before the British In- | course every fair provision for its repayment by those 
stitution. - x most immediately benefited-by it. 
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THE SOUTH STAFFORDSHIRE AND 
WORCESTERSHIRE COAL-FIELDS. 


The first public lecture in connection with the 
recent meeting of the British Association was 
delivered‘ by Mr. Jukes, on the subject of the pro- 
bable extent of the coal measures beneath the red 
rocks of the Midland Counties. Mr. Jukes, after 
giving a history of the South Staffordshire and Wor- 
cestershire coal-fields, and showing from the rapid 
consumption of fuel that new and more difficult 
ground would have to be opened, proceeded to 
notice some of the difficulties in the way of satis- 
factorily reaching the untouched strata. Should - 
additional coal be found in Staffordshire and its 
vicinity, it would have to be sought beneath the red 
sandstone, which careful surveys proved to exist to 
a considerable extent, and the practical problem for 
solution was under which part of the red sandstone 
did coal measures, with workable coals, exist. How 
thick was that new, red covering in those parts? and 
did the permian rocks also occur between the sand~. 
stone and the coal? were most important questions, 
and difficult to answer. The problem was one which 
might fairly be put before her Majesty’s geological 
survey, under Sir R. I. Murchison, with the expec- 
tation that some approximation to its solution would 
be authoritatively stated. As regarded the thickness 
of the red sandstone, it was probable that such of 
the two sub-groups into which it was divisible 
attained a maximum thickness of 1,000 or 1,500 feet, 
though it was doubtful whether they ever both had 
that maximum at any one locality. In sinking for 
coal, then, anywhere in the red marl, it would be 
only prudent to allow 600 yards, or 1,800 feet, for 
the thicknéss of the sandstone, and three or four 
hundred yards additional for possible permian rock, 
A possible thickness, then, of 1,000 yards, would 


The following is a rule to find the lap and lead of 
slide valve :— D l 

W — width of one steam port in inches; L = lap in 
inches; 1 == lead in iuches ; S = stroke in inches ; T — 
travel of Slide ; X, the distance travelled by the piston 
before the Steam is cut off. 


2U+1\2 | 
T. 


y S—X 
L -( m) 
S 


T = gL -+ QW. 
Newcastle, Oct., 1865, Jas. MORRISON. 


, HARDENING DRILLS. 
In reply to “A Watchmaker,” (No. 26), I beg to inform 
' him of the method I adopt in hardening small drills for 
tempered steel. I take a lighted candle and hold the point 
of the drill in the flame until it is a dull red, and then dip 
it into the melted tallow. Care must be taken not to bend 
the drill in dipping. I find this method very successful] for 
cutting anything hard, using turpentine to the drill instead 
of oil. Perhaps ‘‘ A Watchmaker” is not aware that as much 
depends upon the form of the drill as the tempering of it, 


Nod N°.2 No.3 


When the article is very hard, the hole should be begun 
with the drill, formed as in No. 1; then after it is entered 
the face as in No 2, and then as in No. 3; when witha good 
chisel face it will cut its way beautifully. 


JON MoKay. 


ECCENTRIC CHUCK, be 

Sir,—‘ W. G. P.”—To cut the screw in the dividing 

wheel of an eccentricchuck :— 
Divide the same with the number of teeth required ; then 
take a small cold chisel ground to the form of the 
V thread of your tangent screw ; then, with tavo or three 
blows of a light hammer, drive the chisel into eaeh mark, | 

then millit-up with a screw hob in the lathe, _ . 
Wau. Mor, 


MARINE GLUE, me 

Sir,—In reply to “J. Bunney,” I send ‘the following :— 
In half gallon of mineral naphtha, dissolve two ounces India- : 
rubber. When the rubber is dissolved add more than 
twice the quantity of shellac than naphtha ; then put the 
whole in an iron vessel, apply heat, and stir till mixed. 
Then pour out on slab to cool, and cut in pieces, This 
glue is to be melted like common glue, and applied with 
abrush, When dry, it is perfectly insoluble, besides being 
elastic. F. H, CoLLINS. 


_ Ir the light emitted from a heated platinum wire 
be examined by means of a prism, it will be fouud 
that as the heat increases in intensity, so the various 
colours of the spectrum are emitted until it reaches 
a white heat, when all the colours will be found to 
þe correctly and simultaneously displayed. 

Tus mineral statistics for last year show that 
the quantity of coal produced from 3,268 collieries 
amounted to 92,787,873 tohs, which is valued at the 
pit’s mouth at £23,176,968. Of this the foreign ex- 
ports were 8,500,000 tons, an increase of 500,000 tons 
in comparison with the returns of 1863. 

Tue Liverpool Corporation, under the powers of 
a new local act, are about. to provide a series. of 
lectures on art and science, to which the public will 
be admitted gratis, | 
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WINTER’S ELECTRICAL MACHINE. 
In number 27, we expressed our determination to 
, close our columnas for the present to the subject of 
electricity, but the flood of letters which have come 
to hand has induced us to keep open for a week or 
two longer. To satisfy a crowd of correspondents, 
who seem altogether to have forgotten that what they 
have asked for has been published at length, and to 
enlighten several on a few new points of interest, we 
give an illustration and description of the machine 
invented by Herr Carl Winter, of Vienna. It was 
first introduced into this country by Dr. R. M. Fer- 
guson, of Edinburgh, in 1857. The Doctor had seen 
one in Vienna and different cities in Germany before 
he had one made. The largest he saw was in the 
Vienna Polytechaic School; it had a plate 5 feet in 
diameter which gave off sparks 4 feet long. How- 
ever, a very good sizé is a 
2feet plate. At first the 
pillars were made of glass, 
but Mr. Varley, of Lon- 
don, made his large sized 
one of vulcanite, and found 
the insulation improved. 
The machine is essentially 
a plate friction machine, 
and with a 2 feet plate will 
give 11 inch sparks. Ili 
made in the ordinary way 
such a machine would be 
considered very successful 
if it gave, In the most 
favourable circumstances, 
a spark of 5 or at most 6 
inches. Al who have had 
to do with electrical ma- 
chines know how extremely 
difficult itis, even with the 
requisite means of drying, . 
to keep them in a state 
favourable to ready action 
for any length of time; 
though Winter’s machine he 
left in a room for months 
where, during that time, 
there has been no fire, yet 
by the first turn of the 
plate it will give sparks 10 
inches long. The cause of 
this efficiency may princi- 
pally be attributed to the 
rubbers he employs, the per- 
fection of insulation, and to 
the contrivance for length- 
ening the spark. The ac- 
companying illustration re- 
presents one of these 
instruments. It will be 
seen that the plate is fixed 
into an axle which revolves 
in “two upright supports. 
One of these in which the 
shorter wooden end of the 
axle revolves is made of 
glass, and the other, in 
which the longer glass end 
of the axle revolves, is of 
wood. Thus the electricity — 
formed upon the plate can- 
not reach the ground on 
either side, for on the one 
side the insulating glass 
pillar, and on the other the 
insulating glass axle, pre- 
vents it. The friction, as 
usual, is caused by pressing 
on the plate of glass a flat 
surface of leather covered 
with an amalgam of mer- 
cury, zinc, and tin, which is put on with the aid 
of a little grease. The frame standing on the low 
glass support to the right of the figure is the wooden 
rubber frame, into the notches of which fit two flat 
pieces of wood covered in front or on the side next the 
plate with leather, and a very little stuffing, and 
provided on the other side with springs, which, 
acting against the frame, keep the front surface uni- 
formly pressing against the plate. There is only 


one pair of rubbers, not two, asin ordinary machines, | 


- and this enables them to be placed at a greater dis- 
tance from the prime conductor of the machine. 
The brass ball on the tall glass support to the left 
is the prime conductor. For more perfect insulation 
this ball is fitted on to the support by means of a 
trumpet-shaped opening made in it, thereby pre- 
venting the dispersion of electricity that would arise 
rom the sharp edge of a hole exactly large enough 
for the rod. There are three other openings in this 
Kall, one on each side, and one atthe top. The two 
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small rings which are seen projecting upon the plate 
fit into one of these by means of a T-shaped piece 
of brass. They are made of wood, and have a 
groove cut in them on the side turned towards the 
plate, into which a row of fine pin points is fixed 
for collecting the electricity formed upon it. These 
points are connected with the prime conductor by 
means of a strip of tinfoil which lines the bottom 
of the groove. Two wings of oil silk, attached to 
the rubbers, stretch between them and these rings, 
so as to prevent the electricity from dispersing itself 
before reaching them. The opening in the top of 
the ball is made to receive the stalk of the wooden 
‘ring, which is seen surmounting it, and which 
forms the most peculiar feature of the instrument. 
The function performed by this remarkable append- 


[Octoper 20, 1865. 
elasticity, or in that it cannot be permanently 
punctured like gutta percha. To the left of the 
figure is the spark drawer, for receiving the sparks 
from the machine. The length of the spark is the 
test of the construction of a machine, and it would 
appear that in this respect Winter's holds first rank. 
Indeed, it is something quitenovel in the history of 
electrical apparatus; concerning which, Mr. W. 
Hart, of No. 7, North College-street, Edinburgh, 
has expressed his willingness to answer correspon- 
dents by letter. 


TURNED, &., WORKS IN IVORY. 
According to the nature of the work done in this 
useful and ornamental substance, so is the mode of 
polishing; and the remarks on the subject applicable 


age is to lengthen the sparks given by the machine. | to the tusks of the elephant and other animals apply 
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It isa wooden ring, and may be from 32 to 36in. 
diameter, with a thin iron wire inside to form a 
core, which also passes down the wooden stalk, 
and is in metallic connection with the brass ball or 


prime conductor. This ring can be removed at 
pleasure; when removed, it is an ordinary plate 
machine of the best construction. The sparks then 
are straight and thick, and not more than two or 
three inches long; whenever the ring is put on they. 
are at once lengthened to 10 or 12 inches. It would 
seem that the electricity accumulates with great 
intensity on the thin wire which forms the core 
above noted, the wooden covering preventing dis- 
persion, Dr. Ferguson tried different rings; he 
had one of polished iron wire, and got 6in. sparks ; 
covered with gutta percha he obtained 12in. sparks; 
puncturing the covering the length of spark fell to 
6in. Other kinds of rings were tried, but none 
proved so good as that described. This is probably 
owing to its semi-conducting power, or superior 


also to vegetable ivory and 
bone, when applied to simi- 
lar uses. 

Plain surfaced turned 
works may be left so smooth 
from the tool as to require 
no polishing, and this point 
is always aimed at by a 
good workman, who will. 
provide himself with the 
sharpest of tools. In polish- 
ing very fine glass or emery 
paper is first used, and the 
work is rendered still 
smoother by rubbing the 
faces of two pieces together; 
next, whiting and water, 
as thick as cream, is applied 
on wash leather, linen, or 
cotton rag, which should, 
moreover, be so thin that 
the fingers may readily feel 
and avoid the edges of the 
work to be left keen. 3rdly. 
When the work hangs less 
to the rag than at first, it is 
washed with clean water on 
a rag, and finally, is rub- 
bed with a clean rag with 
a clean dry cloth until all 
the moisture is absorbed, 
and a very minute quan- 
tity of oil or tallow is put 
on with a rag to give a 
gloss. Scarce any oil re- 
mains behind, and the ap- 
prehension that the ivory 
will absorb it and be thus 
disposed to turn yellow 
may ‘be discarded; the 
quantity of oil used is very 
small, and its main object 
is so to lubricate the surface 
that the rag may not hang 
and so wear rings or groove 
marks. Putty powder is 
frequently used for polish- 
ing ivory work, but it is 
not more suited for the work 
than is whiting, and is more 
expensive. 

The turned works con- 
sisting of many paits should 
be polished separately, as 
they are then more come- 
atable, and the whiting 
and water have not the 
chance of penetrating and 
clogging the joinings, and 
so preventing their easy 
separation, The best work- 
men frequently polish screw 
threads, to ensure easy movement, and to make 
them live longer without wearing loose. The practice 
is to be commended. Those turned works orna- 
mented with the eccentric chuck, revolving cutters, 
&e., also require to be cutwith very sharp tools, to 
save polishing. | 

Irregular surfaces are generally polished with a 
moderately hard nail brush, supplied with whiting 
and water, lightly applied in all directions, so as to 
penetrate every interstice; after a period the work 
is brushed with plain water and a clean brush to 
remove every trace of whiting. The ivery is dried 
by wiping and dabbing with a clean rag, and is 
afterwards allowed: to dry in the air, or at a good 
distance from the fire. When dry, a gloss is given 
with a clean brush, en which a minute drop of oil 
is first applied. l 

‘ It- is better to do too little polishing at first,” 
says Mr. Holtzappffel, “so as to need a repetition 
of the process, ratherthan, by injudicious activity, 
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to round and obliterate all the delicate points and | 


edges of the works, upon the preservation of which 
their beauty mainly depends.” 

Superior flat work is accurately filed ahd scraped, 
then cleaned with fine glass paper, folded round a 
square stick; afterwards with whiting placed ona 
flat square stick used as a file. This naked polisher 
produces a more exact and better defined edge than 
when covered with cloth. Common filed and carved 
works:are finished, first, with Trent sand and water 
on a flannel or brush; 2nd, scraped Flanders brick 
similarly applied; and 3rd, a wet rag with pow- 
dered chalk, which soon rules down smooth. Razors 
and knife handles are finished sometimes by shaving 
or scraping, or by buffing them on the wheel; some 
prefer the following methods :—(1.) common razor 
handles are first sawn out and filed, then scraped 
with the shaving blade: two razor handles or scales 
are then held at the one end ina pair of clamps in 
the vice, and rubbed lengthways, first with chalk and 
water on felt or cloth, and then with whiting and 
water for the finish. (2.) In the case of best razor 
handles, two scales are slightly rivetted together 
and bufied—first, on a buff wheel fed with Trent 
sand; next, buffed with rottenstone; and lastly, 
they are polished with the naked hand and rotten- 
stone. Other workers omit the rottenstone, which 
requires oil, using chalk and whiting, which require 
only water. (3.) Umbrella and parasol handles, 
and many similar pieces are polished, first, with 

-gand, and then with whiting, on cloth wheels (several 
circles of cloth or felt clamped between two discs of 
wood); the cloth projecting about an inch around 
the margin to make a soft elastic edge. 

With these simple means is produced the beautiful 
polish on ivory surfaces. 


CHEMICAL AND MECHANICAL OIL- 
: TESTS. . 
(Concluded from page 27.) 

Fish oils may also be detected by passing chlo- 
rine gas through suspected oil, whereupon a black 
coloration ensues. Mr. Tomlinson determines the 

quality of some oils by letting a drop fall from a 
chemically clean glass rod held just above the sur- 
face of a glass vessel containing perfectly clean and 
undisturbed water. The peculiar form and general 
appearance of the drop indicates very distinctly the 
nature and quality of the oil. This precess enables 
one not only to detect common adulterations, such 
as of olive oil, for instance, with poppy or sesame 
oil, but even to distinguish the respective oleines of 
beef tallow and mutton tallow. Engravings of the 
appearance of drops of various oils, and other par- 
ticulars, are to be found in the paper read by Mr. 
Tomlinson before the Society of Arts, and published 
in their Journal, Vol, XIIL., 1863-64, page 246. 
There are several varieties of mechanical tests 
for lubricants. M‘Naught’s oil-test has had the 
longest reputation. This well-known contrivance 
consists essentially of two revolving discs, between 
which the lubricant is introduced. The centre of 
the upper disc rests upon a pivot in the centre of 
the lower one, the latter being driven by a cord- 
pulley on its spindle. The film of the oil to be tested 
18 interposed, and, as the upper disc is carried round 
by reason of the tenacity of the oil on the lower 
revolving one, it presses, by means of a pin, upon 
the end of a lever in connection with a steelyard 
lever carrying an adjustable weight. The ten- 
acity of the oil, or, in other words, the want of 
lubricating qualities, is thus indicated and measured 
by the weight which the pressure of the pin of the 
upper disc will raise on the steelyard.. The oil-test 
of Desbordes, of Paris, is identically thesame. Hirn’s 
oil-test is also similar in principle to M‘Naught’s— 

a hellow revolving drum taking the place of the 
lower disc, whilst the upper one is represented by 
- a bearing resting freely on the drum, and carrying a 
long steelyard, to the one end of which a scale- 
pan is hung, whilst to the other a weight is attached 
as counterbalance. The oil is introduced between 
the bearing and the drum ly allowing the lower 
part of the latter to revolve in a vessel containing 
the lubricant, and its tenacity is measured by the 
_ weight that is required to counteract the raising of 
the scale-end of the steelyard, caused by the friction 
of the drum upon the bearing whilst revolving in 
‘the opposite direction. The heat created by the 
friction is estimated by one thermometer, which 
measures the temperature of water injected into 
the hollow drum, and also by another thermometer 
placed in a suitable part of the bearing. The speed 
<f working is likewise determined by a little con- 
trivance, and the combined results indicate, with 
considerable accuracy, the nature and value of the 
‘lubricant. The chief objection against it is the con- 

iderable oscillation of the steelyard. Waltjeii’s oil- 


the gradations of relief in the bichromatic gelatine 


acid; and to each ounce of it add one drachm of the 


' invaluable. 
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test is constructed on the same principle as Hirn’s, 
but is so complicated as to require three or four 
woodcuts to describe it properly. It is used a good 
deal in Germany. 

Sinclair’s oil-test is simple and cheap. A short 
horizontal spindle has end journals carefully turned 
upon it, to vun in brass bearings fixed in the tops of 
two brackcts or pedestals. The central portion 
of this spindle is increased in thickness, and is 
turned with a spiral groove to receive a length of 
3-16ths of 4 inch gut or cord. One end of this cord 
is looped on a pin in the spindle, whilst to the 
opposite end a weight is hung. The shaft carries 
at one end a fly-wheel to give it impetus when in 
motion. The oil to be tried is laid on the two 


to descend freely, the cord of course falling off the 
pin when run off. The quality of the oil is deter- 
mined by the length of time the shaft revolves, 
which is easily ascertained by a seconds watch. 
Thomas’s oil-test is very much the same, a disc 
taking the place of the barrel of the spindle and 
giving sufficient impetus to enable the fly-wheel to 
be dispensed with. 

Nasmyth’s oil-test determines the quality of a lubri- 
cant by finding how long the oil takes to flow down 
an inclined plane. A plate of iron, six feet long, 
provided with a number of longitudinal grooves of 
equal size, is placed so that one end is an inch 
higher than the other. Equal samples of each of 
the oils to be compared are then poured simul- 
taneously into the upper end of these grooves, and 
are then Jeft to flow towards the lower end. Some 
oils which for the first two or three days appear to 
be most fluid and make the furthest progress begin 
to thicken, and are then passed by the better oils, 
some of which continue the race eight or ten days. 
In Mr. Nasmyth’s trials, for instance, linseed oil 
flowed most freely for one day, but stopped within 
18 inches of the top, whereas sperm oil flowed nine 
days to within two inches of the bottom, C.0.P. 


PHOTOGRAPHY. 
TRANSFERRING PHOTOGRAPHS To METAL FOR 
PRINTING. —Same months since we called attention 
to some very promising experiments in this direction, 
conducted by Mr. Woodbury, of Manchester. These 
have resulted in a process recently patented, which 
is likely to assume a very important position in the 
arts. Mr. Fox Talbot has the merit of first pointing 
out the facts upon which itis based. This gentle- 
man, to whom photographers too often forget how 
much they owe, discovered in connection with one 
of his photo-engraving processes that gelatine when 
dissolved in hot water, if mixed with bichromate of 
potash or ammonia, dried and exposed to the action 
of light, would become insoluble. A result due to 
the decomposition of the alkaline bichromate and 
the liberation of chromic acid, It will at once, 
therefore, be seen that a coat of the bichromated 
gelatine on a glass or metal plate placed under a 
negative and exposed to light, would, when subjected 
to the action of hot water, be dissolved away in some 
parts, and in other parts unaffected, thus producing 
a photographic positive in relief. Acting on these 
facts, Mr. Woodbury takes the image in relief so 
produced, and either by mechanical pressure with 
some soft metal, such as type metal, or by the usual 


sion therefrom. A properly prepared ink, formed 
with gelatine and some black or other coloured pig- 
ment, is then passed over the plate, with which the 
impression is filled up even to the surface. Of course 


print, form gradations of depth in the metal intaglio, 
in which again the ink, being transparent, forms 
gradations of blackness proportioned to its varying 
thicknesses. 


A New DEVELOPER.—A very valuable suggestion 
emanating from Mr. Carey Lea, has brought forward 
anew and superior developer, the best formula for 
which, perhaps, is one given by a clerical correspon-. 
dent writing to the British Journal of Photography, 
who says :—‘‘ Dissolve ten grains of Nelson’s gela- 
tine in an ounce of Beaufoy’s acetic acid (that at 10d. 
per lb.). Make your new developer of the strength 
you are accustomed to use—-of course without any 


gelatinised acetic acid. You will be pleased with the 
result, and with its cleanliness and ease of prepara- 
tion.” This developer will be found to bring out the 
images with unusual vigour and brilliancy, and may 
be retained on the plate for a long time without*‘ fog- 
ging.” Where from unavoidable difficulties under- 
exposure has arisen, this quality alone will render it 


| is in the amorphous state. 


process of electrotyping, produces an intaglio impres- 
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PROGRESS OF INVENTION, 


STERROMETAL.—This important alloy possesses 
some valuable properties which make it well de- 
serving of attention. It may, in many cases, be 
substituted for bronze, iron, or steel, with great 
advantage, and is likely to prove valuable to the 
makers of various kinds of instruments and ma- 
chinery. It is formed by fusing together from 55 to 
57 per cent. copper, from 40 to 42 per cent. zinc, 1'8 
per. cent. iron, and from 0°15 to 0°8 per cent. tin. 
The colour of this compound is very similar to that 
of gold. The cast metal is rendered malleable and 
ductile by hammering. or pressure, at a red heat—a 
higher heat would produce brittleness, and a lower 


would injure the texture. The tenacity of the cast 
journals, the weight is wound up, and then allowed , 7 y 


metal is equal to the support of 42°29 kilogrammes 
the square millimetre; of the malleable, to the sup- 
port of 53°99 kilos.; and of the ductile, to the support 
of 59°72 kilos: It takes a fine polish. | 


Buack PHosrHoRUs.—Hitherto we have been 
accustomed to consider white as the colour of per- 
fectly pure phosphorus, or red when the phosphorus 
There is now, however, 
good reasons to believe that its normal colour is 
black. Long ago, Thenard obtained black phos- 
phorus; but the process he used was more or less 
uncertain, and it was never repeated with success by 
other chemists. M. Blondlot has, however, dis- 
covered an infallible process for obtaining black 
phosphorus. He purifies phosphorus of the ordinary 
kind by repeated distillations, in a sand-bath and in 
a current of hydrogen; the yellow or impure portion, 
which.is volatile—and therefore not separable by 
distillation—being changed into red amorphous phos- 
phorus, which is fixed, by exposure for several days 
to insolation, previous to each repetition of the process 
of distillation, and the product being received into 
distilled water, kept at 90° Cent. When the phos- 
phorus is becoming thoroughly pure, if slowly cooled, 
it will on falling to 42° be a white mass; which, 
when, 8% or 10° are reached, suddenly changes to 
black. Black phosphorus becomes colourless again 


| by fusion, but recovers its blackness if slowly—and 


sometimes if suddenly—cooled. It is like common 
phosphorus, except that it is more stable, softer, and 
more flexible. It becomes coated with white, in 
water; and with red, in the atmosphere: but a 
single distillation renders it, in each case, again 
black. Very old phosphorus—it is supposed by some 
kind of spontaneous purification, depending on a 
change in its molecular condition—is very often 
changed to black throughout its whole mass, except 
the outside, which is red. 

A SIMPLE METHOD OF PRODUCING ICE ON A 
Larce ScaLE.—Refrigeration is now used exten- 
sively for industrial and other purposes. | Solid 
matters dissolved in fluids are thoroughly separated 
from them by freezing; and the principle has been 
applied with great success to the obtaining of the 
sugar from syrups, &c. A simple and economic 
method of producing a freezing temperature is there- 
fore of considerable importance. A new: method of 
effecting this has recently been tried in Paris, with 
very successful results. It depends on the circula- 
tion of ether; but unlike the other processes in 
which this is used, it requires no pump. The amylic 
ether which is employed is obtained and purified in 
the usual way. Its vapour is transmitted at.a 
pressure of from five to seven atmospheres into a 
vessel, in which it becomes liquified. When a cock 
is opened for the purpose, it passes from this vessel 
into spiral ducts which surround the reservoir filled 
with the water, &c., which is to be frozen, and im- 
mersed in a solution of salt, which isnot frozen even 
by a very low temperature. After having been 
vaporized in the spirals, the ether vapour passes into 
three large cylinders coutaining sulphuric acid, by 
which it is absorbed. A portion of the ether is al- 
ways ready to be driven from the saturated solution 
containing it, by means of the heat which is supplied 
by superheated steam, into the vessel in which it is 
again liquified, preparatory to its being again used 
for the production of cold by evaporation. A ma- 
chine calculated to form in this way 200 kilogrammes 
of ice in an hour has been constructed for the separa- 
tion of the salts contained in sea-water. 


A Goop MARKING Ingz.—An excellent markirg 
ink may be made by dissolving fused nitrate cf 
silver in water, saturating the solution with am- 
monia, and adding pulverised gum-arabic, to prevent 
the writing from spreading on the linen. Before 
using this mixture, the place which is to be written 
upon is to be moistened with a solution of pyrogallic 
acid in alcohol and water, and then dried. The 
writing must be made with a quill pen; it will be 
of a deep black, and not removable ly the metho 
used ordinarily for washing clothes. 


44 


: EMERY AND ITS PREPARATION. 
(Continued from page 32.) 

It will not be out of place to supplement the mat- 
ter appearing in our last with a description of the 
invention of Mr. Henry Barclay, which consists in 
combining powdered emery into discs and laps of 
different kinds, suited for polishing, grinding, and 
cutting glass, enamel, metals, &c. 
manufacture is as follows :— 

Coarse emery powder is mixed with half its weight 
of Stourbridge loam, pulverised to a thick paste, 
with a little water. ‘his is pressed into an iron 
mould by means of the screw press, and, after 
being thoroughly dried, is baked or burned in a 
crucible, or, otherwise, in a furnace, at a tempera- 
ture considerably above red, but below full white 


heat. The clay serves as a bond to unite the par- 


ticles in a solid ‘‘artificial emery stone,” which, 
while. it cuts well, does not readily show wear. 
Superfine grinding emery is formed into wheels, as 
is the previous kind; but the loam is only one 
fourth instead of one half of the proportion. The 


stones so made cut more smoothly, but not so. 


quickly as the first. 
When flour emery is made into artificial stones, 


it alone, moistened, is forced into the mould and 


fired. These fine wheels render the articles on 
which they operate exceedingly smooth: but they 
do not produce a high polish. 

Slate, Yorkshire gritstone, crocus, &c., may be 
used in uniting the particles of emery as well as 
the loam; and thus the hardness and cut of the 
‘emery stone may be varied. p = l 

Emery-stone grinders are made with central holes, 
so as to admit of being attached on appropriate 
chucks or spindles, to the lathe; and the substance 
is so porous as to absorb much water, which is gra- 
dually thrown to the surface, so as to keep the edge 
conveniently moist—or, with excessive velocity, the 
water is ‘‘trundled” off as from a mop. Mr. 
Barclay made discs from + inch to 8 or 10 inches 
diameter; but the difficulty increases with the size, 
the larger ones being liable to warp and crack during 
firing. 

When the emery stone laps are required to have 
plane surfaces, angular or convex edges, &c., not 
readily moulded, the composition is fired at alow heat, 
turned in a lathe to the form required; and, firing 
at a nearly white heat, finishes the job. 

Coarse emery stone has been tried in glass-cut- 
ting, and is stated to be able to take the place of 
the iron disc fed with sand used in roughing, of the 
Lancashire fine grit stone used in smoothing; and 
when of a proper consistence, cuts as quickly as 
the former, smoothly as the latter, and has the ad- 
vantage, also, of mainfaining its form. Fragments 
of these discs, spoiled in firing, have been success- 
fully used in scrubbing off the rough sand of door 
plates, mouldings, &c., cast in brass. 

Necessity compelled Mr. Barclay to take up the 
subject of artificial emery stone, as in his business, 
of making artificial teeth and gums, of a kind of 
hard porcelain, he found the small Yorkshire-stone 
grindstones wear out very rapidly, even when 
assisted by coarse sand and water. Some of the 
small artificial stones, made as above noted, have 
been in conatant use for three or four years. 


STEAM BOILER EXPLOSIONS. 


At a recent meeting of the Executive Committee 
for Prevention of Steam Boiler E#plosions, the fol- 
. lowing appeared in the Chief Engineer’s report : — 
‘* No. 29 explosion, which is the only one reported 
during the past two{fmonths, occurred at a marine 
engine and iron shipbuilder’s work, at about twenty 
minutes before six on the morning of Monday, July 
3lst. Two persons were killed, and a third injured 
by the explosion. The boiler was not under the 
charge of this Association. 


‘* I had no opportunity of making a personal in- 


vestigation of this explosion, but have been favoured 
_ with a report thereon, accompanied with sketches 
from an engineer who examined the boiler officially 
at the request of the coroner, and gave evidence 
thereon at the inquest. From this it appears that 
the boiler was of plain Cornish construction, having 


a single flue, and being internally fired. Its length 


was 17 feet, its diameter in the shell 6 feet, and in 
the furnace tube 2 feet 10} inches, while the thick- 
ness of the plates was 7-16 of an inch, and the load 
on the safety valve about 55]b. 


‘The boiler failed from collapse of the furnace 


crown, which gave way at about 6 feet from the 
front end or furnace mouth, rending transversely in 
two places close to the seams of rivets, and also rend- 


ing longitudinally for half the length of the furnace: 


tube at a seam of rivets running along the crown 


The process of | 
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towards the back end of the boiler. 
not removed from its seating; but from the rush of 
steam and water that ensued upon the collapse, the 
three men already referred to as Injured were scalded, 
two of whom died several days after. 

“ The collapse was attributed at the inquest to 
overheating of the furnace crown in consequence of 
shortness of water, combined with an injudicious 
introduction of the feed water. This was admitted 
near to the hottest part of the fire, which was just 
where the collapse assumed the greatest amount of 
depression, and where it appears to have commenced. 

‘* Although it.is difficult to speak positively, with- 
out having made a personal examination, yet there 
appears ground at least to question the correctness 
of the above conclusion. The official investigation 
was not made until a fortnight after the explosion 
had occurred, since the poor men who died from 
scalding lingered for some days, and there were then 
no positive indications of the plates having been red 
hot. The furnace tube was not strengthened either 


with flanged seams or with T or angle iron hoops, 
and it is reported that the crown had been damaged 


through shortness of water some few months pre- 


| viously when two new plates were put in, and also 


that the furnace tube was. out of shape when the 
explosion occurred, and had been so for some time: 
while to this it may be added, that it was at that 
part of the tube which had been repaired at which 
the collapse assumed the greatest amount of depres- 
sion and appears to have commenced. It is thought 
to be quite possible, therefore, that the distorted 
shape of the tube, as well as its previous injury and 
repair, may have been the cause of the explosion 
rather than shortness of water. But without deter- 
mining whether the explosion resulted from short- 
ness of water, or from weakness of the furnace tube, 
it may be pointed out that both of these dangers 
mizht have been guarded against. Low water 
safety valves, which relieve the pressure of the 
steam on the water's falling below its proper level, 
are a great safeguard against explosions through 
overheating of furnace crowns. Many of them are 
attached to boilers under inspection, and work well. 
Also the furnace flue, even though somewhat out 
of shape, would not have collapsed from simple 
pressure had it been strengthened with encircling 
hoops so that the explosion might have been pre- 
vented had the boiler been better made and more 
liberally fitted. There should also have been a 
duplicate glass water guage. . 

‘ It should not be lost sight of that this explo- 
sion occurred at a first-class engineering firm, since 
engineering firms—though by no means those who 
are first-class only—are too apt to consider them- 
selves above the assistance of an independent sys- 
tem of periodical boiler inspection. The facts, 
however, are against them.. The present explosion 
is a case in point. The boiler was made on the 
very works on which it exploded, and two men were 
killed by it. Itis found as arule that the. old pro- 
verb that “ the cobbler’s wife and the blacksnaith’s 
horse go worst shod”—is generally applicable to 
the boilers of engineering firms, which is in some 
respects due perhaps to over-confidence. Some, 
however, take a different view, and only a short 
time since a well-known engineering firm, whose 
boilers are under our charge, wrote in acknowledg- 
ment of our visit of inspection, to state that, care- 
ful as they were with their own firemen, and in the 
management of their boilers, they still found that 
they derived assistance from our examinations, and 
felt pleasure in testifying to the value of an inde- 
pendent system of periodical boiler inspection even 
to engineers.” | 


Sat water freezes at 28°3 deg. | 

Onty 45 of 100 rays reach the eye after two reflec- 
tions. 

Tar flame of oil lamps contains rays not in the 
solar light. 

In freezing water the crystals join at an angle of 
60 deg. l 

To facilitate the tedious operation of shelling beans 
and peas, the Scientific American tells ns that a Mr. 
Price has invented a machine. The details are 
simple enough, being merely a pair of rollers covered 
with india-rubber, similar to those used in wringing 
machines, and mounted in a wooden frame, in the 
same general way. These rollers are connected by 
gearing with a shaft and crank, so that when the 
same is turned the rollers will revolve also. In the 
bottom of the compartment, in which the rollers 
work, there are holes. These holes let the peas 
and beans fall into the drawer below. By turning 


the rollers, the pods are drawn in, and the com- 
‘pression causes them to burst open and deliver the 


peas on the other side in good order. 


The: boiler was - 
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SCIENCE GOSSIP. 

PROFESSOR GOEPPERT has published a book ‘‘ On 
the Organic Nature of the Diamond.” The fact 
that diamonds when exposed to the intense heat of 
the voltaic arc are turned black—converted indeed 
into coke—is seized upon to prove that this precious 
gem cannot have been produced by igneous action. 
Diamonds are stated by Goeppert to have often on 
their surface impressions of grains of sand, and 
sometimes of crystals showing, it is contended, that 
they must have been in a soft state. It is found 
that sometimes they enclose other crystals, germs of 
fungi, and occasionally fragments of vegetation of 
a higher order. All the facts known, according to 
Professor Goeppert, appear to prove that the 
diamond is the result of vegetable change, represent- 
ing, in fact, the ultimate condition of a series of 
decompositions. 

ARCHDEACON Pratt, of Calcutta, has republished 
his mathematical treatises, which we have noticed 
from time to time, the most important being that 
on the figure of the earth. Taking the law of uni- 
versal gravitation as the basis, he calculated the 
resultant force exerted on a point by an assemblage 
of particles endowed with this attracting power, and 
held together in the form of a sphere, homogeneous 
or heterogeneous; next of a spheroid; then of an 
irregular mass consisting of layers nearly spherical, 
and thus more and more approximating to the case 
of the earth. He then calculated the figure of the 
earth—first, upon the hypothesis of its being a ftuid 
mass, and then on geodetical principles; and he 
shows that the mass now consists of nearly spherical 
strata, whatever its former history may have been; 
that, on the fluid hypothesis, the form of its surface 
and of allits internal layers must be oblate spheroids; 


and that the plumbline must be everywhere a nor- 


maltoitssurface. Inconclusion, heasserts that no bet- 
ter explanation of the various phenomena can be con- 
ceived than that which the fluid hypothesis presents. 

M. TRECUL, ina recent contribution tothe Academy 
of Sciences of Paris, describes a transformation which, 
if correct, will be equally interesting to the chemist 
and the ‘botanist. Waile studying the Lactuca 
altissima, he separated, fromthe bark, by maceration, 
some beautiful green, needle-like crystals of globular 
and hemispherical forms, contained in the cellular 
lamina. On further examination he witnessed the- 
gradual: conversion of grains of chloropbyl into 
crystals. In the same communication he reports 
certain experiments for which he claims the result, 
“that organic matter contained in certain cellules 
may, during putrefaction, be transformed into living 
bodies ofa different nature from the generating species. 

M. BOTTGER has published a new method of dis- 
tinguishing cotton when mixed with linen. A piece 
of the suspected cloth, about eight or ten centimetres 
long ana four centimetres broad, with the edges un- 
ravelled, is plunged into an alcoholic solution of 
aniline red, consisting of eight grains of crystallised 
fuchsine and sixty grammes of alcohol. After a few 
moments the cloth is withdrawn from the bath, and 
washed till the water remains colourless. The cloth 
while still moist is placed in a little capsule contain- 
ing ammonia, for several minutes. In a short time 
the cotton threads appear perfectly white, but the 
linen threads retain a beautiful rose colour. 

Ata recent meeting of the Academy of Sciences 
at Paris, M. Payen reported the results. of his re- 
searches on the iodide of potassium, a compound now 
much employed in medicine, especially to counteract 
the injurious effects of certain businesses, such as 
painting and white-lead making. M. Payen shows. 
how important it is that this compound should be 
free from the carbonate of potash, and not contain 
iodine in excess, in order that the physician may not 
be deceived in its action. M. Chevreul added some 
remarks, supporting M. Payen’s views and suggest- 
ing inquiry into the purity of the medicines now 
employed by pharmaceutical chemists. . 

M. CARLEVARI, of Genoa, in a letter to the Abbe 
Moigno, editor ot the Cosmos, says that he has totally 
renounced the use of carbonate of magnesia, giving 
the preference to the chloride of magnesium, which, 
when combined with small ordinary gas-flames and 
burnt in common air mixed with one sixth its 
volume of oxygen, produces the most beautiful light 
inthe world. He states that he has constructed for 
the purpose lamps of a very simple principle and easy 
to manage, which he has applied to photography 
with great success. 

In a paper read at the Franklin Institute, Phila- 


'delphia, by Mr. Albert Leeds, on the geography and 


geology of petroleum, he combats the opinion that 


| the flow from the oil wells will eventually cease, and 


gives a statement of his reasons, based upon facts, 


for the statement that henceforth petroleum deserves 


to be ranked with coal and iron as.a solid mining 
interest. 
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RANDOM NOTES. 

In dry air at 32 deg. sound travels 1,099 feet per 
second, and 1 foot more for every degree of the 
thermometer. 

A FIBRE of silk a mile long weighs but 12 grs., 
so that there are 583 miles of fibre in a pound 
avordupois. . 

MELTED snow produces about one-eighth of its 
bulk of water, hence snow 2ft. deep produces sin. 
of water. 

A pura of water, in freezing, parts with as much 
atomic motion as would make an equal bulk of gold 
white hot. 

Tux river Jordan is said to discharge into the Dead 
Sea as many as six millions and ninety thousand 
tons daily. Ñ 

Tne amount annually realised from jet ornaments 
at Whitby, including their gold and silver settings, 
is £50,000. 

Tue coasts of England and Wales are officially 
considered as about 2,00 miles, Scotland 1,100, and 
Ireland as 1,300, 

ACCORDING to the commonly-received chronology 
the discovery of the silkworm in China was made 
about the year 2640 8.c. 

In the arctic regions persons can converse at more 
than a wile distant when the thermometer is below 
zero, and the air calm. l 

OxEN require from five to six, and sheep from 
three to four times as long a period to add a given 
proportion to the weight of their bodies as pigs. 

Ecuors are distinguished when the time between 
delivering a sound to its return is more than one- 
twelfth of a second, and there can be no echo in less 
than 47ft. 

THE fall of the Ganges is four inches to the mile, 
and nine inches in the mile of lard; of the Ama- 
zon four inches, and the land 675; and of the Nile 
- six inches in 1,000. miles. 

THE presence of one hundred-thousandth part of 
phosphorus may be detected in a body by Mitscher- 
lich’s process; and Dr. Herapath has found it per- 
fectly possible to discover the ten-thousandth part of 
a grain of strychnia in solutions. 

Waes coal-gas is highly heated a compound called 
acetylene is prodiced. Thisis strongly illuminat- 
ing, and forms an explosive compound with copper ; 
thus explaining the cause of the apparently mys- 
terious explosions of gas when passed through copper 
tubes. 

Tron castings may be hardened, after finishing, 
by immersing them, when brought to a cherry red 
heat, in a solution composed of sulphuric and nitric 
acids and water. 

MM. St. Clair Deville, Caron, and Troost, have 
succeeded in making rubies artificially. The violet 
red tint of these is said tobe exactly like that of 
the most beautiful natural stones. _ 

INDELIBLE WRITING on Zinc.—An ink that will 
afford an indelible writing on zinc may be made by 
dissolving eight parts of gum-arabic in three hun- 
dred parts water, and adding to the solution, in fine 
powder, thirty parts sal-ammoniac and eight parts 
lampblack. A quill pen must be used with it. 

MANAGEMENT OF GAS FOR ILLUMINATIONS.—The 
unscientific management of gas for illuminations has 
given rise to all the evil consequences which arise 
from over-crowding, since one gas-burner vitiates as 
much air as five human.beings. When, therefore, 
large quantities of gas are burned, great attention 
should be paid to ventilation. 

PLATING COPPER AND T1n.—Copper, tin, &c., may 
be plated, or when plated, repaired, by moistening 
the places which are to be covered with silver 
with asolution of cyanide of silver and potassium ; 
then applying to the same places finely-powdered 
zinc, and rubbing them with a brush. Iron after 
having been covered with copper, by means of a 
solution of cyanide of copper and potassium, and 
the applicatiou of the finely-powdered zinc, may be 
silvered with the cyanide of silver and potassium 
and the zinc, as before. 

CHEMICAL SCIENCE IN GERMANY.—Such is the 
appreciation of chemical science in Germany that, 
at the present time, two large chemical laboratories 
on the most complete scale are in course of being 
erected at Berlin and Bonn, atthe expense of the 
State. They will cost, it is said, about seventy- 
five thousand pounds, 


STRENGTHENING Cast-IRon.—Cast-iron is ren- 


dered very strong and tenacious by adding to it, in. 


a state of fusion, from twenty to twenty-five per 
cent. refuse malleable iron, and stirring the mixture 
with a wooden rod. Throwing into this, while 
melted, some of a mixture which has been made by 
adding from twenty to twenty-five per cent. tin to 
cast-iron, heated nntil it begins to melt, affords a 
tenacious and compact alloy, which takes a fine 
polish. 


black, or of any colour, by adding a suitable colour- 
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ELECTRICITY, in excess or deficiency, is said to 
disturb the formation of crystals ; and a thunderstorm 
has accelerated tardy crystallization. l 

ARTIFICIAL WHETSTONE. — A good artificial whet- 
stone may be formed by grinding the refuse frag- 
ments of lithographic stone in a mill, thoroughly 
mixing the resulting fine powder with powdered 
emery, borax, and nitre. The mass is next formed 
in the shape of the intended.whetstone, then sub- 
jected to strong pressure in a hydraulic press, and 
finally expcsed to a high temperature, which imparts 
to it the tenacity of stone. 

Important PROPERTY or Porato-PErrLt.— Hitherto 
it has been supposed that catalytic action was to be 
found only in certain organic substances, such as 
diastase, emulsine, gluten, saliva, &c, ; but it has 
recently been shown by Schonbein that it is to be 
discovered very generally in the organic kingdoms. 
Potato-peel, the root of the dandelion, lettice, &c., 
possess it ina very considerable degree. Potato- 
peel, in the raw state, placed for ten or twelve 
hours at a temperature of between 111° and 112° 
Fahr. in contact with starch,.changed the starch 
completely into sugar. i 

SUBSTITUTE ‘TOR Ivory, Bonz, Horn, &c.— 
Caoutchouc, or gutta-percha, is to be cut into small 
pieces, and, after having been well washed with 
water, is to be dissolved in chloroform, sulphuret of 
carbon, benzine, or turpentine. Chloroform answers 
best, if the product is intended to be white. The 
solution is to be effected in a well-closed vessel, and 
the mass is to be constantly shaken. 
chlorine gas is conducted into the solution, by means 
of a tube which reaches to the bottom of the vessel. 
As soon as the whole has assumed a uniform bright 
yellow colour, the transmission of the chlorine is to 
be discontinued, andthe chlorinated product is to be 
transferred to another vessel, and well washed with 
alcohol. A solid, light, and white mass, which con- 


changed by chlorine, is obtained. This white mass 
is to be swelled up by means of a little chloroform 
and constant agitation; and, according as it is de- 
sired to have a lighter or heavier material, or a more 
or less pure white tint, it is to be mixed witha 
greater or less amonnt of chalk, oyster-shell, marble, 
heavy spar, alumina, or sulphate of lead, in fine 
powder. The mixture is to be properly kneaded, 
and then formed into blocks, &c., of any required 
size in a press. This material may be obtained 


ing matter. The white, black, or coloured mass 
‘will answer well instead of ivory, bone, horn, ebony, 
&c., for buttons, handles for knives, or walking- 
canes, billiard balls, keys of pianofortes, &c., and 
is capable of being cut with a saw, &c., and turned 
or polished with ease. 


CHEMISTRY. 

An economic method of employing the magnesium 
light has been devised by Signor Carlevaris, of 
Mondovi. He stated, in a recent memoir, that when 
magnesium wire was ignited in atmospheric air, or 
pure oxygen, the most luminous effects were not 
manifest till a certain quantity of oxide had been 
formed, and was raised by the heat produced to an 
exceedingly high temperature. The light in this case, 
as in the combustion of carburetted hydrogen, as in 
that of hydrogen in contact with platinum, and as 


solid particles raised by the flame to a great heat—a 
heat which dissolves and volatilizes platinum, but 
leaves the oxide of magnesium solid, fixed, and in- 
tact. To raise this oxide to the temperature neces- 
stry to give the greatest light, it should be presented 
to the flame in.as small a quantity and as large a 
volume as possible, which is done by employing a 
spongy oxide obtained as follows:—A piece of 


oxyhydrogen blow-pipe, in contact with a piece of 
carbon. The chloride of magnesium is rapidly de- 
composed, leaving the spongy oxide, which gives the 
light in question. : 

A new modification of gun-cotton has been pre- 
pared by M. Blondeau, and deseribed by him in an 
important paper presented to the French Academy. 
This new kind of pyroxylene is said to possess a 
much higher explosive power than the ordinary kind, 
and, in addition to this, is unalterable, not only at 
the ordinary temperature, but.does not decompose at 
212°. -To bestow these virtues upon gun-cotton, it 
is only necessary to take a good specimen of the 


action of ammoniacal vapours. The gun-cotton be- 
comes yellow, and a. compound formed with the 
ammonia, having no less a formulathanO?4, Hao, O20, 
4 (NOs) (NO4) (NH2). This: body,when dried, form 
a powder, having the valuable properties we have 
«numerated.—Vide Comptes Rendus, August. 


A stream of. 


í ] = . ou ` ; 
sists of caoutchouc, or gutta-percha, chemically A eae 


in the Drummond arrangement, is deriyed from the | l R ; 
: RAILWAY.—Last Tuesday morning a train of two 


. trucks containing a quantity of goods was driven 


chloride of magnesium is exposed to the flame of the | 


usual sort, and expose it for about four hours to the | LAS 
tendency which some collodions have to form wavy 


THOMPSON’S PORTABLE ENGINE. 
Almost every day witnesses the advent of some 
improvement or attempt at improvement in the ap- 
plication of steam power, and especially in the 
portable form, and the desire for simplicity and a 
reduction in the number of parts has led to attempts 
almost without number to construct an engine with 
acontinuous rotary movement instead of a recipro- 
cating one convertible to rotary movement by the © 
action of a crank. It is obvious that a constant 
stopping and reversing must require greater weight 
and strength than a continuous movement in one 
single direction. Among the machines exhibited at. 
the meeting of the British Association at Birming- 
ham was a portable engine by Mr. R. W. Thomp- 
son, of Edinburgh, on the rotary principle. The 
boiler is vertical, having a cylinder of 3ft. in 
diameter by 6ft. in height, the internal fire surface 
consisting of a hemispherical bottom, with the heat 
spreading all over it by leading to a circle of vertical 
fire-tubes, passing through thé water. To one side 
of this boiler.is attached the engine, which shows 
externally as a horizontal cylinder, about 12in. in 
diameter by 2ft. in length, within. which the pistons 
revolve, the entrance and exit of the steam being 
provided for by the action of external elliptical tooth 
wheels fixed on the revolving shafts, which, causing 
alternate faster or slower movement of the pistons 
past each other, opens and closes the passages. A 
drum-wheel on the axis of the cylinder carries. a 
strap, which will put in motion any required 
machinery. The whole is supported on one pair of 
wheels, witha pair of shafts attached, and can be 
moved by one horse. The machine as shown was 
stated to be the equivalent of an ordinary eight-horse 
portable engine, and that the relative weights were, 
30cwt. the rotary engine against 55cwt. on the 
ordinary plan, while the cost price of the former to 
No flywheel: 
is needed to keep up the movement, and there is an 


‘absence of all the vibrating motion induced by the 


reciprocation of ordinary engines. The principle 
is equally applicable to portable purposes or to boats 
or locomotive engines. The actual consumption of 
fuel for work done was not given to the meeting; 
but, assuming it to be the same per horse power, 
there is nothing in the wearing parts of the machine 


‘that may not easily be replaced, and at little cost. 


Every improvement of this kind, placing steam more 
and more within the reach of every one for all the 
common Jabour-saving purposes of life, is a gain to 
the community. It is probable that this engine, 
worked by a blazing fire of petroleum, will prove 
the best and simplest, as well as the cleanliest, 
moving power applicable to ship’s launches, which 
is now found to be almost a necessity of modern 
steamships, economizing the strength of seamen by 
getting rid of the labour of the oar. Getting rid of 
weight inthis machine is a very important matter, 
by allowing a larger amount of fuel, as well as 
facilitating the hoisting in and out. 


Mr. R. Williams, late agent to the Penllyn 
Slate and Slab Company, has had a gold watch 
and chain, with a purse of sovereigns, presented to 
him as a testimonial, on his leaving Festiniog for 
a new appointment ata quarry near Corris. 


COMPLETION OF THE PNEUMATIC DESPATCH 


through the Pneumatic Despatch tubular line of 
railway from the central station at the Bull and 
Gate, Holborn, to the terminus on the premises 
of the London and North Western Railway at 


Euston. ’ 


A FEW months since we noticed the cireumstance 
of pigs being fed on coal. It now appears as if 
humanity was destined to thrive upon the same kind 
of food. * Dr. Dyes, chief physician to the Regiment 
of Hussars of the Royal Guard of Hanover, having 


observed that sea-coal given to pigs made them grow ` 
fat, conceived the idea that its therapeutic effects 
-on man might be equally advantageous. 


He there- 
fore administered some to such of his patients as 
complained of abdominal affections, and is said to 
have obtained excellent and speedy results from 
this treatment. The sort of coal he prescribes, is 
the Piesberge anthracite, which is found in large 
quantities near Osnabruck. . 


Wavy Lines on THE Priate.—To obviate the 


lines when the plate is coated, tè editor of. the 


American Journal of Photography recommends the 
addition of chloroform, in the proportions of ten 
: drops to the ounce. He saysitis effectual, but we 
cannot say why it should be so. 
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A meeting has been held in Fermanagh to fur- 
ther the improvernent of the drainage and naviga- 
tion of Lough Erne, The chair was taken by John 
Madden, Esq. Mr. Hassard produced several maps 
and plans of the Upper and Lower Lakes, and read 
a statement which proposed the lowering of the 
summer level of the Lower Lake 18 inches, and 
- that of the Upper 9 inches, and leaving the rocks 
at Belleek as a self-acting water-weir. 

ANTI-DRY Rot,—One of the best modes of pre- 
serving timber seems to be that recently invented 
at Antwerp. The timber is deprived of its vege- 
table juices and resins by steam or boiling water, 
after which, and while still hot, it is immersed in 
any cold preservative solution or dye, which it 
absorbs very quickly, and to such an extent as to 
become dense enough to sink in water. The pro- 
cess depends on the principle that porous bodies, 
when sxpanded by heat, absorb liquids while con- 
tracting under the influence of cold: and the in- 
jection is effected by means of it far more rapidly 
and more effectually than by any hitherto in use. 

A Governuent Pacxine vup.—The Commis- 
sioners of Public Works of Canada accepted on 
the 20th ult. the tender of Craig and Valliere, 
cabinet-makers of Quebec, to pack and transport 
to Ottawa the departmental and legislative effects 
for the sum of 15,800 dollars. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &c. PUBLISHED DURING THE 
WEEK ENDING 7rH OCTOBER, 1865. 

9841. Manufacture. of steel castings, T. E. Vickers—8d, 
2842. Excluding air in treating bodily injuries, M. Henry—4d. 
2843. Applying rolling friction toaxle boxes aud journals, N, Bailly, 
Č. Durand, H. G. Mesnard, and Z. Poirier—8d. 
2844. Storing grain, A. C. Henderson—4d. 
2845. Moulds for casting pipes, columns, &c.. G. Robinson—4d, 
9346, Treatiug benzole, &c., J. J. Moutie—4d. 
2847. Scarfs, G. C. Attree—8d. 
2848. Looms, P. Lachez—2s. 6d.” 
2849. Crinoline skirts, J. M. Smwith—4å. 
2850. Looms, J. Bullough—Is. 
9851. Hats, ©. Vero—8d. 
2852. Fuel, A. Wall—4d. 
2853. Manufacture of projectiles, J. P. Nolan—10d. 
9854. Printer’s ink, J. Rowley—4d. 
2855. Breech-loading fire-arims, T. Restell—1s. 10d. 
2856, Manufacture of iron and. steel, S. C. Kreeft—4d. 
2857, Locking the levers of railway signals and points, R, Holiday—4d. 
. 29858. Composition for painting, M, Destrem—4d. 
2859, Grinding ae polishing file blanks, &c., R. Allinson and H, Lea 


—leg, 
2860. 


Fire] ars J. Gothard—4d. , 

2861. Preparing jute aud other fibres, F. C. Parker—dd. 

2862. Millstones, J. Aubin—8d. 

2263. Printing machinery, W. E. Newton—Is °2d. 

2864. Manufacture of soda. W. E. Newton—dd. 

2865. Revolving shutters, H. Grafton—dd. 

2866. Jacquard cylinders, J. Hughes—4d. 

2867. Working ‘and cutting wood, H. Grafton—dd. 

8286. Signalling in railway trains, G. Score and R. W. Sievier—4d, 

2869. Beer engines, R. G. Grimes—ls. 

2870. Protecting articles worn on the person, J. Sheppard—4d, 

2871. Lamps for burning hydrocarbons, T. Rowatt—lod. 

2872. Drying moulds or packets employed in manufacturing of go 
leaf, &c., J. H. Johnsou—4d. 

2873. Ornamental chains, G. T. Boustield—6d. 

2874, Sawing and adzing railway sleepers, H. Wilson—ls, 10d, 

2875. Moulding and planing wood, H. Wilson- 10d. 

2876. Manufacturing soda and potash, A. Q. Hunter—dd. 

2877, Furnace for welding tubes, J. Fisher—id, 

2878. Anchors, S. Sharp—dd, 

2879; Brick and tile machinery, W. Snell—10d. 

2880. Raising and drawing-off liquids, J. Behrends—4d. 

2881. Horse hoes and drills, W. Sargeant—4d. 

2882, Working guns, T. A, Blakely—J0d. 

2883. Purifying illuminating gas, A. A. Croll—4d. 

2884, Carbonizing wood, M, Heury—8d. 

2885. Letter and other balanceg, W. Clark—8d. 

2886. Knitted or looped fabrics, J. Wevster and J. Langham— 4A 

2887. Hats, W. Wilson—ls, 10d. 

2888. Reguldting the flow of steam, J. Petrie—2s. 

2889. Creating and projecting cold vapours, S. Piesse—4d, 

2890. Motive power, E. S, Jones—4d. 

2801. Preventing accidents with steam boilers, J. Philips—10d. 

2892. Fire-arms and cartridges, J. Q. Tongue—éd. 

2893. Steam boilers or generators, A. H. Stott—id. 

2894. Purple dye, W. V. Wilson and J. A. Wanklyn—4d. 

2895, Instrument for solving problems in navigation, &c., J, Pitman 


2896. Paper pulp, J. Easton, junr.—ls. 2d. 

2897. Looms, J. Gaukroger and A. Gaukroger—4d. 

2898. Pipe and tobacco cases, W. Palmer—tid. 

2899, Propelling boats, J. Mackiutosh and A. H. Thurgar—4d. 

2900. Shaping the edges of iron plates, T, W. Panton and H. Panton 
i 


--4l. 
2901. Fire-places, W. E. Newton—8d. 
2902. Sewing machines, W. Martin—ls. 
2903. Sewing machines, H, Willis and G. Rice—4d, 
2904. Manufacture of iron and steel. J. Griffiths—dd. 
2905. Vent pegs and valves, S Bourne—1ldd. 
2906, Manufacture of sugar. A. V. Newton—i0d. 
2907. Breech-loading fire-arms, &c., J. Leetch—6d. 
2908. Weaving satteens, H. Eckersley—d. 
2909. Paper hangings, J. Wylie aud J. Rew—id, 
2910. Pocket, cash, and sample bags, &e., G. Kottgen—&d. 
2911. Stamping or pressing in colours, H. D. Maquet—8a. 
291%, Breech-loading fire-arins, J. Snider, jun.—1l0d. 
2913. Paper pulp, W. Ibotson—6d. 
2914, Cutting and excavating stone, P. E. Gay—lod. . 
9915, Reefing and furling sails, T. Snorey, and G. Gibson- 4d 
2916, Aniline colours, J. C, L. Durand—d4d. 
2917. Steam hammers, R. Morrisou—ls. dd. 
2918. Motlve-power engine, T, M. Brisbane—10d. 
2919. Washing, wringing, and mangling, N. Hodgson—4d. 
2920. Artificial fuel, G. M. de Bayelt and J, E. Vigoulet -—4d. 
2921, Opening and scribbling fibrous substances, P. Gan tt—10d, - 
2922, Mules for spinning, J. Paley and T. Rawsthorne—1id, 
2923. Cooling wort and other liquids, F. Millns—6d,. ~ 
2924 Lifting window sashes, 8. Price—8d. i 
2925. Releasing horses from carriages, G. Priclean—6d, 


2927; 
2928. 
2929. Getting stone and minerals, P. Haggie and P. Gledhill—ls, 8d. 
2930. Smoothing and polishing, G. Brunton—8d. l 

2931. Travelling railways, B. Molyneux, jun.—dd, 

2932. Warming and ventilating, J. Kissack—ldd. 


926. Signaling in railway trains, ships, factories, &c., J. S. Gisborne 


Yanning. F. Pflanhauser— kl, 
Segar holders, A. Oberdoerffer—dd. . 


2933. Finishiug cotton pieces, J, Eastwood and W. Wadsworth—1 
2934, Chandelier, F. Saug—dd. S 


ae signalling on railway-trains, R, Wheble—4d. 


Washing coprolites, I, Perkins—4d, 

2937. Purifying and impregnating atmospheric air and obtaining 
` motive power, J. White—ldd. 

2988. Preparing marizalade, W. Keiller—dd. 

2939. Burner for paraffin oil, &c., W. Ryder—4d. 

2340. Feeding steam boilers, L, Valant—ls. 4d. 

2941, Engraving apparatus, P. E. Gaiffe and E. Zglinicki—ls, 2d. 

oe Hydraulic presses, B. Cottom—8d. É 

2944. 

2945. 

2946. 

2947. 

2948. 

2949. 

2950. 


Composition for lighting cigars, pines, &2., R. A. Brooman—6d, 
Metallic ornamentation for feathers, W, Clark—4d, : 
Drying oils, guus, and varnishes, C. H. ©. Roberts—4dd. 

Table covers, W. Ward—4d. 

Cannons, guns, and mortars, R. W. Sievier—4d, 

Obtaining bromine and bromides, L. Leisler —4d. 

Heating buildings, J. Grundy—éd. 

Railway switches and points, T. Knowles—8d., 


NEW WORKS PUBLISHED 


BY 
E. & F. N: SPON, 
16, BUCKLERSBURY. 


Just published, 8vo. cloth, price 18s, 


RACTICAL SPECIFICATIONS of WORKS 


executed in ARCHITECTURE, CIVIL and MECHANICAL 
ENGINEERING, andin ROAD-MAKING and SEWERING: to which 
are added a Series of practically useful Agreements and Reports. 


By JOHN BLENKARN, Civil Engineer and Architect, 
London: E. and F. N. Spon, 16, Bucklersbury, 


Royal 32mo, roan, price 5s. 


HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.E. 
l CONTENTS, 
Formule useful in Designing Builders’ Work. 
Tables of the Weights of Materials used in Building. 
Memoranda connected with Builders’ Work, 
Architectural Meusuration. 
Constants of Labour. 
Valuation of Property. 
Summary of the Practice in Dilapidations. 
Scale of Professional Charges, for Architects and Surveyors, with 
various useful Tables and Memoranda. 


London : E. and F, N. Spon, 16, Bucklersbury. 


Just published, elephant folio, cloth, price £2 2s. 


Kept also in Limp Binding at the same price (can be rolled upin * 
; small compass without injury to the plates). 


RACTICAL ILLUSTRATIONS of LAND 

and MARINE ENGINES, showing in Detail the Modern 

Improvements in: High and Low Pressure, Surface Condensation, 
Superheating, together with Land and Marine Boilers. 


By N. P. BURGH, Engineer. 
Londov : E. and F., N. Spon, 16, Bucklersbury. 


Royal 32mo, roan, 4s. 6d., post free, 


RULE for DESIGNING, CONSTRUCTING, 


and ERECTING LAND and MARNE ENGINES and 
BOILERS, 
By N. P. BURGH, Engineer. 


London: E. and F N, Spon, 16, Bucklersbury. 


Eighth Edition, in royal 32mo, roan, price 4s. 6d. post free, 


A POCKET BOOK of USEFUL FORMU LÆ 


and MEMORANDA, for Civil and Mechanical Engineers, By 
GUILDFORD L. MOLESWORTH, Memb. Inst. C.E. 


London : E. and F, N. Spon, 16, Bucklersbury 


Just published, on a Sheet, price 1s., 


ELANY and OKE’S WAGE TABLES for 
ENGINEERS, SHIP-BUILDERS, CONTRACTORS, BUILDERS, 


&c., from a quarter of an hour, in regular progression, to nine hours 
and three-quarters, and from one day to ten days, at ls. to 8s. per 


day. 
London : E. and F. N. Spon, 16, Bucklersburty. 


Just published, royal 8vo., price *s. 6d. 


HE SEWING MACHINE: Its History, 

Coustruction, and Application, Translated from the German 
of Dr, HERZBERG, by UPFIKLD GREEN, Llustrated by Seven 
large folding Plates. 


London: E. and F. N. Spon, 16, Bucklersbury. ` 


600 pages, crown VO., price 10s. €d., 


ERPETUAL MOTION. Its History during 


Three Centuries; with ample Descriptions and Illustrations, 
By HENRY DIRCKS, Civil Eugineer. 


London: E. and F. N. Spon, 16, Bucklersbury. 


Royal 8vo., cloth, Hlustrated with 41 Plates, price 16s., 


P 
A PRACTICAL TREATISE on th : SCIENCE 
of LAND and ENGINEERING SURVEYixG, LEVELLING, 
ESLIMATING QUANTITIES, &c., with a General Description of the 
several Instruments required for Surveying, Levelling, Plotting, &e. 
By H. & MERRETT. : i 
a London: E. and F, N. Spon, 16, Bucklersbury. 


. Just published, 32mo., cloth, 6d. 


OAD LOCOMOTIVES, an Epitome of the 


New Road Locomotive Acts for the use of Owners and Drivers. 
with an introductory preface, by Thomas Aveling, London, 
: E, and F. N, Spon, lë, Backlersbury. 


Just Published, royal 4to., half-bound, Ilustrated by 8i Plates ot 
Furnaces and Machinery, price £2 2s. i 


[HE TRON MANUFACTURE of GREAT 


BRITAIN, Theoretically and Practically Cousidered + inclu: 

Descriptive Details of the Ores, Fuels, and "Fluxes EE 
Preliminary Operation of Calcination ; the Blast, Refinin g and 
Puddling Furnacas, Engines and Machinery, and the various Pro- 
cesses in Union, &c. By WILLIAM TRURAN, C.E., formerly En- 
gineer at the Dowlais Iron Works, under the lute Sir John Guest, 
Bart., subsequently at the Herwain and Forests Works, under Mr. 
Crawshay. Third Edition revised from the Manuscript of the Jate Mr. 
Truran, By J. Arthur Phillips, Author of “A Manual of Metallurgy,” 

Records of Mining,” &c., and W. H. Dorman, C.E. i 


London : E. and F, N. Spon, 16, Bucklershury, 


Just Published, post 8vo, cloth, 3s. 6d., 


EMOIRS of the DISTINGUISHED MEN OF 

SCIENCE OF GREAT BRITAIN, LIVING A.D. 1807-8. By W 
WALKER, Jun., with an Introduction by Robert t, ERS. 
Sa epee eee and enlarged. 7 e S 

ontaining the lives of Watt, Rennie, Telford, Mylne, Jesso 
Chapman, Murdock, the. first to introduce gas into Draci ar. : 
Rumford, Huddart, Boulton, Brunel, Watson, Bentham, Maudslay, 
Dalton, Cavendish, Sir Humphry Davy, Wollaston, Hatchett, Henry, 
Allen, Howard, Smith, the ‘father of English geology ; Crompton, 
inventor of the Spinning Mule ; Cartwright, Tennant, Ronalds, the 
first to successfully pass an electric telegraph message throuzh a long 
distance ; Charles Karl Stanhope, Trevithick, Nasmyth, Miller, of 
Dalswinton, and Symington, the inventors and constructors of the 
first practical Steamboat; Professor Thomson, of Glasgow ; Trough- 
ton, Donkin, Congreve, Herschel, Maskelyne, Baily, Frodsham, 
Leslie, Playfair, Rutherford, Dollond, Brown, the Botanist: Gilbert 
and Banks, the Presidents of the Royal Society. at that epoch of 
time ; Capt. Kater, celebrated for his pendulum experiments ; Dr. 
Thomas Young, and Jenner, the benefactor of mankind ; Jas. Ivory, 
Dr. Priestly and Cort, the father of the iron trade. í 
. London: E, and F. N. Spon 16, Bucklersbury,. 


JOSEPH STANLEY, 
(Late Foreman at David Hart's.) 
ENGINEER PATTERN 


AND BUILDERS’ 
MAKER. .- 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 
Patterns designed and arranged from instruction according to 
requirement, 
MODELS AND PATTERNS 
for 


INVENTORS, MACHINISTS, 
ENGINEERS, 
Made in all their branches by 
G. GPAYLOR, 
140, St. John-street, West Smithfield. 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 
27, LEADENHALL-STREET, LONDON. 
JOULN SMETH & Co, | 
ENGINEERS AND BOILER MAKERS, 


Sole London Agents. 


All Boilers supplied by this firm Insured the First 
Twelve Months Free of Charge. 


AND 


OT E TAYLOR. 
MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 

AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawing. 


_. (W, SPBECHLEY, 
ENGINEER, MACHINIST, 


‘AND LATHE MAKER, 
No. 118, RAILWAY ARCH, VAUXHALL-WALK, 8. 


JAMES LEWIS. 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOK 


MAKER, and Modeller of New Inventions. 
41, GREAT QUEENSTREET, LINCOLN’S INN-FIELDS, 
(Late of 5, Wych-street, Strand.) . 
Machinery made to Drawings or Patterns, and Worked 

out to &cale. X 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TJOL MAKERS, 

191, OLD KENT ROAD. 

SMALL SCREW CUTTING, TURNING, AND PLANING. 


Fifth Edition, lately published, Svo, cloth, now reduced to 12s. 
(Postage 8d.) 
PREDGOLDS PRACTICAL ESSAY ON 
THE STRENGTH OF CAST IRON, Edited by EATON Hope- 
KIssoN: together with HODGKINSON’S EXPERIMENTAL RE- 
SEARCHES. With 8 plates and numerous woodcuts. 
LOCKWOOD AND CO., 7, Stationers’ Hall Court. 


ga ee 
STAN DARD GUAGES, Surface Plates, Straight 


Edges, Scales of Length, and other Instruments of Precision, of 
great accuracy and of all sizes. -` 
H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester. 
a a a 


B 
CREW CUTTER’S. GUIDE, 
Price 1s. 6d., or stamps. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all diferent 
threads and pitches. i 

Tables for Tap making for Engineers, ito 6 inches, Gas Taps jin. to 
2 inches, Mr. Whitworth’s thread and make. . 

A lithograph showing a new radius gear invented by the auther 
of this work. j g y 

May be had at James Martin, 19, Wilson-street, New Cross-roaĝ, 
Deptiord, Kent, 
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UPFIELD GREEN, 


JOINERY HALL BUILDINGS, 79, UPPER THAMES STREET, E.C, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND E 
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SUFFELL, MATHEMATICAL 

. INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majerty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.: Telescopes, 5 miles range, from 6s. 6d. ; 


10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine - 


divided, 2s. 6d. ; T squares, 1s. to 5s,; Measuresand Rules 
of all nations, Post-office orders payable at Charing 
Cross branch. Lists ef pricesforwarded on application. 


a TUCK’S PATENT STEAM 
PACKING. 


Aq TUCK’S PATENT ELASTIC 
LININGS FOR STEAM-EN- 
GANES, PUMPS, &c. 


Apviwtraaers.—A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil and 
_ tallow, and the Packing is gra- 
AY UE “i dually and completely worn 
Aes away without beeoming hard, 
Taos OBVIATING THE Necessity OF DRAWING THE OLD 

PACKING. 


J. H. TUCK & CO., 35, CANNON STREET, E.C. 


VULCANISED INDIA RUB} ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &o. 
J. H. TUCK and CO.,35, CANNON STREET, E.C. 
W. LANGTON’S 
PATENT 
Z SELF GENERATING 

GAS STOVE 


BOILS or Frys by Methy- 
lated Spirits generated 
into Gas, free from smoke 
or smell, and is the most 
useful and economical in- 
vention for the purpose 
ever offered to the public, 


Sold by all Ironmongers, 
and at the Manufactory. 
36, CHARLES. STREET, 

HATTON-GARDEN, 


TANG 
ai BRE 


W RITING, Grammar, Correspondence, Short- 

hand, Bookkeeping, Arithmetic, Geometry, Algebra, Che- 
mistry, Electricity, Magnetism, Practical Mechanics, und Mechanical 
Drawing taught by post by Wm. BROOK, Postal School, Almondbury, 
Huddersfield, Lesson, 4 stamps (free). 


l To Electricians. 
{XAS CARBON (not compressed) Cut -in Plates 


_ or Blocks for Batteries 
Price Lists, ob application with stamped envelope, 
P. HENDERSON, 3, Park-hill, Clapham, Surrey. 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. 
31, Mark-lane, London, t.C, 


Warehouse, 
Mr. H. FERRABEHE, Agent. 


HEEL, RACK, and SCREW CUTTING. 
- SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any sizè or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St, 
George’s-road, S: London. ` 


RAPIDITY AND ECONOMY. 


neh, will not rip. 


~ 


EORGE CUTLER 


VERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


= “EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 
7 WITH ALL THE LATEST IMPROVEMENTS, 
Pa to operate, simple to learn, 
erangement. It will TUCK, HEM, FELL, 


and sews from two ordinary reels, requires no re- winding, and the se 
Price from £6 6s, 


quiet in action, and not liable to 
GATHER, CORD, QUILT, BRAID, 
am, if cut at-every 


“` WRIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
we MANUFACTORY—GIPPING WORKS, IPSWICH. 


PRICE LISTS FREE. 


~ Junr, MANUFACTURING ENGINEER, LONDON GAS- 


X HOLDER AND BOILER WORKS, 8, WHARF, WENLOCK ROAD, CITY ROAD, N., LONDON. 
Contractor’ for Tanks, Gasholders, Roofs, Purifiers, and all descriptions of Gas Apparatus executed on the most 
reasonable terms, Steam and Range Boilers of the best material and ‘workmanship on the shortest notice. 
MAKER AND PATENTEE OF THE GAS HEATED STEAM BOILER. 
Slide and Byepass Valves for Gas or Water W orks, Bolts, Rivets, Retort Screws and Doors kept in Stock.. Ga 


Works supplied and erected complete with main and service laying. 


CRICKMER’S PATENT PLASTIC METALLIC PACKING. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


LATENT WIRE GAUZE JOINT PACKING.. 
CRICKMER’S PATENT PACKING... .. 


» Is. oe per lb. | INDIA-RUBBER CORE PACKING 
28. è D 


(HEMP).. 


.. is. 4d. per lb, 
(COTTON) 


Do. Qe: 6d. y 


ee de 283d: $3 0. Do. ss 
This Packing takes less Tallow to lubricate it than any other, and teing a Pliable Metallic Surface requiring but little Pressure to 
keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS. VALVES, WASHERS, &c., &e. 
CAUTION.—Engineers, Millowners, aud others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer's. 
THE GENUINE CAN ONLY BE OBTAINED FROM i - 


ALEX. 


| ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorised Agents. 


Price Lists upon application. 


No Fitter or Turner should be without a Straight-edge. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IRONMONGER 


135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries.. Advice and assistance in 
disposing of or working inventions. Branch offices and 


agencies in every Continental State and in America. 


Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C.. . 


\O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAUD, 

4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 

Paris ; 82, Rue des Minimes, Brussels. Provisional pro- 

tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £2 10s. Circular gratis on app'ication. 


NVENTIONS , PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application.—Apply to Mr. BREWER (late 
Barlow and Ce.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 


INVENIORS ASSISTED 


"N Securing, Carrying Out, and Disposing of 
their Inventions—Apply to Messrs. B. BROWNE and CO., 
British and Foreign Patent Office, 49, King William-street, London- 
pridge. ; 
A Pamphlet gratis, on Cost of Patents, may be had on application 


[N VENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters}. 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


ATENTS FOR INVENTIONS.—Full 
: instructions may be ebtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small 
street, Bristol. 


roO SECURE INVENTIONS by Patent 

right at home and abroad, consult Messrs. TONGUE 
and BIRKBECK (gratis) 34, Southampton-buildings, Chan- 
cery-lane, W.C . 


IMPROVEMENTS IN ARTIFICIAL LIGHTING. 
HE ADVERTISER wishes to meet with one 


or two capitalists to join him in the financial development of a 
thoroughly practical and useful light. The invention is perfect, and 
has been secured. Thelight is far superior to ordinary gas, and much 
cheaper. It is quite independent of coal gas, and is applicable every- 
where. It may also be used in conjunction with coal gas, where the 
latter is laid on, greatl: increasing its light and brilliancy. Address, 
os a care of E, P. H, Vaughan, Esq., Patent Agent, 54, Chancery-lane, 


pe LONDON DRAWING ASSOCIA- 
4. TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
pene ree Adelphi, London, Enclose stamp for pro- 
spectus,. - 


OTICE.—Removing to No, 122, from 132, LONG 
ACRE, LONDON, W.C.—C. SUFFELL, Manufacturer of Tm- 
proved Engineering, Surveying, and Drawing Instruments for Home 
or Foreign service. Every instrument ofthe finest quality at very 
reduced prices. Standard Measures of all Natious. Post-free Cata- 
logues. Forwarded to all parts on remittance or London reference. 


oes SHEPPARD, of 10, Marsden-square, 
Manchester, has specially adapted himself for the supply of 
ENGINE-CLEANING WASTE, at the following prices: 


White at 
$32 per ton; grey, £25 per ton ; coloured, £21 per ton. Wadding 
Material, for wadding manufacturers, at equally low prices, in 
bleached, crimson, grey, and black, Liberal terms to shippers. 


HE LENOIR GAS ENGINE,—A number of 


these useful and economical engines to be seen in actual work 
in town and country. Being free from all danger, they can be used 
where steam power is totally inadmissible. fxhibition, and every 
information supplied at 40, Cranbourn-street, Leicester-square, W.C. 


OLLOWAY’S OINTMENT AND PILLS.— 
HAPPY HEALTH.—However provident, however careful 

man may be, he is still destined to beassailed by sickness, and it is 
wisdom to bė provided with a remedy against sucha calamity. The 
Ointment and Pills discovered by Professor Holloway are acknow- 
ledged by every person who has tried them to possess the highest 
merits in curing all outward diseases and other maladies, resulting 
from violence, exposures, mineral poisons, or scrofulous taints. These 
Pills purify and strengthen—and thus even in moderately good health 
occasional doses of them prove highly beneficial by their tendency 
to preserve the body from impurities and weaknesses, whence serious 
ailments frequently arise, 
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PATENT HOLLOW STEAM PACKING. 
HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and ig 30 cou- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the -many. 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description f India-rubber articles 
made to order. i 

Price list or circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hallow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


W. JONES $ 


DIE SINKER, | 
EMBOSSER AND ENVELOPE MAKER, 


| MACHINIST, 
PRESS AND BRASS LABEL MANUFACTURER,. 
246, HIGH HOLBORN, | 


fs . ENGINEERS (Civil and Mechanical), 
Š Patent Agents, Inventors, - Architects, Builders Iron 
Founders, &c, i 

Patterns for Castings, Models for Locomotive and other Engines, 
Bhips, Carriages, Bridges, Permanent Way, aud every description of 
Machinery made to order, Templates, Working and Finished Draw- 
ings, Tracings, &c,, Models, and’ Plans for Trials—New Inventions 
practically carried out full size or to any scale.’ Iron, Brass, and Mal- 
jeableIrou Castings suppliel, by MACMORRAN & Co., 149, Salisbury- — 
Court, ‘Fleet-street, B.C. Agents for Lrenior’s Patent Gas 
Engines -` 

N.B. Prospectuses and space papers for the City of London Working 
Classes Exhibition, and ‘all information given. . 


© W, R. GIBSON, — 
DRAUGHTSMAM AMD ENGRAVER ON 
` “WOOD, LITHOGRAPHER; &c- 
EAST TEMPLE CHAMBERS, WHITE- 
FRIARS STREET, LONDON, E.C. 


HE .EVAPORATER SURFACE. CON- 

DENSER (PERKINS’S PATENT).—This simple apparatus, hav- 

ing now been in use for some years, can be strongly recommended as 
very effective and economical. 


‘A vacuum of Win. can be readily, obtained by evaporation alone, - 


and allthe water now required for the ordinary condenser is dis- 
pensed with entirely, and pure water is returned to the boiler, thus 
avoiding all sediment, &c. In non-condensing engines the water is 
returned to the boilers at a temperature of 212 deg. ; and, . by the 
-addition of a donkey air-pump, all the advantages of a condensing 
engine is obtained. , 
‘References and estimates given on application to the Manufacturer 
and Patentee, A. M. PERKINS, 6, Seaford-street, Regent’s-square, 
gondon, W.C. 
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WwW. H. PEARCE, 


LATHE AND TOOL MAKER, 
77, GREAT SUFFOLK STREET, 
BOROUGH, S.E. | 
w ‘Lathes from 85s, upwards, 


PRIZE MEDALS, 
. LyTERNATIONAL Exuisirion, Chass I. anp IL 


PATENT PLUMBAGO CRUCIBLES.— 
. The Crucibles. manufactured . by. the PATENT 
PLUMBAGO CRUCIBLE CUMPANY are the onuy 
kind for which a MEDAL has been AWARDED, and are now 
nsed exclusively by the English, Australian, and Indian 
Mints: the French, Russian, and other Continental 
~ : Mints; the Royal Arsenals of Wool- 
i wich, Brest, and Toulon, é&c. &c. ; 
and have been adopted by most of 
the large Engineers, Brass Foun- 
Gers, and Refiners in this country 
and abroad. The great supe- 
riority of these Melting Pots con- 
sists in their capability of melting 
on an average Forty Pourings of 
the most difficult metals, and a 
still greater number of those of 
an ordinary character, some of 
them having actually reached the 
rele aaa number of 96 melt- 
NZS. ` o» 
i ; They are unaffected by cnange 
f temperature, never crack, and become heated much 
more rapidly than any other crucibles. In consequence 
of their great durability the saving of waste is also 
very considerable  —— - 

The Company have recently introdaced Crucibles 
especially adapted for the following purposes, viz. :— 
MALLMABLE [Ron MELTING, the average working of which 

_ fas proved to be about seven Days; Stes, MeLTING, 
which are found to 8AVE NEARLY A TON AND A HALF OF 
FUEL TO EVERY TON OF STEEL FUSED ; and for Zinc MELT- 
iva, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with 


' yon, 

The Patent Plumbago Crucible Company likewise 
manufacture and import Clay Crucibles, Muffies, Port- 
able Furnaces, &c., Stove Backs, all descriptions of Fire 
Stauding goods, and every requisite for the Assayer and 

Dentist. For Lists, Testimonials, &c., apply to . 
THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
. Barrgrsza Wores, Loxpen S.W 


LLEWELLINS & JAMES, 


BRASSFOUNDERS, 
COPPERSMITHS, AND ENGINEERS, 
| BRISTOL — 


Gole Makers of Clements 


ip ECONOMIC LUBRICATOR, 
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FOR MARINE, LOGO’, AND FIXED STEAM-ENGINES, 


ji H (As supplied to the Admiralty, and many Engineering and 
‘Steamship Companies.) 


° This Lubricator offers a perfect method of lubricating all the 
yi internal parts of the steam-engine, by the vaporisation of the 

*, lubricant, saving, at least, half of the oil or tallow generally used, 
pa and lessening the “wear and tear” consequent upon imperfect 
lubrication. | 


=, 


PRICES, COMPLETE, WITH GUN-METAL FITTINGS :— 


2 Pints, 620, 6d.; 3 Pints, 67s. Gd,; 4 Pints, 75s. 


BRIGHT GUN-METAL BODIES, EXTRA, 


| As they are fixed on the steam-pipe, the diameter of this should 
es : , be given; and it should also be stated whether horizontal: or 
x HPA b Pray: a l 

ame I vertical. 


PRITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 

Mr. H. U. MURDOCH having succeeded to the business of hts late Father, which has been established upwards 

of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 

various modes of securing protestiona for inventions at hume and abrowi, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. Š | . 


PATENTS. 


2 WAUGHAN, Member of the Society of Arts, British, Foreiga, aad Colonia! 
; Patent Ageat, 64, Chancery-lane, W.C. 
‘Lranpacts every description of business conwected with Letters Patent for Inventions. Provisional protection, 6-to 
8 guineas. A “Guide to Inventors” free by post. ot | 


H. WATTS, 


MANUFACTURER OF IMPROVED 
eee? ~ OFEN AND CLOSE FIRE 


T o RITCHEN 
a z 
n I RANGES, 


ENGINEER, 
AND 
' SATRNI  -HOT-WATER BATH 
ati} -APPARATUS ERECTOR, 
CN 1, Water-street, 
= jj Sih NEW BRIDGE-STREET, 
SrA HN | BLACKFRIARS, E.C, 


TUES Se iW: <== S| Hfh eee | EN l cti S é ica 
Haile | HS vicounine.se. % i in if stimates sent, post-free, on applica 
nt a : tion. 

en 
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&uits for all Occasions 


Boys’ Suits 
lös. to 35s. 


50, LUDGATE BILL. 


The new Book with 42 Engravings (86 being Portraits). iNustrating the most 
fashionable attire, will be sent post frece for six stamps, which sum is deducted from a purchase. 
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Loxpow : Printed by Mappice and Porracy, 1, Crane-court, Fleet-street; and Published for the Proprietor at the Office of the Newe- 
: Agents’ Publishing Company, 147, Fleet-street, 


Advertisements and Communications for the Editor are requesied to be sent to-162, FLEeT-sT BEET. 


TRANSMISSION ABROAD. 


REGISTERED FOR 2 3 : 
THE 
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“Vou. No 831] FRIDAY, OCTOBER 27, 1865. [Price One Penny. 


N ri 


Aaw 


we 
m 
i > SSRN 
te 1 | RS 
Nt 
i! 
a 


NY ANN 


cy 
©= 


AAN 


MMO LA N 


W 


Us 
a 


SS 


` 


f HEE] 
au: “i 
saz 75 
May if a ri 
ln ein iH 
aan hit 

E Is 


Yi 


itl 


Mie 
WH: 


The N 


x ae 


m | | Vi Ba 
Z N N yan A e ; tt Min 


= ULE 


LLL. 


WMS 


Yi 
MOQ 


MMi 


Br SS 
Ne 


ratty 
l jii 

ii A) 

IY i 
l k 
i a 
A 

f 

si 

1 ose 


SSS 
LLY peop, SO 8 7p 
x 


lll 


—— 


Wie 


fy 

z 
GB 

Z 

ilt i Z 
He 
Z 


E 


A 
Ma 7: 
Y 


a N 
PRA 


| i) 
h i 


GHIN 


1 uf 


ip 


ROBINSON AND QRESHAM’S IMPROVED | partition cone or nozzle between the steam and 
INJECTOR FOR STEAM BOILERS. liquid, and the central spindle cone, the external 
Hirnerto “ Giffard’s injector” has been con- | hollow cone or nozzle (herein after termed the dis- 
structed in various ways so as to effect an adjustment | charging cone) being fixed ; and another method has 
of the annular spaces for steam and water or other | been by connecting the hollow discharging cone and 
liquid. One method has been by moving the hollcw | the hollow receiving cone or nozzle together, and 


arranging them with suitable packing, se tha the 
larger end of the discharging cone could be adjt sted 
to and form a fixed partition cone tc regulatu“the 
space for water, the steam being still adjusted by 
the central cone spindle. By either of these methods, 
internal packing has beer necessary, which it is the 


+ 
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object of this invention to dispense with; also, to | part (d1) of the discharging dorie is shown detached 
simplify construction, and render the apparatus more | in fig. 5. It is adjusted to regulate the water space 
effective and less liable to get out of order. -yem veale DY A crank pin (d2), which fits into a groove formed 

The improvements consist;"firstly,*in arranging across the exteridr of tha nozzle, as shown in fig. 5 
and combining the apparatus so that the hollow:par-. land fig. 23 'Thisterank’pin is‘thade upon the end of 
tition cone is fixed, and so that’ the steam\is it, fa short stid 


’ npt è ` s 


-xey a 
~ 9 


37 


i ; oy shaft (d3), which has a collar upon it 
by means of the central cone spindle, as hitherto, fitting a feces in the casing; ag shown. The :short 
and in arranging the discharging cone in a peculiar 


; [Ocroper 27, 1865. _ 


_ The injector shown by Figure 14 is somewhat 
similar to that shown by Figure 13, the worm being 
-enlarged in diameter, so as to gear directly with the 
teeth uponithe nozzle (d1), which is preverited from 
turning’ by # screw (y), the head of which moves: up- 
and down inva slot in a projection from the external 
discharging cone. The’ worm (d9j is inserted 
through a slot in the casing (a1), and is covered by a 


“ghaftis kept in its plaĉe by a screw gland (d4), be- 
manner so a8 to be moveable without packing, 


independently of the receiving cone, which is, fixed. 
By making the angles which come. opposite the 
nozzle of the partition cone more obtuse than hitherto 
a shorter range is required for adjustment, and 
the apparatus acts perfectly, though the space be- 
tween the two nozzles varies to the extent required 


for adjusting the space for liquid. The discharging 
hollow cone is made in two parts, an internal part 
forming the smaller, and an- external the larger_end 
of the hollow cone; the external is fixed, the internal 
part is moveable, and by the larger end of this part 
moving to and from the nozzle of the partition cone 
the space for liquid-is adjusted. 

The necessity for -packing is dispensed with by 
arranging pọ that the’ moveable internal part of the 
discharging cepne will extend only-a little past the 
nozzle’ of thé partition cone when the space for liquid 
is fully open, at which point the jet or current has 
attained a very high velocity, and when so arranged 
we find the passing ‘fluid.has no tendency to escape 
between the internal and external discharging cone, 
but rather to suck in air, or to draw in any fluid 


jector,-with the discharging and receiying cones eacb 
made in two parts; an internal part forming the 
smaller end of each cone, and an external pait form- 
ing the larger end of éach cone, which external parts 
are both fixed, The external part of the discharging | 
and receiving cones.is. arranged similar to that above 


described. Lhe #Wo'internal parts are connected so 
as to move together, and may be considered one 
piece. This internal part of the discharging and 
receiving cones is actuated in the same manner as 
the internal part of the-discharging cone, as de- 
scribed, and packing is dispensed" with by arranging 
so that the ends of the internal part are kept opposite 
the rapid part of the jet or Current, so explainedy__ 
In some-high-pressureinjectors it will be an advan, 
tage if=the space between the discharging and 
receiving cones or 'yidzzlés can. beclosel after the 
injector has been-brought,inte eperatioh, This part 
of the invention consists in constructing injectors 
with the discharging cong arranged and actuated as 
described, the nozzle ofthe internal part of the 
discharging cone heing formed to fit like a valve into 
the nozzle of the receiving cone, so that when the 
injector has been got to work the internal part of 
the discharging cone may be brought against the 
nozzle of the receiving cone, and by this means the 
communication with the atmosphere may be closed. 
Fig. 1 is a longitudinal section; fig. 2, a cross 
section in the line A, B.; and fig. 3, (partly) an out- 
side view. The/external casing (a, a!,) is formed 
in two parts united by flanges (a3). One part (a) 
of the casing is screwed and',bushed to receive the 
central cone spindle (b), and provided with a pack- 
ing gland (b1) routid*the central a spindle, and 
the partition cone (c) whigh separatésthe steam and 
liquid js screwed so as to ft exagthyiimthe centre of 
the discharging cone (d) When the"two parts of the 
casing (a, at) are secured together by their flanges. 
The external part (d) of the discharging cone-is 
secured into thei¢asing (a!) sp as to be steam-tight, 


p3 


and in this extertial: part the ¿internal or nozzle T: 
do} containing’ the discharging and receiving cones and 


(di) of the discharging cone is fitted so as to 
freely to and-from the.nozzle of the partition cog. 


When this intern4fpart (d1) of the discharging cone 
gives the largest anntilar space for liquid, its end 


extends but a short’distance past the nozzle of the 


partition cone (c), and the external diameter is kept 


as small as possible, so as to be opposite that part of 
the passage where the jet or current has attained its 
greatest velocity. Should the external part be made 
much larger in diameter, sb‘as'to terminate opposite 
that part where the current is moving -at a slow 
speed, there will be leakage, and internal packing 


would be required, which it is the. object,of this. 


nvention to dispense with. The internal or nozzle 


~(d2) extends .a little -beyond the circumference of 


-+ carr bé easily passed through, ~The short shaft (d3) 


tween which and the collar upon the short shaft 
packing is placed, and by means of a, screw gland 
sufficient friction car be put upon the short shaft to | 
prevent it from turning too easily. The crank pin 


cap (a4) secured by screws. 

Figure 15 shows an arrangement somewhat similar 
to Figure 14, except that in place of- the . worm 
(d9) a toothed pinion (d9) is fixed, which gears with 
a pinion (w) fixed upon the internal nozzle (d!), to 
which it gives rotating motion, the internal dis- 
charging nozzle (d1) being made to screw into the 
external discharging cote (4). Ineach of the in-- “ 
jectors, j represents the inlet for steam ; g, that for- 
water or liquid; and h, the overflow orifice.. . . 

Figure 16 shows the manner in which the third 
part of the invention is carried into, effect. Tho 
nozzles (d and e) are formed as shown, and ground 
to fit like a valve. Wher the arrangement is ap- 
plied toinjectors where the partition cone is adjust- 
able to regulate the water space in the ordinary 
manner, the movable nozzle need not extend so 
close to the .nozzle of the partitioh cone as to effect 
the adjustment of the water space. 

The inventors reside in Manchéster, Mr. Robinson 
being connected with the Atlas Works. 


the short shaft (d3), but by forming a notch at one 
side of the hole in the casing for the short shaft it 


is turned by a handle (d3),awhichimbhy'be formed with 
a pointer (d6) referring-to an index (d7) fixed upon 
the exterior of the casing (as shown in fig. 3), and 
this index may be graduated according to the mini- 
mum :and,maximum pressures of steam, for which the 
injector is intended, so that the nozgle part (d?) when 
starting the injector to work may be placed as near 
as possible to the correct position suitable for any 
known pressure of steam to be used by the injector. 
The receiving cone or nozzle (e) is screwed into a 
ring (e2), which carries the stalk of the valve (eè), and 
this ring screws into the casing (al), so that the 
distance : between the discharging and receiving 


nozzles a and e) can be adjusted when the injector x 
is applied.to suit high or low pressures. An end 


view of te ring and valve is shown detached by fig. 4. 

Figure: 6 is a longitudinal section ; Figure. 7, a 
cross section on the line A, B, Figure 6; and Figure 
8, partly å side view of one modification of the im- 
provements. The casing ismadein two parts (aand at) 


paxtemiel parts (dande 
of-the discharging and receiving cones, and tie valve 
Xe at abt 


(e3) fittedat the end thereof, as shown. Théintvernal 


ternal nozzles (d1 and e!) 
exterior, and have a toothgg 
shown, into which a pitiog (d2) gears upop’aj short 
shaft (43), shown best in-Higure 7. This shaft (@) 
is inserted through a hele#in the casing (44), which 
is closed, by packing and å gbrew gland (d4), 4s shown. 
Upon tke exterior end of “the shaft a hand wheel (45) 
is placéd, whichis graduated upon its edge, so that 
it may be set to regulate the water space to any 
known pressure of steam, ‘by bringing a point upon 
the index corresponding’to the known préssure 
opposite & pointer (dë) fixed in the side of the casing, 
as Shown ‘in Figure 8. 7g te 
Figure'11 is a longitudinal seetioa; Figuie 12, a 
cross section on the line A, B, Figure 11,: which 
show an injector according to the second part-of- the 
invention, and similar to that shown by Figures 6, 7, 
8, except that the external parts of the cones (dand e) 
form part of the body or casing of the injector; in. 
other respects the injector is constructed in the same 
manner-as that shown by Figures 6, 7, 8, except that | 
art (4) containing the central cone spindles (b), 
‘and, partition cone (c) is screwed into that part (a1); 
Vilvees, n Ba 
Figures 13, 14, 15, are outside views; partly in 
section; showing various methods for! giving the |- 
movetnents for adjusting the position of the interñaF 
“nozzles of the discharging and receiving cones. we 
" In Figure 13, the worm (d2) “upon the shaft (d*) 
gears with the pinion (d?) that éngages with the 
toothed rack upon the nozzle part (d!). Itis arranged 
with a screw gland stuffing box (d+), as sho-n, 
the part (a4) forming the bearing and the stuffing 
box, and carrying the axis (d?) of the pinion (d+) 
being secured to the side of the casing (a) by: 
ACTEWS. - , 


E Aaa A A Saj a 
A Convex lens burns at 25ft. under the surface of 
the sea in a diving bell. TE ned 
Tus first known use, of the rail in railways is 
due to Beaumon, im thé yéar 1630. [| 
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. BIRTH AND GROWTH. OF THE IRON | 
_By James ROBERTSON, Esq: - 
| e eee is the portraiture of the‘past. 
compound ef philosophy and poetry; the 
philosophy affords us sound advice and lessons of 
wisdom, deduced from the experience of our pre- 
-decessors, and confirmed by the transactions of by- 
gone times. The poetry of history leads the imagi- 
mation to realise a -past state of affairs, and par- 
ticularly pictures forth the life and manners of those 
who have transmitted the discoveries of civilization, 
whose names are hallowed in the arts and sciences as 
benefactors of their race. The historian of a king- 
-dom such as this has a great task before him, a sub- 
ject with many ramifications, embracing’ varied and 
conflicting interests, and demanding that each indi- 
-vidual branch of manufacture should have 4 distinc- 
tive. individuality, showing how: order arose out of 
‘chaos, showing how our mechanical power and com- 
‘ mercial industry arose, showing how the iron arose 
from a few hearths in remote and solitary forests to 
"an importance truly wonderful from their colossal 
proportions, and to which the past history of ancient 
or modern times can find no parallel. I shall restrict 
myself to the commercial: importance of the iron 
trade and its gradual and vast development, know- 
ing that with a.practical people like ourselves scien- 
tific discoveries, wliich. have no real or commercial 
value, are seldom popular, and:that the commercial 
walue.which the skill of the engineer has given to 
: the iron trade has placed it in its present ‘proniinent 
‘position. ` > a | l DoT pio 
*. "Manifold are the uses to which this metal has been, 
applied—the ploughshare and the sword, the grace- 
‘ful needle and thé -ponderous anchor, the medicine 
of the physician administered to cure, and the deadly 
Spall ef— ct ti 
eer ee ** The mortal engines, po 
> Whose rude throats the immortal Jove’s dread clamour 
T counterfeit,” «me» cee : 
‘owe alike their origin to iron dug from ‘the bowels. 


- of. the harmless earth.” In the form of steel it has |- 
“now become, in thé form of. crinoline, an important, |: 


: element-in female dress, and in Berlin it has been’ 
: manufactured into trinkets, earrings, and ornaments,’ 
the price of;,some-of which reach the astounding 
-figuré of. £2,700 per cwt. eee 
- Iron must have slumbered in the earth long before 
the creation.of man; yet if we go to Holy Writ, we 
. find-that.not many generations had passed away ere 
Tubal Cain beéame an artificer in brass and iron. 
‘Gold, silver, and copper are found in their perfect 
~ ŝtate, so that it required less cunning to discover 
-these metals; still the hidden wealth of the iron- 
» Stone must have been early found out, since so soon 
<after man’s eréation we have evidence of its exis- 
- tence as a metal. How it was discovered we have 
-no evidence to show.: Whether by revelation or 
‘gcience we. can only. conjecture; but science itself 

is a revelation. It is the sounding of the hidden 

secrets of Nature; it is the investigation. by the in- 
quisitive spirit of man of. those immutable laws by 
which this globe is governed; and as man trans- 
> mitted to his. posterity his discoveries in art and 
science, posterity perpetuated the discoveries, whilst 
the means by which those discoveries were made 
-were irretrievably lost. We find from the Sacred 
> Volume that 1500 years before the Christian era Og, 
¿king of Bashan, had a bedstead of iron, proving that 
-iron had, at that early period, been applied to 
-domestic purposes. Goliath, the giant of Gath, had 
-å spear-head of. iron (B.c. 1044). 
-fensive armour spoken of about the same périod; 


-and Job says, ‘Oh! that my words were written |. 


with an iron pen, and cut in the rock, that they 
might endure for ever.” Herodotus speaks of men 
skilled in science brought. into Greece by Cadmus 
- (8.0. 1500), by whose abilities gold was discovered ; 


they made arms and edge tools,-.and great fleets were | 


‘built, which gave to Greece the dominion of the sea. 
' The ‘earliest writers on the manufacture of iron are 
Diodorus Siculus and Pliny the elder. 


=; (Eo be continued.) 
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DR. SJOGREEN, a Swedish naturalist, states that 
-the. particles of pure iron found in the Swedish lakes 
result from the deoxydising action of certain insects. 
Their larvæ absorb oxygen from the oxide of iron 
-and form a cocoon of pure metal. 

By order of the King of Sweden, experiments with 
“submarine infernal machines are about to be tried on 
_ the old ship of the line ‘‘ Charles XII.” | 

Tux finance of the late East London Working 

‘Olasses Industrial Exhibition turns out satisfactory. 
The expenditure was £377 4s. 7d., the income was 
(£377 14s. 7d. l D 
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There is also de- |, 
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brace the ring, the ring in front of the face of the 
headstock, the screws to secure it there, and the 
bent plate or staple passing to the rear of the right 
hand upright of the headstock, through which staple 
the screws pass. 
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Fig. 1 gives back view of chuck, the sliding por- 
tion of which projects to theright. The centre boss 
is that into which the mandril-nose is screwed, and 
on each side are the projecting jaws which are 
fastened to the sliding plate. The dotted circle 
marks the position ofthe ring, see fig. 3, and the 
four small circles are the’ tail-ends of four screws 
which fasten two slider plates at the front of the 
back-plate of the chuck. Fig. 2 isthe chuck viewed 
in front, the centre boss is the nose of chuck, the 
two screws in a line with this are those which secure 
the jaws for the ring; the other four screws near 
the edge fasten the two fillets to back plate. These 


ae 
fillets have V-shaped grooves in one edge, along 
which the slider moves; they are semewhat thicker 


‘than the slider, so that the latter does not rub on 


the back-plate; each one has also the heads of two 
screws, working in edge of back-plate, pressing 


against it to make up for wear in the slider and |" 


fillets. 


jt ‘The two.jaws to the ring’ have also set pin’ iù 
J them, the holes for which, in thé slider, are placed 
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alf a diameter nearer the middle than their true 
position would’ be, and the pin is filed one-half away 


‘| to allow them to enter.- Inserting a pin with less of 


its substance filed away and easing the screw-hole 
in slider, will maké the jaws fit close to the ring as 
it wears. The two plates and staple can be of cast. 
iron, the fillets and ring of gun-metal, the jaws of 
case-hardenediron or steel. The usual lathe chucks 
fit on the nose‘ of the slider, a flat piece-of well- 
seasoned plane with a piece of box wood inserted at 
the centre in which the female thread is chased, 
forms a very useful one for picture frames. ` 

The eccentric chuck (inventor unknown) is ‘drawn 
in figures 5, 6, 7. - The first of these is a front view: 
shewing (1), two slips‘ of brass between which ‘an, 
oval pieca (2), slides; a circular piece (3) edgéd by. . 
2, to which, the block for chucking is secured by. 
three screws entered at the back. The slips Tare 
fastened to the lignumvite or box body by two, 
wood screws each. The oval piece, 2; whose ends 
are cut off square, has a hole in it large enough to 
fit 3, and is secured by a screw-bolt at each énd. 
These screw-bolts move in slots cut through the. 
chuck, and so allow the centre of 3 to be placed 
eccentrically to the axis of:the mandril.. The edges 


A 


of 1 are graduated for counting this eccentricity. A 
common division is into 1-120th of an inch. The 
circular plate 3 has rivetted into it an axis passing 
through a tongue, which is so fastened that turning 
the winged nut pulls it down in its recess, and 
makes 3 firm on its seat. The tongue is screwed 
loosely in position at one end, and has the bolt for 
winged nut at the other; it has through it a slot, one 
end of whichis enlarged to admit: the head of the 
axis of 3, the central part of which can glide along 
the slot. Round the circular hole in 2 are marked 
divisions, 96, 100, 144, or 192, to serve as a click or 
counting-plate. Some kind of slide rest or tool 
holder is requisite, or the rings in one circle of orna- 
mentation will not correspond. Fig. 6 is a side view 
with the tongue dotted out, and the chucking screws 
projecting upwards. Fig. 7 is a section across the 
towgue-recess. The portions 1, 2,3, are of brass, 
the tongue, axis, and bolts of steel. All the figures 
are about one-fifth of the real size. © H. Hursvt. 


Ar the last meeting of the Literary and Philoso- 
phical Society, Mr. Dyer, referring to the breaking 
of the Atlantic Cable, expressed his surprise that 
no apparatus had been provided to seize and secure 
the end.of the cable when the rupture took place, as 
contrivances for a similar purpose were in use in 
almost every cotton mill. san tein ae ae i 

Sounps aré distinct at twice the distance on water 
than they are on land. l ; 
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IMPROVEMENTS IN THE CONSTRUCTION 


"OF BATTENS FOR WEAVING. 
- This invention of John Thomas Cook, of Leices- 


ter, consists in adapting to the shuttle races of looms 
employed for plain and figure weaving, and for the | 
manufacture of elastic web, certain novel and im- 


proved mechanism for driving the shuttle. 
Fig. 1 represents an elevation of. 
the back of the battern and shuttle 
race of a loom suitable for weaving: 
natrow goods, such as elastic web B 
showing the improvements adapted _ 
thereto. Fig. 2 is a plain view of the 
shuttle and batten, and portions of - 
the shuttle race, showing the method - 
of connecting the shuttle withthe | 4 
improved mechanism for throwing 
the shuttle across the loom, and 3 
through the shed of the work. Figs. 
-3 and 4 respectively exhibit trans- 
verse and vertical sections taken 
through the line A, B, and U, D, of 
Fig. 1. R ai 
A, A, are boards forming, by the 
spaces at a, a, the shuttle race of the _ 
loom; B, B, are brackets for holdin 
the boards A, in proper position ; C 
is that part of the batten which 
beats up the work at each shed of 
the warps, the upper part of C takes 
into a slot formed in the tube D, and 
the lower part rests in a recess 
formed in the piece E, to which 
piece the brackets B are securely 
fixed. G is a long spindle sup- 
ported by, and working in bear- 
ings formed in the brackets B; H, 
H!, are cylinders, having helical 
grooves, or quick-threaded screws*,*, 
formed around them; these cylinder have a hole 
formed through the centre of each, in the direction 
of their length, so that when said cylinders are 
passed onthe spindle G. and tightened thereon by 
the screws c, c, tne aforesaid spindle and cylinders 
willrevolve together upon rotatory motion being im- 
parted thereto, either by an endless strap or band 
passed over the pulley I, or by other cven ient 
and suitable means ; IX is the shuttle carry- 
ing the cop containing the welt in the 
usual way. For the purposes of this in- 
vention studs or pins d, e, are fixed into 
the back of the shuttle near each end thereof 
and take into th- grooved helices formed 
around the cylinders H, H1; care being 
taken to so arrange them with respect +o 
the helical grooves in ths cylinders H, Hi; 
that when the shuttle is thrown across the 
loom, and through the shed of the work, 
in the act of weaving, one of the pins shall 
not leave its respective grovved cylinder 
until the other pin has entered into the 
helical groove of the other cylinder. In order 
to obtain great velocity of the shuttle, the 
grooved helices should be made of such a 
pitch that one revolution of the loom shall 
produce two revolutions of the cylinders 
H, Hi, during which time the shuttle will 
be thrown twice scross the loom. 
The patentee claims ‘‘ the general com- 
bination and arrangement of the parts above 
deseribed, and especially the helical grooved 
cylinders, H, Hi, and studs or pins d, e, as 
constituting improvements in battens for 
weaving.” 
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IMPROVEMENTS IN STEAM 
POWER IN CULTIVATING LAND.* 


The invention of Henry Septimus Cole- 
man and Alfred George Edwin Morton, 
both of Chelmsford, relates, first, to a novel 
application of two steam engines (one at 
each side of a field) in the traversing of two 
implements to and fro in tilling the land, 
such engines both operating simultaneously 
on the same circuit of rope or ropes by 
which the implements are propelled. _ 

The invention. relates, secondly, to a 

_ peculiar con-tructiou of drum or rigger for 
communicating the power from.the engines to the 
traction ropes of agricultural implements, whereby 
endless rop:s can be used, and at the same time a 
sufficiest holding power is provided therein for the 
purpose required, the peculiar construction of drum 

earn of the rope passing more than once 
round t. aS l 


Fig. 1 isa diagram showing the improvements 
EAE N ee 


* From Newton’s Journal of Arts. 
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in the application of steam power to the culti- 
vation of land. a, al, are the ‘engines placed at 
the headlands. With the exception of the rope 
drum, they axe of the usual construction, but may, of 
course,. be each of less power than where only 
one engine is employed. b, bl, are the two imple- 


| ments; c, cl, are the ropes passing round the rope 


COOKS WEAVING. 
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drums of both engines; these ropes are shortened or 
lengthened by taking up or letting out at the points 
where attached tothe implements, and according to 
the distance apart at which the engines are disposed. 
The implement b, operates from the middle of the 
field to the engine a, on the left, and the implement 
b1, operates on the land from the middle point to the 
engine 41, on the right, the retrograde movement of 


COLMAN & MORTONS HAULING APPTS 
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the one implement taking place while the other isin 
work, The implement moving backwards does so 
in each case on the unbroken ground. The imple- 
ment b, is.represented as in work while implement b1, 
is Moving backwards. Hach of the implements b, 
and 61, is, of course, supposed to. represent a com- 
bination of ploughs, scarifiers, or other instruments 
combined in one frame, as is well understood. 

By this arrangement it will be readily understood 
Sat, with both engines working simultaneously, the 


power of engine a, for instance, will be transmitted 


directly to b, (the implement in operation) by the 
rope c, while the power of the engine a1, will be 
transmitted directly to bl, (the implement out of 


work) by the rope cl, but which will be in excess of 


what is required tor producing the retrograde motion 
thereof; the surplus power will consequently be 
transmitted by the rope to the drum 

of the engine a, round whichit pass¢s, 

and thence to the implement b, in 

Bo. work, and therefore utilizing the 
whole power of both engines. The 
engines are moved forward on the 
headlands in the ordinary manner 

at such times as will cause the im- 

plements to be hauled in the direc- 

tions necessary to traverse the im- 

plements in the lines desired. 
Fig. 2 represents a transverse sec- 
tion of part of an engine boiler, hav- 
ing a rope drum arranged and còn- 
structed according to this invention ; 
and. fig. 3 is a transverse vertical 
section of the drum. It is mounted 
on a strong stud d, fixed on the 
under part of the body of the boiler, 
somewhat as usual. 6 is the drum 
cast -with a broad groove or face, in 
which the pinions f, f, are disposed, 
as seen; they are mounted on axes 
h, h, received in bearings i, 2, in the 
arms or body of the drum. The 
drum is cast with a flange and inner 
ring of teeth k, in which a pinion 
l, takes, receiving motion from the 
engine by means of the shaft m, on 
= which it is mounted, as.well under- 

stood. The V-grooves in the pinions 

f, form the grooves in which the 
rope c, shown by dots, encircling the drum, lies, 
by which it is kept iu parallel coils. The teeth of 
the pinions f, take into a stationary screw thread p, 
fixed on the bottom of the stud d, which controls the 
position of the pinions, and which by the rotary 
motion of the drum imparts a slow rotary motion to 
the pinions f, on their axles k, the amount of such 
motion being equal tothe distance from one tooth to 
_ another of the pinions f£ Thus the required 
position of the rope on the drum is uni- 
formly maintained throughout its action, 
and as indicated in dots in fig. 2. 

The patentees claim, ‘‘ First,—the com- 
bination described, in which the power of 
two engines is applied to two distinct 
agricultural implements, in the manner de- 
scribed. Second,—the combination, ar- 
rangement, and operation of parts repre- 
sented and described, with reference to 
figs. 2 and 3, constituting a hauling rope 
drum, and its application for the trans- 
mission of power applied to agricultural 
implements. 


ASTRONOMY. 


PHOTOSPHERE oF THE Sun.—Mr. Fletcher 
was enabled to observe the disc of the sun 
to great advantage during this summer. 
finding no spots of sufficient magnitude 
to atrest his attention, he turned the 
telescope on the surface of the sun itself, 
and with the help of Dawes’ solar eye- 
piece, armed with a power of 410 and an 
aperture of a quarter of an inch, saw all the 
features admirably. He found the entire 
surface on each day when it was ex- 
amined, covered with minute white gran- 
ules, and although the ‘‘rice-grain ” com- 
parisons of Mr. Stone are very felicitous, 
yet the shapes were too various to be 
accurately described by any general term. 
They have sometimes been kept in view 
. for a space of from ten to fifteen minutes 
without any change in situation or form 
being perceptible. None of that peculiar 
appearance ef interlacing could be de- 
tected, unless when the air was tremulous. 
‘Mr. Fletcher is of opinion that the gran- 
les are not ‘* entities ” at all, but only some 
portions of the sun’s luminous atmosphere delevate 
into the outer or non-luminous atmosphere. They 
were estimated to be about two or three seconds in 
length, and about a third of that quantity in 
breadth, but no general form could be dis- 
tinguished, and there was no tendency to elon- 
vated forms. If such were the shapes observed, 
he concludes that no interlacing could be perceived 
unless the granules were dies of extreme thinness ; 
but no such structure could be imagined. Mr. 
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Fletcher thinks that those phenomena were well 
known to Sir. W. Herschel, and that they are fully 
-described by him in tbe ‘‘ Philosophical Trans- 
actions ” of 1801. The drawings which accompany 
that paper seem to confirm that opinion. 


SWEDENBORG. —No. 1.* 
Sir, —I am glad to find that one influential j ournal 
at least is courageous enough to give admission to a 
biography of a man misunderstood by the age in 
which he lived, and whose merits are only beginning 
+0 be recognised : and also for the opportunity given 
me to set before your thousands of readers what little 
it is in my power to give respecting the life and 
works of one who was most emphatically the “‘ friend of 
the people.” But I would have the reader under- 
stand that I do not profess to render an essay war- 
ranted to come scatheless from the critics—the ne- 
-cessities of a business in which close application is a 
primary necessity prevent my paying attention to 
the requirements of the Academy. I would, how- 
ever, express the hope that what I have collated and 
am about to exhibit may not cause your inquiring - 


correspondents to regret the expression of their | 


curiosity ; and should the result of their perusal of 
these necessarily brief papers be the creation of an 
interest in their subject, I shall be amply repaid for 
whatever of time and labour has been expended 
‘thereon. E. C. 


At Stockholm, on the 29th of January, 1688, the 
wife of the Bishop of Skara, Westrogothia, gave 
birth to Emanuel Swedberg—named Swedenborg, 
_ when, in 1719, he was elevated tothe rank of no- 
bility. It should be stated, however, that atthe time 
‘of this addition to his family, Swedenborg’s father 
was only chaplain to a cavalry regiment off the Guard, 
also, that he was a great patriot—exhibiting his 
patriotism in an eminent degree at a time when 
Sweden had lost her veteran armies, and “ was fain 
to send her lads and old men into the field against 
the combined forces of Russia, Poland, and Den- 
mark—while she was afflicted within by famine and 
pestilence.” Young Swedenborg received the b:st 
classical education which the time afforded, and in 
1709 took his degree of Doctor in Philosophy at the 
University of Upsala. In 1710 he took ship for 
` London, where, and at Oxford, he spent a year, at 
the end of that time crossing overto Holland, thence 
journeying into France he stayed a year at Paris and 
- Versailles, returning home in 1714. On his retura 
he still busied himself with mathematics and me- 
-chanics, and his attainments in these sciences soon 
procured him an acquaintance, and an intimate con- 
nection during many years with the Archimedes of 
Sweden, Christopher Polhammar, probably best 
known to our times as Polheim. By this con- 
nection he not only acquired great attainments in the 
science of mechanics, but obtained the further advan- 
tage of partaking of the confidence with which 
Polhammar was honoured by the celebrated Charles 
XII. The diploma appointing him to his office of 
Assessor Extraordinary of Mines in 1760, states that 
. the King had a particular regard to the knowledge 
possessed by Swendenborg'in the science of mechanics, 
and that his pleasure was that he should accompany 
and assist Polhammar in constructing his various 
‘mechanical works. His Majesty often made use of 
the knowledge and talents of the two geniuses, which 
in both of them, especially on the subject of me- 
-chanics, were accompanied with the gift of the most 
happy invention. Thisis not the place to speak of 
the works of Polhammar, otherwise there might be 
‘mentioned the famous dyke of Lyckeby, the locks of 
Trolhatta, the basin of Carlscrona, and other works. 
Of such, Swedenborg executed one of the greatest. 
importance, during the siege of Fredrickshall, in 

1718. He contrived to transport over valleys and 
mountains, by the help of rolling machines of his own 
_ invention, two galleys, five large boats, and a sloop, 
from Stromstadt to Iderfjol, which divides Sweden 
from Norway towards the South—that is tosay, for a 
distance of 14 miles. By this operation, says M. 
Sandel, in his “ Oration,” the King found himself in 
a situation to carry on his plans, for, under cover of 
these galleys and boats, he transported upon pontoons 


* We desire itto be understood that wedo not neces- 
sarily endorse all put forward by the writer : advocates 
for fair play, we willingly give room to a fair notice of 
‘the life of} aman thought by many tohave been most 
-grossly maligned by his contemporaries and the present 
,generation.—Ep. E. M. 


his heavy artillery, under the very walls of Frederick- 
shall. In the same year he publishedan introduction 
to Algebra, which was honorably reviewed in the 
“ Literary Transactions of Sweden,” for its ex- 
cellence, clearness, and practicability. It is com- 
prisedinten books, and treats on—1. Theexplanation 
of the terms employed, and the simple arithmetical 
processes. 2. The mechanical powers—lever, pulley, 
inclined plane, &c., with a variety of problems. 3. 
Laws of proportions, also with numerous problems. 4. 
Geometrical theorems, stereometry and specific 
gravity. 5 and 6. The properties of the parabola aud 
hyperbola, with numerous other problems. 7. Theory 
of projectiles and artiliery, with problems. 8, 9, 10. 
On adfected roots, and the integral and differential 
calculus. This profound work was followed by his 
“ New method of Finding the Longitude of places 
by Lunar Observations.” At this time it is interest- 
ing to note our author’s complaint that his labours 
are not appreciated, that his productions ‘‘ are looked 
down upon by a number of political blockheads as 
mere scohlasticexercises, which ought to stand back 
while their presumptuous finesse and intrigues step 
forward.” It is only just to our author to here note 
that previous to this he had ventured, and with suc- 
cess, to publish as a poet. Much of his product has 
the true ring about it, though I am not aware 
whether it has all been done into English. In 
1719, as’noticed, the family of Swedenborg was 
ennobled by Queen Ulrica Eleanora, and our au- 
thor took his seat with the nobles of the Eques- 
trian Order, in the Triennial Assemblies of the 


SWEDENBORG. 
States. In the same year he published four works, 
the first on. a proposal for fixing the value of coins, 
and determining the measures of Sweden, so as to 
suppress fractions and facilitate computation ; after 
which he was commanded by his sovereign to draw 
up a mode of computing by eighths, which he com- 
pleted in a few days with its application to the 
received divisions of coins, weights, and measures : 
also a disquisition on cubes and squares, and a new 
and easy way of extracting roots—all illustrated. 
The honour of introducing the differential calculus 
into Sweden is due to our author, as that of the deci- 
mal mode of numeration (founded on ciphers up to 
64) is due to his sovereign, The second work of the 
four above mentioned is a treatise on the motion and 
position of the earth and the planets; the third on 
arguments derived from the various appearances in 
the North of Europe, in favour of the depth of the 
waters and greater tides of the sea in the ancient 
world. The fourth is an interesting and clear little 
work on docks, slu’ -es, and salt works, to which I 
may allude hereaf r. 

About this tis; e our author contributed papers to 
the Acta Liter sria Suecice, and in 1721 undertook a 
professional ourney to the mines and smelting works 
of Saxony and the Hartz mountains. Besides ac- 
complishing the principal object of his journey— 
though it lasted but fifteen months—Swedenborg 
published several important works at Leipzig and 
Amsterdam—among them ‘‘ A Geometrical Explana- 
tion of Chemistry and Physics,” treatises ‘‘ On Iron 


| certainly never above red-hot. 


and Fire,” and ‘‘ Miscellaneous Observations”’ on 
subjects connected with the physical sciences, 
especially on minerals and the strata of mountains. 
At this period, according to C. E. Strutt, in his intro- 
duction to his translation of our author's ‘“‘ Prodro— 
mus Principiorum Rerum Naturalium’—or fore- 
runner of a new chemical philosophy—chewistry 
was in a state of transition: the science possessed 
no uniform and definite“nomenclature, as no compre- 
hensive theory had yet arisen; and the doctrine of 
the Four Elements held “ divided empire” with that 
of the Three Principles of the alchemist. Forth 
came Swedenborg, with a clear. perception of the 
desiderata, with his new chemical philosophy, which 
he founded partly on the ideas of the ancients, con- 
cerning ultimate atoms. A characteristic of his 
system is the explanation it gives of the origin of 
saline atoms—constituting the first inert matter—in 
the depths of the primeval ocean, where they are 
presumed to have been moulded in certain inter- 
stitial spaces, vacated by the etherial element, be- 
tween the bullular particles of water. The theory 
treating all substances in the domain of physics and 
chemistry as subject to a peculiar mechanism, variety 
is referred to difference of position, weight, and 
motion. Says Mr. E. Rich (“ Sketch,” p. 13):—This 
extraordinary attempt to bring invisible things to 
light has been thoroughly justified by the success 
which has attended Dalton’s hypothesis in an age 
better prepared for its application; and by the 
equally remarkable fact that the definitions given 
of salts, acids, and alkalies, have gradually approxi- 
mated very near indeed to those which result from 
Swedenborg’s hypothesis. We say nothing here of 
a latent connection between the principle on which 
it is founded, and some of the results obtained by 
Berzelius, ‘‘ whose fame, as a chemist, is as wide as 
the civilized world.” 


(To be continued. ) 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


BOOKS ON TURNING, &c. 

Sir,—I eopy for I. H. the title page of 26 in list. 
The art of double-counting on the lathe, by Capt. 
James Ash.—London, L. Booth, 307, Regent-street ; 
and sold by Holtzapffel and Co., 64, Charing-cross, 
1857. I obtained mine second-hand, price 10s. 

Bergeron, 11 in list, Messrs. Hachette, King- 
William-street, Strand, would no doubt obtain for J. F. 
It was 30 francs, say 30s., in 1820, about 45s. in 1860, 
aud is perhaps not obtainable by this time. Vali- 
court is fully equal to it, price 12s. or lds. English 
Indian ink will not have one of the essentials of the 
genuine. Five or six drops of hydrochloric acid and 
two of spirits of wine to an ounce of water, will stop 
the genuine from working off in ‘‘ shading up.” 

H. C. can never have seen a cast-steel tool exposed 
to nearly melting heat and turn out fit for use; at 
about ‘‘ cherry ” heat is the right degree to pee at, 

H 


P.S. In “lathe centres” one man’s 45° 
other’s 90°. 


is the 


Sir, —In No. 26 of the EneLIsu MECHANIC for 
September 22nd, you answer J. Watson (Doncaster) 
by referring him to a book on ‘‘ Parlour Magic,” 
published by Beeton. May I ask the exact title and 
price of this work? I can find nothing like it in 
Beeton’s Catalogue, or rather advertised list. 

CAGLIOSTRO. 

Forest Lodge, Maresfield, Uckfield. 


Sir, —I have only just noticed the reply of “ Me- 
phistopheles ” to “ E. McGurk” (No. 25), wherein 
he states that ‘no clock will strike the same hour 
twice.” This is incorrect. Ihave one by Robbin, 
of Hatton-garden, which will not only strike the 
same hour twice consecutively, but as many times as 
you please. In fact, by reason of its peculiar con- 
struction, it cannot strike wrong. 


hd + 


~ VELOCIPEDES. 
, The various inquirers on this subject will, if pos- 
sible, be answered in our next. 


;OUR SUBSCRIBER’S NOTES AND QUERIES. 


SUBSTITUTE FoR SILVER.—What is a good substi- 
tute for the silver parts of graduated instruments ? 
It should be white, not easily tarnished, not easily 
bruised, andsoft enough to engrave upon, not expen- 
sive, and tomeltatsuch a temperaturethat an amateur 


can work at—OLD CHARLIE. [Try 90 tin, 7 
antimony. ] l 


” AQuanion ‘Fountain. What is the simplest? 


“Bow made?—W.: Brown. 
 Bizorar6! 'Crock.—In pii 244 is! van iutan 


i 4E an electro-magnetic clock: ‘of what i is ine magnet 


nM. composed ?=—G.: PHIELIPS. 

= Asaya How arè irón ores and galena assayed 2’ 
+R. “W. Westow: i! 

“Mouros — The best way: Ap: ae: ‘slagtio shoulds 
. for undercut work in plastér casting’; also; What: is 


“ithe white hard varnish for: ‘plaster: casts ) AMATEUR 


in@asrEn.' 


sg 
wnat 3 


Sarpry VALVE. — Whati ïsthe' rnettio’ of TNN 


H aing the pressure of steam a boiler can: bear by the. 
-EWafety valve ?9—T: Q. Miveu!: ~ 


RU 


WATERPROOFING.—Can anyonė givè me-a ` ‘recipe’ 


ie fox waterproofing umbrellas without taking’ away 


Nl-theiflimpness ?—Onrrs. ' >% 
ALS, 


TPRLescore —The cost of a: telescope o) jéoteglass, 


“iv Qin. in diameter, 12ft focal length, also that‘ of) the 
-Sgmall tube with the eye glasses fitted compléte; the’). `: 


s ‘Best place to get them, and ‘atiy’ information to assist 


cH ra HoRse: Son MAGNET. 2 What.is tlie size. of the |! 


“an dmateur to get óne up cheaply; SATELLITE. ` 


l: on, and thè kind and niimbet ‘of: “wire for æ Horse- - 
ei<shoé ‘électto-magnet to. lift 500lbs;' or’ thore,- aod the’ 
©; sizé and kindof battery’ ‘required ?—W, ©: H 


wa 
me 
we 


‘Piating.—What is the Dést way to ailver-plate- i 


z small things in jewellery; by: simple immersion ` or 


_ “otherwise, to stand burnishing; and: the ‘colour ? ?—- 


ae 
a 
i 
~ 


2 


,@ S. L. 

° SOLDERING —How can: I kolder“ ‘very sinall thin gs 
in jewellery, without fire? ` Is thére not a chemical 
_Btocess in Birmingham?—Gxo. SHITH. 

'TorToIsE- -SHELL.— How is:  toiteise-aholl made 
 tojoin' without putting ona plate or rivétting $ I 


~ W. H. ©: 


STEEL WIRE Gaver. -Will any reader: ‘favour: me 
with a table of the pauses ‘of steel wire, with the 
diameters ?—R. T. 8, - 

Cuvcx.—Wanted, a Ee viption “of a chuck to hold 
prass ‘rod for turning in ahand lathe.—-R. T. S. 

-~ WELL. BORING.—As Iam going: shortly to New 


k Zealand I shall be obliged to anyone who can tell me 


how a tube can;be driven to°20 or 30 feet, and if any 


_and what tools are-used.— J.’ W.’ 


Dissecting Mioroscopz.—What is the’ price of, 


‘and where'can I obtain, a Collins’ dissecting micro- 


: really 


scope?—J. WHITEHEAD. va 
Ovar Cxvox.—I shall be obliged: to your ‘yolun- 


_ teer“ cortéspondétit for his ' Gescnpuon of the, oval 
a chuck. (— HCCENTRIC. ! 


> Miéroscops,—How can I converta magic- -lantern 


_ into an opaque age ge such as exhibited at the 


Polytechnic?— J. 
- Depgsttind.— Why is- it I cannot: got a good 


` eléctiotype deposit—it being a brown ‘spongy mass, 


instead of metallic 'copper ? 

and by-what method ?—J. W. 
SLIDE RULE. —T have’ bought one, or don’t know 

how'to usé it. Will anyone tell me how ?—-Youns 


Can i iron: be deposited, 


* MECHANIC. 


Unizisine Waste.—To what. puipose can I put 
‘cotton. waste used to clean machinery with ; also, 


= old vulcanised india-rubber steam joints; and india- 


rubber that has been used in muriatic acid ?— 


_WovEN. 


‘Surnr Gurra Percua.—Where: can I procure, 
good ‘sheet gutta-percha, that Will not rot, 


a readily I—Yore, Jr. 


“WIND ENGINES. —Wanted, details of coustiuction. 


' of the small ‘wind ' engines used: for" driving . chat. 


cutters snd other small machines 2—Vent,’ 
- Pappie “WHEELS.— What advantage is there in. 


splitting the floats: of-a paddle-wheel-in two, and: 


putting one half oneach side of the arm, and thes 


* ens if any ?—Wm. Swinsurn. 


OPALESCENCE. — Will anyone. inform - me the 


- manner in which opalescence or iridescenéé’ is pro- ` 
: duced, as used in immon ig puntaces 2 FLaNpens 


Own. aie 


-<QTANDARD ` Dino Wanted: “Bie! | eOlative 


mi proportions ‘between the bore of the tubé'and the 


and £10 each. 


`- head of Paper Bag Machinery, call at the address ; 


cistern of a standard baroieter—say, the tibe being 
šin. what is the area of the cistern ?—TORICELLI, ; 
ioe 


- Sip A ose? s bench can be obtained: at. Mr. 
J. Sparkes Halls, 308, 310, Regent-street, W, ;- 
and shoemaker’s sewing-machines at St. George 


. Machine-works, St.. George’ s-road, S. Prices, £9 


B. M. T. 
. PAPER BAG. MACHINERY. . i 
_,Sir,—In answer to the .query.of J.-H. B., ‘under 


— 


elow, where a new and .simple machine for the 


~: above. purpose has just been - patented, and : the 


r 


H mashines: will)shortly be in the market. 


B. BROWNE '& Co. 
Patent Office, 49, King William-street, E.C. 


: ness. 4 
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E SPEED OF ROLL BRS. 

Sip —Whicli i is: the best proportion of speed for the 
‘yollérs of franies used in‘.cotton ‘spinning. ` Somè 
makers run the back roller: the same speed as the 
middle, while others havë:å draft of one into two, 
or more. _What-is the best proportion to run the 
| middle roller, when,; for aing the back goes one, 
and the front six. ee z vod, COTTON 

STRAIGHTENING WIRE.: 

| Sir, —I have. straighteried wire by Boring: a hole 
in a ‘small log,” looping the end to a bar, attaching: 
a hore thereto; and sö ‘pulling it eg e 

R: MITCHELL. 
[Another methodi is to place pins on. a board thus :— 


and pulling the: wiré Through. “According to the 
curl, so are the: number’ a “points and theit close- 


ES 


- PROTRACTING P-SQUARE, 
Sir, —Enclosed’is the sketch of’a-‘protracting T-- 
square that T have found useful, ‘and’ doubt not but. 
‘that. it may ‘be ‘found useful by’ many. If it be 


| known (as'I suppose i it isnot) it is not so'well known 

-a8 it should be. 
those who want itthrough your columns. A and B} 
are the ordinary ‘blades, and fixed stock. C is a: 


If it be new, you may give it to- 


stock moving as usual on the clamp screw pin D. 
Into the inner face of this stock there is a semicircle 
of planetree (83 inches radius), indented,. which is 


aaa a a 
T 
i 
e + 7 
J ` 
= - SE 


B 


divided into ` TR D feuri: Hom 0 at E W to 
90°. There are spaces cut through the fixed stock 
at E, F’; these are sloped to the centre, and laid. 
with planetree, on which lines are drawn for reading: 
off the degrees on the semicircle. -G, G, afe spaces. 
in the semicircle, cut out forthe fingers. ‘It is useful 


+1 for laying down or reading off angular lines, drawing 
polygons. with any number of sides, shading . a 


various angles in one or two directions. 
GAMMA (Glasgow). | 


` AIR PUMP VALVES. 

Sir, —Iù reply to J. Bacon, turn down’ the top of 
the piston (of brass) for a short distance, say three- 
sixteenths of an inch to about fiye-eights of an inch 


‘diameter, and turna small groove ‘near the to 


phial. > 


i| answer Comus’s requirements. 


‘| models ‘of electro-magnetic ` engines, 


[cross 27, 1865. 


p. 80.a8 
to.makeit something likethe neck of an old-fashioned. 
: Drill a hole through ‘the centre about the 
tenth of aninch diameter, over which placea strip of 
bladder, about three-eights of an inch broad, and 
tieiton by a bit of silk in the groove, Construct 
the horton valve i in.a similar manner, 
© Wu., TAYLOR. 
OPTICIAN’S S CEMENT. 

Sir,—In answer to R.W. (Oct. 6), Canada balsam 
ig the cement used py opticians for cementing lenses 
together. ing OLD CHARLIE., 

| Gamma, in answering , SAYS: eA drop is put on 
one glass; the other glass is laid on top—both 
slightly heated, and pressed together. One uses 


f 


} gum-benzoin, dissolved. ”] 


ATLANTIO CABLE. 

Sir,—Your correspondent Edmund Dear, in ‘No. 
29 proposes to fill his buoy, for under-running the 
Atlantic Cable with compressed air, evidently with 
the-idea of giving it a greater buoyancy. But in- 
stead of lessening the specific gravity of the buoy 


| by filling it with condensed air, he absolutely in- 


creases it. He might compress the air to such an 
extent; thatit would weigh heavier than the water 


‘it displaced and,-.as.a matter of course, the buoy 
would then sink to the bottom. I exti act the fol- 
lowing’ from Dr. Lardner’ s workon * Hydrostatics 


and Pneumatics,” which may be useful to-him :—~- 
* Kivery increase which is given to the quantity 
of air. contained in a vessel (by compression or con- 


‘densation) produces a corresponding increase in its 


weight, and every diminution of the quantity of air 
it contains produces a corresponding diminution in 
its weight.” ; 

With regard to the other part of. his apparatus, I 
think. that if-there were any kinks in the: cable, or 
barnacles and seaweed adhering. to. it; theré would 
be much difficulty in passing the Gable. through the 
groove in the sheavé; and should any sudden hitch 
of this. kind occur, the. cable would very likely 
bréak before the accompanying steamers could ‘stop— 
to say. nothing .about the almost’ insurmountable 
difficulty of keeping two steamers in.a sea way, on 


| an exactly parallel goure, and at, the same rate of 


speed, Ta SAR e ee be We Ge We 
DANIEL’S BATTERY: es . 
Sir,—I beg to thank those gentlemen who kindly 
answered my enquiry respecting Daniel's battery, 
and I have now reversed it, and have it in thig form: 
six earthenware jars, and placed i in each a cylinder of 


| zinc; amalgamated in the centre of each zinc is a 


porous tube which is half inch apart from the zinc; 


By | all round in each porous is a flat strip of- copper 
He | connected to the next zinc. I have put water between 
ls H: |. the zinc and porous tube, and in the tube is a strong 


solution of sulphate of copper. I have had it thus 
two days, and as yet not any’ signs of electricity, 


Can any reader give me further information? 


; _ ALFRED ORoPTs. 
{MISCELLANEOUS ELECTRICAL N OTES. 
Sir, —To.* H. Brown,” No. 27.—Ladd No. 11 and 


4 12, Beak-strect, will ‘probably give you all the 
wy information you require relating to electric sparks. 
-| You are not very: explicit as to: your exact require- 


ments: If you'merely wish for sparks at intervals, 


a few: couples of Daniel’s, joined.in circuit with your 


‘condenser, of secondary’ batteries, will perhaps be 


: sufficient, If you want a continuous spark zin. long, 
Bs you will find it expensive, with: batteries alone. 


J. Round had: better,apply to the same agent. 
A popular work’ ón electricity would most likely 
Lardner’s ‘“ Hand- 
baok” is just the thing. 

T,..B. R.—It is not -exactly necessary to ee 


‘the wires comprising the iron core of induction coils, 


but it is frequently done in some of the more expen- 
sive desctiptions,.in order to increase the rapidity of 
charge and discharge when in use. 

. Knobstick, No: 28, must refer to No. .21 for a des- 


.cription of method. of electrotyping iron with copper. 


If hë wishes to, eletrotype or electro-gild, the’ better 
plan would bê. perhaps to coat.-with copper first. 
Napier’s, ‘‘  Hlectro- Metallurgy tf is oné of the best 


‘works ou. the subject. 


J. Newton, No. 29, will find an answer respecting 


sparks from: magneto machines in ‘No. 27. 


“Sy -W.-Merthyr can -obtain carbon batteries and 
either at 
Faulkner’s, Foster-lane, - or at Horne amd Thorn- 
thwaite, Newgate-atreet, The prices of these instru- 
ments vary from £1 upwards. - 

I must remind J. D-E, that electro-magnets are 
not often used for giving shocks. \A modification 
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` known as the induction coil is morë frequently usey |- 

for this purpose, and has been ‘fully described b |; ` 
your correspondents in previous numbers. It may: 
however, be useful to some of your correspondents. 

to knew how. the eJectro-magnet cán bè used for f- 
giving shocks; I will, therefore, give the inform- 
ation— Wind the horse-shoe in the usual manner, 
with, say 1lb. of No. 35 copper-wire; placed over. the Be eis 
poles and armature contact breaker, similar to those |" -` ld 
used for induction coils. Join one pole of a 6 or 12 
cell Daniel, to one of the ends of electro-magnet, 3 
connect the other end: to one: side: of the contact 6 w 
breaker, and tothe other side of breaker, join the} — FOR THE BEWIOLEND. CLEANSING AND “EXAMINATION OF HOUSE DRAINS AT ANY TIME. ee: 
2nd pole of battery. To ‘give shocks’ it isonly.|.- . .  Manufacturdd Solely by v -< oo 


necessary to connect a wire: from ` either side off  : ` JOSEPH CLIFF and. SON; WORTLEY, meat - LEEDS, oe o's eanapiaene 


ker to th d to rec sus 
a breaker to the person desirous to receive Oe “FOR: M ARGUS; BOURNE NEWTON, 
The strength of the shock may in some degree be | (WHARF Noi. 4s. KING'S: CROSS GOODS STATION, LONDON 


regulated by attaching a spiral spring ‘to the ‘Where is always on hand a large Stock of 


armature, so that the electro-magnet may havea 2 4 
a resistance to overcome before attracting its SALT GLAZED STONEWARE DRAIN-PIPES, - ‘FROM Qin. to 24in. DIAMETER; FIRE 


this has the alfeot of causing the armature to make| BRICKS; CLAY RETORTS ; and TERRA-COFTA ‘GOODS OF ALL DESCRIPTION. 
and break with greater promptitude and rapidity. ee Clinkars, White Glazed Bricks, Paving Bricks, Tigas Tiles, and all kinds of Blue Staffordshire Ware. 


Without going as far as Admirer in my appreci- | , = 


ie Tl ne 


ation of Mr. Tonkes’ talents, I cannot help remark- 
ing that the knowledge displayed by this gentleman . 

on electrical matters is highly creditable, especially ' MANUFACTURER OF IMPROVED 
if he has acquired it without the J of books. OPEN AND OLOS FIRE 

— DWIN FURZE. katte 


te 21 6S on si = Ei 
Sat Sean Pcs aij 
To KEDAN 


CRANK TURNING: iji al E> — 
Sir,—In reply to ‘ side as to crank turn- He KITCHEN 
ing, turn each end of crank shaft to any givən size, nd ` , 
leaving a shoulder at the end of the cut or eee part l RAN GB S, 
Bore a hole in one end-of two pieces ‘of rough'cast or He eget alii 
wrought i ic to at, gat Reyntight- on “each: ene of ; ‘i Ute le ail Ae as pe a ENGINEER, 
Eu AEA eee Ee i ae AND 
iF 


kl ATA LEC Hee Tea i 
a je HOT-WATER BATH 


APPARATUS ERECTOR, 
i, Water-street, 
NEW BRIDGE- STREET, 
_ BLACKFRIARS, E.C. 
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crank shaft; the piesss iiie he: ‘sous: Key “the. 

pieces A on in a line with the crankj journa sand. i a 

find the centres on :the™ pisces: ‘opposite the. required. a 

centre C of crank ae Ba apopo. :of weed used 

ag a ebay. | oo o . n “a J. M. 
no SMATE T CASTINGS. 

Sir, i am müch obliged to-Mr:.McGurk for his 
description of a small fariacé,. aud-T beg to ask him 
to describe a..crucible suitable for it—if I can make, 
them, or. where I can get them, : price, time of wot; w 
&e., ‘Sty N aE, AMATEUR MECHANIC~. 


Estimates ‘pent, <post-tree; on applica 
tion. $ 


IMMENSE; SAVING OF LABOUR. 


TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY: COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &C., sos 


BLAKE’S PATENT STONE BREAKER, 
OR-ORE CRUSHING MACHINE. |). 


Aa For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind; 


TO HARDEN STEEL. Tt is rapidly making its way to all parts of the gl ing now in profitable us 
Sir,—In answer to M.C. B., he can harden sisal | gatis rap Aedan i Cuba, Chili, Brazil, and a ie Titel Staton and Wasted Bee ee 
by heating it in melted lead, and quench in oil. To | testimonials :— 
temper, first polish or scrape it white; then hold it n 
over the gas till it is let down low enough. =} ` is, 
W. H. E. Tan T $ 
MAHOGANY DYE. cary Mera 


ko T 


At 
-i 


E. R. Marsden, Esq. 

Sir,—We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months, crushing 
emery, &c., and it has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw about 201b. weight, chilled cast iron, 
-- broke off, and was crushed i in the jaws of the machine 
bet gt „to the 8128 fixed. for-érushing the emery. 

: “Teams GOLDSWORTHY & SONS, 


: ee 4 ae —_—— 
eer PATa. Works. near Wednesbury. 
Hie ee x “pt first thoudit the outlay too.much for so simple an 

Ae a ariela putno now Vink ul q amono Well spent. 
z Da TEL, R HUNT. 


rubbed with diated. i acidi x eer ire, T 
ounce and a half. of dragon’ 8 Blood}; (dissolved jin 4:15 | 
pint of spirits of wine, and oe third of that quan. 
tity of carbonate of soda, ‘are: to be mixed togetlier;" HWE 
and filtered, and'.the:liquid:.in: this ‘state is tote: f 
rubbed, or, yather: laid ör by. a soft brush.. ~ THe: ie a | 
face will assume the appearance of - añ artificialzmir- |". \ 
ror; but if the polish. becomes - less” byliiant,. “by. 
rubbing it with `a. little’ cold drawilidseed ail, | 
the wood will be restored” toits. forúiėrpijlliancýi 
ns pA Ey Bins SRONEYERT®. 
CLOCKS AND Wartonios. —Theré has Been a great 
falling off in the number of clocks} imported this 
year. Thus the ‘total’ ‘imported to" ‘Aig ust 31 wasț- 
149,916, as comparéd,Wwith 212/315' in “1864; añd f 
196, 087 in ..1863 (r oniesponding ‘potiods). The 
number of watches rece ved ae abroad i in the. first 


€2 ae ee Dolgelly. 
Wark aa crushing 
WM. IE 


a Ours ae “by vin a has broken 4 tons’ of hard 
me „winston in 26; ‘mifútes, for fine- road meétal, frée from 
pama FART po MESSRS. ORD & BRED ION. 

i tone! and Lime sami Darlings Oly} 7 
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e eed seedTeinitiogd Hal i Hear Wigan, 
my machines breaks from 100’ to 120 tons of 

S ours), at a-baving ‘of dd. 
sE EJ OHN LAN CESTER, 


bade : »Ayooa, Ireland, 
; sovbahaci ods its work Tost ‘satisfactorily, It 
` will break, oa of the hardest copper ‘ore stone pe 
hit. oe WM. G. ROBERTS, 


“ General Fremont’s Mines, California, 
pe phe! 51 $5 Zin. machine effects: a saving of the’ labour 
ees ae ‘about'30: men; br.75 dollars per day. The high esti-. 
oe i tact a o -yastion in veh “we hola: Your-invention is shown by 
: Nespas ches Pema Ar, : PA aaa a Pe a, ig third machine - . 
i ma ay hE > thi oe ee 
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Pelee ale rip 
For CIRCULARS. AND; “Pgsmntonians Teir BO ir yieset 


H. R. MARSDEN, =SOHO: FOUNI 
MEADOW LANE, LEEDS. © - 
ONLY MAKER IN THE UNITED KINGDOM. 


en 


year, to be still very. ees and, dion aperrat that the 
home clock manufactute is not: ‘Inactive, it i is difficult 
to imagine what becomes ‘of al thé:régults of the 
foreign horological: edie which wo: Tess toont 
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W. BLACKETT, 


“Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS; MILLWRIGHTS’, TRON .SHIPBUILDERS, AND BOILERMAKERS TOOLS 
` FROM NEW AND IMPROVED PATTERNS, 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 6}, 7, 8, 10, 11, 144, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and a long. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting "Machines, 12in, stroke + 
Punching and Shearing Machines for 4, 3, 4, 3 3, % and lin. plate; double-ended ditto, for ł and lin. plate; Shaping Machine, 10in. siroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bending Rolls, 8ft. 6in. lone. Planing 
Machine 4ft x 2ft. ditto, 24in. x 14in.; Bolt-screwing Machines,- Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. me 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good Merete, 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, E 
OF THE FOLLOWING SIZES, l 
For Sale, and Ready for Delivery :— CaN 
Height of Centres. Length of Bed spi uN 
6% Inches, 6 Feet. a : 
age l 8 on 
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PARNACOTT’S MACHINERY FOR SHAPING AND SHARPENING SAWS. 


This invention, by Mr. Edward Parnacott, mill 
sawyer, of Leeds, relates to an arrangement of 
machinery for shaping and sharpening the teeth of 
saws by the aid of emery wheels or other rotary cut- 
ters. To attain this end, provision is made for the 
relative adjustment of the saw (straight or circular) 
and the emery wheel or cutter, so that all the cuts 
required to complete the saw-sharpening operation 
may be given by the machine, 


The saw blade is held ina compound clamp, which 
slides upon a horizontal table, and this table is 


mounted on pins, which allow of its being rocked from | 


side to side, that the saw blade may be raised at 
one end and depressed at the other to suit ‘the angle 
of cut to be given to the saw teeth. The straight or 
saw blade is traversed longitudinally past the cutter 
by means of a hand whee! working a pinion and rack 
with which the compound clamp is fitted. The 


cutter is mounted in a vibrating frame carried by a 
horizontal turnplate, and_its forward movement to 
reach its work is adjusted by a fixed stop, so that a 
uniform depth of tooth is ensured, A vertical move- 
ment is given to the cutter by means of a 
screw and hand wheel, which raise and lower the 
bracket that carries the turnplate. This vertical 
adjustment determines the angle at which the peri- 
phery of the cutter will ‘act upon the RaW, and it 
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thus enables the cutter to make a square or a cham- 
fer cut as desired. 

Fig. 1 isa front elevation of the improved saw- 
sharpening machine ; fig. 2, a side elevation, partly 
in section; fig. 3is a back elevation, showing the 
standard table and driving gear; fig. 4 isa partial 
sectional plan, showing the turntable which carries 
the cutter frame; and fig. 5 is a plan view of the 
clamp for holding a blade or web saw, and present- 
ing it to the emery wheel, and fig. 6 is a partial plan 
view of the table detached; fig. 7 shows, in side 
elevation, the table fitted with a clamp for holding 
a circular saw, and presenting it to the action 
of the emery wheel or cutter; fig. 8 is an end view 
of the slotted table, showing the bolt and socket for 
holding the circular saw; and fig. 9 isa plan view, 
showing the circular saw under the action of the 
cutting wheel. 

A, A, isa standard, carrying at its upper end the 
rocking table, and is provided with adjustable and 
fized brackets for carrying the various working 
parts of the machine; B is the driving shaft (mounted 
in two journals fixed on the bottom flange of 
the standard A, A) carryirg the fast and loose 
belt pullies C, C, and also a grooved driving pulley 
O}, which transmits rotary motion through a band 
to a grooved pulley E* on the end of a short shaft 
E, carried by a headstock El. This headstock slides 
upon a bracket. D, projecting from the back of the 
standard At. Upon the fixed bracket is mounted a 
weighing crank lever E2, which by pressing against 
an adjusting screw E3, connected with the headstock, 
keeps the driving band at the proper tension. The 
short shaft E (mounted in headstock El) carries two 
grooved pullies F, F, for the purpose to be presently 
explained. 

On the front face of standard A the bracket G 
slides vertically, supported by a vertical screw H, 
which passes through a nut I, provided with a rim, 
and resting upon the bottom flange of the hollow 
casting, so as to be easily turned round. The 
bracket is held in-its proper position by a bolt (fig. 
2) fitting into aslot in the standard A. Upon the 
bracket G is fitted the turntable J, J, in which are 
castsegment slots for receiving bolts, which by means 
of thumb-nuts hold it firmly to the bracket. In suit- 
able brackets, forming part of the turntable, are 
mounted the shafts K, K (fig. 4), to each of which is 
keyed a guide pulley, Ki, Kl. 7 
_ On two other projections from the turntable, J, J, 
is mounted the rocking frame L, which carries at its 
upper end the cutter L}, with its driving pulley and 
emery wheel or other cutter; L?isan endless driving 
band, which, passing round one of the pulleys F, to 
and under the guide pulleys Ki, and thence over the 
grooved pulley of the cutting wheel, communicates 
motion to the cutting wheel. — 

On the top of the standard A is mounted the rock- 
ing table M, carried by the bolts M1, MI. A seg- 
mental slot is made in the front end of the table 
to receive a bolt M2 for holding the table at any 
required angle. Upon table M is bolted the com- 
pound clamp, by which the blade or web saw is 
‘presented to the cutting wheel. This componnd 
clamp consists of an adjustable standard O, aitached 
to the table by anut screwed on toa clamping bolt, 
the head of which is shaped toslide in the longitudi- 
nal groove formed in the face of the table (fig. 3). 
On the front face of this standard isan L-shaped 
slide, O1, which moves over, and is supported by 
L-shaped guides. The horizontal portion. of chis 
slide O1, forms the under jaw of a clamp, in which 

the saw blade tc be sharpened is placed. Over this 

jaw is placed a loose jaw, O2, which when the blade 
isin place (fig. 2) is screwed down (as shown in 
fig. 5). At the back of slide: O is a rack (1), into 
the teeth of which a pinion (2) takes. This pinion 
is keyed to a short axle, supported in the standard 
O, and carrying atits upper end a hand wheel. A 
traverse motion is given to the clamp by turning 
this hand wheel, and thus the teeth of the saw are 
each in succession brought under the action of the 
emery or other cutting wheel. 

Adjustable stops may be provided on the turntable 
for limiting the amount of vibration of the cutter 
frame L, both towards and from the work. A ten- 
dency is given to the cutting wheel to leave the 
work by weighting the cutter frame as its lower 
end, as shown at figs 1 and 2; and handles are pro- 
vided at the upper end of the frame to enable the 
attendant to bring up the wheel to its work. By 
means of an adjustable stop it will be obvious that 
the depth of cut may be accurately determined. The 
** tension” crank lever, E2, is forked at one end 
(shown in detached views, fig. 5, which represent 
it in partial side and edge views) and it embraces a 
collar fitted with pins, which takes into slots in the 
fork. Into the collar fits the end of the screw Es, 


which rests in a bearing in the bracket D, and passes 
through a tapped lug pendant from the head stook 
El. When the weighted limb of the crank lever 
drops out of the horizontal line, it may be brought 
up to position by turniag the adjusting screw, 
one thrusting back the upper limb of the crank 
ever. 

It will now be understood that the machine admits, 
first, of the saw blade being presented to the cutting 
wheel at any desired angle from a horizontal line in 
order to form an inclined cut; second, besides the 
depth of cut being variable as desired, that any 
amount of chamfer or undercut may be given to the 
tooth by simply raising. or lowering the cutting 
wheel frame; and, third, that from the cuiter frame 
being mounted on a rising and falling turntable, the 
angle of the chamfer cut may be adjusted to suit any 
inclination of gullet tooth. PS ne aa 

When it is required to sharpen circular saws, re- 
move the slide O, and substitute for it the arrange- 
ment shown at figs. 7and 8 The bolt, N, is some- 
what similar to that which slides in the groove of 
the table M, and secures the slide O (fig. 2) firmly 
thereto; but in this case the. bolt-is provided with 
suitable socket and nut, which secures the bolt in 
position on the table, which position is deter mined 
according to the diameter of the saw to be sharpened. 
A rest (P) is provided at the front end of the table 
for the ciicular saw, in order to prevent its vibrating 
under the action of the cutting wheel. 

In order to ensure the proper step-by-step motion 
of the saw (whether straight or circular) past the 
cutting wheel, adopt any of the contrivances now in 
use for ensuring regularity of feed. 


SWEDENBORG.—No. II. 
(Continued from page 55.) 

Ont of Swedenborg’s discoveries about this period 
(1720-21) was that of the gradual subsidence of the 
Baltic Sea, which, with his geological observations 
in the field, says Mr. E. Rich, led him to conclude 
that deep waters once covered the dry ground. He 
also explained the translation of the huge boulders 
which are dropped here and there over the plains. 
In 1721, at the age of 33, our author visited Holland 
a second time, to examine the mines and smelting 
works, and to study the natural sciences; and be- 
sides contributing to the Swedish ‘ Transactions,” 
he published at Amsterdam, ‘* Some Specimens of 
Works on the Principles of Natural Philosophy, 
comprising New Attempts to explain the Phenomena 
of Chemistry and Physics by Geometry ;” t Observa- 
tions and Discoveries respecting Iron and Fire, and 
particularly respecting the Elemental Nature of Fire, 
with a new construction of Stoves;” ' A new Me- 
chanical Plan of constructing Docks and Dykes ;” 
“ A mode of Discovering the Powers of Vessels by 
the Application of Mechanical Principles ;” “ New 
Rules for Maintaining Heat in Rooms ;” “ An Eluci- 
dation of a Law. of Hydrostatics,” referred to above; 
«A New Mechanical Plan of Constructing Docks, 
whereby Vessels may be repaired in Harbours that 
are not reached by the Tides;” and “ A new Con- 
struction of Dams our Moles, for Arresting the Course 
of Rivers, Torrents, &c.” The principle ot the hot- 
air stove, then, was discovered nearly a century and 
a half ago. In 1722 our author published in Leipsic 
his ‘“' Miscellaneous Observations about Natural 
Things, especially about Minerals, Iron, and Fire; 
on the Strata of Mountains; and an Essay on 
Crystallization.” ‘The beginning of Nature,” he 
says, ‘isidentical with the beginning of Geometry ;” 
he therefore attempted to traverse chemicai essence 
and combination by the fixed truths of Mathematics, 
andto carry the pure sciences into those which are 
mixed. Froma London magazine of 1830 we quote: 
— ‘The science of crystallography is of recent 
origin, and has lately attracted the notice of some 
very able men. Nearly all simple substances and 
many of the compounds formed in Nature have 
regular forms, . . . Thebasis of the science is an 
analysis of the various figures, so that they may be 
reduced to a very few simple forms, which, by addi- 
tion one to the other, may make all existing varieties. 
This subject is mentioned in a work on Chemical 
Philosophy published in Paris, by M. Dumas, a 
gentleman of much and deserved celebrity. M. 
Dumas distinctly ascribes to S wedenborg the modern 
origin of the science of crystallography. He says, 
‘It is then to him we are indebted for the first idea 
of making cubes, tetraedes, pyramids, and the dif- 
ferent crystalline forms, by grouping the spheres; 
and it is an idea which has since been renewed by 
several distinguished men,’” The subject of the 
central fire of the earth has brought forth so many 
papers and speculations, especially, it may be re- 


membered, the celebrated contributions to the Times 


respecting the varying depths of fire-strata, that we 
cannot omit a short extract from the ‘*‘ Miscellaneous 
Observations,” in which our author says—“ I admit 
that it is undeniable that a certain subterranean 
fire really exists, that is to say, that in some parts 
of the earth’s crust a degree of heat is perceptible, 
which causes thermal springs, volcanic eruptions, 
and many other phenomena; but whether this heat 
proceeds from the earth’s centre, and whether there 
be a cavity full of fire, or an igneous void—this 
is to the last degree questionable, and for the follow- 
ing reasons: l. Recause fire cannot live, unless it 
be enclosed in hard bodies, as in carbonaceous 
matter already mentioned as shut up with the 
fire in a furnace. 2. But if the furnace contain no 
solid fuel, although it be full of flames, no sooner ig 
it closed than the fire dies out, lasting in fact no 
longer than the heat remains in the hard bodies 
Consequently fire cannot be kept in a cavity unless. 
solid substances be present. If, therefore, there be 
any heatin the centre (supposing a central vacuum 
to exist), such heat must come from-the substances 
of the crust, instead of the crustal heat proceeding 
from the centre. 3. Hence we may concluds that 
heat exists in many parts of the earth’s crust and 
hot in others.” The subjects of Light, Sight, and 
Sound, are beautifnlly treated, and the reader of 
works issued in the present day will be surprised 
to find in the researches of Swedenborg much: of 
what is now accepted, and-more of what ‘will yet 
become widely known. In the preface to his 
treatise on the priaciples of Chemistry he observes 
that physics and chemistry are essentially geome- 
trical, and that the variety of experiments in 
both can be nothing more than variety in 
position, figure, weight, and motion of the particles 
of bodies; consequently, that the facts of these 
sciences must indicate the geometrical forms and 
mechanical motions of the elements of substances, 
He did not doubt that chemistry, in its inmost, was 
amenable to the rules of mechanics, and that there 
was nothing necessarily mysterious init. His theory 
is, that roundness is the form adapted to motion; 
that the particles of fluids, and specifically of waters, 
are round hollow spherules, with a subtle matter, 
identical with ether, or caloric, in their interiors 
and interstices (which, by the way, is now accept ad 
by some who write on the generation of steam); 
that the crustal portion of each particle is formed 
of lesser particles, and so on; matter being in this 
way, the sixth grouping of the particles; that the 
interstices of the fluids furnish the original mould of 
the solids—and go on. 

At this time (in 1724) he received an invitation to 
accept the Professorship of Pare Mechanics at the 
University of Upsala, which, however, he declined, 
In 1729 he became a member of the Royal Academy 
of Sciences at Stockholm, and was a most active 
member, communicating all he thought would be 
of interest to his fellow men which came under his 
physical and mental observation. As to the keeping 
of things— discoveries and thoughts—secret, hear him 
speak: “There are persons who love to hold their 
knowledge for themselves alone. . . . How low 
and drooping their aspirations, and how ungenerous 
their air! For surely no man has aright to hold his 
knowledge for himself alone, but rather for others, 
and for the whole learned world. I grant, indeed, 
that such characters perhaps po sess secrets of some 
importance which they have Sot for a small price 
from those who make all kno Sledge an article of sale 
and whose venal informatio,’ a few coins will pur- 
chase. But why, then, should such seerets be grudged 
to the public ?—why withhe ld from this enlightened 
age? Whatever is worthy to be known should be by 
all means brought to the great and general market 
of the world. The rights of civilized man convince 
us of this; the natural function of the individual, 
equally with the law sof the republic of letters, attests 
and enforces it. In short, unless we all contribute 
to the best of our power to make the arts and 
sciences flourish more and more, in order that even- 
tually they may arrive at that goal which has been 
the desire of all former ages,—unless we do this, we 
can neither grow happier nor wiser with time.”* I 
fancy if the recommendation embodied herein were 
carried out, the Patent Agents generally would find 
their occupation gone. The paragraph is herewith 
made apresent of to the advocates against Patent 
Rights. AER 

In May, 1733, he went “abroad” for the third — 
time, for the purpose of acquiring certain knowledge 
necessary to the successful development of his 
great work (which he had long been labouring at) 
in three folio volumes, of 500 pages each—entitled 
en en enenememameninnl 


* Preface to the Treatise on Iron in “Mineral Kings 
dom.” English Edition of the Principia, vol. 2, p. 371. 
(London; Alvey, Bloomshury-Street,) 


Novemper 3, 1866.] 


“t Philosophical and Mineral Works.” 
they are three distinct works, they were all published 
together, and spoken of by our authoras one. The 
first volume is called “The Principia, or the First 
Principles of Natural things,”.and in it the author 
attempts to arrive at the cause or origin of the uni- 
verse by modes of inquiry peculiar to himself. He 
takes the position that Nature, in all her operations, 
is governed by one and the same general law, and is 
always consistent with herself: hence, he says, there 
is necessity, in explaining her hidden recesses, to 
multiply experiments by observation. The means 
leading to true philosophy he represents as threefold. 
1 A knowledge of facts, or experimental observa- 
tion—Experience. 2. Orderly arrangement of these 
facts, phenomena, or effects—Geometry or Rational 
Philosophy. 3. Analysing, comparing, and com- 
bining thesefacts after they have been reduced to 
order—Faculty of Reasoning. Among other 
positions, he takes this—proved by modern science— 
that “it is possible that many things of opposite 
natures may exist from the same first cause: as fire 
and water, and air which absorbs them both.” It 
may here be stated that the whole expense of the 
production of this work was borne by thethen Duke 
of Brunswick, at whose Court Swedenborg was 
always a welcome and honoured guest. Its practical 
value has not always failed of recognition. The 
authors of the ‘ Description des Arts et Metiers”’ 
translated a portion and inserted it in their collection, 
and Dr. Cromwell Mortimer, the then Secretary of 
our Royal Society, alluded to it in the traanslation of 
Cramer’s “ Elements of the Art of Assaying Metal,” 
as “a magnificent and laborious work,” | 
(To be continued.) 


PHOTOGRAPHY. 


TRANSFERRING PHOTOGRAPHS TO METAL FOR 
PRiIntING.—Some months since we called attention 
to Some very promising experiments in this direction, 
condueted by Mr. Woodbury, of Manchester. These 
have resulted in a process recently patented, which 
is likely to assume a very important position in the 
arts. Mr. Fox Talbot has the merit of first pointing 
out the facts upon which it is based. This gentle- 
man, to whom photographers too often forget how 
much they owe, discovered in connection with one 
_ of his photo-engraving processes that gelatine, when 
dissolved in hot water, if mixed with bichromate of 
potash or ammonia, dried and exposed to the action 
of light, would become insoluble—a result due to 
the decomposition of the alkaline bichromate and 
the liberation of chromic acid. It will at once, 
therefore, be seen that a coat of the bichromated 
gelatine on a glass or metal plate placed under a 
negative and exposed tolight, would, when subjected 
to the action of hot water, be dissolved away in 
some parts, and in other parts unaffected, thus pro- 
ducing a photographic positive in relief. Acting on 
these facts, Mr. Woodbury takes the image in relief 
so produced, and either by mechanical pressure with 
some soft metal, such as type metal, or by the usual 
process of electrotyping, produces an intaglio im- 
pression therefrom. A properly prepared ink, 
formed with gelatine and some black or other coloured 
pigment, is then passed over the plate, with which 
the impression is filled up even to the surface. Of 
course the gradations of relief in the bichromatic 
gelatine print, form gradations of depth in the metal 
intaglio, in which again the ink, being transparent, 
forms gradations of blackness proportioned to its 
varying thicknesses. ° 

A New DEVELOPER. —A very valuable suggestion 
emanating from Mr. Carey Lea, has brought forward 
& new and superior developer, the best formula for 
which, perhaps, is one given by a clerical corre- 
Spondent writing to the British Journal of Photo- 
graphy, who says :—" Dissolve ten grains of Nelson’s 
gelatine in an ounce of Beaufoy’s acetic acid (that 
at 10d. per Ib.). Make'your new developer of the 
Strength you are accustomed to use—of course 
without any acid; and to each ounce of it add one 
drachm of the gelatinised acetic acid. You will 
be pleased with the result, and with its cleanliness 
and ease of preparation.” This developer will be 
found to bring out the images with unusual vigour 
and brilliancy, and may be retained on the plate for 
a long time without “fogging.” Where from un- 
avoidable difficulties under-exposure has arisen, this 
quality alone will render it invaluable. 


SELLES New INTENSIFIER. 

From experiments that we have made with this 
intensifier we are disposed to believe that it will 
be one of the best yet published; it is easily pre- 
pared, aots energetically, and produces a brownish- 
red negative that yields excellent prints. The 


Though 


intensification can be carried on a little deeper than 


is finally necessary; because the shadows become 
more transparent by varnishing. 
No. 1,—Ferridcyanide of potassium .,, 10 grains. 


Waiter coe wee. eee aoe 1 ounce, 
No. 2.—Sulphate of uranium... —..» 10 grains. 
Water " aee ese aos 1 ounce, 


Mix equal portions of these for present use. The 
mixture can be used several times before it is power- 
less as an intensifier, The negative must be 
thoroughly washed from the iron developer before 
the intensifier is applied, otherwise the latter will 
form blue stains where it comes in coutact with the 
iron solution. 

Both the salts that enter the above formula are 
to the photographer new ; and he will probably have 
some difficulty in obtaining them elsewhere than in 
the City or from the analytical chemist. The 
former salt is known also by the- name of red 
prussiate of potash, from its. relation to yellow 
prussiate of potash, technically called ferrocyanide 
of potassium. 

We have not tried the experiment, but it seems 
probable that albumen prints toned in this solution 
will be turned of a brownish-red colour, which is 
perhaps more fanciful than artistic; it is well, how- 
ever to know the fact, because it may lead to further 
more important applications. 

A negative was developed with the glyco-proto- 
sulphate of iron, fixed and washed; it was after- 
wards flowed with the ordinary intensifier of aceto- 
pyrogallic acid and silver, and washed ; and finally 
flowed with Selle’sintensifier. The tone wasa rich 
purple, and the shades were very dense. 

PHOTOGRAPHY AND Book 1LLUSTRATION.—We 
understand that Mr. A. W. Bennett is about to add 
to his series of ‘Photographic Gift-books” an 
edition of Scott's ‘‘ Marmion,” and a work by Mr, 
G. Stephens, entitled “Flemish Relics, Archi- 
tectural, Legendary, and Pictorial; alsotwo small 
works on the ‘ Ruined Abbeys and Castles of York- 
shire,” and “ The Border.” ë 

LUNAR PHOTOGRAHPS.—We have received from 
Mr. A. Brothers, of Manchester, an exceedingly 
fine series of photographs illustrating the various 
phases of the recent eclipse of the moon, and fur- 
nishing details regarding them, which will appear 
in our next. 
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THE CUTLERY TRADE OF SHEFFIELD. 


HE Commissioners appointed by Government 
to visit our manufacturing centres—including 
Sheffleld—have made out an apparently sad case in- 
deed, have presented as horrifying details in con- 
nection with some of the trades as might be 
supposed to have existed about the time of Peterloo, 
when working-men were generally looked upon by 
those above them as simple perambulating tools, 
and who were indeedin very many cases but little 
removed from the beasts. ‘Che cutlers of Sheffield 
have been singled out by the Press as deserving of 
special protection by the Legislature: their term of 
life was set down at one score year and ten, they 
were designated arace of prematurely old deformed 
cripples, who, did they reach the old age of thirty- 
six, had out of that time been working thirty, 
according to usual computation—according to com- 
parison of working hours, 45 years—that is, allowing 
6 hours or thereabouts for sleep and leisure, the 
remainder for work. Butit will have occurred to 
many that Sheffield is not full of cripples, so as to 
give correctness to the picture drawn in the 
Parliamentary Blue Books; as also it will to some, 
that in various shops in the cutlery town there are 
now at work three generations of cutlers, among 
whom there is not one cripple. There is no denying, 
however, that there does exist a great deal of 
misery, want and depravity, and that the death-rate 
is very high—neither is it, that much of this is 
brought about by the workmen themselves, and a 
certain class of masters who take advantage of the 
criminal conduct of their men “to keep their noses 
at the grindstone.” We will take the case as stated 
by one of themselves, and leave the reader to judge 
between that made out by the Commissioners and 
the thing as it exists. The workman goes into the 
warehouse on Monday perhaps, gets a job out, 
and takes it into the shop; but instead of starting 
on it at once, he starts talking round with his shop- 
mates, one of whom, let us say, has got a‘‘ tip” on 


what ig known in sporting circles as a ‘* handicap;” 
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and as that gentleman considers his ‘‘ tip” as a 
certainty, his mates and he go off and ‘“‘lay the 
odds,” or whatever it is called, with the money that 
should be laid out on files. The shop sees the man ~ 
no more till Tuesday, and then he is not inorder for 

work, so, a8 it is market day, off he sets for a turn 
among the greens and potatoes to waken him up a 
bit; but the afternoon finds him where he got in 
liquor on the previous night, with his shirt sleeves 
turned up, hard at work amoug dominoes. Of course 
before night what was left of money is gone, andhe 
plays and drinks on—on tick. Thus the first two days 
are gone. On Wednesday morning he begins what 

is now a scuffle instead of work. Of course he has 

not the proper number or sort of files to work with, 
and work that he ought to file he does on the rough 

emery glazer, and by-and-by fills the shop with 
bone, steel, and black buffalo dust or pearl dust. With 
allthis “scuffing” —and assistance to disease—he can 
not earn a week’s wages, 80 he ‘‘ writes on account,” 
or, as it is termed, has alot of “sours” put down, 

to rub off the Tuesday’s score. A week or two 
further. on ‘his “sours” are so heavy that it takes 

him a week to sweeten them, and thus has no wages 
on the Saturday night. Debtis contracted on every 
hand; and the class represented by this man are 
never one penny before a beggar; their children 
they never think of sending to school, but put them 

tothe trade as soon as they are able to do anything 

to make up for their own shortcomings. As a 

matter of course the “masters” who employ such 

smen” have few scruples remaining—‘'like master 

like man,” and the poor dolts are taken advantage 

of at every turn. This is true, more especially ofa 

lot among the spring knife cutters, who have the 

shadow of a union, and if its secretary wouldn’t 
mind telling his experience, he could tell of want of 

principle and manliness, of stupidity, and of de- 
grading sensuality. As for the crooked legs, arms, 

and backs, that might have been true when the leg 
frame was in vogue; there is very little truth 
attachable to the statement now. As forthe price 
paid for the work done, here more than anywhere 
else it depends upon the men. Were they sober, 

honest and industrious as a rule, they would easily 
get sufficient to enable them to keep themselves and 
families decently and respectably, and to send their 
children to school. What Government should do, is 

not to allow a girl in the trade before she has 

reached twelve years of age,or a boy till he has turned 

eleven years; amend the parish school system and - 
enforce the sending of children to school. If the 

difference were not all seen in this generation, it 

would in the next; and that is grand legislation 
which looks also to benefit in the future. Where- 

ever in Sheffield the cutlers are steady and good 

workmen, they seem to get along pretty well: they 

don’t seem to die off at thirty, forty, or fifty ; neither 
are they deformed and cripples. And it is to one 
of these respectable mechanics we are indebted for 
the above necessary corrections on the report of the 

Factory Commissioners, which report, so far as it 

relates to a part only of this same cutlery business, 

is correct—no further.—F. 6. 


PRACTICAL RESULTS OBTAINED FROM 
BLAST FURNACES BY THE USE OF HOT 
BLAST OF HIGH TEMPERATURE.* 


It is not proposed to enter fully into the history 
of the numerous attempts which have been made t 
raise the blast for blast furnaces to a very high 
temperature, nor will the author occupy much time 
‘in the description of the means by which the desired 
result has been obtained, as a full account of the 
apparatus was given at the meeting of this associa- 
tion held at Oxford, though the paper on the subject 
was not printed in the Transactions. 

In 1861 experimental stoves only, on the new 
p'an, had been erected and worked for heating the 
blast for one tuyere out of the five used for one blast 
furnace. Such satisfactory results were, however, 
obtained, that it was clear that the difficulty of 
procuring blast of very high temperature had been 
overcome, and Messrs. Cochrane and Oo., of Wood- 
side Ironworks, Dudley, and Ormesby Ironworks, 
near Middlesbro’-on-Tees, forthwith erected large 
stores on the new plan for a complete blast furnace, 
and it is now proposed, with your permission, to lay 
before the section the results obtained during up- 
wards of four years’ practical working with these 
stoves. 

The effect of heating air on the new plan was 
that a temperature of blast of 1,150 deg. Fab. was 
obiained, instead of only 600 or 700 deg., as with 
ast-iron pipes in the common stoves; there was no 


* By EA. Cowper. 
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loss of blast from leakage, owing to cracked or 
damaged cast-iron pipes; the iron produced was of 
rather better quality ; twenty per cent. more iron 
was made from the same furnace, and fully 5 cwt. 


of coke was saved in the blast furnace per ton of 


iron made. 

The details of the construction of the new stoves 
will be readily understood by all who have studied 
the subject. 

Istly. There are two stoves, which are heated 
alternately, and used alternately in heating the cold 
air; these are filled with brickwork “ set open,” or 
with small spaces between the bricks, and form 
“ regenerators,” on the principle of Mr. Simens’ 
‘t regenerator furnaces,” as now so largely and suc- 
cessfully used in glass houses, gas-works, iron-works, 
&c., &c., both for obtaining great heat and econo- 
mising fuel. | J 

The outside of the stoves are of thin wrought iron 
plate lined with firebrick, the iron skin being 
necessary to retain the blast under pressure, while 
the firebrick resists the heat. 

2ndly. There are provided for the purpose of 
heating the stoves, valves for the admission of gas 
and air into a central flue, where combustion takes 
place when a stove is being heated, the products of 
combustion passing up the flue, and down through 
the mass of firebricks forming the regenerator, and 
escaping at the bottom to the chimney, after the 
whole of the heat has been abstracted by the fire- 


TOTMAN’S: HORSE-POWER SAWING MACHINE. ioopen 


bricks; the temperature of the chimney being from 
212 degrees to 250 degrees, or thereabouts, during 
the time a stove is being heated, viz., for a period of 
four hours. 

Then, when a stove is hot, the gas and air are 


turned off, the chimney valve shut, and the cold: 


blast is turned on at the bottom of the regenerator, 
and passes up through the bottom courses of brick- 
work in the regenerator, thus very quickly becoming 
heated ; and passing in the heated state up through 
the remaining courses of the brickwork, and down 
the central flue, through the hot blast valve to the 
blast furnace ; the process of absorption of heat by 
the air being so perfect that, as long as a few of the 
top courses of brickwork remain hot, the blast is 
well heated, the variation in the temperature of the 
blast being only about 100 degrees Fah., with four 
hour changes. 

3rdly. The gas for heating the stoves is supplied 
from gas producers, similar to those commonly used 
by Mr. Siemens for his regenerator furnaces, and 
which have already been described before this 
Association. They consist of a simple brick enclo- 
sure or fireplace, with bars near the bottom, for the 
admission of a very small quantity of air. The gas 
is formed by the slow combustion of a very thick 
fire, supplied with poor coal, or slack down a slope 
or hopper, the gas passing off from above the fuel 
through pipes to the hot blast stoves. Gas may, 
however, be taken from the top of the blast’ furnace 
for heating the stoves, provided proper arrange- 


menis are made to separate it from the dust which 
comes over from the blast furnace with it; and 
judging from recent practical experiments, it is 
certain that there are several ways in which this 
may be done with perfect suecess. 

The late Mr. James Beaumont Neilson, who did 
so very much for the iron manufacture by his 
original invention of the hot blast, in 1829, was 
sufficiently longsighted to predict the advantages 
that would flow from the use of blast of very high 
temperature, though, as it happened, he was limited 
to what could be obtained from passing the air 
through iron pipes exposed to a fire, as in common 
stoves. 


Mr. Neilson said:—-‘“‘In the new regenerator 


ovens that had just been described the great capacity 
of firebrick for heat had been well taken advantage 
of, and a very important step in advance had been 
made by giving the means of raising the temperature 
of blast much above the extreme limit practicable 
with the old ovens; and he considered this would 
be productive of the greatest benefit in the working 
of the blast furnace. . . . Hehad no doubt the 
make of iron would be considerably increased by the 
higher temperature of blast given by the regenerator 
ovens.” | 

These anticipations have been fully borne out in 
practice during upwards of four years’ regular 
working of the stoves. The high temperature of the 
blast produces such an improved effect in the furnace 
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that the ‘‘burden” is increased so as to save fully 
five hundredweight of coke per ton of iron made ; 
and as there is less fuel supplied, so there are less 
impurities taken in, and the quality of the iron is 
improved, the ‘‘ tuyere-breasts” do not ‘ work hot,” 
or burn, or give more trouble than usual, as the 
burden is increased as just stated. The same furnace 
is, of course, enabled to do more work, the “make” 
being increased fully one-fifth ; so that a given plant 
produces 20 per cent. more iron per annum, besides 
saving nearly 3s. per ton for coke. 

There is less friction or loss of pressure of blast 
in the stoves than in common ones, and there is no 
loss of blast by leakage through cracked or burnt 
cast iron pipes or joints. More stoves are now being 
erected on the same plan. 


Mr. Cormack Brown, photographic artist, of 
Greenwich, has published a series of photographs 
of various groups of the old sailors and their friends, 
setting out from the gates of Greenwich Hospital or 
lingering within the precincts, on the day of their 
departure. The photographs give faithful and 
characteristic portraits of some of those familiar 
figures. : : 


The velocity of waves is as the square root of 
their breadth. Thus, if the summits of two waves 
are 16ft. asunder, and of others 4ft., the velocity is 


2 toi. A pendulum equal to the breadth vibrates- 


in the time the waves proceed. 


IMPROVED HORSE-POWER SAW MILL. . 

Wood sawing is notsuch a delightful relaxation 
from care that men eagerly seek it as an amusement, 
and we therefore find that individuals are extremely 
contented when it can be deputed to some one else. 
Moreover, modern generations find that time is 
money and that it is poor policy to: saw one’s wood 
by hand when it ean be done more cheaply and 
much quicker by machinery. We know of seme 
instances where individuals have bought steam. 
engines and gone abont sawing wood publicly for 
a small sum. This brings us to the remark that the 
engraving published in connection with this article 
shows an arrangement of a horse-power with cir- 
cular and cross-cut saws for the purpose set forth. 

The artist has delineated the machine go plainly 
that we could add nothing that would make it. 
clearer. The reader will seethat the circular saw 
is caused to revolve by belting carried from the up- 
right shaft, A, to a counter rhaft, and that the wood: 
to be cut by it is laid in tue horse B. By taking 
hold of the swinging frame, ©, the saw can. be 
brought up against the log in the horse, quickly 
gundering it. 

For cutting up large logs a carriage and reci- 
procating or cross-cut saw is used. The log rests 
on a spiked pillow or roller, D, at one end, and on a 
common carriage, E, at the opposite extremity, and 
is fed along at regular distances by a lever and 
ratchet-wheel at the front. The saw receives mo. 
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tion from the cross head, F, which is driven by a 
wheel and crank, G. 

Jt is obvious that the horge-power can be used for 
a variety of purposes on a farm, apart from the 
machine that it is attached to, and it can be con- 
veniently used to cut limbs, brush, or other lumber. 
It saws from twenty. to thirty cords of wood 
per day with the cross-cut saw, and is easily run by 
one horse. | 

This invention was patented by Edsell Tot- 
Jn of Columbus, Pa., America,,on March 14, 
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PHOTOGRAPHY. 


PHOTOGBAPH OF THE EcLrese.—We understand 
that Mr. Warren De La Rue took a photograph of 
the lunar eclipse of the 4th instant. The atmosphere 
having been clear, the image is said to be excellent, 
and aifords another proof of the important advantage 
now open to observers who make use of photography. 
When it is understood that an instantaneous image of 
a phenomenon canbe taken, it will be seen that by no 
other means could the various movements to which 
our statellite is subject be so well observed and re- 
corded as by photography. By associating this new 
image with one of a former eclipse, Mr. De La 
Rue obtains a. stereoscopic effect singularly re- 
markable. To a practised eye the bulging hemisphere 
of the moon appears almost transparent, comparable 
to a huge glass shade covering. a flat surface. 
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A NEW ANGLE MEASURER,* 

This instrument, which I have lately contrived, is 
on the principle of Schmalcalder’s quadrant, but of 
dimensions small enough for the waistcoat pocket. 
In the Schmalcealder, moreover, a prism is used for 
reading off the angle at the same time that the 
object is viewed. In mine, the divisions are read 
off by a lens, and a needle point, passing through 
the side of the tube, and close to the divided wheel, 
forms the index. The object is seen with the other 
eye at the. same time; the instrument being elevated 
or depressed, till the needle point appears to be in 
contact with the object as well as with the division | 
of the circle. The angle of altitude is thus indicated. 
The drawings are of full size. I add a description 
and measurement. of the instrument. A flanged 
wheel l-lin. diameter, has one half and a little 
more divided into degrees, the surplus being for 
index error; edge. of wheel *2in. wide; flange on 
‘each side. about -07 deep. Within this flange on 
one side is a large-headed_ screw of brass, and on the 
opposite side.a triangular piece of copper to which it 
is attached. The screw passes through a slotted 
hole in the wheel. The screw and piece of copper 
form a counterpoise to the wheel, and the slot allo ws 
of adjustment tothe zero point. 

A. brass tube 2:2in. long and *4in. diameter is filed 
out at one end so as to admit the above wheel, which 
is suspended as delicately as possible by a fine pointed 
screw on each side, the points of which screws enter 
a very fine hole, drilled in the axis of the wheel ; 
upon the nicety of this suspension the aceuracy of 
the instrument depends. 

An aperture is made in the tube, near the wheel, 
to admit light for reading off the divisions, and 
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moreover at this part the interior of the tube is 
silvered, ; 

At,A, a needle point passes through the side of the 

tube to furnish an index as before stated. 
« : The other end of the tube carries a lens of 1-7in. 
focus, for viewing the needle point and divisions of 
the wheel. Some time since I gave Mr. Elliot, 
Optician of the Strand, permission to make similar 
instruments if he wished to do so. He may possibly 
have some in stock, but of this I am not in- 
formed. 

For measuring a short base line, use, with the 
angular instrument, a light rod of deal, 5ft. in 
length and Zin. square. This is attached by a 
jolnt:af:the centre to a walking stick. A short base 
line is readily measured by this—msrely markin 
by a scratch on the ground each length of 5 feet as 
you proceed. To register the number of lengths, I 

have a small toothed wheel, 2}in. in diameter, 
which is attached to a foundation plate by a screw 
in its centre, A spring catch enters the teeth. Thus, 
by moving a tooth for each ten or other lengths of 
the measuring rod, an accurated account is kept. In- 
stead of the toothed wheel an account may be kept 
by shifting anumber of marbles from one pocket to 
the other. : 

We hope the following hint may also be of service. 
Having made one of the reflecting levels (a very 
useful pocket-companion) described in Heather's 
Treatise on Mathematical Instruments, p, 120 (Weale), 
T had difficulty in making the line scratched on the 
mirror perfectly horizontal. This difficulty may be 
obviated by adopting a circular instead of a square 
shape for the centre of the instrument. In this a 
cell for the mirror may. be turned, and it can then 

- be adjusted with the greatest accuracy. 


A 82-lb. rocket sent up perpendicularly at 
Shooter's Hillis said to have risen 6,000ft., and was 
seen at Deal. A 24-]b rose 4,500ft. ; a 4-lb., 
2,4000ft. ; and 4-1b., 1,500ft. The object was to 
determine the longitude on Whiston’s plan. 


* By the Rey. N. J. Heineken in the Journal of 
Science, 
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GREAT OASTING OF BESSEMER’S STEEL. 
The operation of casting a cubic block of steel, 


of the enormous weight of one hundred tons, was 


successfully accomplished on Tuesday week, at the 
new works of Messers. Bessemer and Sons, at Hast 
Greenwich. Although this is by far the largest 
work of the kind ever attempted in the neighbour- 
hood of the metropolis, it falls considerably short of 
what has been done by the same means and 
appliances in the great seats of northern industry, 
and notably at Bolton, in Lancashire, where a block 
of steel weighing 250 tons was cast, by the aid of 
Messrs. Ireland and Sons’ patent upper-twyer cupola 
furnace. The purpose for which the huge mass at 
East Greenwich and another block of smaller size, 
weighing 57 tons, have been cast, is connected with 
one of the most important branches of modern pro- 
duction. Wherever iron has been hitherto used, 
there is a growing tendency to subsitute the kind 
of steel which is made by the Bessemer process. 


Several railway lines are gradually adopting the | 
More durable and, by consequence, the safer 


material ; and the superiority of steel ships over 
those constructed of simple iron has been strikingly 


exemplified in the ease of the Clytemnestra, which | 


vessel rode out the hurricanes or cyclone, in Calcutta 
river, last year, though subjected to accidents a tenth 
of which might have sufficed to send any ordinary 
ship to the bottom. With regard to the employment 
of Bessemer steel on railways, it has been shown 
that a rail of this tenacious metal may be so twisted 


that, in a straight length of six feet, the outer spiral | 


edge will measure nine feet and aninch. Sucha 
proof is of great value when the friability of common 
iron is considered, especially if crystallised by such 


intense cold as has been known to cause many 
accidents in Canada. One, aod indeed the main 
peculiarity of these large castings at Messrs. 
Besseme’rs works is in the fact that the operation is 
performed on the spot where the massive blocks are 
required for future service. It would, indeed, have 
been almost impossible to convey them elsewhere ; 
aad the only movement they will now undergo will 
consist in their being turned completely over, so that 
what is now the upper surface will become the base. 
The cupola furnace lent by Messrs. Ireland and Son 
for reducing the vast quantity of Bessemer steel to 
a liquid condition melts at the rate of thirteen tons 
in an hour, and is charged with three hundredweight 
of coke to fifty hundredweight of metal. The saving 
of fuel is one among many advantages belonging to 
these furnaces, of which there are ten at Woolwich 
Arsenal, effecting an economy of coke to the extent 
of £2,000 a year. It seems that there are about 500 
of them in operation in many parts of the world, 
Some in Germany, some in America, and one in the 
Island of Java. The smaller of the two- blocks at 
East Greenwich was cast on the preceding Friday, 
and the upper surface was still of a purple heat and 
omitted sparks when scraped with an iron bar. 
The large mags, cast on Tuesday, will take about 
six Weeks to cool. The liquid metal was poured 
into the sunken mould—a large square hole, like a 
tanpit—in quantities of about four tons every twenty 
minutes, and the entire operation was accomplished 
between light and dark. These two blocks, which 
are Within a few yards of each other, are to serve as 
anvils for steel hammers, when the new works of 
Messrs. Bessemer shall commence their active course 
of utility. The fine buildings, just finished, adjoin 
the new ship-building yard of Messrs. Maudslay, 


| Sons, and Field, and contribute notably to the 


changed and thriving aspect of the once bare marshes 
of East Greenwich. 


We aro assured that the contract for the Ouse 
Valley line was let to Messrs, Pickering on Tuesday 
last, and that the line will shortly be commenced. | 
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AMERICAN LATHE CHUCK, 

This modification in the chuck for lathes, says 
the Scientific American, is intended to facilitate 
setting irregular forms, such as eccentrics or cams, 
and it is to be applied particularly to scroll chucks, 
which are arbitrary in their motions and cannot be 
set out of the eentre unless one of the jaws be taken 
out and started on the thread after the other jaws 
have been run in one turn or two. Even this will 
not always bring the work true, and some simple 
arrangement of the kind here shown will prove a 
great convenience. The details are as follows:— 


tn 


A is tho plate, which is fastened securely to the 


-main chuck, forming a part thereof, into which the 


dovetail projection of the plate, B, slides; C is the 
hub, which screws on the lathe spindle; D is the 
screw, by the use of which the chuck may be ad- 
jJusted to any required position with the spindle of 


| the lathe. The face side of the dovetail projection 


is laid off to fractional parts of an inch, and marked 
with figures, sọ that there is no difficulty in setting 
the work accurately. The screws, I, hold the 
piece to which the screw, ©, is secured firmly to 
the plate, B. F is the gib, which is tightened up as 
it wears, by screws, as usual. G G (Fig. 2), are 
slots through which bolts, E, pass, for the purpose 
of firmly securing plate, B, to the chuck, A, atany 
desired point. 


—— 
—, 
= 


pill 


The utility of this improvement is universally 
conceded by all first-class machinists who have seen 
it, and the proprietors of several of the largest and 
best machine shons have already expressed a wish 
to adopt it in their own workshops. This attach- 
ment may be applied to any size or kind of chuck 
already in use, equallyas Well as to new ones, and 
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will add only from one to one and a half inches to 
the depth of the entire chuck, including the attach- 
ment, although only one sliding plate is represented 
in this engraving, says the inventor, another slide 
can be added if necessary. The inventor and 
patentee is W. Haskell King, 561, River-street, 
Troy, New York. 


H.M.S. TERPSICHORE, AS DAMAGED BY 
THE AMERICAN. TORPEDOES. 


Two illustrations of the very striking experiments 
with Mr. Beardslee’s submarine torpedoes, or ex- 
plosive shells, exhibited on Wednesday, the 4th 
inst., in the River Medway, before the Duke of 
Somerset and other Lords of the Admiralty, were 
given in a recent number of the Illustrated London 
News. By favour of the naval authorities, we are 
now enabled to give a reduced copy of the official 
drawings, made for their information by Mr. P. 
Thornton, Master Shipwright of Chatham Dock- 
yard, showing the exact amount of damage that was 


TO 3: weer 


eee ES om - = 
ee ee —— 
SSE es, 
eS Sa ae a a pa en, 
SS SS ee 
» SSS ar ae een ane Se a a a A 
SS a 
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nflicted upon the hull of the old 18-gun frigate Terp- 
sichore by the explosion of the two 73-pounders, of 
which only one was so placed that its effect could 
reach the vessel. 

The Engraving No. 3 on this page shows the rela- 
tive positions of the ship, the torpedo, andt he boat 
from which it was fired by an electric wire: the 
figure a representing the place where the boat lay 
when the torpedo was lowered from its side; while 
the figure 6 shows the place to which the boat had 
been removed before the signal of firing the torpedo 
was given. The depth of water beneath the keel of 
the ship was a few inches more than 12 ft. 

The Engraving No. 1 showes the general longitu- 
dinal lines of the ship, with the hole made by the 
explosion of the torpedo, as it appeared on the Lith 
inst., when the Terpsichore, having been floated and 
brought into dock at Chatham, was carefully ex- 
amined by the officers appointed for that purpose. 
An enlarged view of a portion of the outside plank- 
ing around this hole is also given. 

The Engraving No. 2 presents a cross section of 
the vessel, showing very minutely how her timbers 
were shivered. In the parts marked a the knees are 
seon as broken through the throat—viz,, two on the 
starboard, and four on the port side. . 


EXPANDED VIEW OF OUTSIDE PLANKING 


TERPSICHORE, AS DAMAGED BY THE A 
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BIRTH AND GROWTH OF THE IRON 
TRADE. 
By James ROBERTSON. 
| (Continued from page 52.) ; 
Diodorus speaks of Elba, wherethe inhabitants dig 


ironstone from the ground, much of which metal is 


in this sort of stone ; that the workman first cut the 
stones in pieces, melt them in furnaces and then 
prepared for the purpose, and the implements made 
of this iron were conveyed by merchants into several 
parts of the world. Pliny gives a tolerable des- 
cription of the manufacture of iron, and speaks of 
steel, and the steel-drinking cups dedicated to the 
temple of Mars; he alsotestities as to the universality 
and wide diffusion of ironstone, and the tempering 
of iron by immersion; he also mentions the load- 
stone, and how Dinocrates made an arched roof 
thereof, ia which was to be placed an iron statue of 
the Princess Arsinœ, so that the statute may seem 
to hang in air suspended by nothing. 

‘The Turks, before they became a nation, were 
employed in the manufacture of arms in Agia, as you 
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under Cassibelaunus, fought with great valour 


they had many thousands of chariots, armed with 


scythés and hooks, which did great damage to the 

Roman army as they charged them; and if our 
ancestors were somewhat barbarous, and knew but: 
little of the arts, they gave us even then a lesson. 
of patriotism and heroic valour, which has never: 
yet been wanting in the hour of England’s need, and 
a courage which I trust may descend unimpaired to` 
along line of future generations. These scythes - 
were doubiless made in Britain, and from this period’: 
(B.c. 55), we may date the iron trade of Great 

Britain. 

When the Roman Emperor Adrian came into 
Britain (a.p. 120) he established a great military 
forge, or arsenal, at Bath, for the construction of 
arms and munitionsof war, whence they were dis- 
tributed to the various Roman stations throughout 
the kingdom. This was a college of armourers, and 
they bore very much the same relation to the army 
that the artillery does to the armies of Europe in our 
own day. The iron was brought from the Forest of 
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will flnd from Gibbon, the historian: they turned 
the arms they made against their masters, and 
founded an empire. Our earliest travellers in Africa 
prove the existence there of iron furnaces, blown by 
bellows made of goat skins, and that the iron was 
made with charcoal; the furnace was of rude con- 
struction, and destroyed after every smelting, in 
order to obtain the iron which the bottom of the 
furnace contained; but at the Himalaya Mountains 
the Iudians had ahole at the bottom of the furnace, 
through which the molten metal flowed; this hole 
was tapped with clay, so that you see the method 
now in use of running the iron from the furnace is 
of no recent date. The intercourse between the 
people of Cornwall and the Phoenicians and Greeks 
produced a remarkable dogree of civilization amongst 


the Britons, and when Cesar Janded in this country 


he was opposed with weapons of iron, and discovered 
that the manufacturo of iron had already made great 
progress. It is also tolerably well authenticated 
that our ancestors had discovered, or been taught, 
the arts of working tin, lead, brass, and iron, and 
that the Gauls traded with the Britons extensively 
in iron. I wonder how the ancient Britons kept 
their ledgers in those days, but there is nothing to 
satisfy our curiosity on this head. Our ancestors, 
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Dean and the hills of Monmouthshire, and manu- 
factured at Bath; and the Romans continued to 
work the mines for 350 years (4.D. 409), about which 
time they finally abandoned Britain. Many traces 
have been found in Yorkshire and elsewhere, which 
gives proofs of the existence of the iron foundries 
of the Romans during their dominion there. The 
Saxon invasion paralysed the iron trade, and no 
mention is made of it till about the 12th century, 
that date at which commences the true greatness of- 
our history, civil, political, and warlike. From the 
Norman conquest till the end of the reign of King 
John, iron and steel were imported from Germany 
and the Continent, and sold at steel yards by German 
merchants. There is no precise data to prove when 
the art of casting was first introduced, buf cannon 
was used by Edward ILL., in 1327; it is supposed 
to hsve been then used for the first time in England 
by that monarch, Cannons, or bombards as they 
were called, were all made of iron till the middle of 
the fifteenth century, when bronze was first dis- 
covered. Hardware was, during the period from 
1350 to 1450, imported from the Continent, until a 
petition to Parliament produced an Act which pro- 
hibited the importation of swords, scissors, and 
knives, so that you sée protectionists were strong 
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and free traders unknown, in those early days of 
the iron trade; but even at that time Yorkshire and 
particularly Sheffield, was celebrated for its cutlery, 
although the cutlers could not then compete against 
the foreigner in the manufacture of those articles in 
which it can now compete, even in the face of 
enormous duties, against the world. 

But as our manufacture advanced and devoloped 
it was arrested by a new difficulty; hitherto iron 
had been produced from charcoal alone, and the 
spacious forests of England were fast disappearing 
before the devouring and ever-blazing furnace. Tho 
efficiency of the Navy was then, as it is now, 
essential to our independence and security, and how 
could that be maintained if the timber of which our 
ships were built was taken to produce the cannon 
and the shot with which our ships were to be armed ? 
The question was natural enough so in the year 
1558 an Act was passed forbidding the cutting of 
any timber for the furnace fover one foot square 
area of the root, growing within fourteen miles of 
the sea, or any part of any rivor, so far as that river 
was navigable, with the exception of some parts of 
_ Kent and Sussex. 
and in and near London, till at length ironworks 
were prohibited within twenty-two miles of Lon- 
don. Many of the ironworks were consequently 
stopped for want of fuel, and iu the reigns of James 
I. and Charles I. great efforts were made to find a 
substitute for wood as fuel, and attempts made to 
smelt iron with coal; these attempts were far from 
successful, strange as it may appear tous, and many 
experiments were made, and many large fortunes 
lost, in endeavouring to make iron by coal instead 
of wood. Patents were issued by Charles I. for the 
new process, but these patents were unproductive to 
their possessors, and although high learning and 
the greatest intelligence of the time had been called 
in to aid the invention, yet it was a fallure. Iron 
could be made by the new process, but it was not 
good; it was not saleable—no wonder. The nation 
had been used to charcoal iron, and would not be 
put off with cinder bars ; so the patentees complained 
bitterly to the king and the nation-—-to the king, of 
the great losses they had sustained; to the public 
that they would not see the value of their discovery, 
and appreciate a quality in their pit coal iron which 
it had never possessed. 


In 1619, Edward Lord Dudley’s invention of 


making iron with pit coal was making progress 
towards perfection, but his discovery was retarded 
in its development by the political commotion into 
which the State was plunged at that period; how- 
over, 300 furnaces were then at work, as we find 
from parliamentary roports. Lord Dudley’s works 
were destroyed by a moh, and himself nearly ruined 
by his endeavours to perfect bis process. For more 
than a century the iron trade languished, in conse- 
quence of the scarcity of fuel, and the requirements 
of the country were supplied from abroad, par- 
ticularly Sweden and Russia. The 300 English 
furnaces of the previous century had dwindled down 
to fifty-nine, and the total production of the year 
1740 was only 17,000 tons; whole production of 
Yorkshire was in that year 1400 tons, and Stafford- 
shire only 1,000. The demand for iron, however, 
was daily increasing; improvements in machinery 
were being made, the cambrous bellows, worked by 
oxen, were discarded for the blast-engine, and the 
first blast cylinders of any magnitude were used at 
the Carron Ironworks, just 100 years ago. The 
quantity of iron now rapidly increased, and by the 
beginning of the present century the estimated pro- 
duction yearly was 250,000 tons. This was a 
tolerably rapid stride in sixty years—viz., from 
1740 to 1800, in the former of which years the 
production hadbeen only 17,000 tons. The inventions 
of the deceased Mr. Cort had a wonderful effect in 
stimulating the ‘production of iron, and from the 
date of his discoveries begins the epoch of the 
stimulus which has led to the present enormous 
development of the iron trade. Bais had been 
always hammered before this to the required sizes, 
but Mr. Cort introduced the application of rollers, 
the importance of which we can now fullyappreciate ; 
great as were the discoveries of Mr. Cort, he never 
received any benefit from them. The story of his 
wrongs is well known. Government seized upon 
his works at Gosport, sold them, prevented his 
carrying out his inventious; and in restitution of 
this ‘great injustice gave his widow a small annuity, 
and now gives his only son, who is far advanced in 
years, the trifling solatium of £50 a year, after 
having spent the greater portion of his lite in seek- 
ing for redress. The coke refinery was also dis- 
covered about this time (1810), and the development 
of the manufacture advanced exceedingly. It is 
related, in a work on the Turkish empire, that an 


Iron was then made in Sussex |- 
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Armenian of Constantinople had discovered the 
art of casting iron which, when it came out of. the 
mould, was as malleable as hammered iron; some 
of the productions were shown to M. de Gaffron, 
Prussian charge d’affaires at Constantinople; he 
was struck with the importance of the discovery, 
and instituted enquiries for the-inventor, but he had 
died poor and unrequited, and his secret perished 
with him. Many valuable discoveries have un- 
doubtedly been lost to the world in a similar manner, 
and probably as many by the obstinacy and pre- 
judice of the learned as the ignorance of the 
unskilful. 


(To be continued.) 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible. There are many claimants upon the space 

‘allotted to letters and other correspondents. ] 


ANGLE OF LATHE CENTRES. 


By neglecting to make a correction, forwarded to 
us by “ Kilmarnock” himself, our kind correspondents 
have had a great deal of unnecessary tronble and 
vexation. “ Kilmarnock” had been misled, in the 
first place, by his marked gauge, the figures.on which 
had been wrongly engraved. We discovered the 
error in time for that correction, which in the hurry 
of going to press was overlooked by us, ` 


RADIUS OF A OURVE. 

Sir,—In reply to “Hand Chisel,” multiply the 
height of the side by the greater diameter, and divide 
by the difference between the two diameters, and the 
product is the length of tke radius required, 
Example :—Height of side 18in., greater diameter 
3Gin., lesser diameter Sin., difference 28in. iCircum- 
ference 36 x 3°1416 = 113in., 18 x 36 + 28 = 23 
1-7in. Set the compasses to 23 1-7in., draw a curve 
for top of pattern, then set the compasses 18in. less, 
thatis 5 1°7in.,and from same centre drawthecurve for 
bottom of pattern, and from the centre draw a straight 
line to one end of the largo curve—then from this line 
mark off the circumference 113in.upon the large curve 
from this point draw another straight line to the 
centre, and you have the full size pattern required, 
lf required in three equal sized pieces, mark off 4 the 
circumference 372in, upon the large curve, Allowanze 
must be made for seams and wires. If 18in. is the 
perpendicular height, draw a section full size of the 
vessel required, and measure the height of side. 

F. 5. ©. 
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Auctioneer’s Assistant.— WHEELER'S J.) 
Appraiser's, Auctioneer’s, and House-Agent’s Pocket 
Assistant, 2nd edition, 24mo, cloth, 2s. 6d. 

Bridges and Wiaducts.—HASKOLI’S (W. Davis) 
Examples of Bridge and Viaduct Construction, of Masonry, 
Timber, and Iron, 46 plates, imperial folio, wrapper, £2 2s. 

Builder’s and Contractors Price Book 
(formerly Weale’s), edited by G. R. BURNELL, Esq.. 
1866, 12mo, cloth, 4s. 

Carpentry.—NICHOLSON’S (Peter) Carpenter’s New 
Guide, by A. Ahspitel; with Pyne’s Rules on Drawing, 
74 plates, 4to, cloth, #1 Is. 

Carpentry.—TREDGOLD’S (Thos,) Elementary Prin- 
ciples of Carpentry, Edited by Barlow, 53 engravings, 
4to, cloth, £2 2s. 

Ohemical Analysis.—NORMANDY’S Commercial 
Handbook of Chemical Analysis, 2nd edit., crown 8vo, 
cloth, 9s. 

Circular Curves.—TRAUTWINE on Laying out 
Circular Curves for Railways, 8vo, sewed, 5s, . 

Civil Architecture.— CHAMBERS’ (Sir Wm.) 
Treatise on Civil Architecture, by Joseph Gwilt, F.S.A., 
new and cheap Edition, edited by W. H. Leeds, 66 plates, 
4to, cloth, £1 1s, 

Cottages, Villas, and Country Houses, 
Designs and Examples of, 67 plates, 4to, cloth £1 1s. 

Drawing.—PYNES Practical Rules on Drawing, 
= ae Operative Builder, 14 plates, 4to, boards, 

s. ôd. 

Earthwork.—GRAHAMS (Alex. J. 5.) Manual on 
Earthwork, 18mo, cloth, 2s. 6d. ; 

Electricity.—NOAD'S (Dr. H. M.) Manual of Elec- 
tricity, 500 woodcuts, 4th edition, 1 vol. 8yo, cloth, 
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Engineers, Architects and Contractor’s 
Pocket-Wook (formerly Weale’s) for 1866, roan 
-tuck, ôs, 

Engineer’s Assistant. — TEMPLETON’S (W.) 
Engineer’s, Millwright’s, and Machinist’s Practical As- 
sistant, 3rd edition, 2 plates, 18mo, cloth, 2s, 6d. | 
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Engineer’s Field-Book. — HASKOLLS (W. 
Davis) Engineer’s, Mining Surveyor’s, and Contractor’s 
Field Book, 12mo. roan tuck, 12s, Se 

Estate Tables.—INWOOD'S (William) Tables for- 
the Purchasing of Estates, Annuities, Advowsons, &c:, 
18th edition, much enlarged and improved, 12mo, 

cloth, price 8s. see a 

Fire Engineering.—YOUNG’S (0. F. 7.) Fires, 
Fire Engines, and Fire Brigades, with a History of 
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illustrations, 8vo, cloth, £1 4s. 

Marbour Engineering.—STEVENSON’S (Thos,) 
eae and Construction of Harbours, plates, Svo, cloth, 
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Bigh-Pressure Fngines.—ALBAN on the High- 
Pressure Steam Engine, trans. by Pole, 28 plates, 8¥0; 
cloth, 16s. 6d. nf 

Wydraulics,—NEVILLE’S (John) Hydraulic Tables 
Co-efficients, and Formule, 2nd edition, woodcuts, 8vo, 
cloth, 16s. 6d. 

Eron Bridges.—HUMBER’S (W m.) Treatise on Cast 
and Wrought Iron Bridge Construction, 95 double plates, 
2 vols. imp. 4to, half morocco, £6 16s. 6d, ots gee 

Kron-Ship Building.—GRANTHA M (John) on 
Tron-Ship Building, with Examples and Details, 4th 
edition, plates folio, sewed, with text, 12mo, cloth limp, 
together, £1 5s, 

Law for the Mfillion.—Every Man’s own Lawyer; 
a Handbook of the Principles of Law and Equity. Bya 
Barrister, 4th edition, 12mo, cloth, 6s, 8d. 

Mand-leasuring.—HUDSON’S Land-Valuer’s Best 
Assistant 32mo, bd., 4s. 

Levelling.—SIMMS’ (F. W.) Treatise on the Prin- 
ciples and Practice of Levelling, plates and woodcuts, 
8vo, cl. 8s. 6d. F 

Military Sciences.—AIDE-MEMOIRE to the 
Military Sciences: Edited by a Committee of the Corps 
of Royal Engineers, 2nd edition, complete, 3 vols. royal 
8vo, cloth, £4 10s. l 

Modern Engineering. — HUMBER’S (Wix) 
Record of the Progress of Modern Engineering, 1865, 36 
plates, imp. 4to, half-morocco, £3 3s.. l 

———DITTO, 1863 and 1864, 36 plates, imp. 4to, 
half morocco, £3 3s. each. 

Oblique Bridges.—BUCE’S (Geo.) Essayon Ob- 
uaus Bridges, with 13 plates, 2nd edit,, by Barlow, imp. 
.8vo, cl., 12s. 

Packing-Case Making. — RICHARDSON’S 
(Wm.) Packing-Case Tables, fcap 4to, cloth limp, 3s. 6d. 

Practical Mathematics.—GREGORY’S (Dr. 0.) 
Mathematics for Practical Men, enlarged by Henry 
Law, O.E., 4th edition by J. R. Young, 13 plates, medium 
8vo, cloth, £1 1s. 3) 


Practical Philosophy.—CARR’S (Rev, 
psis of Practical Philosophy, 2nd edition, 18mo, 
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Hailway Engineering. — DEMPSEY’S (G. 
Drysdale) Practical. Railway Engineer, with 71 double. 
4to plates, 72 woodcuts, and portrait of Geo, Stevenson, — 
I vol. 4to, cloth, £2 12s. 6d, 

River Engineering.—STEVENSON’S (D.) Canal 
and River Engineering, plates, 8vo, cloth, 4s. 6d. 

Ship-Building. — MURRAY’S (Andrew) Ship. 
Building in Iron and Wood ; with Steam Ships, by Robert 
Murray, plates, 4to, cloth, 14s, . 

Strength of Cast-Kron. — HODGKINSON’S 
(Eaton) Experimental Researches on the Strength. of 
Cast-Iron, with plates and diagrams, 8vo, cloth, reduced 
to6s >=. 

Strength of Materials, —TREDGOLD’S (Thomas) 
Strength of Cast-Iron and other Materials, oth edit., 
with Hodgkinson’s Researches, 8vo, cloth, 12s. 

students Guide to the Practice of De- 
signing, Measuring, and Valuing Artificer’s Works, 
Edited by Dobson and Garbett, plates, 8vo, cloth, 9s. 

Superficial Measure. -- HAWKING’S (Jas.) 
Tradesman’s Guide to Superficial Measurement, fcap, 
cloth, 3s, 6d. , . 

Tangential Angles. — BEAZELEY’S (Alex.) 
Tables of Tangential Angles and Multiples for Setting 
out Curves, 48 cards in box, 3s, 6d. 7 

Text Wook.—RYDEH’S (Edward, C.E.) General Text- . 
Book for Architects, Engineers, &c.. with Chapters on 
Agriculture by Prof. Donaldson, numerous illust., 1 vel, 
8vo, cl. £1 8s. . 

Timber Tables.—GRANDY’S (R.E.) Timber Im- 
porter’s, Timber Merchant’s and Builder’s Guide, 12mo, 
cloth, 73. 6d. ; 

‘WTannelling.—SIMMs’ (F.W.) Practical Tunnelling, 
2nd edition, revised, by W. D. Haskoll, imp, 8yo. 
cloth, £1 Is. 

Wentilation.—RITCHIE’S (Robert) Treatise on 
Ventilation, Natural and Artificial, plates and cuts, 8vo. 
cl, 8s. 6d. l : 

Willa Architecture.—WICK2’S (C.) Handy Book 
of Villa Architecture, Ist and 2nd series, complete, 62 
plates, 4to, half morocco, £2 10s. 

Workshop Companion.—TEMPLETON’S (W.) 
Operative Mechanic’s Workshop Companion, 8th edition, 
with 11 plates, 12mo, bound 5s, 

Wear Book of Facts.—In Science and Art. By 
John Timbs, 1861, 1862, 1863, 1864, 1865, 1866, fcap., 
cloth each, 5s. i 

Xoung Architects Book.—WIGHTWICK’S 
(Geo.) Hints to Young Architects, 2nd edit., crown 8vo. 
cloth, 7s. 


LOCKWOOD & CO., 7, Srationsrs’ Court, E.C. 


FREE BY POST 13 STAMPS, 


HE SCREW-CUTTER’S ASSISTANT, 


which imparts the Quickest and Easiest known method of 
obtaining the wheels required for Screw-cutting.—Address W. BRAGG, 
7, Church-road, Battersea, Surrey. 
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JBRTTISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
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— Mr H. H, MURDOCH having succeeded to the Business of his late Father, which has been established upwards 


` of Thirty Years, offers his professional services to inventors. A circular, containing full inf 


ormation respecting the 


various modes of securing protection for inventions at home and ‘abroad, may be had, Gratis, by applying (personally 


or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS. - 


ME VAUGHAN, Member of the Society of ‘Arts, British, Foreign, and Colonial 


8 guineas. A “Guide to Inventors” 


ROSCOE'’S SELF-ACTING LUBRICATORS 


Patent :Agent, 54, Chancery-lane, W.O 


Transacts every description of business connectec “with Letters Patent for Inventions. Provisional protection, 6 to 
ee by pos 


= FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French. Belgian, 
Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 


ways; and on every description of Portable, Agricultural, and Stationary Engines, 


Steam 
. Hammers, &c., &c. 


‘TESTIMONIALS AND PRICES POST FREE. 


APPLY TO 


 BDWIN HE. NEWBY, 
394, KING WILLIAM STREET, CITY, 


LATE 


31, CHEAPSIDE, E.C, 


The above Lubricators grease every particle of steam previous to its passing through the valves into 


the cylinders. 


ENCOURAGE COUNTRY MANUFACTURE. 


ESTABLISHED 1795. 


‘MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 


GOODS OF ALL DESCRIPTIONS. 


ADAMANTINE .CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. 


MARCUS BOURNE NEWTON, 


LONDON AGENT. 


DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 


NOTICE ! 


KING’S CROSS, N. 
E. BOURDON’S i 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 
1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 


LONDON. 
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The Best and Cheapest Teas 


_ In England are at all times to be obtained at 


PHILLIPS and COMPANY, Tea Merchants 
8, KING WILLIAM STREET: CITY, LONDON, E.C. 


Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per lb. 
“Most Delicious Black Tea is now only 3s, Gd. per lb. 
RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., 1s. 8d. 


PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
THE: BEST AND CHEAPEST. Inferior Houses copy this statement for 
obvious reasons. Therefore be particular in addressing to 


PHILLIPS & Co., Tea Merchants, 8, King William-street, City 
London, H.C. 


A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. 


PHILLIPS and CO. send all goods CARRIAGE FREE, by their own Vans, within eight miles of No. 8, King William- 
street, City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN iN ENGLAND, if to the value of 403s, and upwards, PHILLIPS and CO, haveno connection with any House 


in Worcester or Swansea. 


ESTABLISHED EIGHTY YEARS. 


PAPIER MACHE ENRICHMENT MANUFACTORY. 
W.SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
Estimates on receipt of Detailed Drawings. : 


[Novumpsr 3, 1865. 


INVENTORS ASSISTED 
N Securing, Carrying Out, and Disposing of 
their Invertions—Apply to Messrs. B. BROWNE and OO., 
British and Foreign Patent Office, 49, King William-street, London- 
pridge. ' 
A Pamphlet gratis, on Cost of Patents, may be had on application, 


ASSISTANCE AND ADVICE TO INVENTORS., 
E. M. A. SOUL, (Member of Society of Arts) Patent 
Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS, A Circular of Information free by post, on applica- 
tion to the Patent Office, 3, Leadenhall St., London, E.C. 


R. WHITE, BRITISH and 


FOREIGN PATENT AGENT, 68, Queen-street, 
Cheapside, London, H.C. Mr. White having correspon- 
dents in the chief cities of Hurope can present to his 
clients unusually advantageous facilities for Foreign 
Patents. British Patents secured, and Provisional Pro- 
tections upon advantageous terms. 


PATENTS FOR INVENTIONS. — Messrs. 


DAVIES and HUNT procure British and foreign patents at 
moderate charges, Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C, 


ts TORS requiring Home, Foreign, 
and Colonial PATENTS and REGISTRATIONS, may 
obtain advice and information from Mr, HENRY, Memb. 
Soc. Arts, Assoc. Soc. Engineers, Author of ‘De- 
fence of the Patent Law,’ Patent, Registration and 
Copyright Agent, 68, Fleet-street, corner of and entrance 
in Whitefriars-street. Technical translations, drawings 
and lithographs prepared. 


O INVENTORS.-—Messrs. HARRIS 
and MILLS, Patent Agents and Mechanical 
Draughtsmen, No. 35, Southampton-buildings, Chancery- 
lane, W.C. (from CARPMAEL and Co.), undertake all 
business connected with Patents for Inventions in tha 
United Kingdom, the Colonies, and all Foreign Countries. 
Provisional protection, £8 8s. 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 


“moderate charges. Full printed particulars, free by post, 


or gratis on application. Apply to EDWARD GRIFFITH 
BrEwER (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—EHstablished Twenty-two Years. 


NVENTIONS PERFECTED and all kinds 
eae machinery manufactured by S. SMITH, 204, High Holborn, 


O INVENTORS.—_GENERAL 

PATENT OFFICES. Estasrisuep 1830.—L. de 
FONTAINEMOREAD, 4, South-street, Finsbury, London ; 
10, Rue de la Fidelité, Paris ; 33, Rue des Minimes, Brus- 
sels. Provisional protection, £7; sealing patent, £19 5 
French patent, £7 10s.; Belgian Patent, £3 10s. Circular 
gratis. l 


aaee a e a 
OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross, Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Oo., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C. 


TO INVENTORS.—The GENERAL 


PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Charges, and transacts all business connected with Patents. 
Unusual facilities offered. A HANDBOOK gratis. 

CHARLES S, BAKER, C.E., Secretary and Manager. . 


NVENTIONS and PATENTS 


WORKED or SOLD by Mr. COCHRANE, 27, Buck- 
lersbury, Cheapside, London. No Fee for Consultation 
at the first visit. 


SOUL AND C0., 3, LEADENHALL STREET, 
LONDON, E.C. 


Pressure & Vacuum Gauges, | Marine Engine Governors. 

Steam Engine Indicators. | Engine Room Telegraphs. 

Engine Counters (& Clocks) | Salinometers (Long, How). 

Engine Room Fittings and | Thermometers, Hydro- 
Tools. meters. 


m e 
C AMERON’S PATENT DOUBLE CAM 
LEVER PUNCHING MACHINE.—The Improvement consists 
in the Patent Cam acting on a strap attached to the back end of the 
Lever, and thereby ensuring the withdrawal of the Punch from the 
hole it has perforated with certainty, and also the continuous work- 
ing of the machine, which is worked in some yards twenty four holes 
per minute. Works, Egerton-street, Hulme, Manchester. 


THE MOMENTOUS QUESTION. 

CRIN OLIN E. 
LADIES SHOULD AT ONCE SEE 
THOMSON’S NEW STYLE, | 
which, light, graceful, and elegant in outline, combines 
comfort and economy with the very latest fashion. 
Observe the name “ THOMSON,” and Trade Mark “A 
Crown.” , Soldeverywhere. 
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No FITTER or TURNER should 


THE ENGLISH MECHANIC. 
be without a STRAIGHT-EDGE. 


Th most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 


manufactured with MARVELLOUS 


ACCURACY, may be obtained of _ 


= RICHARD LLOYD, | 
MILL AND MACHINE IRONMONGER, 


135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE. 


im 


HAAN 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


_ LATHE WORKS, 
SAMUEL COHEN AND SONS, 


‘Engineers and Millwrights, Lathe and Tool- 


Makers, Smiths, and Ironfounders, 
S4 & 85, COW CROSS-STREET, & 5, GREENHILL 
RENTS, WEST SMITHFIELD, LONDON, E.C., 


Have on hand the largest stock in England of every 
description of © 


HAND OR FOOT LATHES, 


SELF-AOCTING AND SCREW-CUTTING LATHES, — 


Punching and Shearing Machines, 
FOUR-PILLAR STANDING PRESSES, 
Screw-cutting. Turning, Boring, and Planing for the 
Trade.—Several second-hand planing and Drilling 
machines to be disposed of. 


Tilustrated Catalogue on Receipt of Two Stamps. 


SMITEHE’S PATENT DOOR SPRING, 


PATENT WEATHER 


TIGHT FASTENING, — ne 


AN 
WATER BAR FOR FRENCH CASEMENTS. 
69, PRINCES STREET, LEICESTER SQUARE, LONDON. 


N.B. None guaranteed unless stamped with name and address. 


HE ORIGINAL SMITH’S PATENT DOOR 
SPRING, 


Proncunced by Govern 
ment Inspectors and the 


ss f 


C.E., to be the best and 
most complete. 


SMITH & TURNER, 


50, BARTHOLOMEW CLOSE, 


Lonpon, E.C. - 
ESTABLISHED FIFTY YEARS. 


THE NEW TOOL FOR JOINERS’ BENCHES. 
AGENTS WANTED. 


Pll M g 
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DUPPA’S PATENT PEN R DOG, 3s. EACH, 


MAK 
JOHN BAILEY and Co, 


ALBION WORKS, SALFORD, MANCHESTER. 
LONDON OFFICE : MR. KINSEY, PINNERS’ COURT, 
OLD BROAD STREET. 


Redmund’s Patent Hinge Manufactory and 
Warehouse, 


WELLINGTON FOUNDRY, 68, CHARLES STREET, 
_ CITY ROAD, B,C. | 
(Near the Canal Bridge.) 


BEX AMIN SLATER, Late E. Gollop, Sore 
PROPRIETOR, A Large Stock of the Patent Hinges kept ready 
for delivery, consisting of Floor Springs, Gate-hinges, Rising-hinges, 
Rising Spring-hinges, Not Rising Spring-hinges, Double Acting Spring: 
hinges, Rising and Not Rising Door Back-springs, &c.—Price List and 

anes on application as above. Foundry for Soft and Malleable 
ron, 


L. SUGDEN AND Co. 
SAW MILLS AND MANUFACTURING JOIN ERS, 


PREPARED FLOORING, MATCHED BOARDS, ETC. |} 
WESTMORELAND WORKS, 
WALWORTH COMMON. 


amaenn 


PRICE LISTS ON APPLICATION 


Established upwards of a century. 


LATHES, ' 
AND EVERY DESORIPTION OF TOOL FOR 
AMATEUR TURNERS. 
Lathes Complete, £7 5s., £9, £11, £16 16s. 


Engineers’ FILES and roors of every description. 


AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills, 


AMERICAN SCROLL CHUCKS OF ALL SIZES. 
JOSEPH BUCK, 
124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, §S. 


TURNING LATHES, 
CHEAPEST IN LONDON. 
BENCH LATHES from £2 2s. and upwards. 


WHEELS, CRANKS, TREADLES, MANDRIL, AND 
POPPET HHADS. 


Chucks of any description Made to Order. 
Slide Rests, 33in. centre, £2; 4in., £2 10s.; bin. £3 
6in. centre, £3 15s. f 
RICHARD PEARCE, 
77, GREAT SUFFOLK-STREET, BOROUGH. 
Enclose directed and stamped envelope for Illustrated 
. Prise List. 
W. H. PEARCE, 


AND TOOL MAKER, 


TO AMATEURS. 


MECHANICS TOOL EXCHANGE, 201, 
STREET, BOROUGH, S.E. 


Any Model Bought or taken in Exchange. 


LATHE 


Drilling, Slotting, Planing, Shaping, Screwing, Punching, 
aut Shearing ; also Lathe-Heads, Side-Rests, and Chucks, Circular 
Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
Stock.—EDWIN J. OXLEY, Engineers’ Tool Depot, 43, Port-street, 
Manchester, : 
eee T 
W EEEL, RACK, and SCREW CUTTING, 
' SPUR, BEVEL, RATCHET, WORM aŭd INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch.—J. WILKINSON, Engiveer, St. George’s Works 83, St. 


George’s-road, S., London, 


“RECON 


UNION | 


69 
NOITERER” -GLASS, | 


10s. 10d. SENT FREE. ` 
HIS “ TOURISTS’ FAVOURITE” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &¢,—Marqitis of Carmarthen. “‘ The ‘ Reconnoiterer’ 
is very. good.’—Earl of Breadalbane. ‘I find it all you say won- 
derfully: powerful for so’ very small a glays,”—Earl of Caithness, “ It 
is a beautiful glass.’—Lord Gifford. _ ‘* Most useful.”—Lord Garvagh. 
“* Remarkably good.”—Sir Digby Cayley. ‘It gives nie complete 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “For 
ts size I do not think it can. be surpassed.”—Major Starkey, of Wren- 
oury. “ Quite equalto that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. “I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
‘ound it fully equal to others which hid cost more than four timesits 
price.” —Notes and Queries, “ What Tourist will now start without 
such an indispensable companion 2”’—The celebrated “ Hythe ” Glass, 


.| showing bullet marks ‘at-1,200 yards, and men at 34 miles, 3ls. 6d. The 


above, bearing the registered’trade marks ‘ Reconnoiterer ” and 
“ Hythe,” only to be had direct from, and by written application to, 
Barom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W.. No Agents anywhere, i 


THE CANADA COMPANY. 


INCORPORATED BY ACT OF PARLIAMENT AND . 
| ROYAL CHARTER, 1826. 


ABOUT FIVE HUNDRED THOUSAND ACRES. OF LAND , 
| IN CANADA WEST. 


TO TENANT FARMERS AND OTHERS). 


| INTENDING TO EMIGRATE TO CANADA. - 


The Canada Company offer their Lands in Lots con- 


| taining from 100 to 200 acres each, situated in theolder ` 


settled Townships in Canada West, upon the following ` 


‘| terms :— 


By way of Lease for Ten Years, with the right of Pur- © 


| chase ; or For.Sale,Cash Down. 


The Rents upon Lots leased, payable Ist February 


| each year, are calculated at the rate of Six per Cent. | 


upon the Cash Price ofthe Land. Two or Three Years’ 


|. Rent must be paid in.advance, but these payments free 
| the Settler from further Rents, until the Third or Fourth 
| Year of his term of Lease. | ae 


The Tenant has secured to him the right of cons 
verting his Lease into a Freehold, at any Term of Ten 


e upon paying the Purchase money specified in the 
| Lease. - | : 


The Lessee has thus guaranteed to him the entire benefit — 


| Of his Improvements and increased value of the Land he . 
| occupies, should he wish to purchase. But he may, if 


d |} he pleases, refuse to call for the‘freehold: the option: 
late J. K. Brunel, Esq., | Chucks, and all kinds of apparatus fitted to lathes ` k ms z 


being completely with the Settler, 


The Lands of the Company are, generally speaking, - 
surrounded by old settlements, and easily accessible to ` 


| markets. The greater portion are wild lands, but the 


Company havea small number of partially cleared Lots 
for disposal, 


All applications for the lease or purchase of Land, must ` 
be made to the Company’s Commissioners, The Honour `’ 
able W.B. Robinson, and G. W. Allan, Frederick-street, 


| Toronto, Canada West, of whom lists of Lots open fos” 


disposal, prices, &c., may be obtained, 


REMITTANCH OF MONEY. ax: 
The Company receive Deposits of Money at their Office 


in London, for remittance to Canada, and for which they 


issue Letters of Credit upon their Commissioners in the 
Province, payable on demand, FREE OF EXPENSE, thus 
insuring the benefit of the Premium of Exchange to the 
Emigrant, and likewise saying him from the inconve- 
nienceand too frequent loss arising from taking his Money 
with him in Coin. a 
An illustrated Supplement to the “ Canada Farmer ?? 
Newspaper, with Map and other information useful to an 
Intending Emigrant, may be obtained gratis upon 
application, by post or otherwise, at the Offices of the 
Canada Company, No. 1, Hast India Avenue, Leaden- 
hall Street, London, H.C. a oO, 
. GISBORNE MOLINEUX, 
| Secretary. . 


___Any Model Bought or taken in Exchange. | THE, LIVERPOOL AND LONDON AND 
MACHINE TOOLS, AS LATHES, | 


GLOBE INSURANCE COMPANY. 


| OFFICES : 1, Dale-street, Liverpool; 20 and 21, Poultry s 


7, Cornhill; and Charing-cross, London. 


Invested Funds......... TET AEN £3,177,616 
Fire Premiums received in 1865 ...... £739,332 . 
Life Premiums received in 1865 ...... £250,103 


Life Claims are payable in 30 days after admission. 
Fire Premiums falling due at Michaelmas must be 
renewed on or before 14th October. at: 
JOHN ATKINS, Resident Secretary, London. . 
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COMPLETE APPARATUS 
FOR PRODUCING 


THE ELECTRIC LIGHT, 


Price £3 10s., 
Manufactured by, and to be had only of, 


MESSRS. E. G: WOOD & Co, 


MANUFACTURING OPTICIANS; — 
. 74, Cheapside, London. 


THE ENGLISH MECHANIC. 
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THIS BEAUTIFUL APPARATUS CONSISTS OF 


E. G. WOOD'S 
IMPROVED SELF-ACTING 


ELECTRIC LAMP, 


A POWERFUL MIRROR AND COLOURED GLASSES, 


For throwing Rays of different Coloured Lights, and the 
- Battery of Six Cells (Grove’s) with proper Connecting Wire; 
the whole being packed in Case, This splendid Light (which 
is produced by the combustion of two carbon points) is 
powerful enough to illuminate a room, and by using the 
reflector it can be seen froma very long distance. : 
Messrs. W. and Co. can confidently recommend this as 
being the most complete and useful apparatus made. Des- 
cription with Directions sent Post Free. 
any station in England on receipt of Post-Office Order for 
£3 12s. 6d., payable to D. G. Wood, 


Carriage paid to 


t 


NEW PHOTOGRAPHIC LENS, 


“EXTRA RAPID,” 


FOR “CARTES-DE-VISITE” 
Price £7 7s. 


ALSO | 
SHEPHERD’S “CARTE-DE-VISITE” LENS, ‘8.1, 2in. Diameter, 44in. Focal 


PORTRAITS, 


£s. 


Length, to take Portraits in 12ft, from Sitter to Lens. With a set of Waterhouse Diaphragms, in 4 Å 


morocco case 


Length, to take Portraits in 18 or 19ft. from Sitter to Lens. Withaset of Waterhouse Diaphragms, 


SHEPHERD'S “CARTH-DE-VISITE” LENS, “8. 2,” 93in. Diameters, 6in. no} P 


' in morocco case ... 


PHOTOGRAPHIC CHEMICALS AND MATERIALS. 


SQUIRE & Co., 52, KING WILLIAM STREET, LONDON BRIDGE, E.C. 


ATHEMATICAL DRAWING INSTRU- 


MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


J. & W. E. ARCHBUTT, 


201, Westminster-bridge-road, Lambeth, near Astley’s Theatre, 
Manufacturers, of the above, and every description of Surveying 
Instruments, unequalled for quality and price. Illustrated priced 
Catalogues free on application. Every Article Warranted. Second- 
hand Instruments of all kinds by the best makers always in stock. 


MA THEMATICAL INSTRUMENTS of 


finest quality at moderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from 10s. 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free, 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferenters, Pris» 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dollond, and others, at WM. 
LAWLEY’S, .78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged, 
Catalogues forwarded on receipt of three stamps for each. 


MICHAEL SADLER. 


(ESTABLISHED 1855). 
19, ASTON STREET, BIRMINGHAM. 


Manufacturer of Electric Clocks, Electrical, Galvanic, Magnetic, and 
Telegraphic Instruments, Photographic, Pneumatic, Chemical, and 
all kinds of Apparatus connected with Legerdemain. Maker of Jnduc- 
tion Coils, and every kind of Galvanic Battery known, as Smee’s, 
Daniell’s, Bunsen’s, Mynooth’s, Grove’s, and a modification ot 
Wollaston’s, for Electro-Platers and Gilders. Covered Coppet Wire, 
Binding Screws, Porous, Stone, and Glass Cells, and General Philoso- 
phical Instrument maker. 


JM ESSES. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c, 


Also, Zinc and Lead Wires. 
THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied. 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.O: 


SUFFELL, MATHEMATICAL 


C e INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
‘Levels and Theodolites, as manufactured for Her Majesty’s 
Government. The pocket sets of Instruments, from 16s, 
to 42s,; Telescopes, 5 miles range, from 6s. 6d. ; 10 miles, 
ditto, 8s. 6d, and 10s. 6d. ; Boxwood scales, engine divided, 
2s. 6d, ; T squares, 1s. to 5s.; Measures and Rules of all 
nations, _Post-office orders payable at Charing Cross 
branch, Lists of prices fcrwarded on application, 


WESTON and 00., HAND-RAIL 
e MANUFACTURERS, 80, Whitecross-street, E.C., 


beg to inform Architects, Builders, and the Public, that. 


they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


ENRY EVANS, 1, Endell-street, 


Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton- 
covered Wire of high conducting power in any size or 
queauily, Battery Cells, Porous Pots, Binding Screws, 
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ECOND-HAND and NEW MODEL STEAM 
ENGINES, Beam, Table, Horizontal, Vertical, Locomotive, 
Oscillating, &c., with and without the Boilers. MATHEMATICAL 
INSTRUMENTS, PHOTOGRAPHIC APPARATUS, MUSICAL 
BOXES, Ordinary, Drum and Bells, Flute, and Tremolo Flute 
accompaniments, MICROSCOPES, TELESCOPES, OPERA GLASSES, 
&c, DISSOLVING VIEW and MAGIC LANTERNS, and SLIDES 
by all the best Painters. Catalogue three Stamps. JAMES BOWIE, 
178, HIGH HOLBORN. 


ODELS OF SHIPS AND BOATS MADE 


TO SCALE. Blocks, Déadeyes, &c., and every requisite for 
Model Rigging, Steam-engines and all the separate parts of Engines, 
Cigar Steam Yachts, Chemical Chests, Magic Lanterns, Scientific Tugs, 
&c.—Address Stevens’s (Original) Model Dockyard, 22, Aldgate, 
City, Established 23 years. Catalogues three stamps, 


NSTRUCTION IN CIVIL 


ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c. For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER atthe Cape 
of Good Hope), 31, Duke-street, Westminster, 


THOMAS SMITH, 
109, HATTON GARDEN, LONDON, E.C., 


l Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders, & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal. 


ITY DEBT, COLLECTING AND 


CREDITORS’ LEGAL INQUIRY OFFICES.— 
Annual Subscription, One Guinea, Commission 5 per 
cent. No trouble; no risk. Detailed particulars of Mr, 
WETHERFIELD, Solicitor, 54, Coleman-street, H.C. 


LEATHER DRIVING BANDS 
for Machinery (Well Stretched), 


Leather Hose Pipes, Fire Buckets, &c. 


W. GOODWIN, AND CO., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price List Free, 


THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt.: Special Straps for Portable Engines 
Price Lists free. : 

' Turners Patent Strap and Hose Company. 
_ Manufactory, Armit Works, Greenfield, Manchester. 
81, Mark-lane, London E.C. Mr. H. FERRABER, Agent, 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
. MAKER. ; 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 
Patterns designed and arranged rrom instruction according to 


requirement, - 
Castings for Model Engines kept in stock. 


Warehouse, 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Cuass I. AND IL, & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES. 
[HE CRUCIBLES manufactured by, the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
ONLY kind for which a Mvpan has been AWARDED, and 
English, Australian, and 
Indian Mints; the French, Russian, 
and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &c,3 and have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of: these Melting’ Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
xnévals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary nuwber of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable. 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
to be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused ; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron, 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Mufiies, Portable Furnaces, &e., Stove Backs 
all descriptions of Fire Standing goods, and every requisite for the 
Agssayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY 
_ BATTERSEA WORKS, LONDON, S.W. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


are now used exclusively by the 
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| SAMUEL WORSSAM & CO0. 


i Having purchased of M. Perin, of Paris, the sole 

} right to Import and Sell his BAND SAW BLADES 
¢ throughout the United Kingdom, beg to announce 
Wy that they are now in a positiou to supply these Saws 
JE from 1-16th ofan inch to 8 inches in width, and up 
HE to 50 feet in length, 


The vast superiority of Perin’s Band Saws over any 
i’ others in point of finish, toughness, durability, and 
¢ evenness of temper, is now everywhere admitted, 


S. W.and Co. keep a large stock of all sizes up te 
Wii Qin. wide, from which they can supply orders to any 
ai part of the kingdom, within twenty-four hours 
f W notice, 


For Price Lists apply to 


[SAMUEL WORSSAM & CO., 


SAW MILL ENGINEERS, 
804, KING’S-ROAD, OHELSEA. 


JAMES MUNRO, 


(From Messrs, Holtzapfiel nd Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amatew's ard Manu 
facturers. All kinds of Lathe Apparatus for Ornamenta: #utu—ag 
fHngineer’s Tools, &c, Boring, turning, planing, screw ua whee 
cutting, dividing, &e, 


4, GIBSON-STREET, WATERLOO-ROAD, 8. 


OUNG’S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and 1s. per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chemists in town and country.—Wholesale manufactory, 16, Carthu- 
gian-street, Aldersgate-street E.C., London, 


OLLOWAY’S PILLS.—ILL-CON- 


DITIONED STOMACH.—Few persons, save those who have 
long endured the hydra-headed disease called dyspepsia, can form 
any notion of the great expense chronic indigestion entails on muscle, 
nerve. mind, and temper. In the early stages of this protean malady 
the purifying, regulating, and aperient Pills, invented by Professor 
Holloway, exert the most wholesome power by accurately adjusting 
the functions of the stomach, liver, bowels, and the minor organs. 
subserving the solution of man’s daily food. In confirmed debility or 
indigestion Holloway’s Pills are likewise reliable remedies, which may 
De confidently resorted to in ali-stomachic, hepatic,@enal, and alvine 
derangements, without the’ slightest.doubtof theirability to release 
the sufferen from almost insupportable misery, 
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WHEELER & WILSON SEWING MACHINES. 
OTICE.—The Wheeler and Wilson 


Manufacturing Company having ascertained that 
certain persons are infringing their patent by making 
and selling the Sewing Machines patented by them, 
notice is hereby given that proceedings will be taken 
against all persons so infringing their patent, either by 
' making, selling, or using the said machines, to stop 
further infringements, and to recover damages for all 
machines already made, sold, or used. 


139, REGENT-STRERT, & 43, ST. PAUL’S CHURCH- 
YARD. 


BY HER MAJESTY’S ROYAL LETTERS PATENT. 


ORRISON’S ARCHIMEDIAN HEM- 
FOLDER for the SEWING MACHINE and the 
FINGER. Manufactured solely by . 


JOSEPH GILLOTT, 
Metallic Pen Maker to the Queen, 
VICTORIA WORKS, 
GRAHAM STREET, BIRMINGHAM. 


Drawings and particulars forwarded on application. 


A, C FRASER, 
GAS. ENGINEER, COLCHESTER, 
‘Inventor and Patentee of the 
RIBBED CAST IRO N RET ORTS. 
TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
i COMPANIES, &0. 
HE PATENT MINERALISED 


AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves. Hose Pipes, Delivery and 
Washers, Suction. 

Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing. 


Flexible Tubings. 


Patent Junction Rubber and Consolidated Emery Wheels. ` 


And all other India-Rubber articles in use by 
Engineers and others. To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, E.C. 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 6ft. 4in. diameter 
in any thickness. 


EILLY and MARTIN’S PATENT 


BEARINGS are the best and cheapest ever intro- 
duced, dispensing with brass steps. Save oil, power, 
labour, &c.; in ordinary cases they require oiling but 
twice a year. 

For particulars, &c. apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. 

N.B.—Hangers or Pedestals fixed on the following 
terms :—If approved of within six months, paid for; it 
not, removed without charge. 


O CONTRACTORS, ENGINEERS, SHIP 
BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
criptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
orgings, Castings, and Railway Material of every description 
JOHN HORSLEY, 
Iron Agency Office, 


2, ST. ANN’S SQUARE, MANCHESTER, 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


MADDICR & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 


Printers of the 
ENGLISH MECHANIC & MIRROR OF SCIENCE. 


NGRAVING ON WOOD 


Every description of Pictorial Work for Pub- 
lishers, Printers, and Advertisers, promptly executed, 
at the lowest prices, by J. F. NASH, 22, Coventry 
street, W. 5 

Estimates and Specimen Book sent Free of Charge. 


EAW INGS, PLANS, TRACINGS, &c. 

executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C, M. and T. are thoroughly 
ractical Engimeers, 


~~ THE WHEELER AND WILSON 
LOCK STITCH PRIZE MEDAL SEWING MACHINE. 


~ Excels in Simplicity, Durability, Perfection of Finish, Ease of 
Manipulation, and Beauty of Work produced; with all the 
modern improvements and additions. 7 £ ) 

PATENT SEWING MACHINE CASTORS ESPECIALLY ADAPTED. 


139, Regent-street, W.; and 43, St. Paul’s Churchyard, E.C.. 


THE ENGLISH MECHANIC: 


IN 
Ñ 
v 


‘There is no invention that tenders so much assistance to the 
poor, or so much comfort to the rich, and is so generally useful 
to all classes, Price, from £9 and upwards. 


e! 
Q 


CA 


Prospectus post free, and Instruction gratis. 


© GIBSON BROTHERS, = 
MANUFACTURERS OF ALL KINDS OF 
SEWING MACHINES, 
| | me sy’ SEWING MACHINE MATERIALS, &c. 
a o AA ESSRS. GIBSON are now able to supply the 
| ag YE tradewith Machines and Materialsin alltheir stages of manufacture 
. _ onthe principle of Wheeler and Wilson’s, since the patent of the above has 
expired. Gibson Brothers will supply Makers, Dealers, and Users of these 
os machines at fully 40 per cent. cheaper than the American-made machines, 
” N.B.—This Machine was patented in England Oct. 6, 1852, the patent of 
which is now expired. : 
GIBSON BROTHERS, a 
CROWN STREET, HEBDEN BRIDGE, via MANCHESTER, 


R ote i . d 
STE annt LLN 
ANLAU“ 


_ “EXCELSIOR,” “ PRIZE MEDAL” 


Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS, 

EF easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip. Price from £6 63.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. ~ 


' - MANUFACTORY—GIPPING WORKS, IPSWICH. 


- BOOTS! BOOTS!! BOOTS !! at 
AUL PERSONS REQUIRING COMFORT, NEAT- (i i 
NESS, and DURABILITY in the above named articles are invited to {HHS 

try the “ EUPODION BOOTS” with “ MOLEH’S PATENT HEELS,” they are Wain 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. A 
EUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and 
6, Pembroke-terrace, Gloucester-road, Regents 
: Park, near ‚Chalk Farm. 
THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. i 


Lowpon Agunis.—Mr. J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland- 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch. Mr.* Chapman, Leather Seller, 
Kennington-lane, S.E. aan 


Bairev's Test PUMP _ 
| 


A 


Ss 


Slam Zing SoA 
BOILER EXPLOSIONS PREVEN 


BOILER-TESTING 
‘APPARATUS. BY THE USE OF 
Complete on cistern, BATTLES Y’?S 
gun-metal working 


an 
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ready for 
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AILEY and CO., ALBION WORKS, SALFORD, MANCHESTER. 


JOHN SWAIN, 
DRAUGHTSMAN & ENGRAVER ON WOOD. e 
Mechanical Designs. Ornamental Designs. Pictorial Begigns, 
CATALOGUES ILLUSTRATED 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 
SKILLED ARTISTS 
Estimates supplied with promptness. | 


‘Country orders executed with the utmost care and despatch, 
“ 266, STRAND, LONDON, W- C.: 


W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS, MILLWRIGHTS, IRON SHIPBUILDERY, AND BOILERMAKERS’ TOOLS, 
| EROM NEW AND IMPROVED PATTERNS. 
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The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. long. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in, stroke ; 
Punching and Shearing Machines for +, $, 3, 3, 3, %, and lin, plate; double-ended ditto, for 2? and lin, plate; Shaping Machine, 10in, stroke; ditto with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bending Rolls, Sft. Gin. long; Planing 

- Machine 4ft x 2ft. ditto, 24in. x 14in.; Bolt-serewing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above, 


Self-acting, Turning, and Screw-Cutting Lathes, 
| OF THE FOLLOWING SIZES, 
For Sale, and Ready for Delivery :— 


Height of Centres. Length of Sed. 

63 Inches, 6 Feet. 

7 ” : . d 8 ” 
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[Prick ONE PENNY. 


COOLING AND FREEZING. 


Our readers have at various times asked us for- 


an illustration: of the machinery used for these pur- 
poses. We have now the pleasure of complying 
with their wishes. The apparatus is styled ‘‘ Broo- 
man’s Cooler and Freezer,” and is founded on a 
communication to him from Marcar Beylih’g, of 
Constantinople. The apparatus, which the inventor 
denominates ‘‘ psychrogene,” produces artificial cold 
by the vaporization of a volatile fluid, the same 
quantity of which may be used over and over again. 
The covgealing receiver partakes of two special 
forms dependent upon the ice to be produced. 

The accompanying illustrations shew the com- 
bination of parts constituting this new apparatus. 
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Figure 1 is a vertical section of the whole appara- 
tus; Figure 2 is a plan of the condenser; Figures 
3, 4, and 5 shew in elevation and plan the congeal- 
yng receiver. 

ais a piston, the working surface of which is 
hermetically closed by the leather 6; the connect- 
ing rod c is united to the crank d; eis the cylinder 
fixed upon the base of the water reservoir e! ; one 
end of the bent tube / is fitted to the side of this 
eylinder, while the other end is united to the 
cylindrical piece g of large diameter; the bent tube 
is provided with a safety valve b, the orifice of which 
opens in the water reservoir. The cylindrical piece 
g is screwed upon the opening i of the mercury 
piston j, leaving at the point of junction circular 
cavities hll, kU, the section of which is in the form x. 
The cylinder g receives the moveable cover l, the 
vod of which slides in a ring. The conical opening 
in of the mercury well receives the body of a valve 


u, opening upwards, and guided by a vertical rod. 
Upon the opening m of the mercury well a compart- 
ment o is fixed, where the valve u slides with very 
slight friction; at the upper part of this compart- 
ment there is a cup p, in the centre of which there 
is a bi-conical opening for receiving on one side the 
valve u, and on the other the body of the valve q, 
which is pressed by a coiled spring. The cup pis 
pierced laterally with a circular opening, in which a 
solid piece of glass 7 is hermetically fixed. sis the 
pressure chamber; to its upper part a cylindrical 
tube is screwed, and at its lower part, which is 
conical, rests the suction valve u, which is in the 
centre of the valve g, and in this manner the orifice 
of this latter is in communication with the compart- 


ment o. The pressure chamber s terminates laterally 
in a tubular branch ¢, covered by a second valve 
without spring ul; v isa pipe uniting the ejection 
chambers; and zis a pipe uniting the suction com- 
partments. <A is the receiver of the condenser, sur- 
mounted by a series of a tinned iron tubes 
surrounded with fine cambric, the rows of stitches of 
which are folded in loose nets; the upper ends of 
these nets traverse caoutchouc tubes, which dip in 
the reservoir B; it is furnished with a cock C, from 
whence runs the conducting pipe D, which places 
the interior of the condenser in communication with 
the pressure chamber. The box e!1, annexed to 
the condensation receiver, encloses a bath with a 
thermometer filled with alcohol, and is pierced with 
two openings fH and gi, the one of which receives 
the discharge tube h, communicating. with the 
inside of the feed cock (see Fig. 1), and the other 
communicates with a pressure gauge marking 


twelve atmospheres; there is also a level gauge i} 
fitted to the box e1, J is a fan chamber open’ 
upon the plan of a centrifugal fan; k, k, are the 
blast pipes, the arrows in which indicate the di- 
rection of the current; E is a tubular steam boiler,, 
in the dome F of which the steam generated is: 
stored. In the centre and upper part of this dome. 
a bath with a thermometer &, filled with alcohol, is - 
suspended to free the vapour of any drops of. liquid - 
carried off mechanically. The opening d! is-for re- 
ceiving the body of a vacuum and pressure gauge el 
marking up to 12 atmospheres; fı is an opening, 
which is carried through the tube g! in the bottom of ` 
the boiler, and in communication with the discharge : 
opening of the feed cock; klis the body of a cock .. 


on which the suction pipe I is fixed, and through 
which the pumps take their supply; j1 is the level 
indicator gauge; G is the vertical section of the 
feed cock, the base of which U is pierced with two 
bent conduits, into which the ends of the tubes g 
and ml are introduced laterally. The upper orifices 
of the bent conduits are covered with sheet lead, 
which is soldered to the base l! and y pressed by the 
cylindrical piece ol. Upon it rests the pointed end 
of a forked bar pt, the arm of a lever q! charged with 
a weight rl, resting upon the forked bar, the 
cylindrical piece ol presses the sheet of lead upon 
the base } so as to close communication between the 
tubes gland ml; the ring sl, moveable upon its 
screw thread at the end of the lever, is traversed by 
a rod v1, furnished at bottom with a button wll, and 
joined at top to the carriage v1, which is free to slide 
or to remain fixed by a screw upon the crank x 

when the shaft of the toothed wheels receives its 


74. 


motion from the fly wheel shaft through a belt and 


the pulley Z1, the rod #1; moved by the crank, slides 
in the ring s!, but when the button abuts against the 
end of the lever arm q}, it rises to travel with the 
rod, and ceases to press the cylindrical piece. ol 
against the sheet of lead; the elasticity of this latter 
yielding to the power of the compressed vapours, 
moves from the base upon which it was applied by 
the action of the Jever, the small valve opens, where- 
upon communication takes place between the two 
lateral conduits; the play of the cylindrical piece o1 
being limited in the space in which it is placed, the 
sheet of lead can only move a very slight distance 
from the base. When the crank reaches the position 


in which it no longer supports the lever, the sheet of | 


lead compressed by the existing power becomes again 
placed upon the base, and passage by the cock is 
immediately shut off; by changing the position of 
the button 21 upon the rod, and of the carriage vl 


upon the crank, the duration of the action of the 


‘cock may be varied at will. Among the outside 
parts shewn in the drawings there is the fly wheel 
'H and the fan J, which drives the air through 
pipes K, K, around the pipes T of the condenser 
A; H! is the framing which encloses the generator 
and congelation receiver N. 

To explain the action of the apparatus: the 
mercury well j, the compartment o are filled with 
fine mercury, the maximum level of the mercury is 
designated by +-upon the cup p, and the lowest level 
in the cylinder g by —, the piston ais driven into 
the water, whereby the interior of the pump is 
entirely filled to the exclusion of a single air bubble. 


To follow the working of the apparatus it will 


suffice to follow the action in one of the pumps, all 
being identical in the other. When the piston a at 
first at the bottom of its stroke is raised by the 
crank, it draws after it the column of water in con- 
tact with it. The column of mercury forms a con- 
tinuation to the column of water, sinks in the cham- 
ber o, rises in the cylinder g, and takes the place of 
the water displaced, as this latter does that of the 
piston. A vacuum tends to be produced above the 
level of the mercury Jowered in the chamber o, but 
-thereupon the tension exercised in the generator 
opens the suction valve u, and enters the space 
occupied at first by the mercurial column. Equili- 
brium is established, and when the crank is at the 
top of its course the piston descends, presses upon 
the column of water, the water on the mercury aud 
this latter compresses in turn the vapours, which 
are prevented returning into the chamber of the 
generator, the suction valve being closed. It be- 
comes more and more compressed until its elastic 
power overcomes the pressure in the compression 
chamber, and raises the valve g, which remained 
closed during the first course of the piston. When 
the piston reaches the lowest point of its course, the 
elevation of the mercurial column attaining its highest 
point. the vapours entering through the generator are 
completely expelled into the compression chamber. 
At the second stroke of the piston the same effects 
are produced, and soon inthe two pumps. When 
the tension in the compression chamber is sufficiently 
powerful to raise the valve ul, the compressed 
vapours enter continuously into the condenser. By 
the employment of a mercurial piston absolute and 
permanent tightness is obtained in the moveable 
surfaces directly in contact with the vapours. How- 
ever, for the success of this description of pum 
certain mechanical arrangements which will be cited 
are indispensable. ‘The movement of the mercurial 
piston from a certain molecular motion is not so 
regular as that of a solid piston, especially when the 
diameter of the pump is great, and the to-and-fro 
motion rapid. The arrangements adopted prevent 
the jumping of the mercury, and control its level 
every instant a small quantity of mercury penetrates 
into the cavity n, and tends to destroy any injurious 
space. The object of the circular cavities hl, hu, is 
to. prevent the water passing by sliding upon the 
slides of the cylinder g. . 

{We are sorry that lack of space compels us to 
delay the remainder of the explanation till our next 
number. | 


TIDES are affected by the state of the atmosphere, 


At Brest the height of high water varies inversely | 


as the height of the barometer, and rises more than 
eight inches for a fall of half an inch of the barometer. 
At Liverpool a fall of one-tenth of an inch of the 
barometer corresponds to a rise of the Mersey of 
about an inch; and at the London Docks a fall of 
one-tenth of an inch corresponds toa rise in the 
Thames of about seven-tenths of an inch. 


Heroporus refers to apetroleum spring at Zante, : 
and it is said that the oil was used for burning at 


Agrigentum in Sicily. 


_ J. D. E —Thanks for your letter, 


THE E NGLISH MECHANIC. 


ANSWERS TO CORRESPONDENTS 


SPIRITUAL Mucuantcs,—Two letters are lying at our office 


for the enquirer in this matter, They will be forwarded 

r to him when address received. 

J. M, 8.— Your letter having reached us (from the'publis 
M ea; will you kindly oye Eon fot i 
sertion. 

C. Luocnurst,—Thanks for your letter. The one inserted 
covers your ground, 

GEORGE JoHnsTon (Ashley).—If you send to Mr. Wood- 
croft, at the Patect Office, he will forward you the speci- 
fication at its price. 

JOHN PaLMer.—We don’t think Lloyd's will insure under 
the circumstances. It is understood that officers gener 
ally are certificated ; in fact, we believe they must be, to 
comply with the particulars of insurance, 

You have been antlci- 
cipated, and satisfactorily. Your query in another 
column, i . 

Joseph Hacuy.—Send a stamp and your address to 
Weale, Holhorn ; Lockwood, Stationer’s Ha'l Court ; and 
Spon, Bucklershury, and they will forward you their 
catalogues. You will fiud it in one of them, we think. 

A NOTTINGHAM Mrcuanic.—Thanks for your letter, What 
has been given has been asked for by very many, What 
you require wilishortly be started again. There is an 
Hiliott in 475, Oxford street; you might send there, but 
we don’t know of the book you mention. 

J. W. W.—Send to Spon’s, Bucklersbury. 

E. ADAMSoN.—It would meet with a certain amount of sale, 
provided you were in business. and had -the means of 
pushing its sale along with otherthings. In that case, it 
would be worth while patenting, We question if it 
would under any other circumstances be worth more 
than trying a *‘ provisional protection,” and endeavouring 
to sell your right. 

J. L Hampton, ~—Tredgold’s is a capital work ; also Fair- 
bairn, on millwork, fend to Spon’s, Bucklersbury, 

J. H. W. G.—We will endeavour to get what you want. 

S, F. Furner (Paisiey).—A humbug. Have nothing to 
do with it. 

Frep Harpy.—An engraving of a design for a velocipede 
will appear in our columns next week. . 

R. B. W. - Thanks for the trou‘le yon have taken: 

PHrLaNnrRoPos.—Thanks ; the bist will be borne in mind, 

AGAT¢.—1. We wil enquire for you. 2. We had often 
been asked for the memoir, and it appears to give great 
satisfaction to our subscribers. 


earn 


% ,* We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 


answer. ‘A Subscriber” is nosignature —we have them 


by the thousand ; the same with t Well Wisher,” &c. If 


they don’t like te see theirown names paraded, use those 
of an ancient or any other man. 

Several letters remain over till next week for answer. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and mannscrip!s. as the Editor cannot under- 
iake to return such as may be rejected, 


Royat ScdooL or NAVAL ARCHITECTURE, —On 
Monday last the winter session of the Royal School 
of Nav-l Architecture and Marine Engineering at 


South Kensington, in connection with : the science { 


and Art Department of the Committee of Council 
on Education, was opened, Mr. C. W. Merrifield, 
F-R S, having been appointed principal inthe room 
of Mr. H. J. Purkiss, B.A,, who was drowned a 
few weeks since while bathing in the Cam, The 


-course of study, which is calculated to last three 


years, consists of pure mathematics, applied mathe- 
matics, theory of fluid and resistance of waves, 
theory of design, construction and behaviour of 


ships, theory of steam and of design, and construc- | 


tion of steam engines, practical construction of 
ships, naval equipment, 
In the course of the present month, four free student- 
ships will be given in competition if qualified can- 
didates come up, and to the two best of these 
scholarships of £50 por annum, The subjects of 
the competitive examination, with the number of 
marks attached to each, will be as follows :—i. 
Pure mathematics, including arithmetic, geometry, 
plain and descriptive; trigonometry, and the ele- 
ments of the differential and integral calculus, 
2,500 marks; 2. Theoretical mechanics or applied 
mechanics, 1,000 marks (in these subjects at least 


‘half the marks will be required); 3. Prac-ical 
mechanics, 750 marks; 4 Practical shipbuilding; 


5. Steam; 6. Physics; 7 Chemistry ; 8. Mechanical 
and freehand drawing, 750 warks. 

SourH-HasTeRn INDUSTRIAL EXHIBITION.— This 
exhibition, which opened on Saturday week at 
Greenwich Hospital, has since been visited by an 
average number of 1,400 persons daily, and pro- 
mises to be entirely successful. It is our intention 


to publish an extended notice of the mechanical 
department, in a future number of Tan Ener. 
‘MECHANIC. 

Tex red, green, blue, and: yellow colours have 
been successfully: rendered by means of photography 
by Mr. Niepce de St. Victor. 


naval artillery, &c. |. 


their machines than they are to make files. 
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NOTICE TO ADVERTISERS. 


ADVERTISERS in this journal are respectfully informed 
that the Collector from the office, 162, Fleet-street, will call 
upon them for asettlement of the amounts due for the in- 


: sertion of advertisements. The Collector will in every in- 


stance hand in a printed receipt for the sum paid to him. 
Advertisers are particularly cautioned against paying 
money without receiving the printed receipt. 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the 
FIRST VOLUME 


of 
THE ENGLISH MECHARIC, 
A Record of Mechanical Invention, Scientific, and 
Industrial Progress. 
UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 
Handsomely bound, only 4s. 6d,; post free, 5s. 


GEORGE MADDICK, 162, FLEET-STREET, LONDON 
and all Booksellers, ' 


THE ENGLISH MECHANIC. 


Every Tuesday, One Penny. Monthly Parts, 5d. 

_ Now Publishing, complete, the First Volume. 
*.* Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 

Tt is solicited that all back Numbers be ordered at 
once. 

All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. 

162, FLEET-STREET, LONDON, and all Booksellers. 


TO ADVERTISERS AND CORRES- 
PONDENTS. — 
*.* In future all Advertisements and Communica- 
tions for the Editer to be sent te 
162, FLEET-STREET. 


OUR MONTHLY PARTS. 
Part 7 of Tae Eneiish Mercano, in coloured 
Wrapper, is now ready. 
Price 5d. only! Post free, 7d. 


All back Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller. — 
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FILE CUTTING BY MACHINERY. 

T is not so very long since we were informed that 

hand-cut files would soon sell at high prices—for 
museums, and as curiosities ; for that the file-cutting 
machine was about to take the trade upon itself, and 
convert file-cutters into workhouse tenants, or othe“ 
sort of cast-off clothes. We demurred to the state 
ment at the time, knowing that the machine, as at 
present constructed—rocker bed and al—could not do 
the best quality of work, and in many cases could 
not do it at a figure lower than that now paid to the 
hand worker. We have waited for the file that was. 
to be equal to the old hand-made one, but have not 


yet seen it; and the feeling is rapidly coming over 
us that the file-making machine companies of Man- 


chester and Birmingham are more anxious now to sell 
t About 
the time of the starting of these companies a bad 


mame was given to the Sheffield men—before’ the 


trial of the machines be it remembered,—that they 


NovemBer 10, 1844.) 


THE ENGLISH MFCHANIC, 


75 


— 


wouid blow up the facturics, as-auit the men who 
worked therein, and generally throw a sufficiency of 
obstacles in the way of the work as to render it any- 
thing but profitable. Whether this “name” was 
put on the ‘‘ dog” by those interested in getting up 
the companies, we know not—we hope not; but the 
name was given, and the coincidence is singular, and 
suspicious. Now as to the men not allowing the 
machine to work: thirty years ago Messrs. Turton 
and Sons—a well known name and brand, by the 
way—erected file-cutting machines at their works in 
Spring-street, Sheffield, and the men did not strike 
against it, but did the work the machine could not 
do; nor have they ever, so far as we are aware, done 
more against the machine than this. Eventually 
Messrs. Turton’s machine was turned on to the scrap 
heap, as the best place for it. So much for the in- 
terference of the men, and the efficiency of the 
~asachine. Now, as to difference in cost of production. 
Referring to the prospectuses of these companies, 
it is stated that good file cutters earn from £3 up to 
£5 per week. What is the fact? The “ flat bastard 
file—14 inches” is the leading article in the trade, 
and for these the workmen are now better paid than 
ever they were. These ‘‘ bastards” are now paid 
3s. 6d. per ‘‘dozen of thirteen,” for cutting, and he 
is no ordinary workman who can turn out seven 
dozen a weelk-—year’s end to year’s end. Now from 
these four-and-twenty shillings two have to be de- 
ducted for steel and lead, and repairing chisels, 
leaving the workman twenty-two. shillings as against 
the £3to £5! Were the workman to be paid at this 
latter rate their would be a fine chance, and a neces- 
sity, for the machine—if it could produce all the 
workman can, which it cannot. We should like very 
much to know what it does cost to produce files, of 
any name, by machinery, including wear and tear, 
and all the odds and ends of necessary items; and 
until we can get at this we cannot make the com- 
parison complete. Further than by this—that 
manufacturers seem disinclined to laying down the 
new machinery—not, be it remembered, from fear 
of the handworkers, but having a wholesome dread 
of having to do as did the Messrs. Turton and Sons. 

Itis just possible we may be wrong—only, by our 
present light, we don’t think so. If any reliable 
figures, confirmed by actual experience, can be for- 
warded us, we shall be happy to give them the con- 
sideration and publicity they may deserve. J.F.H. 


HOW TO CONSTRUCT AN ACHROMATIC 
ASTRONOMICAL TELESCOPE. 

IR,—The invention of the telescope and the 

microscope may be properly classed amongst the 
most important discoveries ever made. True, the 
steam-engine has done more for the social well-being 
of mankind; but no inventions have done so much 
to ennoble the mind with exalted views of the 
Creator of all things. By the aid of one, we find 
the most perfect organisations existing in the 
minutest form, invisible to the naked eye; the 
other reveals to us the infinite extent of creation, in 
the innumerable worlds existing throughout the 
immensity of space, and opens to our view wonder, 
beauty, and grandeur, of which we should otherwise 
remain ignorant. 

The possession of a good telescope is a source of 
‘unspeakable pleasure of the purest and most ia- 
tellectual character, and this my humble effort at 
endeavouring to popularise this noble instrument, is 
one of the most pleasing— knowing it to be an 
object worthy of any man’s ambition; and ere I lay 
down my pen, I trust I shall have placed the posses- 
sion of a. telescope that will show Saturn’s ring 
within the reach of even a working man’s pocket. 


I will now briefly describe the construction of a: 


telescope of a power of 120—a power which will 
show the half-enlightened phase of Venus, the 
satellites of Jupiter, the rings and two or three of 
the moons of Saturn, the nebule in Orion, the com- 
panion to the Pole Star, the components of most of 
the double stars, and also divide the quadruple star 
in Lyra, together with various other phenomena of 
equal interest. Its cost, if my directions are 
strictly attended to, will not exceed £2 10s., which 
is but very small compared to the price of one of the 
same power, if made by an optician, viz., £9. 

The first thing required will be the lenses, which 
can only be obtained from Mr. J. T. Slugg, 214, 
Stretford-ruad, Manchester, a gentleman who has 
devoted the greater part of his life to the construc- 
tion of cheap and perfect achromstic lenses; and a 
gentleman to whom the public I think are greatly 
indebted for his unceasing efforts to popularise the 
telescope by placing it within tke reach of all 
classes, The object glass must be 22 inches dia- 
meter, and 36 inches focal length, and will cost 
£158, The eye-piece is a pancratie one, and con- 


— 


tains three powers, viz., 80, 109, 120. and costs 12s. 
Both lenses are fitted into cells ready to be inserted 
into the tubes, and it is advisable not to remove 
them from their cells on account of their liability to 
get scratched. These will be carefully packed and 
forwarded to you on receipt of a Post-office order 
for £1 17s., payable to Mr. J. T. Singg. You must 
next procure two tubes of brass or other suitable 
metal, which can be obtained at a small cost from 
any respectable ironmonger, One of these must be 
31 inches long, and the diameter suitable to your 
object-glass or the larger lens, which has to be in- 
serted. Before fixing in the objeci-qlass, care must 
be taken to blacken the inside of the tube by a 
mixture of lamp-black and spirits of turpentine to 
prevent reflection. 

The other tube must be 10 inches long and of a 
diameter suitable to your eye-piece. This must be 
blackened in a similar manner to the large tube, and 
afterit is dry the eye-ptece is to be fixed in the one 
end. = 

You have now the two parts of your telescope, 
and all that is required to complete it is to place 
them together in the following manner :— 

Make a block of wood three inches long, and of a 
diameter tightly fitting the open end of your large 
tube; in the centre of this block you must make a 
hole in which your small tube will slide backwards 
and forwards, but not too easily. This should be 
turned in a lathe, and without you possess one, you 
should get a carpenter to make it for you, as the 
centre of the eye-piece must be in a direct line with the 
centre of the object-glass ; and the smallest deviation 
in this respect will materially injure the working 
of your telescope. This block should also be 
blackened. 

For a telescope this size it is necessary to have 
a stand which is very firm and steady, and I should 
advise my readers to obtain one direct from Mr. 
Slugg, who makes an excellent one suitable for the 
above telescope at 16s. 6d., for a home-made stand is 
at best but an unsteady affair. 

This telescope is one which, as regards power, I 
strongly advise my readers to be content with, if 
they make it themselves, as although for a few 
shillings more you can have more powerful lenses, 
yet the difficulty of constructing them properly 
increases so much, that it is time and labour lost. 
And I am sure the most interesting views can be 
obtained with this telescope. Indeed, some of the 
most important discoveries have been made with 
telescopes of comparatively low power. 

Although this instrument cannot be supposed to 


LETTERS TO THR EDITOR 


[We do not hold ourselves responsible for the opinions of 
i our correspondents. | 


ELECTRO-MOTIVE POWER. 


Sir,—It appears tome that there is anu immense mechani 
cal motive power lying dormantin Electro Magnetism. We 
all know how great is the liftine power of an electro-mag- 
net, even when influenced by a very small battery and weak 
current. 

With this fact in view, wherein lies the difficulty of pro- 
pelling ships by means of electro-magnetism, except the 
cost of battery power? I su gest whether it would not be 
practicable to convert the ship herself into a galvanic battery 
by sheathing one side with copper and the other with zinc, 
insulating the sheathing from the ship by means of sheets 
of gutta percha, The galvani- action of salt water on so. 
large a surface would generate a sufficient electricity to 
create very large e'ectro-magnets of immense power, Two 
thick wires or rods carried through the sides of the vessel 
in contact with the copper and zinc would communicate 
with the electro-magnetic engine, of which there are various 
forms. I suggest two very large magnets laid horizontally 
with their poles opposite each other, with an armature at- 
tached to a crank worsing hetw en them; th» current would 
be charged at the instant of contact, and the engine would. 
be adapted to drive a screw shaft, The battery power would 
of course increase in proportion to the size of the ship. 
Perhaps some of your readers may b- able to turn my sug- 
gestion to account. It is simply a question whether sufí- 
cient power can be obtai:ed from the action of salt water 
on so large a surtace as the whole area of immersion of a 
floating vessel. From minor experiments I have not the 
least doubt of it myself, JNO. TAWSE, 


STEAM BOILER. 

Sir,—In your number of November 3rd, Aspirant offers 
several objections to my boiler He asserts that the boiler 
would bea very heavy one, and that the plan would only 
add strength to the weakest parts. The only increase of 
weight wili be the hoops, and the increase of their weight 
Will be but of little consequence, strengthening the weakest 
parts isa great desideratum. 

The fallacy in the next paragraph of his letter is mainly 
caused through my own neglect at not stating in my letter 
to your jourpal, that the design was intended for a boiler 
fired internally—in which case, I intended that the flues 
should be made on the same principle reversed, when the 
steel traps will be dispensed with. and the thickness of the 
two plates of iron will be nearly equivalent in their superfi- 
cial area and thickness, as the ordinary Japjoints. The 
plates can be made in size according to the power of the 
boiler, and judgment of the maker; but he will perceive 
that the greater the number of hoops the stronger will be the 
boiler. I prefer the four plates in place of one, as he sug- 
gests on account of the liability of having a defectiveplat 
if rolled entire. I have no objection to welded joints in 
boilers, except that rivetted joints are more reliable ; for 
the risk of imperfect welding is greater than that of im 
perfect rivetting. ADRIAN NEISON. 


possess that exquisite finish and expensive work- | —_—_[__ 


manship which is required by the professional 
astronomer in making his observations, it will never- 
theless be so exact and well made as that it shall 
give to the man who may possess an intelligent 
and enquiring mind, but limited means, ‘‘an oppor- 
tunity of making himself practically acquainted 
with those wonders of the starry heavens revealed 
only by a telescove, which he would, perhaps, live 
and die without ever seeing, but for such an 
opportunity. 

Once you have made your telescope you will find 
ample repayment by the glorious views it will reveal 
to you. I could and would willingly say more on 
this interesting subject, but space bids me conclude, 
and I fear I have already taken up too much space 
in our valuable journal, Tur Enauisn MECHANIC. 
But I trust that this short letter may be the means 
of induclng some of your readers to profitably employ 
a few spare hours in the study of this most interest- 
ing and inspiring science; and I feel they will soon 
enter into the feeling of the Psalmist in saying, 
“The heavens declare the glory of God, and the 
firmament showeth His handiwork.” 

6, Old Jewry, London, E C. R. B. WEGG. 

P.8.—Should any ‘reader require any further in- 
structions I shall be most happy to communicate 
with him. 


CHANCELL, an English captain, in 1554, first sailed 
into the White Sea, and this led to the building of 
Archangcl and the commerce of Russia. 

Dr. Bence JONES states that sugar is produced 
in fluids of the animal body by extreme cold, owing 
ae oxidation of the carbonaceous articles of 

ood, 

M. Bunsen finds that pyrolusite exceeds bismnth 
in thermo-electric power, and copper pyrites possess 
the same quality in a still higher degree. 

M. Reenavxyt has succeeded in obtaining photo- 
graphs with bromide, iodide, and fluoride of copper; 
the bromide proved the most sensitive. 

Mr. Boreum states that the misletoe has precisely 
the same relation to its nutritive plant as a twig to 
its parent branch, ora graft to the stock. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


ASSAYING.—Would any reader inform me respecting the 
title and approximate value of a good book, treating upon 
assays of copper, silver, and lead mineral, wherein the 
method of assaying is clearly explained.—H,. E. 

Zinc TRay.— What would be the cost ofa zinc tray, 2ft 
long, 1ft. broad, 4in. deep. painted, with an ornamental wire 
rail, 3in. high, round top—designed for an uncovered 
fernery.—J. D. E. 

WATCEWORK, &c.—Where can I purchase watch materials 
and lever clocks ? Is there any way of bronzing lead urns? 
H. J. F. (Winchester), 

BOILER CLEANER.—Where can I obtain a patent boiler 
cleaner P—JAMES NEWTON, 

ELECTRICITY.—In a cylinder electric machine, might a 
condenser made of alternate sheets of shellac varnished 
tissue paper and tinfoil be placed in the stand, and if so, 
how should it be connected with the cylinder?—T. STOT- 
HiRD.—[Your stamps have been returned. We do not 
undertake the forwarding: sent to Mr. Wosdcroft, Patent 
Office, Chancery-lane, they will procure what you require 
by return of post, | 

SPOTS On Zinc.—-How can I remove spots of grease from 
polished zinc plates without injuri.g the surface of the 
plate ?—W., J. P. 

CASTINGS,—What can I run small castings of various 
metalsin? Plaster is the best I have tried, but it will not 
last more than three times?—B. G. ‘ 

TooLs.—How can a tool be fitted on a lathe to turn ram- 
rods and the like? —-B. Guy 

PuncHING WASHERS.—How can I punch washers so that 
washer and burr will leave the die freely with one stroke 
of pu: ch, the washer to be complete ?~W. PUNCHER. 

_ HARDENING PLasTER.—How can I do this for moulding 
without stopping the setting of it ?—-GusTAVUs. 

Coating PILLS.. How can I do this, with sugar, similar 
to plum coating 7?—C, G. 

WATCHWORK.—How are the wheels and pinions of watches 
made, and how the. small screws blued ?—BAGILT. 

VENEERS. — Where can I obtain the narrow stringing used | 
for inlaying with veneers ? - Country NOVICE. 

Microscorz. It is desired to raise to about 200 a small 
compound microscope, magnifying about 30 diameters ; can 
itbe effected by placing a second ohject-glass, enclosed in 
a tube. within the focus of the ove I now use, or what other 
arrangement ? ~ and price of lenses ?—G. T, 

Winvow S8How.— How can I construct a machine to turn 
a stand and figure in a window ? --SNIP, 

OXIDATION.— How can I prevent this in steel after it has 
been highly polished, without affecting the lustre ?— 
SPARROW-HAWK, 


ROR a EE TS FOES ELIRO 


= 


Et erst Se 


Met Nia Ret ee cena ae 


ovewnee 10, 1865. 


ome eer ESCALES oa EE ERE 3 


———— 


Macnetism.—How can I produce this in steel ?:—J. B. 

PLatTinizeD SILVER. —W vere can I obtain a piate of this, 
Bin. by 4in. wide, for a Smee cell, and its price?—W. 
H. H. ` 


Heat,—The simp'est way of obtaining, equal in intensity 
to a potters oven ?—J. L 

“TONE CUTTING AND POLISHING —Where can I obtain in- 
formation respecting these ; or the price of any work on 
them ?—J. L. : 
. Cams. How: to turn cams, with different lengths of 
dw li?—J. P. 


TELEGRAPHY.—Where to purchase, and price of the work 


on telegraphy by Culley; of Bristol? ~E. McGURK. 

FREITING AND MOULDING MACHINES, —Can any one tell 
me of a book on these, where published, aud price ?—J. 
HEBERT- 

VARNISH: —Can one be made from olibanum ? —DABBLER. 
(1) Us»a good scrubbing-brush and sand. ] 

LACQUER: ~Wanted; a good recipe for making green 
lacquer — AMATEUR. 

GRaviTy:— Wanted, to know how to find the centre of 
Ai in any solid body, a bit of wood for instance?— 


Fire.—Why does fire die out under the action of the 
sun ?—F; Mason: 

ANILINE GReaN.—Where can I get. information respect- 
iag, simpson, Maule, and Nicholson's method of producing? 
—G L. 

Pouar Axis.—Wanted the length, in feet, of the earth’s 
polar axis; also the diameter of the equa‘or of a circle, 
but ifan ellipse, the length of the two principal diameters, 
in feet, with the longitudes of their positions. Captain 
Clark's (Memoirs R. Astronom., Boc., 1860) would be most 

atisfactory.—T. ©. 

HuLHAM Rarnway.—How is it getting on ?—J, J. AYLInG. 

Rust ON WIRE. —How can I remove, without injury, rust 
from wire netted window. blinds? —A, SMITH. 

ELxoTROTYPY.— How are plaster figures prepared for 
electrotyping?-F: B. 

ENGRAVING.— Does any one know of a work on this art, 

and'the tools ?—H. GILBERT. 


SHOEMAKER S BENCH AnD RIVETTING Macuine.—Where ’ 


can [see these, in or near to Birmingham ?—s. L 

DRILLING.—I have a surface of cast iron to drill with 
4;0u0 holes, 3-32 inch in diameter, throu h 3-6 inch stutt. 
Have tried every. shape of drill, at all tempers ? am weaten? 
can’t moke drills. fast enouzh. Will any one help: me in 
my quandary ?—VULPES, 


COVERED COPPER WIRE. 

Six, —Allow me-to say that No 85 B. W G. copp>r wire, 
is under rather than over 1500 yards to the pound, and 
when covered wi h silk, if avy amateur thinks he will get 
more than. 1400 yards in the same weight, he is woefully 
mistaken. I know Silvers 35 wire very well, and the above 
applies to it. 

Mr. Preece gives the diameter of No. 35 as ‘005; but it 
is not'the B.W.G. 35, 

You may call any gauge you please by any number you 
please : but I take my stand upon the B. W.G., and say the 
length is as above given ; and if any one doubt my word, 
let him go-to a Birmingham wire drawer, and. geta pound, 
and. test. it for himself. i ; 

Since however, there is such an utter dissimilarity in 
different gauges. it would be de irable to abolish tnem 
altogether for fine wires ; they are not to be depended upon 
for accuracy. 

It is, doubtless, convenient in the trade to denote a 
particular size by a number which corresponds with some 
standard gauge, but it would be better: to call all sizes of 
wires by their.diameters; or, :if this be found imprac- 
ticable, it is a pity some standard g.uge is not adopted 

But your correspondent found the diameter of his: wire to 
be 005, and to measure, when covered, 108 yards to the 
ounce. 

Mr. Preece also finds the same diameter for No. 35 ; but 
the weight of one mile of his is 4012 lb., or more than 
doub.e the length of Mr. Williams's, the diameters being the 
same, 

Now, in electrical experiments, accuracy is essential, and 
anamateur should know as near as possible what length he 
wiil get of a given nun ber, and weights of covered copper 
wire, otherwise his experiments calculations, deductions, 
and the rest, are worthless. 400 yaris difference between 
your No. 35 and mine, my friend, is no joke ; but you are a 
luckly dog it seems, and got No. 86 at No 34 price. 
May every reader of these pages who want a pound of wire 
be equally fortunate. S. TAYLOR, 


HEATING, &c. ; 

Sir,—In rep'y to Seghill.—For a house the size mentioned, 
he would be better supplied witn hot water by having a 
tank. which he may place anywhere as near the boiler as 
possible, if it is six or eight feet above the boi'er, to hold 
49 gallons, and the boiler 30. The boiler to be supplied 
from the main cistern by 2 inch lead pipe, without auy 
branches, and the boiler and tank to be supplied with 
strong 1 lead pipe. The bot from the boiler top, to 
underside of tank, and the return from the tank out at the 
side alittle above the centre into bottom of boiler. 

The tank is part and parcel of boiler, and. as the water 
commences to heat, soit revolves, the supply through the 
house tobe taken from the top of the tank, and led away 
through a 2 inch lead pipe to the different branches, to be 
always onthe ascension to the steam or safety pipe. Fora 
main pipe he may use I” pipe; Lut I think 4 inchinside 
is plenty. 

If the house is not large, he may have plenty of hot 
water without a tank, with a boiler the same s ze, to be 
supp ied in the same way from the main cistern, and 
branching off as before. The reason why there should be- 
no branches off the supply to the boiler for far that it 
might come to draw fromsupplying it, and there is a danger 
of a cock being left open, and then by endangering the 
boiler and life, l MORAER, 


THROW OF VALVE, 

Sir,—A. K. B. wishes'to know what I mean by the throw 
of the valve. Itis just equal tothe travel of the slide, 
also thinks there must be some mistake as to the letters 
G, I, F, but they are quite correct. Set the line G, I, F, 
at right angles to the crank, the same as in the diagram. 
The diagram will either do for engine with or without link 
motion. The throw of an eccentric is equal to twice the 
eccentricity of the inner circle keyed on the shaft. 

JAMES MORRISON, 


Sir, —In reply to Cagliostro, in No. 30, September 27th 
if he cannot find Beeton’s book of ‘Parlour Magic,” he 
may procure from almost any respectable bookseller, or, 
for one penny additional, from the publishers, Messrs. 
Cameron and Co., Publishers, 88 and 94, West Nile-street, 
Glasgow, ‘ Parlour Magic,” price 3d., “ Tricks and Delu- 
sions,” with cards, 3d, ‘‘ Whole Art of Magic,” 6d, 
“ Boys’ Book of Magic,” 1d. D, McGann, 


AIR PUMP PACKING. 
Sir,—W. Taylor recommends. a strip of bladder for the 
valve of an air pump ; he will find a strip of oil silk much 
better, as it?will not get hard and stiff like bladder, and 
thus prevent the free passage of the air, F. HART: 


Sir, —In answer to R., T. S., the simplest form of chuck 
for turning brass rods, &c., is this. A plain chuck ofany 
metal (A) with a coned end, has four small wedges B, ar- 
ranged in the form of a cross, and screwed into the end of 
the chuck, By making a crosscut in the end of the rod to 
be turned, the wedges B.take into the crosscut and hold it 
effectually, 
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The quickest way to make a chuck of this kind is, I find 
to sold rthe wedges on a brass or pewter chuck. I have 
had such a.one in use for turning iron and brass rods for 
years past. Itis not my. own invention, 

T. E. MERRIT. 


SIMPLE FURNACE. 

Sir, —I am pleased to see my small furnace has given 
satisfaction to Amateur Mechanic. I think he might 
obtain a single crucible from. Mr. Statham, chemist, 111, 
Strand, W.O. I think byattending to the following descrip- 
tion and diagrams, Amateur Mechanic will be enabled to 
construct one for himself of a superior kind, and suitable 
for the furnace at a small outlay. 

Two parts. of fine ground raw Stourbridge clay, and one 
part of the hardest gas coke previously pulverized and sifted 
throngh a sieve (the. coke must not be too fine, or the pots 
are liable to crack), mix with.the proper quantity of water, 
and tread the mass well. The pot must be moulded on a 
wooden block, constructed similar to the following :— 
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A, the bench; C, B, two uprights supporting a cross 
board ©; D, the wooden block on which the pots are 


moulded, supported on Spindle E, which*turns in a hole in 


the bench ; F, a guage to regulate the thickness of the melt- 
ing pot. He should also have a cap of linen placed wet on 
the core before the clay is put on to. prevent it from stick- 
ing, and have a wooden bat to assist in moulding. l 

A pot thus constructed when wanted for use is first 
warmed by the fireside, and then laid in the furnace with 
the mouth downwards, the red cokes being previously 
camped with cold ones, in order to lessen the heat; more 
coke must then be thrown on till the pot iscovered, and it 
is then brought to a red heat gradually. The pot must 
then be fixed mouth upwards in the furnace without being 
allowed to cool, and must be charged with cold iron; 
in a short time the iron will be melted (if must be so 
placed to be within a little distance of the top). A pot 
constructed thus will last for fourteen or eighteen meltings, 
provided itis not allowed to cool in the intervals. Should 
it be allowed to cool it will crack, The best plan is to allew 


it to cool gradually in the ashes, ; 


Will some subscriber inform me how to construct a small 
set of figures to work by. clockwork similar to those exhi- 
bited at Bristol. EDWARD McGurk, 

1, Houndwell View, Southampton. 


He. 


TELESCOPE, MICROSCOPE, AND. BAROMETER, 

Sir,—Satellite can scarcely be serious in enquiring how 
to get up a telescope with a ‘‘ 12inch object glass, cheaply.” 
Messrs. Merz and Son, of Munich, are probably the only 
opticians who would undertake a glass of such ap-rture, 
Messrs Cooke, of York, might, but I. am uncertain as to 
this, and they would certainly not let Sateliite have it. 
under a thousand, or more likely eleven hundred pounds; 
An eye tube with glass complete may be bought for a 
sovereign. . 

J. Whitehead may obtain Collins’ Dissecting Microscope 
at 77, Great Titchfield-street, Portland-place, London ; the 
price is two guineas. 

Finally, in reply to Torricelli, there is no fixed proportion 
between the area, or rather bore, of the tube of a standard: 
barometer and that of the cistern; and for the simple 
reason, that in all standard instruments the scale termi- 
nates downwards ina, fine ivory point, whichis always made: 
to coincide with its reflected image in the mercury in the 
cistern before taking an observation by either raising or 
depressing the moveable bottom of the cistern. The scale 
of inches thus always starting fromthe surface of the 
mercury. there is. no correction to be made for “ capacity,” 
and thus all need for knowing the relative areas of the tubé 
and cistern is 0. viated, Aw AMATEUR TURNER, 


Sir,—In answer to Torricelli, No. 31, I find there is no 
reason. why the diameter of. the cistern of a barometer 
should bear any ratio. to the bore of the tube. The most 
approved standard barometers have a movable bottom to 
the cistern to aliow of adjusting the surface of the mercury 
tothe zeroof the ».ca'e. In making an immovable cistern, 
however, it would be advisable to consider the diameter: 
(supposing-the shape to be cylindrical), which will the least 
Vitiate the reading of the scale, supposing it to be fixed. 
Let D = internal diameter of cistern; d = do. tube; 
B == range of barometer column; b =— corresponding 
range of the surface of the mercury in the cistern. Now, 
the scal- is only correct when b == 0; which it never can 
be with a fixed cistern, however large. Taking the bore of. 
thetube at.. of an inch, B ==] inch and b= ‘04 inch. 
We can calculate D as follows :— . 

Volume of B =1x&xX8X ‘7854; do. b= D2 x ‘01x 
‘7854, since whatever mercury passes from the tube enters 
the cistern et vicé versa, the volumes of B and b are equal. 
Hence, Dz x (1==§ x8: whence D = 6} inches; rather: 
imcouveniently large. It would be better to have a smalier 
cistern with a. movable bottom, or a ‘small intact cistern, | 
and apply a movable scale to the baremeter. 

In this calculation I have omitted to allow forthe annu- 
lar space occupied by the end of thetube, which dips into 
the mercury in the cistern, as it would have no apprsciavle. 
effect upon. the result, RICHARD STRACHAN, 

11, Offord-road, Barnsbury, N. . 
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TELESCOPY. 
Sir,—Satellite will find all he wants to know in “The Teles- 
cope its Construction, and Use,” by J, T. Sluge, Simpiin, 
Marshall, pnd Co., London. Pricels 6d. A )2-inch achro- 
matic object glass is an expensive affair. Let him make er 
buy a silvered glass speculum, and fit up areflector It 
will cost a great deal less, and be more pleasant to use. 
OLD CHARLIE, 


; CHUCK FOR SMALL WORK, 

Sir,—In answer to R. T, S., who requires a chuck for 
turning small brags rods, I think he will find this a very’ 
handy one :— 3 


It consists of a chuck and eight serews ; the chuck is 
hollow, the end being enlarged, if required, to screw on, 
the mandril Four screws are placed at one end at equal 
distances on the circumference from one another, and the 
other four are placed at the other end, equal distance from 
one another, and opposite to the spaces'made by the other 
four. Holes are driiled. through the ends of the screws to 
admit of being easily tightened. G. S. 


STEEL POLISH. 

Sir,—The polish on flat-steel pieces in fine watch work 
is produced. with oil stone dust, burnt Turkey stone, and 
a steel polisher, soft steel, bell metal, and sharp sruff, 
grain tin and glossing stuff, The metals are squared with 
a file, and vary in shape according to the work in hand. 

E. Feather —Ihe oil recommended by Mr. Denison ig. 
neat’s foot oil, wel stirred about in water, sklmmed off, 
and filtered once or more through blotting paper until it is 
qnite clear. J never use any other than olive oil, and, by 
experience, I know that when pure, itis well suited for 
the purpose, Small emery sticks (so-called in the watch 
trade) about three inches long, and small in the round are 
used for chamfering dial holes. I have tried to obtain and: 
failed Perhaps some.of your readers will instruct me how 
to make, or where to obtain the same? 

A LIVERPOOL WATOHMAEER, 


AQUARIUM FOUNTAINS. 

Sir.—In answer to W. Brown in your last number, E 
made a fountain in my aquarium inthe following man- 
ner :— ; 

I fastened on the wall near the ceiling a tin vessel, from 
that I carried a dead pipe one-eighth of an inch in di»me- 
ter. I let that pipe go through the bottom of my aquarium, 
and then through the rock work. In the end of the l-ad 
pipe I fastened a piece of glass tube with a very fine hole,. 
and about 1-64 inches in-inside diameter, and I let that 
pipe finish just at the water surface. PHILIP, 
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NEGATIVE SLIP.—ECCENTRIC, 5 

Sir, —I entirely differ from Mr, Colley in his theory con- 
cerning negative slip. He says that the screw being pro- 
pelled at a greater velocity than the water can free itself, 
It causes a round column of water to hold in between the 

blades. 

Now, the screw cannot hold the water in the blades, 
and continue to reyolve; for it would then be carried 
round, and forced out of the periphery by the c-ntrifugal 
action of the screw, and not only that, but the pressure 
ahead of this screw would (if there were no other cause) 
itself be sufficient to force the water through the blades ; 
the réason why the pressure does not force it through the 
blades is this :— 

In all vessels passing rapidly through the water there is 
a current of water following the ship and this current 
pressin r in opposition to the water coming from the screw 
causes the screw to retain the water within the blades, till, 
by their centrifugal action, they throw it out at the peri- 
phery, something like the action of a centrifugal pump. I 
must vot forget to mention that the screws in which negative 
slip chiefly occurs, havea pitch less than their diameter, and 
when therefore the velocity is greater than if it had been a 
coarser pitch. l 

With respect tothe Eccentric subject, I think a better 
Ty to place them in the proper positions on the shaft is a 

lows i— 
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Draw a line A, B, at-right angles to the crank across 
the centre of the Shaft, and from it, at a distance equal to 
the Jap + the Feas, draw another line ©, D, parallel to 
A, B: then, with Eas a centre, describe a circle + qual in 
diameter to the travel of the valve ; draw the lines E, P, B, 
G, through the points where the circ:e intersects the line 
C, D; the lines E, F, E, G, are theicentre lines of the 
eccentrics, 

I may here state for the information of A. K. B., that the 
above method answers as well for the link motion with 
the rods connected at the ends of the link, as with those 


connected in the ordinary way, with this exception that the : 
rods when connected.at ‘the ends shoukl be crossed on the | 
crank, when the link is connected dixect to the valve spindie, ` 


and vice versa if by the intervention of kevers, 
- M.J. WHEATLEY, 


GRINDING AND POLISHING LENSES. 

Sir,—In answer to D. K., in No. 30:—We will suppose 
the focus of the required lens is equal to the radius of cur- 
vature, when it is for a double convex or double concave, 
and twice the radius when it is for a plane convex or plane 
concave. Ist, Cut a curve (template) from a piece of zinc 
on anything stiff. 2nd, Take a piece of sheet brass not 
less than i-1(in, thick, and rather larger:than the diameter 
of the intended lens. ' Strike a circle on it and beat it into 
a cup or hollow shape, .if for. a convex lens, aS near as 
possible to the curve of the template. 3rd. Take a piece of 
wood, turn a corresponding hollow, and then screw on the 
piece of brass. A good plan is to make the cup of a square 
piece of brass, the four corners serving for screws. 
‘Turn the brass cap which we call a tool, to the correct 
curve ofthe template, 5th. The tool being provided, take 
a piece of glass and chip it round to a circle, rather larger 
than the diameter of the lens, Cement it on to a ribbon 
roller with pitch, and then with sand, or emery and water, 
work the tool over the glass with circular and transverse 
motion until its surface corresponds with the tool. 6th, 
Well wash the glass and tool, take fine flour emery and 
use it in a similar way to the sand until the coarse face 
and scratches are out, and then using only the emery mud, 
sparingly, a fine opaque surface approaching to a polish 
will appear. 7th, Well wash the lens to remove all the 
grinding particles. Take another ribbon roller and cup it 
out similar to the brass tool, fill it with hot pitch, and over 
it ‘stretch a piece of cloth, and then press the lens ‘into it, 


4th. | 
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moving it to form the shape of lens; cut off the surplus . 


cloth, and then a polisher will be provided. 8th, Take 
crocus powder or putty powder, and clean water, damp 
the cloth and sparingly apply the powder. and with patience 
and perseverance D. K. will succeed in manufacturing 
lenses. I have thus made lenses varying from one tenth 
to sixty inches focus, aud from one tenth to three inches 
diameter. If D, K's. object be amusement and experi- 
ments, I advise him to proceed and allow seven years to 
accomplish the task. In the meantime study the laws of 
optics. Read Dr. Brewster or Dr. Lardner’s works, and 
with compass and paper trace the action of light through 
every variety of lens. That was the way I started. With- 
out it, I think I should not have understood one half of 
the formule given. If he wish to make achromatic com- 
binations he must know something more than grinding and 
polishing, YTXAS, 


ANSWERS TO HAND CHISEL. 
Sir.—In answer to Hand Chisels inquiry, I think the 
following method will answer his purpose :—- 


Draw the centre line A, then set off B, D, 18 inches from 
the centre, and withthe same radius strike thecircle G; then 


| set-3, FP, 4d inches from the centreline A, and strike the 


lines €, E, to cut each other at H, and with the radius 


1H, D, strike the circle O, and then with radius H, E, 


strike the-circle R. He must now take his compasses, and 


‘| set them, say, to half-inch beginning at B, and ending D, 


as shown, Counting the number of half inch between 


1B, D uia G, and then ‘set off twice the number on O draw 


lines N, N, N, then P, P, P are the three pieces required to 
make your pan, ‘Phere is nothing allowed for lap of joints. 


| You must allow three times the thickness of your plates 


extra, R. MELLOR. 


Sir,—The following, I think, will answer the purpose of 
Hand Chisel :— 
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A.B, O, D, required frustrum or pan, continue the lines 
A, D, and B, O, until they meet at E ; then with radius 
E, ©, describe the arc O, H ; also, from E, the arc B, I, 
make B, I equal in length to three times A, B, drawthe line 
E, I and B, C, I, H, i$ the form of ‘plate required. Add 
12 inch per foot diameter, including lap of A, B, to B, I, 
Which will be near enough for zinc pan, McRag, 


| ' BELTING. 

Sir,—In answer to Pneumatic, I beg to say that my $ inca 
banding is +d. or 4d, per foot, according to strength ; this is 
the strongest. softest, and most pliable leather made, and 
does not get hard by use. JOSEPH WHITE. :; 


Sir,—Can any of your readers inform me how I may re- 
gulate my metre to save gas in the burning, as I burn 
twice as much as my neighbour, from one light, and with 
same burner ? D, MoCamn. 


HARDENING, TEMPERING, AND COLOUR- 
ING STEEL SAWS AND SPRINGS. 

We have occasionally been asked for some infor- 
mation on these points, and of late the inquiries have 
been so numerous that, with an accumulation on 
hand, we have determined to give a short article on 
the subject, founded on Mr. Holtzapffel’s excellent 
book. Watchmaker’s drills, then, to begin, of the 


smallest kind, are heated in the blue part of the flame 


of a candle; larger ones are heated with the blow- 
pipe flame, applied obliquely, below the point. When 
these are thin, whisking in the air may cool, them, 
but the usual plan is to thrust them either into the 
tallow of the candle or the oil of the lamp. They are 
tempered either by their own heat, or by immersion 
in the flame below the tool’s point. The majority of 
tools—chisels, gouges, &c., are heated in the open 
fire, drawn backwards and forwards through it to 
equalise the temperature applied; they are then 
plunged vertically into water, and moved laterally 
to expose them to the cooler surfaces. of the water. 
If needful, dipping need only be performed on a part 
of the tool, the rest being left soft. #erged pieces 
should have all the scale removed befere dipping. 


| Hatchets, adzes, cold chisels, and tools i which the 
] bulk is great compared with the surface to be used, 
| are only partially dipped; they are afterwards let. — 


down by the heat of the rest of the tool, and when the 


| temper colour is attained, they are-totally immersed. 
| With the view of removing loose scales rubbing in. 
| dry salt is sometimes resorted to before plunging, to- 
| give a cleaner face. 


Oil, or various mixtures.of oil, tallow, wax, resin, 
&c., are used for needles, fish-hooks, steel pens,. 
springs, &c., requiring a milder hardness than 'that 
given by water. Thus pens are heated in large 
quantities in iron trays in a furnace, and then 
hardened in an oily mixture. Generally, oil, the 


boiling point of which is the same as the temperature 


suited to letting them down, is used for expedition. 
Saws and springs are hardened in the same manner 
in various compositions, That used by an experi- 
enced saw maker is two pounds of suet and a quarter: 
of a pound of bee’s wax to each gallon of whale oil. 
these are boiled together, and serve for most kinds 
of steel. The addition of black resin, to the extent. 
of a pound to the gallon, makes it do for thicker 
pieces, but the resin should be used with judgment, 
or the works will become too hard and brittle. Mr. 
Gill’s recipe is as follows :—20 gallons spermaceti oil; 
20lbs. beef suet rendered, 1 gallon neat’s foot oil; 


] Ub. pitch, and 3lbs. black resin. These last two 
{ must be previously melted together, and then added 


to the other ingredients; when the whole must be 
heated in a proper iron vessel, with a close cover 
fitted to it, until the moisture is entirely evaporated, 
and the composition will take fire on a flaming body 
being presented to its surface, but which must be 
instantly extinguished again. by putting on the cover 


j of the vessel. ‘he saws are heated in long furnaces 
| and immersed horizontally and edgeways in a trough 
| containing the mixture; two troughs are commonly 


used, the one until it gets too warm, and the other 
for a period. Part of the eemposition is wiped off 
the saws with a bit of leather, when removed from 
the trough, and they are heated one by one over a 
clear coke fire, until the grease fires. When the saws 
are wanted rather hard, but little of the grease is 
burnt off; when milder, rather more; and for a 
spring temper all is burnt off. When the work is 
uneven as to substance, a second and third dose is 
burnt off. Gun-lock springs are sometimes fried in 
oil for a considerable time on an iron tray ; the thick 
parts are then sufficiently reduced, and the thin parts 
do not become the more softened from the continu- 
ance uf the blazing heat. i 

Springs and saws appear to lose elasticity after 
hardening and tempering from the reduction and 
friction in grinding, &c. But towards the conclusion 
of their manufacture elasticity is restored partly by 
hammering and partly by heating over a clear coke 
fire to a straw colour: the tint being removed by 
weak muriatic acid and well washing. Watch 
springs are hammered out of round steel wire, until 
they fit the gage for width, which at the same time 
ensures equality in thickness: the holes are punched 
in their extremities, and they are trimmed on the 
edge with a smooth file. The springs.are then tied 


| up with binding wire, in a loose open coil, and heated 
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upon a perforated revolving plate over .a charcoal 
fire, hardened in oil and blazed off. Next, the 
spring is distended in a metal frame, and ground and 
polished with emery and oil between lead blocks. 
At this point its elasticity seems gone, but this is 
quickly restored by hammering on a bright anvil. 
The colouring is done over a flat plate of iron, under 
which a spirit lamp burns: the spring is continually 
drawn backwards and forwards over this, about two or 
three inches at a time, until it assumes the orange or 
deep blue tint throughout as required. The last pro- 
cess is to coil the spring into the spiral form, which is 
done by atool with a small axis and winch handle, and 
does not require heat. The balance springs of chro- 
nometers, in the form of a screw, are wound into 
the square thread of a screw of the appropriate dia- 
meter and coarseness; the two ends of the spring 
being retained by side screws; and the whole is 
carefully enveloped in platinum foil, and bound 
tightly with wire. The whole is then placed into a 


piece of gun barrel and heated, then plunged into oil, 
which, without discolouring, hardens the spring; 
the covering is removed, and the spring let down to 
the blue before removal from the screwed block. 
The hair springs of the best watches are hardened in 


oe 
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the coil on a plain cylinder, and curled into a spiral 
between the edge of a blunt knife and the thumb. 
Mr. Dent, in his lectures on the time-piece, stated 
that 3,200 springs weigh only oné ounce; and as soft 
springs are worth 2s, 6d. each, and the hardened and 
tempered ones worth 10s, 6d. each, the value of the 
steel, originally less than 2d., is raised to £400 and 
£1600 respectively ! 


During last year 2,887 ounces of gold were pro- 
cured from 2,336 tons of quartz, which were mined 
from the slate rocks of Merionethshire. 

Ir has been found that half a grain of lithium given 
to a guinea pig for three consecutive days could be 
detected in every texture of the body. 
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RAMSBOTTOM’S MANUFACTURE OF 
STEEL AND IRON. 

This invention, patented by Mr. J. Ramsbottom, 
engineer, Crewe, is applicable to the manufacture of 
steel and iron by the atmospheric process commonly 
known as the Bessemer process, and as described in 
the specification of letters patent granted to Henry 
Bessemer on the 12th February, 1856, No. 356, and 
it consists in certain improved apparatus for heating 
atmospheric air or other gases before they are forced 
through the liquid metal in the converting vessel. 
The apparatus for heating the air or other gases 
may be constructed as shown at Figs. 1, 2, and 3, in 
the accompanying engraving. 

Fig. lisa plan of part of an appararus for con- 
verting iron into steel according to the Bessemer 
process above referred to. | 

a, & are sections of the converting vessels, which 
oscillate on the centres indicated by the dotted lines 
b, b; cis the foundation plate of the crane for sup- 
porting the laddle by which the molten metal is 
poured into moulds ranged round the semicircular 
walld; eis the chest containing the valves for regu- 
lating the blast, and f is the series of pipes for con- 
veying the blast or compressed air forward to the 
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converting vessel. This pipe the patentee now 
proposes to make of about twice the area of the pipes 
hitherto employed, in order that it may afford room 
for the heated spheres g, which are supported on 
rails f}, fixed in th» pipes as shown best in Figs. 2 
and3. Each end of the pipe f isclosed with a lid, 
and the lower end, or that near the converting 
vessel, is provided with a stop block to prevent the 
spheres injuring the lid fs. This end of the pipe / 
is connected to the trunnion of the converting vessel 
by the syphon pipe ft. During the melting of the 
metal for conversion, the spheres are being heated 
by the waste heat from the melting furnace, or in a 
suitable oven provided for the purpose, and just 
before the’ metal is run into the converter the spheres 
are run from the even upon suitable ways to the end 
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jh of the pipe f, and are thence passed forward into 
the pipe f, the lid fs having been previously se- 
cured to the other end of the pipe; the lid f2 is then 
secured, and the blast, in passing through the pipe f, 
becomes heated to the required extent before enter- 
ing the converter. The relation between the heating 
surface and the quantity of heat contained in the 
spheres may be varied at pleasure, either by altering 
the diameter of the spheres or by making them 
hollow. When the blowing is completed the lid f; 
is removed, and the spheres are allowed to run out, 
or are blown out of the pipe f into a box, in which 
they are taken to the oven to be re-heated for further 
use, It is evident that the same spheres may be 
used for heating the blast of any convenient number 
of converters. The pipe f may be lined with fire- 
bricks or other non-conducting substances, so as to 
prevent loss from radiation and reduce the distur- 
bances arising from expansion and also the reduction 
in the strength of the pipe from excessive heat, when 
the temperature of the air is required to be very high. 
. Fig. 4 represents a modification of the improved 
heating apparatus, h is a vessel lined with fire-brick 
or other non-conducting substance. At the top of 
the vessel is a manhole provided with the lid %4, and 
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at the bottom is the opening h2: hs is the pipe for 
admitting the blast to the vessel h, and itis the pipe 
in communication wtth the trunnion of the con- 
verter. Thespheres similar to those shown in the 
pipe f having been heated, are allowed to drop into 
the vessel }, the lining of the lower portion of which 
is protected by a metal plate or by pieces of broken 
fire-brick, or tap cinder, or other suitable material. 
The blast becomes heated in passing through the 
spaces between the spheres. 
In Figs. 5 and 6 the blast is heated in passing 
between the metal tubes 7, which are secured by 
flanges or otherwise to the top of the vessel h. The 
tubes are heated by the heaters j, which are 
lowered into the tubes previous to or during the 
time that the blast is being admitted to the vessel h. 
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The top and bottom of the vessel are held together 
by vertical stays to resist the internal pressure of 
ihe blast, or the tubes may serve as stays by con- 
necting the lower ends to the bottom of the vessel. 
In this case the heat is conducted through the metal 
of the tubes, and the heating surface is there- 
fore less effective than when the heat is applied 
direct as before described. To compensate for this 
the surface of the tubes is made proportionately 
greater. It is preferred to make the cylindrical 
tubes ¿ of cast iron, as the pressure is external, and 
this metal is comparatively. strong to resist compres- 
sion when heated. 

The modes above described of constructing the 
improved heating apparatus are only given as illus- 
trations of the mode of heating air under considerable 
pressure, and may be considerably modified, as, for 
instance, more than one line of spheres may be 
placed in the pipe f above described, or more than 
one pipe with spheres or other heaters may be used, 
or the heaters may be cylindrical or of any other form 
that can be conveniently introduced; or in the 
apparatus shown in figs 4, 5, and 6, ingots from a 
previous cast may be used as heaters, either by 
being placed in the vessel 2, Fig 4, or in the tubes 7 
in Figs 5 and 6. 

This invention also consists in forcing into the 
converter, along with the atmospheric air or other 
gases, carburetted hydrogen gas, or ordinary illumi- 
nating gas, in about the proportion of one part of 
the carburetted hydrogen gas to thirty parts of 
atmospheric air, to eliminate sulphur and phosphorus 
from the converted metal; the object being also to 
render available certain descriptions of iron which, 
owing to the presence of these elements, cannot now 
be treated by the Bessemer process. 


GAUGES FOR WIRE AND. SHEET METAL. 
(Concluded from page 64.) 


The columa to which Section 2 is prefixed in the 
table inserted. in last week’s number is called the 
“metal? or ‘‘ plate gauge,” in contradistinction to 
the wire gauge. Its intervals are closer and smaller 
than that for wire. Thus the No.1, which in this 
series is the smallest size notch, is 4-1000ths or 
1-250th part of an inch wide, whilst the largest or 
36 notch measures 167-1000ths, or is evidently 
meant for the sixth part of an inch. When thicker 
metals are wanted, then measures are sought in the 
Birmingham wire gauge—thus the 36 on the gauge- 
plate nearly agrees with the 8 on the wire gauge; 
and so the Nos. 7, 6, 5, to 0000 of the latter are 
then employed for thicker metals than can be mea- 
sured by the plate gauge. Frequently the plate 
gauge ends at 24, which. number agrees with 14 of 
the wire gauge, and then the Nos. 13, 12, 11, to 000 
of the latter are similarly resorted to for thicker 
metals. It is evident these combinations lead to 
confusion. 

Sheet metals also present much variation in their 
description ; for instance, zinc has a gauge’ thus 
constituted : 

y Sheet zinc....eeee-06,7, 8, 10, 11,12, 13, 14, 15, 16 ¢ are all nearly 

B. Plate gauge ....4, 43,5, 7, 8, 9,10, 11, 12,13 alike. 

' These thin sheets of zinc, measuring from one to 
four hundredths of an inch in thickness, are princi- 
pally used for gutters, roofs, and small works, by 
the hammer. Thicker zinc plates, from five to 
eighteen hundredths thick, or those used for zinco- 
graphy, door-plates, and engraved works, are com- 
monly made from notches 18 to 7 of the Birming- 
ham wire gauge, without alteration of the numbers, 
but running the reverse way of those of the other 
series used for zinc, . 

The fourth, fifth, and sixth columns of the table 
‘constitute one series of gauges, employed exclusively 
for the bright steel wire prepared in Lancashire, and 
the steel pinion wire for clock and watchmakers. 
The smallest notch in this series is No. 80, and 
measures 13-1000ths of an inch, or about 1-12th ofan 
inch; and the first part of this series continues with 
No. 1, which measures nearly one quarter of an 
inch (227-1000ths). The steel wire gauge apparently 
ended at this size in the first instance, but has since 
been extended by a second series to the diameter of 
494-1000ths, doubtless intended for half an inch. 
To avoid confusion, the larger sizes are distinguished 
by letters, from A to Z, and these terms are then 
continued under the denominations Al, B1, &c., 
which latter size is the largest, and measures 
494.1000ths of an inch, as shown. There are many 
other arbitrary gauges—among them those used by 
rod-iron makers, nail-rod, button, and watch-work 
makers, also for gun and rifle bores, which need not 
be particularized. Suffice it that great confusion 
exists, and that itis high time this arbitrary, un- 
congruous system was removed, and the decimal 
divisions of the inch employed, and those under 


THE ENGLISH MECHANIC. 


their true appellations. Thus for most purposes the 


division of the inch into 100 parts would be suffici- 
ently minute, and the measures, 1, 2, 5, 10, 15, or 
100 hundredths, would be also sufficiently impres- 
sive to the mind; tken quantities might be written 
down, as 1, 2, 5, 10, 15, or 100 hundredths, as the 
decimal mode of expression might, if preferred, be 
safely abandoned, and the method would be amply 
distinct if the gauge were marked ‘‘ hundredths’— 
quantities which easily admit of verification. 


` SWEDENBORG.—No. ILI. 
(Continued from page 63.) 

I THINK before my reader has finished the perusal 
of this chapter he will be more interested in the sub- 
ject of these papers than he has, probably, yet been. 
It may be added, en parenthese, that the ‘‘ Principia” 
—the work we are considering—is rendered very 
interesting to numbers at the present time, as contain- 
ing the germs of the system of geological science which 
now occupies so much and deserved attention, in con- 
nection more especially with the duration of our 
supply of coal. 

A remarkable proposition is contained in the chapter 
on the means which conduce to true philosophy and 
on the true philosopher—that no one can acquire the 
former, and not become the latter; also that no one 
can become a true philosopher who is not a good man. 
It has been contended by those who do not know 
anything about the work, that there is an air of 
mysticism about it which paralyses attention. That 
is, I suppose, the attention of suppository indi- 
viduals. A late Professor in a University said of it 
—‘‘Tt ig an extraordinary production of one of the 
most extraordinary men that ever lived. . Many 
of the experiments and observations on magnetism 
presented in this work are believed to be of much 
more modern date, and are unjustly ascribed to 
much more recent authors.” The pervading idea is 


internal powers, and this, not as to form only, but 
as to their matter and subsistence. Two things are 
virtually assum d in all its deductions—the absolute 
reality of the Infinite and the exister.ce of finite en- 
tities; ‘‘it hasa good foundation therefore in com- 
mon sense, and has necessarily a religious tendency.” 
Descending from the ‘ first natural point ’—by 
which pure motion is indicated—the author defines 
the phenomena of heat, light, magnetism, and the 
elementary substances themselves, as so many 
graduated manifestations of infinite activity. Many 


recent ‘‘ discoveries” are anticipated, such as the 


identity of electricity and lightning, and the stellar 
constitution of the Milky Way, and there is promul- 
gated a complete theory of tellurian magnetism. In 
June, 1752, Franklin performed his celebrated ex- 
periment; in 1/33 the same truth is reasoned out by 
Swedenborg as a minor consequent to his philosophy. 
Respecting tellurian magnetism our author’s theory 
proves the existence of the magnetic element; es- 
tablishing that, the particles of this element being 


spiral, or vortical, or circular:—the importance of 
this in the connection will presently be seen ;—that 
as each of these motions requires a centre, whenever 
the particles meet a body which is adapted to their 
motion, by configuration and position of parts, they 
avail themselves of it, and form around it a magneti- 
cal vortex; and that if this body possesses an active 
sphere of its own, and its parts are flexible, and if its 
motions are similar to that of the particles, it will be 
somuch the more disposed to admit them :—thus, 
that the magnetism of bodies depends on their form. 
Some of the results of this theory were confirmed in 
a brilliant manner by our own Faraday; and it is 
probably destined to take its place, along with 
Swedenborg’s general doctrine of spheres, or exhala- 
tions, as the only hypothesis capable of explaining 
the phenomena and correlation of forces. Respect- 
ing the phenomena of planetary motion, various 
hypotheses had been constructed, on the general 
principle that the planets were carried round the sun 
by its supposed vortex. Kepler, Descartes, and 
Leibnitz had been thrown into the shade by Newton 
before the publication of the ‘‘ Principia,” but un- 
dismayed its author attempted to reconcile the laws 
of gravity with the existence of a vortex, and, though 
it still remains for a yet higher authority to pass 
judgment on this attempt it is sufficient evidence of 
Swedenborg’s genius that the circumstances affecting 
the periodicity of the’comets of Encke and Beila 
have left astronomers no alternative but an accom- 
modation of this nature.’ He makes the magnetic 
element the agency which controls the planetary 
movements—resolves the power of gravitation into 
magnetism, and shows that precisely the same laws 
which govern a single particle of matter govern also 
the heavenly bodies in their orbital revolutions. 
Hear him :—“ The magnet with the play of its forces 


the recognition of external objects as the product of 


spherical, the tendency of their motion is either. 
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we both see and we do not see. . - - In the 
magnet and its sphere there is, however,a type 
and effigy of the heaven; a mundane system in 
miniature presented to our senses and brought within 
the limits of our comprehension. In the sphere of 
the magnet are spiral gyrations or vurticles ; in like 
manner in the sidereal heavens there are spiral gyra- 
tions and vortices. In every vorticle round the 
magnet there is an active centre; in every vortex 
in the heaven there is also an active centre. In 
every vorticle round the magnet the motion is 
quicker near the centre than it is at a distance from 
it; the same is the case in every vortex in the heaven. 
In every vorticle round the magnet the spiral gyra- 
tion is of greater curvature in proportion to its near- ` 
ness to the centre; the same is the case with every 
vortex in the heaven. In every vorticle round the 
magnet there are, in all probability, corpuseles fluent 
round the centre and revolving round an axis; such 
also is the case with every vortex in the heaven. 
The vorticles round the magnet colligate themselves 
by means of their spiral motions, and, thus colligated 
form a large sphere; the same is the case in the 
sidereal heaven. . All things are similar one to 
the other; because in small things as well as in 
large, nature preserves the greatest similarity to her- 
self; especially as the vorticles round the magnet 
posses particles and elements of the samenature as the 
vortices of the great heaven; and inasmuch as these 
vortices are similar, as wellas their causes, therefore 
the effects are similar? Our author further remarks 
that the axis of our own universe is in the galaxy; 
that here consequently the magnetic power is the 
strongest, and hence that here we find the greatest 
condensation of solar systems; that-our own sun is 
not in this axis but a little out of it, and hence the 
original cause of the eliipticity of the planetary 
orbits, which he supposes to be attracted in the 
direction of the axis of the common sphere. It 
should not be lost sight of all through that it is a 
stand-point of our author that the visible world is 
the out-birth of the invisible, and that the manifes- 
tations of changes in the external are but manifesta- 
tions of progression in -the state of the internal— 
hence, according to this, no one can ever well under- 
stand the outer without having a knowledge of the 
inner. Admitting the first part of the proposition, 
all the rest follows as matter of course. © 

: Respecting Swedenborg’s cosmogonical theory it 
may be remarked that Button was acquainted with 
it, and, most probably, La Place also. The “ Prin- 
cipia” was published ten years before Buffon’s 
theory, and about twenty before that by La Place. 
According to our author the sun is the centre of a - 
vortex; that it rotates upon its axis: that the solar 
matter concentrated itself into a belt, at the ecliptic ; 
that by attenuation of the ring it became disrupted ; 
that upon the disruption part of the matter collected 
into globes, and part subsided into the sun, forming 
solar spots; that the globes of. solar matter were 
projected into space; ‘that consequently they de- 


‘scribed a spiral orbit; that in proportion as the ig- 


neous matter thus projected -receded from the sun, 
it gradually experienced refrigeration and con- 
densation; that hence followed the formation 
of the elements of ether, air, aqueous vapour, 
&c., until the planets finally reached their present 
orbit: that during this period the earth experienced 
a succession of geological changes which originated 
all the varieties in the mineral kingdom, and laid as 
it were the. basis of the vegetable and afterwards of 
the animal kingdom. Swedenborg begins at the 
centre, La Place at the circumference. Experiments 
are favourable to the former, and unfavourable to 
the latter. Again, Swedenborg alleged that there 
were seven planets created from the sun at the same 
time : over forty years afterwards Herschel, in gaug- 
ing the heavens, confirmed the philosopher ! 

Again, concerning the stability of the solar system 
our author's theory declares that, as the solar system 
is carried along the milky path, and afterwards 
compelled to diverge therefrom, the planetary orbits 
will change their furm and eccentricity to a certain 
amount, and then return to their original condition, 
when they will again change, and again return, and 
so on to eternity. La Grange’s demonstration, forty- 
four years afterwards, is a direct proof of our author's 
theorem; and yet the doctrine of a cyclar return in 
the form of the solar system—now received as the 
most reassuring and beautiful conception of man—is 
known under the name of La Grange’s Theory! 

I may return to this part of the work in the next 
chapter—which may, perchance, be the last, owing 
to the heavy demands of business, but I cannot leave 
this without remarking that few who earnestly 
peruse his works can doubt the transcendancy of our | 
author's genins, or object to his claims for the highest 
anticipative originality. 

(To belconttinued.) 
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BIRTH AND GROWTH OF THE IRON 
TRADE.* 
By James RoBERTSON. 
(Continued from page 68.) 


was three quarters square; all below that size were 
made in the splitting mill, and came under the 
denomination of slit rods. Before that time— 
that is, the use of the splitting mill in this 
country—all the slit rods were imported from 
Sweden. The effect was most disastrous to the 
. nail makers of Stourbridge, but the secret of the 
splitting mill was transferred to this country ina 


most singular manner, by the pertinacity of a very. 


humble individual. This man was the founder of 
the Foley family; he was a fiddler by profession, 
and lived at Stuurbridge when not on his travels, 
and although he was by no means remarkable 
amongst his fellows for penetration, yet he saw the 
great loss of time and labour which nail makers of 
Stourbridge experienced in cutting the iron for their 
nails out of flat pieces of iron, and he resolved to 
find out the secret. He fiddled his way to Hull, and 
thence worked his passage across the North Sea to 
‘Sweden; arrived there, we may justly presume he 
had a language to learn, as the Swedish tongue is 
not spoken with correct emphasis in Stourbridge, 
however well the tones of Foley’s fiddle might be 
understood in Sweden. He elbowed his way to the 
ironworks, and became a great favourite with the 


‘workmen, to whom he played. He was an attentive. 


observer of the process of rod slitting; he had seen 
the machinery, and, as he thought, had mastered its 
details. He disappeared from the ironworks, and 
worked his way back to England, to the regret of 
the admirers of his musical skill, Arrived at Stour- 
‘bridge, he communicated the result of his voyage to 
two gentlemen in the neighbourhood: they had 
works built for the manufacture of slit rods, but 
when the necessary machinery had: been fixed it was 
found that it did not answer the sole purpose of its 
creation—it would not act. Back to Sweden went 
Foley, with his fiddle, as before, to discover his 
error. The workmen, his former friends and ad- 
mirers, were delighted to see him. To his inex- 
pressible joy he was lodged in the splitting mill. He 
made sketches of the machinery to aid his memory ; 
he impressed every detail upon his mind, and made 
the best of his way back to England, where the 
works were soon set going, and rod splitting was 
carried on with the greatest success. He not only 
enriched himself, but benefitted his countrymen. 
There are not many such surprising instances of 
indomitable perseverance as the one contained in 
-this simple narrative. 

Another vast stride in the development of the iron 
trade was the invention of the hot blast, by Mr. J. 
B. Neilson, civil engineer, of Glasgow, thirty years 
ago; previous to this it was thought, but most 
erroneously, that the colder the air upon entering 
he furnace the better would be the material pro- 
duced; but the currents of cold air on entering 
chilled the material, and produced a pipe on either 


side of the furnace, the furnace having a double 


blast. These pipes often extended so as to meetin 
the middle of the furnace, but the duty of the keeper 
was to watch this and regulate the blast, so that the 
pipes might be neither too long nor too short. Mr. 
Neilson suspected that it was the presence of sulphur- 
ous vapour which injured the blast, and he con- 
cluded that, by heating the air of the blast before it 
went into the furnace, the evil would be avoided, 
as air will not support combustion until heated toa 
temperature of 1000° Fah., and that until it acquired 
that temperature it would act prejudicially upon the 
metal. ‘The first experiments of the ‘hot blast were 
made at a temperature of 300°, and the advantage 
immediately appeared, for during the first. six 
months of 1829 the furnaces wrought with the cold 
blast required 8 tons 14 cwt. of coal (converted into 
coke) for the converting of 1 ton of coast iron; whilst 
during the first six months of 1830 the same quantity 
of iron, with a blast heated to 300°, required only 
5 tons 34 cwts. of coal (converted into coke), which, 
after deducting 8 cwts. of coal employed in heating 
‘he air, gives a saving of 2 tons 10 cwts. of the coal 
employed in producing a ton of iron. In the- course 
of the year 1831 the temperature of the blast was 
doubled, being made 600°, and the saving in fuel 
was enormous, for only 2 tons 13 cwt of coal (not 
converted into coke) were required to produce 1 ton 
of iron, for the increase of combustion with the blast 
at 600° precludes the necessity of coking before 
smelting, as the intensity of the blast compensates 
for the quantity of latent heat'that must arise with the 
vapours expelled from the coals during combustion. 
‘(To be continued. 


| NICKEL AND COBALT, AND THE GER- 
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MAN SILVER MANUFACTURE. 
Im an article published some years since in the 


! Mining Journal the history of Wolfrom from the 
Cort’s invention of the rollers was most important | me ii was regarded as an evil by the miner until it 
—in this respect, that before his discovery the. 
smallest size of the bars drawn under the hammer 


attained an enviable position was carefully traced ; 


joined is an abstract, prepared by Mr. Stephen 
Baker, of Birmingham, and intended to have been 
read at the recent meeting of the British Association 
for the Advancement of Science, the history of the 
manufacture of Nickel and Cobalt is recorded in an 
equally instructive manner. 

There are few metals, says Mr. Barker, whose 
history is more instructive than nickel, Originally 
to the miner a source of trouble and annoyance, it 
has by a happy combination of scientific observation 


one may, indeed, say our fellow-townsmen— become 
developed into an important branch of manufacturing 
industry ; and is under its various forms not only an 
article of luxury, but one of daily necessity to thou- 
sands. About the middle of the last century, pré- 
vious to which nickel was unknown in Europe 
(though alloys were Jong previously known in 
China), the copper miners of Sweden and Germany 
came upon certain ores of a different character from 
any they had hitherto observed, They had some- 
thing of the brilliancy of silver, with the reddish 
tinge of copper, or rather of bismuth. At Schnee- 
berg, in Saxony, where from time immemorial rich 
silver mines had existed, fresh lodes of ore were 
laid open, so glittering and so full of promise as to 
cause much excitement, and great was the wrath 
and bitter the disappointment of the honest German 
miner when, after endless labour and innumerable 
trials, instead of the virgin white precious metal, 
ductile, malleable, indestructible by fire, all that he 
could get from the ores was a dirty whitish metal, 
brittle and friable, even to dust, under the hammer, 
and converted by fire into a greyish ash. Whenever 
the reddish-white ore turned up the miner knew that 
his labour was in vain, until at length, in sheer 
vexation, he nicknamed the new villanous ore 
“ Nickel, ” and another and similar ore generally 
associated with it ‘‘ Cobalt”—both these names 
being at that time applied by the superstitious Ger- 
man miner to certain gnomes, or evil spirits, who 
were supposed to have bewitched the ore, the 
mountain, and the mines, — l 

Kronstadt’s and Bergman’s researches directed the 
attention of chemists generally to the new metal; 
and Thernand Lampadius and Busebius contributed 
toits history. Rechter, of Berlin, first produced it in 
a state of chemical purity in the years 1804, but only 
in small quantities. The method he adopted was by 
heating the oxide of the metal (probably with the 
accidental access of carbonic oxides) in porcelain re- 
torts. It was at first classed among the precious 
metals. Its great resistance to fusion for a long time 
formed an insuperable bar to its use in the arts, until 
a method of alloying it with zinc was discovered ; it 
then became easy to alloy it with other metals, and 
finally the alloy of the three metals—copper, zinc, 
and nickel—was known in common under the names 
of new silver, nickel silver, and German silver. 

In the year 1827 a paper, by Dr. S. Erdmann, of 
Leipsig, ‘On Nickel, and obtaining it,” attracted 
much attention, and soon after Dr. E. A. Gertner, 
a chemical manufacturer at Schneeberg, succeeded 
in producing an alloy of copper, zinc, and nickel, of 
excellent colour and quality, to which he gave the 
name of ‘* Argentan.” Although after Kronstadt’s 
discovery attention was generally directed to utilise 
the new metal, and various alloys intioduced, under 
the names of white copper, semi-argent, new silver, 
&c., the extent of manufacture was quite insigni- 
ficant previous to about the year 1830. About that 
time the refining of nickle was first introduced into 
England by Mr. P. N, Johnson, of Hatton Garden ; 
aud soon after Mr. Hallett, of Broadwall, London, 
commenced the refining of Nickel. At this time 
the price of nickel was 4s. 6d, per pound. The 
nickel of commercé was up to this date very in- 
tractable for all the purposes of manufacture, except 
for casting. Spoons, forks, &c., were until this 
date mostly cast in sand. About the year 1832 a 
great improvement took place in the refining of 
nickel. Mr. Askin, at that time following or study- 
ing the profession of a veterinary surgeon in 
Birmingham, had occasion to visit several parts of 
Germany on business, and having a good knowledge 
of chemistry, he became acquainted with certain 
facts relative to the refining of nickel, which led 
him to devote special attention to the subject; and 
on returning to Birmingham he succeeded in refining 
nickel by a purely chemical process—he dissolved 
| the metals, left the nickelin solution by precipitating 
' the impurities, and then threw down the nickel as 


and in a highly interesting paper, of which the sub- 


and manufacturing enterprise in our countrymen— 
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For a short time he was in partnership with 


| oxide, 
Messrs. Merry, to carry out his discovery, but the 


partnership ‘was ‘subsequently dissolved, and -Mr, 
Askin associated ‘himself with Mr. Brook Evans, 
under the firm of Evans and Askin. ‘I'he German 


‘silver trade rapidly extended in the year 1840,. or 


thereabouts. The process of electro-plating and 
gilding first began to develope as asuccessfu manu- 
facture chiefly under the auspices of Messrs. 
E kington. This gave a powerful impulse to 
German ‘silver manufacture, which, from its great 
beauty and durability, -soon superseded the old 
plated copper; andit had the great advantage that 
whereas copper must always be stamped or spun at 
a lathe, ‘(German silver can be either cast or wrought 
into a finished design of any article before plating. 
Nickel and cobalt, originally found at only a few 
mines in Sweden, Norway, and Germany, are now 
found in almost every mining district both of the 
Old and New World. It may be observed that 
although the ores of Norway and Sweden are not 
very rich, they by their abundant supply contribute 
very largely to our nickel manufacture. One of the 
most promising nickel mines is at Canton Valais, 
in Switzerland, but it is now nearly closed. Asa 
rule the mines are not worked for nickel alone, but 
as an adjunct in mining for other minerals. The 
price of the metal has varied considerably. In 
1840 it was 4s. per pound; in 1849 it had risen to 
13s. per pound (?); but it has since gradually come 
down, until its present price is again 4s. 6d. Com- 


‘mercial nickel, although sold in ingots like the 


malleable metals, will not roll. The difficulty of 
obtaining it quite malleable, which it is when chemi- 
cally pure, has, perhaps, been a cause of its being 
only hitherto employed as an alloy (German silver), 
which is composed, according to the requirements of 
the manufacture, of various proportions of nickel, 
copper, and zinc. Intimately associated with the re- 
fining of nickelis that of cobalt, as they are very 
generally found together in their ores. Cobalt has 
been used in the impure state as zaffre, for imprint- 
ing the intense blue of porcelain and the better kind 
of pottery, from time immemorial. About the year 
1840 Mr. Benson, of Birmingham, succeeded in re- 
fining cobalt by a purely chemical process; however, 
he had scarcely brought his discovery to perfection 
at the time of his decease. It was afterwards com- 
pleted and carried out by Mr. Askin ; and Messrs. 
Evans and Askin continue up to the present time 
the chief makers of the oxide, that being the state in 
which it was now used. In 1844 the price was 40s. 

per pound, but it has been gradually reduced until 
now itis only about 12s. The number of persons 
employed in the nickel and German silver manufac- 
ture is—in Birmingham, 7,000; and in Sheffield, 
5,000; this includes, of course, the manufacture of 
the various articles in which German silver is used. 
This production of refined nickel at this time is 
about 200 tons per annnm, equal to about 1,200 ‘tons 
of German silver. 

PHOTOGRAPHY. 

Direct Carson Process.—We have received, 
from Matthew Firling, of Dorchester, whose inter- 
esting experiments in carbon printing we have before 
noticed, two examples of direct carbon printing, with 
very excellent half tone, gradation, and vigour, one 
of them being an especially fine print. Regarding 
them he says :—‘‘ I have for the last twelve months 
past been trying to find some plan by which the 
carbon process might be worked without re-mount- 
ing before developing or transferring to bring the 
print in its proper position, snd I am glad to say 
that, after trial upon trial, I have succeeded in 


‘Obtaining a perfect direct carbon printing process, 


and which is so simple that it can be worked with 
astonishing ease, and, I think, cannot help being 
madea commercial thing of in course of time. . It is 
based on the use of a bichromate collodion. I have 
sent you two prints, but they are not quite so good 


a8 I should wish them, but I will try and send some 


better shortly.” 

PHOTOGRAPHY AND BooK ILLUSTRATION. — We 
understand that Mr. A. W. Bennett is about to ađd 
to his series ef ‘‘Photograghic Gift-books” an 
edition of Scott's “ Marmion,” and a work by Mr. F. 
G. Stephens entitled ‘‘ Flemish Relics, Archi- 
tectural, Legendary, and Pictorial ;” also two smaller 
warks on the ‘Ruined Abbeys and Castles of. 
Yorkshire,” and “The Border.” , 

Lunar Puorograpus.—We have received from 
Mr. A. Brothers, of Manchester, an exceedingly 
fine seties of photographs illustrating the various 
phases of the recent eclipse of the moon, and further 
details regarding them,-which will appear in our 
next. l Hok 
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. CHEMISTRY. 

MANUFACTURE OF Arsenic AciD.—Girardin sus- 
pends powdered arsenious acid in water, and passes 
chlorine into the mixture,. by which he soon obtains 
a clear solution of arsenic acid in hydrochloric acid 
By evaporating this solution a mass of arsenic acid 
containing no. trace of arsenious is procured. As it 
is difficult to keep any considerable amount of 
arsenious acid in suspension in water, the author 
finds it better to. make a saturated solution of that 
acid in hydrochloric, and pass the chlorine into such 
solution. while hot. The stream of chlorine is stopped 
when a little of the fluid neutralised with potash no 
longer gives.a green precipitate with bichromate of 
petash, thus showing that all the arsenious acid has 
been converted. The hydrochloric acid may then be 
recovered by distillation, and the syrupy solution of 
arsenic acid left in the retort evaporated. 

ALKALINE: METALS AND PyRoxy Line. — Some 

‘surious reactions. of the alkaline metals upon gun- 


cotton have recently been discovered, which may. 


possibly throw some. light on the decomposition in 
collodion which takes place when the salts of these 
metals are present: the facts have been pointed out 
by Mr. W. S. Scott. In some of his recent experi- 
ments he accidentally dropped a piece of potassium 
upon some gun-cotton lying upon his laboratory 
table, and was surprised to see that the gun-cotton 
immediately exploded. He then instituted a series 
of researches to determine what conditions were 
necessary for the explosion to take place— whether 
the phenomenon was the result of moisture ; whether 
other metals would act similarly, &. He found 
that, notwithstanding all his precautions to prevent 
friction, the gun-cotton still ‘exploded: When 
sodium was employed a like result followed, though 
the gun-cotton had been rendered perfectly anhy- 
drous. When an amalgum of sodium and potas- 
sium was used, no apparent result was produced. 
Various other metals were experimented with, but 
decided effects were obtained only with the metals 
of the alkalis. One of Mr. Scott’s discoveries is the 
fact that when metallic arsenic is mixed with gun- 
cotton, a.blow of the hammer is sufficient to iguite it. 

AVENTURINE.—The composition of Venetian aven- 
turine or avanturine, a vitrified substance contain- 
ing specks of gold, so much used for brooches and 
other ornaments, remained for along time a secret, 
but two chemists, MM. Fremy and Clemandot, 
discovereda method of producing it. Their method 
was to fuse together and keep heated for twelve 
hours a mixture of three. hundred parts of pounded 
glass, forty parts of protoxyde of copper, aud eighty 
parts.of oxyde of iron, and then. to allow the mass 
to cool very gradually, and in this manner they ob- 
tained fine specimens of this artificial precious stone. 
F: Pelouse, another French chemist, has just com- 
municated another method to the Academy of 
Sciences; he takes 250 parts of fine sand, 100 parts 
of carbonate of soda, 50 of carbonate of lime, and 
40 parts of bichromate of potass. The glass or 
enamel thus obtained contains from six to seven per 
cent. of oxyde of chromium, of which about half is 
combined with the glass, while the rest remains. free 
in the form of those brilliant metallic specks) which 
give the peculiar character to the composition. The 
Parisian lapidaries who have operated on this new 
material, give a very favourable account of it as 
likely. to furnish an important material to the 
jeweller’s trade; it is said to be equal to the finest 
old Venetian aventurine, the metallic lustre of the 
enclosed specks. being very brilliant, and the com- 
position so hard that it will readily scratch and cut 
glass, and, consequently, is susceptible of a very 
high polish. 


REVIEW. | 

Tables of Tangential Angles and Multiples, for setting 

out Curves from 5 to 200 radius. By ALEXANDER 

Brazevey, M.I.C.E. London: Lockwoods. 

This is something new in the portable line—suited 
for carrying im a. strongly made waistcoat pocket, 
nicely got up and printed, but liable to get into 
confusion. This, however, is compensated for by 
the fact that the hands are set at liberty in using 
the theodolite, as the card can easily be placed 
thereon. The tangentialtables, and their differences 
from 360°, are given for chords of the same denomi- 
nation as the radius; then, when the unit of radius 
is a chain, the chords also are a chain in length, 
and so for other denominations. Curves of less than 
15..chains radius should be set out in half chain 
chords, for which the tangential angle for chain 
chords of double the radius must be used; but. the. 
chords. of these small radii are given for cases in 
which great expedition, and only approximate ac-. 
curacy are required. On the.whole, we are inclined 
to think that the pocket tables will become favourites: 
an surveying, if they are not so already. 
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THE 


GENERAL NOTES. 

IMPORTA} T MINERAL DISCOVERY IN YORKSHIRE.— 
A thorough investigation of the district between the 
village of Lofthouse and the Wernside Mountains, 
has just been made, the result being the discovery of 
encrinitic grey, black, and other marbles, which had 
been found in layers to the extent of upwards of 30 
feet in thickness, and covering an area of about 10 
square miles. They are within 2 feet of the surface, 
and so abundant and exposed are they that the rocky 
channel of the River Stean is entirely composed of 
marble. The river is choked with huge blocks of. 
the material, and its precipitous marble sides, which 
are polished by the rushing winter floods, are filled 


‘with encrinitic and other fossils, which peer out in 


countless myriads along the solid marble faces of the 
cliffs which hedge in the river. The district is also 
rich in ordinary limestone, beautiful freestone, lead 
ore, ironstone, and coal. 

Discovery oF OIL IN THE CLEVELAND HItis.— 
In the Cleveland iron district large iron royalties 
have reeently, we understand, been leased by several 
enterprising capitalists, including Mr. George 
Elliott (of Houghton). Sir Charles Fox, Mr. Murray 
(contractor for the Portsmouth fortifications). Mr. H. 
K Spark, &c., who purpose erecting blast-furnaces 
upon the ironstone, as from calculations made by 
Mr, J. G. Beckton, engineer, Whitby, it is ascer- 
tained that pig-iron can be produced at 3s. per ton 
cheaper in.this manner than by covering ironstone 
to meet coke and coal. A most important discovery 
has lately been patented by Mr. Beckton, which will 
render the Cleveland district still more celebrated. 
He proposes to extract oil (similar to the American 
petroleum) from the shales found abovethe ironstone. 
Some of these shales will yiel! 25 gallons of oil per 
ton, and the eÏ ean be produced at a cost not ex- 
ceeding 6d per gallon. Works are now erecting at 
Grosmont to work this valuable patent in connection 
with the blast furnace of Messrs. Bagnall.—New- 
castle Daily Chronicie. 

' HE hundred-thousandth part of a grain of gold 
may be seen with the naked eye. . 

In. sandy soils, the- greatest force of a pile engine 
will not drive a pile deeper than. 15ft. 

Tue relation of the light of the .un to Sirius is as 
eleven or twelve million to oness 

At the gold mines near Halifax, N. S., 1,200 
ounces of gold per month are taken out. 

ir- has been stated that potatoes placed in steam 
boilers will prevent incrustation. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 


LIST OF SPECIFICATIONS, &0. PUBLISHED DURING. THE. 
WEEK ENDING. 28ru OCTOBER, 1860, 


3116. Furnaces for melting iron, &c., J. Ellis—is. 

3117. Preparing the surface of parchment, S. W. Hooper—4d. ` 
3118: Decorticating or.separating cotton seed, R. A. Brooman—8d, 
3119. Panoramic apparatus, F. A. Chevallier—ls. 

3120. Cylinuers-for manufacturing pottery, G. Brown—4d, 
3121. Clovets aud commodes, J. White—Is. 10d. 

3122. Washing and drying wool, &., W. McNaught—I1s. 

3123. Looped faLrics, W. Cotton—6s. 2d. 

3124. Portable bedstead, A. H. Robinson—4d. 

3125. Driving straps or bands, M. J. Haines—16d. 

3126. Looms, J. L. Norton, and W. Aivsworth—2s. 

3127. Pneumatic apparatus, J. G. Tongne—8d. 

3128. Railway rolling stock, &c., P. Salmon—4d. 

3129. Munutacture of hats, F. Cooke—4d. 


3130. Self-acting mules, B. Dobson, W. Slater, and R. Halliwell—is d. |. 


3131. Heating and evaporating A. A, L. P. Cochrane—4d. 

3132. Fire-arms, A. H. Renton—4d. ` ; 

3133. Steam blowers, W. Brookes—8d. 

3134, Liquid meter, R. A. Brooman—1s. 6d, 

3135 Mills, F. rrice—4d. 

3136. Elastic fabrics, H. L. Hall—8d. 

3137. Street rails or trams, Z. Eastman—l0d. 

3138. Lamps for railway and other carriages, &c., W. Howes, and 
W. Burley—4d. 

3139. Steam engines, H. Davey—4d. 

3140. Obtaining motive power, &c., W. A. Turner. and T, T. Coughin 
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3141 Ploughs, &c., J. A. Hopkins and C, Culpin—4d. 
3142. Armour for ships and batteries, W. Tate- 1s. 2d. 
3143, Atmospherical machine, E. C. M. Bonnier—8d. 
3144. Breech-loading fire-arms, E. Swinarski—4d. 

3145. Water meters, C. W. Orford—8d. 

3146 Taps or cocks, Sir J. Gays—10d. 

3147. Composition for eoatinvg ships, H. BE, MeKillop—4d. 


1 3148. Furnaces, R. A. Brooman-—-4d. 


3149. Elevating shot or shell, Sir FE. Blackwood—4d. 

3150. Reefivng and stowing jib sails, J, Butchart, H. Stroud, and 8. A. 
Morrison—10d. ; 

3151. Making laces, braids, cordings, and edgings, E. T. Hughes—Is. 2d 

3152. Slide valves, &c., H. J. H. King, H. E. Smith, and J. 3. Howel]— 
Is, 6d. : 

3153. Apparatus for removivg heavy bodies, D. Miller—4d. 

3154. Box for velvets, braids, 1iba.ds, &c., W. E. Gedge—dd. 

3155. Pump. H. Druneau, and P Laidet sen.—6d. 

3156 Signalling in railway trains, S. B, Pettee—4d, 

3157. Textile fabrics, P. Cameron, and T. Bowman—4d. 

3158. Fastenings for books, &c., Q. Leach—10d. 

3159: Fite-arms, T. A. Grimstone—8d. : 

3160. Treatiug sewage matters, H. Bird—4dd. 

3161; Manure, 3. P. A. De Brocalde d’Eluza—4d. 

3162. Picker band for looms, W. Maynes—4d. 

3263, Spinning, J. P. Y. Liagostera—idd. 

3:64, Varnish for metals, H. A. De Briou, jun.—4d, 

3165: Breech-loading fire-arms, T. Woodward—tis. 

3166: Tron bridges, J. Westwood, jun.—3d. 

3167. Hair-brnshing apparatus. C. E: Bryant“and'S. Middleton—8d. 

3168. Manufacture of bonnet and cap fronts, rouches, &c., C, G, Hill~- 


| 3s. 6d. 
: 3169. Governors, M, Henry—2s. 4d. 


3170. Aggregating coal-dust, F. Tolhausen—4d. 

3171. Hydraulic and other engines fər obtaining motive power, &., 
J. Ramsbottom and T. Blackburu—is. 

3172. Signalling in railway trains, &c., J, W. C. Brewer aad W. 
Warren—4d. i 

3173, Working hydraulic presses, cranes, &c., L, R, Bodmer—4d, 

3174. Cattle waggons, W. Reid—is. 2d. 

3175. Photographic apparatus, J. H. Johnson— 8d. 

3176. Looms, J. Hargreaves—8d. ` 

3177. Call and other bells, R. Wilson—10d. 

3178. Lamp feeders, H. Edmonds—6d. 

3179. Propelling vessels, J. Fothervill and J. H, Fothergill—1dd, 

3180, Lighting fires, J, Q. Aram—8d,. 

3181. Pressing cotton, &e., C. G. Wilsen-—Is. 6d; 

3182. Governors, J. Byrne-—ls. l 

3183. Currency, A. Alison—dd. 

3184, Making aerated bread, R. L. Howard and J. Dauglish—Is. 6d. 

3185. Retorts, crucible, &c., J. Gillespie—is. 

3186, Size for yarns, J. B. Edge and E. Hird—l0d. 

3187. Staples, T. P. Hawkins—4d. 

3188. Manufacturing metallic nuts, &. Haseltine—Is, 

3189, Looms, E. Taconet—4d. 

3190. Weaving borders on fabrics, W. E: Gedge—Is. 16d; 

3191. Treating jute, &c., J. Paterson—10d. : 

3192. Preserving wood, J. Bethe!l—4d, 

3193. Portable inkstands, &c., J. E. Whecler—6d. 

3194, Boots and shues, T. Fagg aud J. Fagg—4d. 

3195, Coke ovens, R. A. Brooman—ls. , 

3196. Fire-arms and cartridges, R. A. Brooman—8d. 

3197. Affixing armour plates, E. Saunders —10d. 

3198, Autograph stamps, &c., The Hon. J. Hay, commonly called: Lord, 
John Hay—lis. 6d. f k 

3199. Cotton gins, W. H. Maitland—8d. 

3200. Power loums, E. Fielding—4d. 

3201. Signalling in railway carriages, C. R. Bamber—4d, 

3202. Bailway wheels, E. Leahy—1l0d. £ 

3203. Manufacture of chromates aud bicromates, B. Margulies and 
J. K Leather—4d. = 

3204. Centrifugal drying machine, J. Rowberry—l0d. 

3205. Stopping leaks in boiler tubes, A. V. Newton—ad. 

3206. Opening the lids of teapots, jugs. &c., T. Robinson—4d. 

3207. Coating metals, o. Morewood—1l0d. 

3208. Suspending mine cages. C. H. Taylor—8d: 

3209, Rotary aud. other biushes, J. H. Cheatle—~dd, 

3210. Combing wool, &c., T. Whitley, and J. Jowett—2sc 2d, 

3211. Connector for bales, J. P. Rubertaon—8d. l 

3212. Lamps for railway carriages, J. Perkiuson—4d. 

3213. Cutting pipes or bars of metal, J. Wolstenholme—8d, 

3214, Coke ovens, H. Hickling, aud C. Pardoe—idd. 

3215. Adininistering.donches and injections, W. B, Gedge—8sd. 

3216. Fianginvg plates and strips of metal, G. Alton—1s, 10d 

3217. Curving flanged boiler and other metal plates, Œ. Alton—L0d, 

3218. Signalling on railway trains, W. Buttrum—dd. 

3:19. Forging small metallic articles, J. Dodge—idd, 

3220. Top-notches and :uuner for umbrellas, &c., H. Johnson—Sd, 

3221. Portland cement, J. Cleaver—4d, 

3222. Coke ovens, J. R. Breckon, and R. Dixon—10d, 

3223. Agricultural locomotive, A. P. Blanchet—4d. — 

3224. Pianos, J. Bardies—4d,. 

3225. Looped fabrics. J. Thornton, and W. Thornton—l0d. 

3226. Treating warp yarns. W. Huluns—4d. 

3227. Signalling in railway trains, W. H. Preece and A. Bedborougk, 


—ls. Qu. 
3228. Cutting dovetail and mitre joints, R. H. Leese—tis. 6d. 


*,* Specifications will be forwarded from the Commissioners of 
Pateut s Office, Southampton-buildings, Chancery.-lane. by post on.re- 
ceipt of the amount of price and pustage Sums exceeding 58 must 
be remitted by rost-office Order. wale payable «t the Pust-office. 5, 
High Holborn, or Mr. Bennet Woodcroft. her Majesty's: Pateut Office. 


: We cannot undertake to forward Spevifications, or Books advertised, 
| from the office of Tus Exeiisa MECHANIC. 
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PRIZE MEDAL 
AWARDED TO 
CHA TWOOD’S 
PATENT SAFE AND LOCK COMPANY 
LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


EFERE-PROOE SAFES, LOCKS, &ec, 


FOR THEIR 


WITH SPECIAL MENTION OF THE. 
“WEDGE. PROOF FASTENINGS 
f OF 
S. CHATWOOQOD. 


WEALE’S SERIES. 
Catalogue on Application, l 
TREATISE ON GAS-WORKS, and the 
Practice of Manufacturing and Distributing Coal Gas, 
by SAMUEL HUGHES, C.E. 
Second edition, illustrated, revised. by WILLIAN RICHARDS; G.E. 


price 3s. ` 

i VIRIUE BROTHERS and Co., Amen Corner, London, 

GOREN CUTTER’S GUIDE, 
~ Price Is. 6d., or stamps, ' 


Containing 115. Pages. and: nearly 2,000 Trains of Wheels, all different , 
threads and pitches, f 
Tables for T'ap making for Engineers, to 6 inches, Gas Taps din. to. 


. 2 inches, Mr. Whitworth’s thread and make. 3 


A lithograph showing.a new radius gear invented: by. the.author. 
of this work. 

May be had at. James Martin, 19, Wilson-street, New Cross-road, 
Deptiord, Kent. ee ee 
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NEW WORKS PUBLISHED 


BY 
16, BUCKLERSLURY. 


Just published, 8vo. cloth, price 18s, 
RACTICAL SPECIFICATIONS of WORKS 


executed in ARCHITECTURE, CIVIL and MECHANICAL 
ENGINEERING, andin ROAD-MAKING and SEWERING: to which 
are added a Series of practically useful Agreements and Reports, 
By JOHN BLENKARN, Civil Engineer and Architect, 


London: E. and F. N, Spon, 16, Bucklersbury, 


Royal 32mo, roan, price 5s, 


HANDBOOK FOR ARCHITECTURAL 
SURVEYORS, and Others Engaged in Building. 
By JOHN THOMAS HURST, C.E. 


CONTENTS. 


Formule useful in Designing Builders’ Work. 

Tables of the Weights of Materials used in Building. 

Memoranda connected with Builders’ Work, 

Architectural Mensuration., 

Constants of Labour, 

Valuation of Property. 

Summary of the Practice in Dilapidations. _ . 

Scale of Professional Charges, for Architects and Surveyors, with 
various useful Tables and Memoranda, 


London : E, and F, N. Spon, 16, Bucklersbury. 


Just published, elephant folio, cloth, price £2 2s. 
ept also in Limp Binding at the same price (can be rolled upin 4 
small compass without injury to the plates). 
PRACTICAL ILLUSTRATIONS of LAND 
and MARINE ENGINES, showing in Detail the Modern 


Improvements in High and Low Pressure, Surface Condensation, 
Superheating, together with Land and Marine Boilers. 


By N. P. BURGH, Engineer. 
London: E, and F, N. Spon, 16, Bucklersbury. 


Royal 32mo, roan, 4s. 6d., post free, 


Length of Bed. 


Self-acting, Turning, and Screw-Cutting Lathes, 
ee i OF THE FOLLOWING SIZES, | 
For Sale, and Ready for Delivery :— 


Height of = 
Centres. 
63 Inches, 
7 53 
T a oe eer TS 
8 N r E 
9 io Qe 
8 33 
8 39 
10 ae 
1i af 


6 Feet. 

8 33 
14 3 

8 y 
12 Pe 
13, 
16 es 
16 


39 


Also a large Assortment of Single and Double Geared Drilling and Boring Machines; Planing, 
Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 


and other Tools. 


ULES for DESIGNING, CONSTRUCTING, 


and ERECTING LAND and MARINE ENGINES and 


BOILERS, 
By N. P. BURGH, Engineer. 
London: E. and F N, Spon, 16, Bucklersbury. 


Eighth Edition, in royal 832mo, roan, price 4s. 6d. post free, 


A POCKET BOOK of USEFUL FORMULA 


and MEMORANDA, for Civil and Mechanical Engineers. By 
GUILDFORD L. MOLESWORTH, Memb. Inst. C.E. 


London: E and F. N, Spon, 16, Bucklersbury 


Just published, on a Sheet, price 1s., 


ELANY and OKE’S WAGE TABLES for 


ENGINEERS, SHIP-BUILDERS, CONTRACTORS, BUILDERS, 
&c., from a quarter of an hour, in regular progression, to nine hours 
and three-quarters, and from one day to ten days, at is, to 88, per 


day. 
London : E. and F. N, Spon, 16, Bucklersbury. 


Just published, royal 8vo., price 7s. 6d, 


HE SEWING MACHINE: Its History, 


Construction, and Application, Translated from the German 
of Dr. HERZBERG, by UPFIELD GREEN. Illustrated by Seven 
large folding Plates. 


London: E., and F. N. Spon, 16, Bucklersbury. 


600 pages, crown 8vo., price 10s. 6d. 


ERPETUAL MOTION. Its History during 
' Three Centuries; with ample Descriptions and Hlustrations, 
By HENRY DIRCKS, Civil Bugineer. | 
London: E, and F. N. Spon, 16, Bucklerabury. 


Royal 8vo., cloth, Ilustrated with 41 Plates, price 168s., 


PRACTICAL TREATISE on the SCIENCE 

of LAND and ENGINEERING SURVEYING, LEVELLING, 

ESTIMATING QUANTITIES, &c., with a General Description of the 

several Instruments required for Surveying, Levelling, Plotting, &c 
By H. 8. MERKETT. 

Loudon: E. and F. N. Spon, 16, Buckler bury. 
Just Published, royal 4to., half-pouud, Dlustraied vy 84 Plates of 
Furnaces and Machinery, price xa 2s. 


pk Sh ee a a a i 
pn IRON MANUFACTURE of GREAT 

BRITAIN, Theoretically and Practically Considered ; including 
Descriptive Details of the Ores, Fuels, and Fluxes employed; the 
Preliminary Operation of Calcination ; the Blast, Refini-g, and 
Puddling Furnaces, Engiues aud Machinery, and the various Pro- 
cesses in Union, &c.. By WILLIAM IRURAN, C.E., formerly En- 
gineer at the Dowlais [ron Works, under the lute Sir John Guest, 
Bart., subsequently at the Herwain and Forests Works, under Mr. 
Crawshay. Third Edition revised from the Manuscript of the late Mr. 
Truran, By J. Arthur Phillips, Author of “A Manual of Metallurgy,” 
** Kecords of Mining,” &., and W, H. Dorman, O.E. 


London : & and F. N. Spon, 16, Bucklersbury, 
Just Published, post 8vo, cloth, 3s 6d, 


EMOIRS of the DISTINGUISHED MEN OF 


SCIENCE OF GREAT BRITAIN, LIVING A.D. 1807-8. By W. 
WALKER, Jun., with an Introduction by Robert Hunt, F.R.S. 
Second Edition, revised and enlarged. 

Containing the lives of Watt, Rennie, Telford, Mylne, Jessop, 
Chapman, Murdock, the first to introduce gas into practical use; 
Bamford, Huddart, Boulton, Brunel, Watson, Bentham, Maudslay, 
Dalton, Cavendish, Sir Humphry Davy, Wollaston, Hatchett, Henry, 
Allen, Howard, Smith, the father of Euglish geology ; Crompton, 
inventor of the Spinning Mule ; Cartwright, Tennant, Ronalds, the 
first to successfully pass an electric telegraph message through a loug 
distance; Charles Earl Stanhope, Trevithick, Nasmyth, Miller, of 
Dalswinton, and Symington, the inventors and constructors of the 
- first practical Steamboat ; Professor Thomson, of Glasgow ; Trough- 
ton, Donkin, Congreve, Herschel, Maskelyne, Baily, Frodsham, 
Leslie, Playfair, Rutherford, Dellond, Brown, the Botanist: Gilbert 
and Banks, the Presidents of the Royal Society at that epoch of 
time ; Capt. Kater, celebrated for his pendulum experiments ; Dr 
Thomas Young, aud Jenner, the benefactor ot mankind ; Jas. Ivory, 
Dr, Priestly and Cort, the father of the iron trade. ` 

London: E. and F, N. Spon 16, Bucklersbury, 


WEHALE’S SERIES. 


Catalogue on Application. 


CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, the Art of Constructing, by 
J. Glynn. Is. 


STEAM ENGINE, by Dr. Lardner. 1s. 


TUBULAR AND IRON GIRDER BRIDGES, 
by G. D. Dempsey. 1s. | 

LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenson. 8s. _ 

STEAM BOILERS, their Construction and Man- 
agement, by R. Armstrong. 1s. 6d. 

RAILWAYS, Construction, by Sir M. Stephen- 
son, Capital and Dividends, by E. D. Chatta- 
way. 2s. 6d. 

CLOCK AND WATCH MAKING, and Church 
Clocks and Bells, by E. B. Denison. 3s. 6d, 


STEAM AND LOCOMOTION, on the Principle 
of Connecting Science with Practice, by J. 
Sewell. 2s. 


LOCOMOTIVE ENGINES, by G. D. Dempsey. 
1s. 6d. Illustrations, 4to. 4s. 6d. 


MECHANISM AND CONSTRUCTION OF 
MACHINES, by T. Baker ; and TOOLS AND 
MACHINES, by J. Nasmyth, with 220 Wood- 
cuts. 2s. 6d. 

MACHINERY, Construction and Working, by 
C. D. Abel. 1s. 6d. Illustrations, 4to. 7s. 6d. 


STEAM ENGINE, Mathematical Theory of, by 
T, Baker. Is, 


London: VIRTUE BROTHERS & CO., 1, Amen Corner. 


JUST PUBLISHED, 
In Post 8vo., Cloth, with 17 Illustrations, 4s. post free 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED, 
By N. P. BURGH, Engineer, 
London : E. and F. N. SPON, 16, Bucklersbury. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextauts, Universal Dials, Protractors, Circumferentors, Pris- 
matic aud Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’'S, 78, Farringdou-street, City. Photographie Cameras, 
Leuses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dalimeyer, and others. Instruments bought or exchanged, 


Catalogues forwarded on receipt of three stamps for each, 


Apply to W. BLACKETT, Hope Iron Works, 106, Southwark Bridge Road. London.. 


W. SPEECHLEY, 
ENGINEER, MACHINIST, 


AND LATHE MAKER, 
No. 118, RAILWAY ARCH, VAUXHALL-WALK, 8. 


| W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


a JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement. 


JAMES LEWIS. 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL. 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S IN N-FIELDS, 
(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


PATTERN 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 
LEADENHALL-STREET, LONDON. 


JOHN SHITH & Ce. 
ENGINEERS AND BOILER MAKERS, 


Sole London Agents. . : 
All Boilers supplied by this firm Insured the First 
Twelve Months Free of Charge. 


T. E. TAYLOR. 
MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 
AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawing. 


27, 


JHOTLOWAY’S OINTMENT AND PILLS.— 
EXPERIENCE BEFORE AUTHORITY.—For nearly the 
third of a century have these remedies stood in the foremost rank” 
for overcoming ulcers, sores, swellings, rashes, and all descriptions of 
skin diseases. At first the faculty denounced these medicaments, but 
the experience of sufferers soon overthrow all interested opposiiion. | 
Those whom Holloway’s medicines had cured told other invatids the | 
benefit they had derived from their use ; those in their turn tried them, . 
found equally satisfactory results, and thus are these admi able cura- 
tives used and prized throughout the habitable globe. The Oivtment 
has always been applied with the most marked succese in erysipelas, 
varicose veins, swelled: ankles, and nwmberless other infirmities by 

which thousands around us are sorely oppressed, 
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UPFIELD GREEN, | | 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, | 


PLANS. DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. 


` n “ EXCELSIOR,” “ EXCELSIOR” 
© a v cet ° xg © s © 
“a bE Family Sewing & “mbroidering Machine 
$ z . p g WITH ALL THE LATEST IMPROVEMENTS. 
ft ; Dnt 

Baud a ” P easy to operate, simple. to learn, quiet in action, and not liable; s . 
BOS g e g derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
fu s d 8, q and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
as 4 F È ‘ach, willnotrip. Price from £6 6s. 
p kE WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. ` 
aa a = MANUFACTORY—GIPPING WORKS, IPSWICH. 
A . A = PRICE LISTS FREE. 

k ER M s. . P ~ e s ® ` Hi 

SUUNAS OT GUINEAS, Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


1 5 
PATENT WIRE GAUZE JOINT PACKING.. .. ls. 6d. perlb. | INDIA-RUBBER CORE PAUKING (HEMP).. s 1s. 4d. per lb; 
j TUCE ENTENI STEAM | CRICKMER’S PATENT PACKING .. 2s. Bd Do D Do. (CUTTON) .. 2s: 6d 
` ACKING. 


31 


oe ee ae y: . 53 . 0. 7 . 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to 
keep it Steam tight, there is a great saving in friction i 
i PATENT TALLOW PUMPS AND LUBRICATORS. : 
WELL STRETCHED LEATHER MILL BANDS. HOSE PIPES. FIRE BUCKETS, VALVES, WASHERS, &c., &. 
. CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s. 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ATEX ROSS ANY CO., 
GRANGE ROAD, BERMONDSEY, or their Authorised Agents, Price Lists upon application. 


H. WATTS, , 


-MANDFACTURER OF IMPROVED 
Se | = ran ae OPEN AND CLOSE FIRE 
— h AANA beater i 


KITCHEN 
i RAN GES, 
n Sa ENGINEER, 
ata HOT-WATER BATH 
APPARATUS ERECTOR, 


i, Water-street, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C. 


Sst TA 


ag TUCK’S PATENT ELASTIC 
N PACKING AND METALLIC 

LUNINGS FOR STEAM-EN- 

GINES, PUMPS, &c. 


J ADV \NTAGES.—A more perfect 
ipy N vacuum is obtained, Friction 


N reduced, great saving in oil and 


E 
AN tallow, and the Packing is gra- 
m2 h dually and completely worn 


away without becoming hard, 


PACKING, 
J.H. TUCK & CO., $5, CANNON STREET, E.C. 


VULGANISED INDIA RUB: ER GUODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &o. 
J. H. TUCK and CO., 35, CANNON STRERT, B.C, 


C SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Maje-ty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 6d. ; T squares, 1s. to 5s.; Measuresand Rules 
of all nations, Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


MITH’S PATENT WIRE ROPE AND 
CABLE MACHINE, guaranteed to produce Four times the usual 
quantity of Work, of Superior Quality, at One-Third the Cost for 
Labour.. 
REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN 
THE KINGDOM AND ON THE CONTINENT. 
Every description of Machinery and Repairs at Reasonable Prices, 
ARCHIBALD SMITH, 69, Princes-street, Leicester-square, W. 
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No Fitter or Turner should bs without a Straignt-edge. 
The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained’ of 


RICHARD LLOYD, 


MILL AND MACHINE IRONMONGER 
135, STEELHOUSE LANE, BIRMINGHAM. 
MHE I MPROVED LEATHER DRIVING |, Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE. 


STRAPS FOR MACHINERY are stronger fora given weight, | i Faia ES i TET 
CHANGE WHEELS FOR SCREW-.CUTTING LATHES. 


more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
See ee ee reriy Baton RE d Hose C | 
er’s Patent Strap ar A r EE ET a 
Manufactory, Armit Works, Greoifield. Manchester Warehouse, OTICE TO INVEN LO KS. —Otfice for 
81, Mark-lane, London, &.C, Mr. H. FERRABEE, Agent. Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 


FNVENTIONS PROTECTED BY 
Established 80 years. Full information as to expired or 


PATENT or REGISTRATION, at fixed and most 

moderate charges. The Inventors’ Manual free by post, 
existing Patents at home or'abroad. Apply personally or 
by letter to Messrs. PRINCE and Co, Patent Office, 4 


or gratis on application.—Apply te Mr. BREWER (late 
TRAFALGAR-SQUARE, CHARING-CROSS, W C.. 


Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
O CONTRACTORS, ENGINEERS, SHIP 


tablished 21 years. 
INVENTORS ASSISTED 
BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 


N Securing, Carrying Out, and Disposing of 
Angle, Tee, Beam, Girder, and Dock {row of all sizes; Sheet Iron, 


their Inventions.—Apply to Messrs. B. BROWNE and CO. 
British and Foreign Patent Office, 49, King William-street, London- 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 


pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, sJit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round. Sash, Tyre, awd ah de- 


LN VENTIONS secured by Patent or Regis- scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 


tration, on moderate terms, by. application to. Mr. WILLIAM | Forgings, Castings, and Bail Material of every description. 
BROUKES ‘(of upwards of 25 years’ experience in such matters), REES is J OEN. is cae eS y P 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. | nen Agency Ofo, 


2, ST. ANN’S SQUARE, MANCHESTER, 


|| 


iy 


iN 7 

if ; 

Hi Estimates sent, post-free, on applica- 
tion. l 


i 
| ITT rnanan 


A 


To Electricians. 
Gas CARBON (not compressed) Cut in Plates 


or Blocks for Batteries 
Price Lists o» application, with stamped envelope. 
No. 14 COVERED WIRE PRIMARY (Tested) perlb..... 3s. 6d. 
No. 35 SILK SECONDARY, do. ido. .... 14s. Od, 


P. HENDERSON, 3, Park-hill, Clapham, Surrey. 


IMRE LENOIR GAS ENGINE.—A number of 


these useful and economical engines to be seen in actual work 
in town and country. Being free from all danger, they can be used 
. where steam power is totally inadmissible, Exhibition, and every 
information supplied at 40, Cranbourn-street, Leicester-square, W.C. 


sone 


‘HE LONDON DRAWING ASSOCIA- 

‘TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
leer teseh Adelphi, London, Enclose stamp for pro- 
3spectus. 


OHN SHEPPARD, of 10, Marsden-square, 


Manchester, has specially adapted himself for the supply of 
ENGINE-CLEANING WASTE, at the following prices: White at: 
£32 per ten; grey. £25 per ton ; coloured, £21 per ton. Wadding 
Material, for wadding manufacturers, at equally low prices, in 
bleached, crimson, grey, and black. . Liberal terms to shippers. 


T O INVENTORS —GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
. Paris ; 32, Rue des Minimes, Brussels. Provisional pro- 
‘tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £2 10s. Circular gratis on.app'ication, 


PATENTS FOR INVENTIONS.—Full | N Made Covied 
J instructions may be obtained: by applying to Mr. W. | D LANS, ELEVATIONS, &e. ade, Copie 
T. RAWLE, Office of British and Foreign P atents, 8, Small P Traced, Reduced, or Enlarged, in the best Sania: at moderate 
street, Bristol, char es, by J. J. GREENE, 63, Upper Staraford-street Blackfriars . 
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NEW AND ORIGINAL SCIENTIFIC WORK. 
Now Preparing for Press, and will Shortly be Published, Size Sixteen Quarto Pages, INuctrated, 


THE MIRROR OF SCIENCE: 


A Weekly Miscellany of Entertaining and Instructive Articles on Photography, Chemistry, Electricity, 
i Astronomy, &c., &c. | 


Price Twopence (Weekly). 


. PUBLISHING OFFICE, 147, FLEET STREET. 
COMMUNICATIONS TO THE EDITOR TO BE ADDRESSED TO 75, FLEET-STREET. 


PATENT HOLLOW STEAM PACKING. LLEWEL LINS & JAMES, 


[HE great and peculiar advantages of this 
BRASSFOUNDERS, 


packing consist in its remaining perfectly elastic, and is so con- 
COPPERSMITHS, AND ENGINEERS, 
BRISTOL 


Sole Makers of Clements’ 


ECONOMIC LUBRICATOR, 


ae FOR MARINE, LOCO’, AMD FIXED STEAM-EMGINES, 


structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description f India-rubber articles 
made to order. 
Price list or circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, Indiarubber 
Works, Cowper-street, City-road. 


W. JONES, 


DIE SINKER, 
EMBOSSER AND ENVELOPE MAKER, 
MACHINIST, 
PRESS AND BRASS LABEL MANUFACTURER, 
246, HIGH HOLBORN. 


rfo . ENGINEERS (Civil : and Mechanical), 
2 Patent: Agents, Inventors, Architects, Builders Iron 
Founders, &e. = 00 7 . 

Patterns for Castings, Models for Locomotive and other Engines, 
Ships, Carriages, Bridges, Permanent Way, and every description of 


f ; 
(As supplied to the Admiralty, and many Engineering and 
| Steamship Companies.) 


This Lubricator offers a perfect method of lubricating all the 
internal parts of the steam-engine, by the vaporisation of the 


Machinery made to order, Templates, Working and Finished Draw- TUM ii ST j 3 $ i 
ings, Tracings, &c., Models. and Plans for Trials.—New Inventions EE o> lubricant, saving, at least, half of the oil or tallow generally used, 
practically carried out fúll size or to any scale. Iron, Brass, and Mal- (T ER 


and lessening the “wear and tear” consequent upon imperfect 
_ lubrication. 


jéableLron Castings supplied, by MACMORRAN & Co., 140, Salisbury- = 

Court, Fleet-street, E.C. Agents for L’enior’s Patent Gas 

Engines. A Ee : 
N.B. Prospectuses and space papers for the City of London Working 

Classes Exhibition, and '`'all information given. 


_ WER, GIBSON, 
DRAUGHTSMA™ AND ENGRAVER ON 
WOOD, LITHCGRAPHER, &c. 
EAST TEMPLE CHAMBERS, WHITE- 
FRIARS STREET; LONDON, E.C. 

| WH. PEARCE, 
LATHE AND TOOL MAKER, 
. 77, GREAT SUFFOLK STREET, 


= 


et 


3 art 


PRICES, COMPLETE, WITH GUN-METAL FITTINGS :-——~ 


@ Pints, 62s, Gd.; 3 Pints, 67s. 6d,; 4 Pints 75s. 


BRIGHT GUN-METAL BODIES, EXTRA, 


Je 


i 


_ As they are fixed on the steam-pipe, the diameter of this should 
be given; and it should also be stated whether horizontal or 
vertical. | | 7 
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YORITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


BOROUGH, S.E. Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards: 
Lathes from 35s, upwards, of Thirty Years, offers his professional services to inventors, A circular, containing full information respecting the 


various modes of securing prote :tion for inventions at home and abroad, may be had, Gratis, by applyin ll 
HEEL, RACK, and SCREW CUTTING, | ° by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. sii aces 
3? ig - 


SPUR, BEVEL, RATCHET. WORM and INTERNAL 


WHEELS cut to any size or number of teeth ; also racks of any | My, BOURDON’S PATENT GAUGES.— GIFFARD’S INJECTORS. | 


length or pitch. Dividing plates drilled or lined. Screws-cut to any 


size or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St. Drawin gs and Prices on Applicati on to 
George’s-road, S. London.. 


STANDARD GAUGES, Surface Plates, Straight . T. HENDRY Zi & Co. if 73, (QUEEN STREET, Lonvoy, H.C, 
Edges, Scales of Length, and other Instruments of Precision, of ee ee 
reat accuracy and of all sizes, PAT E NT S. , l 


: IDE, 1 upland-street, Oxford-street, Manchester. 7 i oe i a ee i E sari 
PI E ko ni E aR AR VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 
P ORSOER SELF-ACTING LUBRICATORS | | Patent Agent, 54, Chancery-lane, W.C. 
FOR STEAM ENGINES. Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 
Testimonials and Prices Post free. 8 guineas, A “Guide to Inventors” free by post. - ; 
Apply to EDWIN H. NEWBY, 
31, CHEAPSIDE, and LEICESTER. 


The above Lubricators grease every particle of steam previous to S AMUEL B BROTHERS, 


its passing through the valves into the eylinders. 


“WANTED, Suits for all Occasions 
A QUALIFIED PATTERN MAKER, who 36s. to 114s. 
can also Draw a little. Age, 35. Wages, 36s. Permanent, 


JOSEPH BRIGGS, Ulverston. 
AE ARTIZAN.” 


ATENT OFFICE & DESIGNS REGISTRY, 
(Office of ** The Artizan ” for Scotland). 
W. R.M. THOMPSON & Co., 20, Buchanan-street, Glasgow, 
Consulting Engineers and Patent Agents, 


Boys’ Suits 
lgs. to 35s. 


50, LUDGATE HILL. 


SB Q T The new Book with 42 Engravings (86 being Portraits). illustrating the most 
_ fashionable attire, will be seht post free for six stamps, which sum is deducted from a purchase. 


in connection with 
WILLIAM SMITH, Esq., C.E.. Director of the Artizan Patent Office, 
London, Proprietor and Editor of the “ Artizan,” a Monthly Record 
_of Engineering and the Industrial Arts, TRANSACT ALL BUSINESS RE- 
LATING TO BITISH AND FOREIGN Parents FOR INVENTIONS, AND THE 
REGISTRATION OF DESIGNS, AND EXECUTE PLANS AND SPECIFICATIONS or 
ALL KINDS OF MACHINERY IN THE MOST CORRECT MANNER, AT THE LOWEST 
POSSIBLE CHARGES. Provisional Protection, £8 8s. Ordinary Charges 
ee ee eee A ; ee 
general information in reference atents given free on or “4, vo . ; . 

personal application, or by letter, when an addressed stamped en- LONDON $ Printed by Mappick and Portage, 1 Crane-court, Hlect-shreets and Published for the Proprietor at the Office of the New 
velop sensi? seal girs k ae f i agents’ Publishing Company, 147, Fleet-street, 

he izan” supplied, and all business for it in Scotland may i i gin ie A 

transacted at the above Office, 20, Buchanan-street, Glas ow. Advertisements and Communications for the Editor are requested to be sent to 162, FLEET-BTREET, 


REGISTERED FOB 


TRANSMISSION ABROAD.. 
THE 


MECHANIC: 


A Record of Mechanical Invention, Scientific and Industrial Progress, 
| Building, Engineering, Manutactures, Arts, Ke. 
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OVAL AND ECCENTRIC CHUCK COMBINED.—By Wy. Mun. 


86 


EN 


THE ENGLISH MECHANIC, 


[Novempes 17, 1865. 


| CHUCK. 
In kindly forwarding the drawing of the excellently 


contrived chuck, illustrated on the front page—which | LETTERS ap 
is probably. as good an arrangement asis now'extant—. 


its author, Mr. Wm. Muir, of the Britannia Works, 
Manchester, says :—‘‘ Pressure of business has alone 
“prevented me attending sooner to yourrequeést. This 
chuck is shown fixed on. a 6in.-centre lathe head- 
stock, part of which is shown in section, fig. 4. The 
several figures are marked with corresponding letters 
of reference. Fig. 1 is the front elevation, fig. 2 is 
the back view, fig. 3 is the plan or end view, and 
fig. 4 is the section through the centre f, g. Ais the 
front plate of chuck carrying the tangent wheel, B 
< the back plate screwed on the nose of the mandril, 
C is the oval ring fixed to the lathe headstock, e e 
the pallets fixed on the steel slides on the back of 
the front plate A. When it is required to use the 
- chuck as an eccentric one remove the oval ring, and 
if to use as an oval chuck remove the screw D by 
taking out the ‘small screws77. Those acquainted 
with the ordinary chuck will observe that any piece 
of work can be operated upon by either the oval or 
eccentric movements. We understand that this ar- 
rangement was a favourite with the late Mr. Holt- 
zapitel, and remains still in as great favour. Weare 
sure our readers are much obliged to Mr. Muir for 


his kindness, and for ourselves we shall be glad to- 


hear as ‘‘effectually”” from him again. What the 
cost of this arrangement is we do not know, but not 
less than £10 we fancy would purchase it new. 


ANSWHRS TO CORRESPONDENTS 


ENGRAVER,—The amount ¿f premium will vary from £20 to 
£160, according to the standing of the‘employer. Agood. 


workman will earn from 30s. to £3 per‘weck. 


Hero. —Received ; your ideas are ‘exceed 
there are already many in the same field. 

T. F. R.—Write to Mr. Bennet Woodcroft. office of the 
Commissioners of Patents, Southampton-buildings, Chan- 
cery-lane, 

JOHN W. HumpuReys.—Perhaps in a future number. 

Tuos. BUTTERWORTH. —The omission was unavoidable; you 

will see the list is again inserted as usual. , 

H. Boycze.—Consult a gunsmith. We cannot possibly 
judge without seeing the gun. Your publisher ought to 
procure the title-page and index for you; he can obtain 
them in any number from his wholesale agent. 

JAMES ByRNE.—Received, . 

GEO. STANILAND,—Search back, the question has been often 
answered. 

AGATE.—They are published in the Social Science Review, 
Whitefriars-street. We have received numerous applica- 
tions for the memoir, 

G. J. P.—We cannot undertake to engrave the requisite 
diagrams, 

J. PRyror.—See the article on Telescopes in last number. 

PARADOX —Will be attended to. 

LIONEL Buck.—We have no space to answer so many 
questions as you put to us. l , 
W. E. BRAMWALL.—Thanks for your kind letter ; some of 

the arguments you urge are perhaps correct ones, but you 
must bear in mind that according to our sub-title we are 
bound to give space to other subjects than practical en- 
gineering. ; 
inconyMA.—Search through the back numbers, the question 
has been repeatedly answered. ati 

- Daunr,—Your first question has been. very recently 
answered in this journal; for the work you want try Spon, 
publisher, Bucklersbury. ; 7 

Maurice CLIFFORD —The price will depend'ipon the size 
and quality, A small advertisement in#any of the 
scientific papers will bring you lots of. offers'from which 
to take your choice. Bi 

AN AMATEUR.—We cannot spare the space for the illustra- 
tions, but you will find them in some of the cheap works 
published by S. O. Beeton. . 

Henry Mortron.—All that you require would occupy many 
of our pages and need many engravings ; why uot obtain 
the woris written on the subject from Spon, Weale, and 
other booksellers, See advertisement pages. 

EDWARD LEE,—We are of opinion that most of the valuable 
suggestions in your letter will shortly be carried ‘out. 


CHARLES Morton.—Received. 

. T. S. Mernit.—Fret saw, next week. eel 

Veiocipapr.— James Hearn, of North-street, Manchester- 
square, is willing to assist any one in making a velocipede 
having just succeeded in perfecting one to his satisfac- 
tion. 

Wm Taytor.—We know of no such society, 

J. S.—Write again, . 4 

JAMES W, ImuSon.—Writeto Messrs, Holtzapffel, 127, Long 
acre, 

MaGnetTisM.—Explain yourself more clearly. 

Z. Y, X. Search back, you will find the process fully de- 
scibed in a recent number. 

Country BUILDER.—We know of no other way than con- 
sulting the advertisement pages of the tradéJjotirnals, and 
acting with caution. oer 

C. B,—Thanks ; attended to. 


* .* We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer, ‘A Subscriber” is nosiguature—we have them 


COMBINED OVAL AND ECCENTRIC 


inglygodd, “but | ` 


i 


-by the thousand ; the same with t! Well-Wisher,” &c. I 
they don’t like to seetheirown names paraded, use those 
of an ancient or any other man. ` 

Several letters remain over till next week for answer. 

r plying for'informñation to be furnished by post 
cañnot be attended'to. . | Po te 

Corrégpondents are requested to 
drawings and manuscripts, as the Editor cannot under- 
iake to return such as maybe rejected. S 


NOTICE TO ADVERTISERS. 


ADVERTISERS in this. journal are respectfully informea. 
that the Collector from the office, 162, Fleet-street, will call. 


upon them for a settlement of the amounts due for the in- 
sertion of advertisements, The Collector will in every in- 
stance hand.in a printed receipt for thessum paid to him, 
Advertisers are particularly cautioned against paying 
money without receiving the printed receipt. l 

- An Advertisement Canvasser named BUTLER has no au- 
thority from the‘Proprietor ofthe “ English Mechanic” to 
collect money from Advertisers or others, 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the 
FIRST VOLUME 


l of 
THE ENGLISH MECHANIC, 
A Record of Mechanical Invention, Scientific, and 
a Industrial Progress. 


UPWARDS OF ONE HUNDRED © 
ILLUSTRATIONS. i 
‘Handsomely bound, only 4s. 6d,; post free, 5s. 

GEORGE MADDICK, 162, FLEET-STREET, LONDON, 
l and all Booksellers. ro 

THE ENGLISH MECHANIC. 
Every Tuesday, One Penny. Monthly'Parts, 5d. 
Now Publishing, complete, the First“Volume. 
*.* Title Page and Indéx, One Penny. Cases for 
if binding, One Shilling and Sixpence. 
‘It is solicited that all back Numbers bé: ordered at 
once. _ 
All the early Numbers have been reprinted. It 


keep copies of their 


is therefore necessary that sets be made up at once, 


as there will be no further reprints owing to the 
great expense. they entail. 
162, FLEET-STREET, LONDON, and all Booksellers. 


~ 


TO ADVERTISERS AND CORRES- 
PONDENTS. 


* x In future all Advertisements and Communiéa- 


tions for the Editor to be sent te 
l 162, FLEET-STREET. 


“OUR MONTHLY PARTS. 

‘Part 7 of Tue Enerisa Mecuanto, in coloured 
‘wrapper, is how ready. | 

Price 5d. only! Post free, 7d. 


All back Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller, 


T° ADVERTISERS. 


As the Enarish Mecuanic addresses itself to the largest 
and most intelligent portion of the community, and is 
the only Paper of the kind established, it offers unusual 
advantages as an advertising medium, 


SCALE FOR ADVERTISEMENTS: 


£ s. d. 
Five Lines ... ae ves wat œ. 03 0 
Every additional Line (Nine Words)... 0 0 6 
Whole Page s.e se i eee œ 8 8 0 
Half Page eee ove se” Bhd tve 4 4 0 
One column „as ue sas aes wo 3 0 0 


Post-Office Orders to be made’payable to Grorar Map 
pick, Fleet Street Branch. 
All Advertisements should be sent to us: not later 
than Friday. 


The Enghsh H 


eehanie, 


FRIDAY, NOVEMBER ï7ra, 1865. 


WAGES AND PRICES IN NORTH 
AMERICA. 
T is a difficult matter to get-at-the true state of 
the case, as regards the working man in the 
States—the details vouchsafed being extremely few, 
and the dates of their delivery far between; but we 
have been favoured with a list from Cincinnati, 
“which seems to be a carefully prepared comparison 
of wages and prices in that city in 1860, and at the 
present time. From personal acquaintance we can 
speak to the truth of much of it. * Now, as Cincin- 


1 AF 


| from 48. or 5s. to 12s. 


-have advanced 100 per cent. 


nati is a large city, making excellent progress, it 
probably admits of being looked upon as giving the 
average of the country. As a rule, the advance of 
wages in private employ has been 100 per cent., but 
much less in public and company service. Machinists, 
-who earned from £1 16s. to £2 8s. in 1860, now earn 
from £8 4s. to £4. The rate for locksmiths has 
advanced from £1° 16s; in 1860, to £3, and £3 12s. ; 
whilst painters who got £1 16s. in 1860, now get on 
an average £4 4s. Tailors used to make coats at 
‘£1 6s. to £1 8s., now they gêt £2 16s, They made 


vests and trowsers at 7s., and now get 13s. 6d. 


Cigar makers, in 1860, got from 18s. to £1 48. per 
1,000; now they have £2 16s. Bricklayers, who 
got 8s. to 10s. per day, previous to hostilities, now 
get 18s. tö £1. Carpenters, who. got 7s. to 83., now 
get 12s. to 16s. The wages of plasterers have ad- 
vanced from 5s. or 6s. to 128; and of lod-carriers, 
Gunsmiths now earn £3 12s. 
to'£4 per week, though in 1860 the best of them 
only received £1 16s. to £2 8s. Bcokbinders have 
also risen in value; women who got 14s. to 16s. 
per week in 1860, now get £1 8s. to £1 12s. Men’s 
wages, which were from £1 16s. to £2 8s., have 
risen as high as £3 to £4. The wages of boot- 
makers have risen fully 75to 100 percent. The wages 
of blacksmiths, - boiler-makers, and street-pavers, 
Clerks and teachers 
have only advanced from 25 to 50 per cent. 

Turning to prices—rents in Cincinnati have 
doubled. Groéeries, provisions, and liquors, have ` 
advanced more than other articles of necessity—in 
some items to thrice the price they were.in 1860! 
If these prices are inflated their fall must bring 
down wages: so that things may be said to be on 
the average, much as they were. 


. "SHE BISCUIT MANUFACTURE. 
"7O the general reader it may have appeared that 

_hand-labour only is utilised in the manufacture of 
the Biscuits, of every-day life. But when it is 
considered how many thousand tons of these products 
are every year consumed, and at how low a rate of 
remuneration, it is evident that machinery alone can 
accomplish the task. It would be invidious on our 
part to mention any particular firm as especially en- 
gaged in this department of industrial commerce ; 
but it may be taken for granted that mechanical con- 
trivances are here-litgely introduced, on every hand. 

J] the appurtenances. of extensive trade, in such es- 
tablistments, are visible externally and internally, 
and the realities do not fall short of a worthy and 
honourable comparison. ‘There are cranes and wind- 
lass, labour-saving contrivances in abundance, hoists, 
lofts, bake-houses, &c. The flour is deposited by 
steam, sifted by steam, and the sugar is mixed and 
pulverised by the same indefatigable agent. 

- The mixers arein a high loft, and are of cylindrical 
shape, standing ‘on strong ahd unshaking supports 
of solid iron. ` Ia the centre of the cylinder, 
running throwgh from.side to side, is a rod of iron, 
armed withhugeknives, and as the revolutions occur, 
these knives chop and cut, and incorporate the dough 
thoroughly. They appear something dreadful in 
their revolutionary garb of sharp antagonism. From 
the floor above, to the centres of these mixers, the 
dough'with water is conveyed; and so the mixing 
is made complete, effectual, and interminable. When 
in proper condition, this dough is conveyed similarly 
to the floor below, where are the bakehouses. The 
mixing pans are of metal, revolving on pivots, and a 
‘moveable roller’ connected therewith completes the 
triturating and incorporating processes. 

The Outting and Stamping Apparatus,—This ma- 
chine receives the dough, in the form of a finely-laid 
sheet, on to a metal table, which table is made to 
move slowly underneath a roller, that levels the 
dough-sheet to the requisite thickness. The sheets 
of dough are then passed over a cylinder and stamped, 
the sliding plane or frame taking them into and 
through the oven at a sufficiently slow rate to allow 
of propér baking on their passage. Here the part of 
the frame on which the last row of buscuits lay 
is hinged, and thus. they are allowed to tip up and 
‘drop off into shallow drawers with grated bottoms, 


“for the: purposes of cooling. The stamping of the 


huge dough sheets must be done very evenly, or on 
ore side of the sheet there will be cut out imperfectly 
sized biscuits, and on the other side along fringe of 
dough willremain to be anew workedup. The tem- 
perature of the oven must also be looked to, or 
economy of speed will be sacrificed—for. the moving 
plane on' which the stamped sheets are placed being 
always ou the journey through the oven from front to 
back, too little heat there will necessitate a slower 
jouiiney, and too much the baking and burning of 
the product. - | 
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The cracknel-making apparatus is a round boiler, 
full of hot water, into which the stamped dough 
cakes are thrown, whence they are removed to the 
baking pans, thence to the ovens, coming out subse- 
quently in their characteristic form. Heda 

We are favourable to the introduction of machinery 
in these hand-making processes, on account of the 
cleanliness thereby secured, and the accuracy there- 
in demanded. ‘The human hands, in the biscuit 
manufacture, have very little to do except to attend 
to the machinery. | 2 C 
spread out, stamped, passed through in the oven, in 
shape, nicely browned and baked, delivered at the 
back of the apparatus in fit eatable condition, with 
a speed and accuracy most surprising. The quality 
is also as superior as the appearance. 


THE SILVERED GLASS PROCESS, 


| yE are not about to divulge trade secrets, but 
merely to narrate what may be interesting tO 
the uninitiated, and to the general reader. 

The apparatus necessary in the silvering-glass 
process are, first, a beautifully level slab of iron, or 
steel, placed over a huge oven, heated by gas or in 
other suitable way, and supplied with all the means 
for gradual cooling. Now, suppose, we need to 
silver over a flat surface of plate glass; we shall 
cleanse it well with filtered water and a chemical 
solution, and then place it on the heated iron slab, 
before referred to. 

A solution of nitrate of silver (in colour as pure 
water), in combination wlth a reducing agent, of 
which the character and composition are secrets, is 
now poured carefully and evenly over the surface of 
each sheet of glass—as a photographist disposes of 
his developing and sensitizing solutions, while the 
attendants watch the effect of the heated slabs. 
Soon the nitrate of silver, acted on by the reducing 
chemicals through the medium of heat, begins to 
deposit itself slowly and evenly on the surfacej of 
the glass sheets; and when these are covered with a 
coppery hue (this being the then appearance as they 
lie on the iron slab), they are poised up on one end, 
rubbed down gently with a kind of rag brush, note 
being taken of all defects in the deposition of the 
silver—for there are sure to be some after the laying 
on of only one solution—and then lifted off the slab 
to be dried. These handliugs require much care; 
for the sheets, although of great thickness, frequently 
fly in all directions from no apparent cause, and con- 
siderable loss of profit is the result. When dried, the 
plates are treated to a repetition of the silvering and 
‘other processes, and are then worthy the critical ex- 

‘amination of the most fastidious. The undimmed 
splendour of the glass is perfect; its silvery hue not 
to be approached by any other reflecting medium. 

But glass is a little more difficult and expensive in 
its mode of operation, as moulds have to be made to 
suit the needed curve. The glass-sheet must be 
well and evenly supported in every part, or it is 
liable to fly in a moment, and great expense is often 
caused by such contingencies. So, in the curved 
products, the solution is more difficult in the laying 
on, and the expense is greater, but the effect is ex- 
quisite. The silvered-glass is backed up by a kind 
of red paint, that will not wash off or wear away, 
and its production is a great secret in the trade. To 
resist damp and wet in the ‘‘ backing-up ” is a sine 
gua non in this manufacture. 

This glass-silvering, as is apparent, may be largely 
and most advantageously used for decorative pur- 
poses. In these days of competitive industry, it is 
no slight advantage to have a mode of adornment 
elegant and not too expensive; and our ‘‘ building ” 
friends may perhaps devise way for the use of silvered 
glass at present unknown to fame. Already it darts 
light upon our darkness, multiplies our illuminative 
power, seemingly extends the confined area of modern 
shop-erections ; and may perhaps in the future be as 
largely used for exterior elaboration. It is a process 
that may not even yet be perfect. 


REVIEW. 

The Slide Valve Practically Considered. 
Buren, Engineer. London: Spon, 
bury. l 
This is a book which, from the examination we 

have bestowed on it, we consider it would be well 

were it in the possession of those who have to 
design and fit engines; for of all the details of an 
engine that of the slide valve is the most important. 

Its defective action impedes the progress of the 

whole; hence the necessity to producers, of having 

a handy reliable work at hand such as this is.) The 

book, says Mr. Burgh, is intended to enable the 

student and interested observer, to clearly under- 
stand the use and action of the detail in question. 


By N. P. 
Bucklers- 


The dough is made, mixed, 
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The rules relating to the equilibrium slide valves, 
have, he states, been carefully digested, and judging 
from what we have seen, the statement is perfectly 
correct. The following recommendations we will- 
ingly endorse :—‘‘ The delineation of the eccentric 
circle should be well studied, it being remembered 
that from it the slide is proportioned. The angles 
assumed by the cranks at given grades of expansion 
are too often disregarded by the pupil and young 
engineer. It is not usually appreciated that the 
arc passed through, determines the lap of the valve. 
In no case whatever should a valve be designed 
without first considering the direction of the crank 
pin, and the amount of expansion required. The 
proportion of lap to width of opening or port can 
only be obtained by the means alluded to. Thelead 
of the slide valve has been duly considered. The 
author would impress that the true versed sine and 
radius of the are of supply steam can only be st- 
tained, by noticing the lead.” The time for supply, 
expansion, exhaustion, and compression has been 
fully explained, so thatits value and defects will be 
apparent. The delineation of the crank axle has 
met with due attention, and will be found of utility 
in proving the actual consumption of the steam at 
each stroke of the piston. Furthermore, it may be 
stated that Mr. Burgh has carefully avoided theoriz- 
ing on his subject; all his remarks have been de- 
duced from practical demonstraticns—assumptions 
have not been admitted—therefore the data will be 
found exact. There is a handy excellent index ap- 
pended, which will be found of great assistance by 
the reader and student. The illustrations are boldly 


executed, and quite sufficient for their purpose. 


By the way, there is a chapter—not by any 
means the least in importance—of ‘‘ General Ob- 
servations,” which will be found very suggestive 
and handy by many. We regret much that we have 
not room to spare for a more extended review, 
illustrated from the examples given by Mr. Burgh. 


SWEDENBORG.—No. IV. 
(Concluded from page 79.) 
CONCERNING the translatory motion of the stars 
along the Milky Way, no conjecture had been formed 
anterior to the publication of Swedenborg’s theory. 


In his statement, our author says :—‘‘ The common 
axis of the sphere or sidereal heaven seems to be 
the galaxy where we perceive the largest con- 
geries of stars. ... The solar or stellar systems 
afterwards proceed from the axis, and inflect them- 
selves in different directions; but that, never- 
theless, all have reference to that axis. .... the 
largest congeries is the Milky Way ... . here lies 
the chain and magnetic course of the whole of our 
sidereal heaven.” This part of my subject may fitly 
be closed with the following extracts from the 
“ Principia,” which have been amply ‘‘facted”’ by 
the joint labours of the two Herschels and Lord 
Rosse :—‘‘ That one vortex, with its votive centre, 
constitute . . . one mundane system; that several 
vortices, with their centres, form together a certain 
sphere; that a sphere, consisting of many vortices 
of the same kind, has its own proper figure. . . . That 


. the whole visible sidereal heaven is one large sphere, 


and that its suns or stars, together with their vor- 
tices, are parts of a sphere connected one with the 
other, in the manner we have mentioned. ... That 
there may be innumerable spheres or sidereal heavens 
in the finite universe ; that the whole visible sidereal 
heaven is, perhaps, but a point in respect to the 
universe. The sidereal heaven, stupendous as it is, 
forms, perhaps, but a single sphere, of which one 
solar vortex constitutes only a part. Perhaps there 
may be innumerable other spheres, and innumerable 
other heavens similar to those we behold: so many, 
indeed, and so mighty, that onr own may be re- 
spectively only a point.” To me, there is something 
very grand in these few last lines. ` 

Some eleven or twelve years since, the work by 
Reichenbach, entitled ‘‘ Physico-Physiological Re- 
searcheson the Dynamics of Magnetism, Electricity, 
&c.,” created quite a sensation. In that work we 
are presented with many engravings, showing the 
actual flame which goes forth from the ends of mag- 
nets, and from all sides of them, also from the human 
hand, body, &c. Reichenbach discovered these 
flames by partially clairvoyant subjects, when shut 
up ina dark room. The flames proceeding from the 
poles of a large horse-shoe magnet, capable of sup- 
porting 90lbs., were described as about eight inches 
in length, mingling with irridescent colours, flick- 
ering and waving, yielding when blown upon, &c. 
Various experiments with other bodies are also here 
detailed, and the force which enveloped these flames 
is called the ‘‘ odyllic” force. To say the least, it is 
interesting to observe in Swedenborg’s ‘‘ Principia” 


precisely similar drawings, illustrating the same 
sphere around magnets and around iron. Reichen- 
bach demonstrated the existence.of these spheres as 
magnetic flame and light, by means of his patients or 
subjects. Swedenborg has similar drawings, illus- 
trating precisely the same thing, all but the flame; 
and as the spheres include the flame, though not 
seen, the coincidence is interesting. Space there is 
not for any of the drawings, but a few of our author’s 
remarks may be quoted. ‘‘ By reason,” he says, 
‘Sof the connection between the vorticles which 
extend from one pole to another, and of the forma- 
tion of the sphere, there exist poles, one on each 
side of the magnet: there exist, in like manner, 
polar axes extending in the sphere to a distance from 
the magnet; and these axes do not receive their de- 
termination from the magnet, but from the sphere 
and its figure. That not the magnet, but the sphere, ` 
forms the polar axis on each side, is evident from 


this circumstance—thatthe polar plane passesthrough 


the magnet from one side to the other, as in [figure] 
where the whole [of one] side is polar, as is also the 
opposite side, and the elements of the effluvia travel 
within the mass rectilinearly . . . . according to the 
interior texture. Hence the polar axis cannot have 
any fixed place in the magnet, but the place and 
situation of the poles are owing entirely to the 
sphere, which is compelled to encircle the magnet 
according to the figure of the latter. .... By the 
application of two or more magnetic spheres, the 
figure of each is immediately changed: from two or 
more arises one that is larger; and the whole of the 
distanee between the spheres becomes an axis.” (A 
comparison here with Reichenbach is curiously in- 
teresting.) ‘*The sphere of the effluvia around 
now extends itself to a considerable distance, so that 
the vorticles or gyrations of effluvia emit themselves 
like radii on every side, and dispose the magnetic 
element itself into the same situation, whence the 
magnetic element regards the iron as its pole or 
centre from which the vorticles issue in a Jong series. 
Not only does a tide of effluvia perpetually emanate 
from the iron, but it also constipates and surrounds 
its surface—a circumstance so evident, and from seo 
many phenomena arising from the conjunction of the 
magnet with magnetic needles, as to be placed 
beyond a doubt.” l 

In 1734, in his forty-sixth year, our author pub- 
lished his ‘“ Philosophy of the Infinite, or Outlines 
of a Philosophical Argument on the Infinite, and 
the Final Cause of Creation; and on the Inter- 
course between the Soul and the Body.” This and 
the ‘‘ Principia” gave Swedenborg an European re- 
putation, and his correspondence was eagerly sought 
after by such learned men as Wolff, Flamstead, 
Delahire, Varignon, Lavater, &c., and in December 
of 1834, the Imperial Academy of Sciences at Peters- 
burg appointed him a corresponding member. At 
this time he was a diligent student of Wollff’s 
philosophy; and whoever compares the writings of 
the two, will find an immeasurable superiority in 
those of our author. 

From 1734 to 17386 he remained at home, and 
during this interval he conceived the project of his 
great physiological works. In the latter year he 
obtained leave to travel, to gather matter for their 
completion, and went through Denmark, Hanover, 
Holland, visiting Antwerp, Brussels, Rotterdam, 
&c., and in 1738 arrived in Paris. As a character- 
istic of our author, the following is valuable, taken 
from his note-book, wherein it was entered during 
his sojourn in Paris:—‘‘ My walk [in the gardens 
of the Tuileries] was exceedingly pleasant to-day ; 
I was meditating on the forms of the particles in the 
atmosphere.” Leaving Paris in 1739, he crossed the 
Alps into Italy— passing through Turin, Venice, 
Verona, Mantua, Milan, Genoa, Florence, Pisa, and 
exitering Rome in the fall of the year. It is stated 
that, while at Rome, he puklished two dissertations 
on the nervous fibre and the nervous fluid, one on 
intermittent fever, and several others; and there is 
no doubt but that previous to these he had finished 
his ‘* Economy of the Animal Kingdom,” published 
at Amsterdam in 1740-41. This work is in three 
parts—the first on the blood, blood-vessels, and heart, 
with an introduction to rational psychology ; the 
second on the animation of the brain synchronous 
with the respiration of the lungs, on the cortical 
substance of the brain and the human soul; the 
third treats principally of the human fibres, and 
expounds the various manner in which the beams 
and timbers of the body are laid, especially the con- 
struction of the frame—somewhat as the ‘* Prin- 
cipia” unfolds the elementary construction of the 
universe. It also considers the different kinds of 
fibres, the form of their fluxion, and the doctrine of 
forms generally; and lastly, in a masterly manner, 
the diseases of the fibres. In the weightiness of its 
truths, in sustained order of exposition, in felicity 
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of phrase, and in finish and completeness, it is not 
‘surpassed by any scientific work that the author 
‘published. It is utterly impossible to devote space 
to an analysis of this great book, but room can be 


` made for an extract from a critique in ‘‘ The Forceps,” 
a London periodical, well known some twenty years 
ago :-~** This is the most remarkable theory of the 
‘human body that has ever fallen into our hands, and 
by Emmanuel Swedenborg, too!—a man whom we 
had always been taught to regard as either a fool, a 
madman, or an impostor, or, perhaps, an undefinable 
-compound of all the three. Wonders, it seems, 
never will cease, and, therefore, it were better hence- 
‘forth to look out for them, and accept them whenever 
‘they present themselves, and makethem into ordinary 
things in that way. For thereby we may be saved 
from making wonderful asses of ourselves and_our 
craft, for enlightened posterity to laugh at. What 
` has the world been doing for the past century, to let 
this great system slumber on the shelf? ... It is 
clear that it yet knows nothing of its greatest men. 
2+. Swedenborg’s doctrine is altogether the widest 
thing of the kind which medical literature affords, 
and cast into an artistic shape of consummate beauty. 
“The book is a perfect mine of principles, far exceeding 
in intellectual wealth, and surpassing in elevation, 
' the finest efforts of Lord Bacon’s genius,” The 
praise is every whit deserved. l 
Then we have treatises following, on the brain, 
. en generation, on the ear and heating, on the human 
mind, and on common salt. I would add, just asa 
‘fill in, that in 1852, the Royal Academy at Stock- 
‘holm had its annual medal struck in memory of 
Swedenborg, the evlogium on whom was delivered 
“by the President, General Akréll. l 
‘Here, it appears, must close my review of Swe- 
-denborg as a man of Science ; into the realm of 
theology I may not enter, though I doubt-‘not many 
-of my readers will feel disposed to learn what so 
great a man has to say on what is rightly considered 
in our day a most important matter. Should any 
feel'so disposed, I, standing at the portal now, may 
assure them that what lies behind the veil is greater 
than that laid open in these pages. Respecting 
his work as a man of science, it is proper to add 
that ‘he was not so much a collector as he was a 
systematizer of facts, and a discoverer of their hidden 
causes. ‘‘ Many,” says he, ‘‘ stubbornly refuse to 
stir a single step beyond visible phenomena for the 
sake of the truth; and others prefer to drown their 
ideas in the ocult at the very outset. To these two 
classes our demonstration may not be acceptable. 
For, in regard to the former, it asserts that the truth 
is to be sought for beyond the range of the eye; and 
in regard to the latter, that in all the nature of 
things there is nothing but is either already the 
subject of demonstration, or capable of becoming so.” 
From the time at which we have left him, until 
his death in Great Bath-street, Coldbath-square, 
London, on the 29th March, 1772, he was almost 
solely engaged in his theological works, by which, 
cat the present day, he is best known. He occa- 
sionally travelled about ere his body found final 
rest in the Swedish churchyard, Ratcliff-highway. 
In person Swedenborg was about 5 feet 9 inches 
high, rather thin, and of a brown complexion. His 
countenance always bore a cheerful smile, which 
added a charm to its expressiveness, and his general 
appearance was dignified and venerable. I will 


conclude by quoting the words of the Rev. O. 


Prescott Hiller: —‘‘As he becomes more known, 


surprise and admiration take the place of neglect. 


and contempt; the earnest searchers for truth wonder 
that they had not been directed to this light before, 
and the intellectual and the learned are astonished 
that they had passed by a thinker and writer who 
far excells them in intellect ‘and learning.” 

l may add that my authorities are a ‘‘life” by 
Rich, unfortunately out of print now, one published 
by O. Clapp, of Boston, U.S., in 1854; Whyte’s 
“life” (Pitman, Paternester-row), but principally 
the works ‘themselves, to be had from Mr. Alvey, 
Bloomsbury-street, for whose kindness, and for the 
portrait which accompanied No. 1, I have to return 
my thanks, The works themselves, all things con- 
sidered, are published at a very low price. Brief 
and disconnected as this conipilation has, almost of 
necessity, been, I trust it may have done something 
towards creating an interest in the writings of Em- 
tmaanuel Swedenborg. | E 


TuE produce of the New Almaden mines for the 


last ten years has averaged about 2,500 flasks of 


76ilb. each of mercury per month. 

Tae total value of the minerals- obtained during 
1864 was £31,603,047, the value of the metals pro- 
duced being £16,281,869. 


telegraph manipulators. 


nectthem by twopieces 


in the diagram. Then ~ 
rub them round witha , 
-horse-shoe magnet 3 : 
or 4 
taking care to end in , 
the same place as com- ` 
menced at, they will N 
then become magnets, f 

The poles will be opposite one another, as shown, Hf the 
pieces of steel to be magnetised are horse-shoe shaped, they 
are to be placed opposite one another in this manner, and 


tended to save, 


_ LETTERS: TO THE EDITCR 


[We do not hold ourselves responsible for the opinions of 


our correspondents. | 


MUCH WORK AND LITTLE PAY. 
Sir,—In a commercial point of view the electric tele- 
graph isundoubtedly the greatest blessing of the age. 
I have noticed when the wires of all the companies, owing 
to some severe gale, have Leen entirely useless between 
Liverpool and London, that the confusion and excitement 


‘among the commercial population is not easily describable, 


and indéed it would for a short time entirely cause the 
suspension of allimportant business, and great inconve- 
nience to those, whose sales, &c., depend on an early reply 
by wire? 

I will with your permission say a few words on those 
individuals to whom are intrusted the secrets of the cabi- 
net, the interest of our banking concerns, and the com- 
mercial transactions of the country generally. They are 
expected to be well educated and to maintain a respectable. 
exterior, and for these requirements they receive the 


magnificent amount of from 16s. to 25s. per week. : Now, 


if your readers would fancy for a moment the style of living 
of a clerk having a wife, and maybe two or three little ones 
depending upon him for support would be at the above 
rate of payment. 

The companies pay such excellent dividends that I really 


think they should at least remember the source of their 


wealth, andthe high prices of provisions at the present time 
fully justifies the clerks in making a complaint. If you 


would kindly give this room in your paper it might, at 


least, tend to bring about the above desired result, and I 
am sure you will have the grateful thanks of about 15,000 
- AN OLD CLERK. 


HINT TO MECHANICS. 


. Sir—In your invaluable work appears many articles 


which must be very useful and of great benefit to the work- 


ing mechanic, and from which I for one have;derived a great 


déalofinformation. - 
There is a trifling thing I wish to bring under the notice 
of joiners, pattern makers, and all who use a whetstone 


with oil, that paraffin oil is the best for that purpose ; it 
only requires a trial, but the stone must be free from all 
greasy Oil before it is applied. j 


MACHANISTA, 


RAYS OF THE SUN, MAGNET, &c. 
Sir,—In answer to F. Mason, the actinic rays of the sun 
have the effect of withdrawing the oxygen from all bodies 


through which they pass ; consequently, the fire dies only 
from want of the vital element, oxygen, whichis withdrawn 
by the actinic rays. 


If, however, a piece of yellow glass is 
interposed between the fire and the sun, it will abserb the 


actinic rays, and the fire will again be surrounded by. 
oxygen, and therefore burn well. 


In answer to J. B., place two pieces of steel, and con- 


of soft iron, as shown 


times, always 


Q | 


e. ewe: Somes senene P 


m renere a 


then proceed, as for straight pieces. 
Another way :—A piece of glass tube is to be introduced 
‘within a helix of covered 
copper wire. the two ends 
of the wire are to be con- 
nected with the two poles of 
a battery. The piece of 
steel to ‘be magnetised is 
then placed within the 
tube, and lt instantly þe- 
comes a magnet, 
“PABROW HAWK. 
P.S.—The condenser described by T. Stothard is only 


available for galvanic battery or coil apparatus, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Sir.—Can any of your scientific readers inform me 
whether there has ever been invented a lathe that would 
turn’either gun stocks or Shoe lasts, or anything of a 
similar shape—that is, anything not perfectly round? An 
answer in your valuable paper will be esteemed a favour 
by i NEMO, 


Sir,—Can any of your numerous readers inform me how 
to obtainivory black in quantities without paying the high 
price charged by the shops. W., SHORE. 


l BRONZING. . 

Sir, —If any of your readers can assist me by publishing 
through your columns a recipe for copper bronzing, the 
same as the different kinds of figures are done, you will 
greatly oblige a constant reader of THE ENGLISH ey IC. 


LUBRICATING MEDIUM. 


 Siċr—Can any reader tell me the best: lubricant for the. 


leading screw and tin nut of a screw-cutting foot-lathe, the 
serew-cutting mechanism of which is not often put in use? 
I have been told to apply black-lead, but am afraid ot its 
thickening the oil with Which T presume it Shouid be mixéd, 
and that itimight sidur di waste the surfaces it was in- 
IGNORANS, 


INDIAN INK. . 

Sir,—If any of your readers could inform me of the best 
method of preparing liquid Indian ink, and what to put in 
it to prevent its forming a deposit on the bottom ofthe 
bottle, it would greatly oblige — A DRAUGHTSMAN, | 


MONOSTEREOSCOPE. a 
Sir,—Will any of your subscribers oblige me with prac- 
tical infermation, or suggest where obtainable, viz.:—how 
to construct an efficient ‘“ Monostereoscope.’’ 
aM F. J. BELL. 


_ SILVERING GLASS. tated. 

Sir,.—Wouid you be so kind as, in your answers. to corre- 
spondents to inform me how, in silvering glass, I can over- 
come the difficulty of having the tin-foil eaten into holes 
by the quicksilver pefore I can get the glass upon it; the 
quicksilver does not flow, and I have tried to spread it 
over the foil with my finger, but before I can get a sufficient 
part of the surface covered the foil splits and dissolves in 
Several places. ` Don. QUIXOTE. 


ENGINEER’S SCREWS. i 

Sir, —I should feel obliged if some of your subscribers 
would favour me with- the number of threads to the inch. 
(Whitworth’s), for engineers’ screws, say from gin. up to 
1 inch. ARROW, 


CHEMICAL. a 
Sir, —I am a photographer, and of course have quantities 
of residues in the shape of hypo-sulphates of silver, and 
nitro-chlorides of gold, Can any of your readers assist mein 
applying them to silver plating and gilding. HEPPO, 


Sir,—Can any of your readers inform me the publisher 
and price of one or more works on Natural Magic? F 
HEO, 


STEEL POLISH, : 
Sir,—Can any of your readers tell me the best way to tin 
glass brooches, and also how to polish and revive steel ear- 
rings and brooches that are rusty. O - 
Geo, SMITH SPOOL. 


STICKING LEATHER ON TIN. 

Sir,—Many thanks to Thomas Jackson for his answer on 
gas purifiers ; could he tell what composition is used for 
sticking the leathers on the tin in dry meters, or where I 
could obtain it? . VESTA, 

BORING CANNON, 

Sir, —Could any of yourreaders inform me the best mode 
of boring cannon, how they are adjusted upon the lathe, and 
what tools are used for them ? YOUNG TURNER, 


, CEMENT. | . 
Sir,—Could you or any of your numerous readers inform 
me what cement to use to fix the spindle in a plate electrical 
machine ? CHEMICUS, 


CONTACT BREAKER, 

Sir,—I would feel greatly obliged to Electra, or any other 
person skilled in the manufacture of coils, if they would 
answer me the following question: Will silver do instead 
of platina for pointing the screw and plating the spring of 
contact breakers ? ANSELM SPLAINE, 


Sir,—If anyone will tell me how to dissolve the hard sur- 
face of cast-iron so that‘a file will readily cut it, they will 
much oblige | T. H. B. 


, MAGNETO-ELECTRIC MACHINES. ! 
Sir,-Wiil any of your readers kindly tell me the differ- 
ence between a permanent and an electromagnet, such as are 
used in making magneto-electric machines ; also, how they 
are made, and the sort of iron that is ec E ag u 
i . 0. Wiae, 


Sir,—Can any of your readers inform me what kind of 
tool is used to make that checked work we see on gun 
stocks? M. B. 


FLY WHEELS. 
Sir,—Could any of your readers inform me of any rule by 
which:I can calculate the weight and diameter of fy- 
wheels for engines of various sizes ? J.D. E 


ELECTROTYPE MOULD. 
Sir,—Can any subscriber inform me how to make a flexi- 
ble mould for electrotyping undercut work ? 


P 


SCIENTIFIC. 


. PRESSURE IN BOILERS, 

Sir,—In answer to T.G., Maugh, requesting to know how 
to find the pressure of steam a boiler can bear by means of 
the safety valve—if he means the pressure allowed by the 
safety valve, the following will be found correct :— 


æ x 


&XxXe R 
== total weight:on d 


which, being known, the pressure on the square inch can 
be found by dividing the total pressure by the area of the 
valve in square inches.— a@ = the'length between weight 
and valve spindle ; b = do. valve spindle and standard ; c = 
the weight in pounds. G. 5 


_ Sir,—Optical glasses in the raw state can be had of 

Méssrs. Chance Brothers and Co., Birmingham. By 

‘sending a stamped envelope to them they will send a tariff, 
DAVID KNIGHT. 


Novemper 17, 1865.1 


FRICTION: GEARING. 
` Sir, —In answer to C. E. A., Sheffield, No -30, Isend an 


ANIC, 
produce the. various . coloured. appearance termed iride- 
scence. Impressions. of pearls..taken.in gutta-percha or 


inclosed sketch of friction gearing, which T think will do | other material is said to exhibit a similar appearance. 


fer the purpose he requires. - 
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C represents the shaft of the machine to he put in 
motion, the drum B being fixed upon it,.and the drum A, 
A, running loose; G is asliding bar, with forks for guiding 
the belts F, F, which are driven by the drum D giving 
contrary motions to A, A, by one of the belts F being 
crossed by moving the bearer F to the point S, the belt E 
is brought to the position, S driving the shaft C in the direc- 
tion of the arrow A, at the same time the belt E’’ is moved 
to H”, and itis en that account that the drums A”, A”, 
are made twice the width of B. By putting the lever back 
to H”, the motion of C is reversed, and by returning to 
M” is stepped.. ~. T, PARKER, 


TO CUT CIRCULAR PIECES OF GLASS. 

Sir, —If Mr. C. Smart has a turn table on which he 
mounts his objects, and a writing diamond in ‘his posses 
sion, he has, I think, all that is required to cut the circular 
pieces of glass, It is only necessary to fix the square 
pieces of glass on the centre of the table, and hold the 
diamond with the right band while he turns the table with 
the left. l 

The following diagram will illustrate all that is re- 
quired :— l 


A, is the stand for table; T, table; P, pole fixed into 
stand of table; ©, arm to hold the diamond ; K, K, K, 
keys to tighten the aim C, and the diamond. D ; G, the 
square piece of glass fixed to table by the two pieces. of 
brass, B, B, which each have two holes, so as to tighten 
the piece of glass G. The pieces of brass are fixed by two 
screws, as can beseen. These two pieces of brass wil] do to 
hold the slide on the table when required for. mounting 
objects. DAVID KnIGHT, 


_ Sir,—The whetstone spoken of by R. F. W.is. not tobe 


mended by the aid of cement. Let him put it in an oven. 


for about an hour, and pour some green sealing-wax upon 
it while hot. It will soon þeas firm as eyer. 
C. BATHURST, 


HARDENING COFFEE MILLS. 
Sir,—If Give and Take, in October 13th, p. 27, will try 
prussiac of potash, I’ve no doubt he. wil succeed in har- 
dening his coffee mill by making it cherry.red hot. 
_ VESTA. 


HYDRATE OF ALUMINA. , 

Sir, —J. R, may precipitate hydrate of. alumina from a 

saturated solution of any kind of alum in water by adding 

a solution of carbonate of ammonia, or carbonate of soda 
(common: washing soda will do). 


IRIDESCENCE, 


Sir, —Flanders Owen.—Indescence is produced by. engrav- . 


ing microscopic lines, about 2000 to the inch, on the surface 
of metals, &c. Messrs. Barton and Co., of Birmingham, I 
believe have ornamented buttons and other articles in this 
way by a machine constructed for the purpose, When 
pearls are viewed through a microscope they exhibit 
similar lines, which reflect the light at such angles as to 


= COLOURING GAS. 
Sir,—John Turner, I think, will find it: impossible to pro- 


duce gases of different colours for nearly all permanent gases 


are colourless; chlorine, however, is an exception. being a 
yellowish green colour: 
John. Clyd, No. 28 will probably find what he requires 
in O’Nlell's: “ Dictionary. of Calico Printing and: Dyeing, 
price 9s. 5 J.H. M. 


Sir, —I sénd tracing of two diagrams showing. position of 
piston at different. parts.of stroke,. 
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In setting the slide valves of osciJlating engines, should. 


the steam cut off at.3 stroke be taken front 3 stroke of 


piston, or 3 revolution of crank, In reference to diagrams,. 


Fig. Ashews the different points of piston divided equally, 

Fig. B shows position of points in path of crank divided 

equally. Will any of your readers explain which is right ? 
D. T. K. 


JOINING TORTOISESHELL. - 
Sir,—In answer to W. H. C., No. 30, Vol. II., he will 
find that heating the edges of tortoiseshell before the fire, 


| and pressing them together till set, will join them strong 
J. 


enough for all practical purposes, D. E. 


: PISTON ROD. 
Sir,—Delta does not say in No. 28, Vol. IL., whether his 
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moisture, does notjshrink, which, resisting the sinking of 
the other, causes “it to crack. There may be. some 
better method. This is the experience of thirty to forty 
years. EO _ l | J: B, 
4#iP.S.—Logwood, as a dye for mahogany, I think will not 
be very good: The least contact with iron will-soon turn 
black. . l . 
ADAMANTINES. ` > 

Sir,—You can purchase the emery stick or properly called 
adamantines. in shape of pillar files, or round, for cham- 
fering or reducing enamel. glass or soft gebbles, at Mrs. 
Hitchins, watch tool dealer, Spon-street, Coventry. 

SPIRAL SPRING. 


ASS \ YING. 
Sir,—H. F. will find Mitchell's “ Manual of Practica 
Assaying,” about 12s, 6d, answer his purposes. 

E HARDENING PLASTER. 
GusTAvuS.—Dissolve a small quantity of alum in water 
before mixing ; the. plaster will set quicker and harder. 

MAGNETISM, 
J. B —From the Electro-Magnet. 

. ELECTROTYPE. 

F. B —Saturate with stearine. When quite dry, 
with blacklead (plumbago). SCIENTI' 

SLIDE RULE. 
Sir,—In answer to, Young Mechanic, in No. 30, there are 
instructions published for the common slide rule, price 6d. 
They. may be obtained, I believe. of almost any bookseller , . 
or he: will find a full description of it with its uses. 
‘ Nesbits Mensuration.” CINA. 
[Next week thefirst of a series of articles on the engineer's - 
slide rule will appear in Tue ENGLISH MECHANIC, written 
by Mr. W. Tonkes. ] l ; 

ELECTRICAL MACHINE. 

Sir, —I beg to thank Mr. W. Hart for the promptitude - 
and courtesy, with which he answered private enquiries’ 
respecting. Winter's electrical machine. ` W. STRODE, 


GENERAL NOTES. 
A New DECANTER.—A very ingenious contri- 
vance has been made by MM. Toselli and D’Allmagne - 
of Paris. They blow a small globe within a decanter 
or claret jug. This globe, which has its opening at 
the side of the larger vessel, serves to hold a freezing 
mixture to cool wine or water in summer, and in 
winter may be filled with warm water to take the: - 
chill off Burgundy or port. 


We understand that Mr. Culverwell, the secretary” 
to the Great Northern Railway of Ireland, having 


| satisfied himself by a fair trial of the surperior effi- 


cylinder is of iron or brass, if the latter make a double. 


grooved piston of same material, and pack it tightly with 
ares cotton, such as is used for wicksin spirit lamps, 
Cc. J.D. E. 


IMITATION MAHOGANY. 

Sir, —X, Y. Z, p. 27; Vol. IL, will nd the following, 
receipt to answer his purpose :—Boil logwood chips in 
water, adding alittle soda or potash to bring out the colour, 
Apply with a brush, and use French polish when dry. For 
rose wood, a stronger. decoction of log wood must be used, 
and the process must be repeated several times. To pro- 
duce the fibres, put some iron filings or turnings in streng 
vinegar ; let it stand for some years, and then brush the 
wood over with the solution. When dry, polish with 
beeswax and turpentine. J.D. E. 


; TO PURIFY: QIL. 

Sir,—E. Feather p. 40, Vol. II., may purify oil in the fol- 
lowing manner, which is quite good enough for common 
watches and clocks, I haye used it with every success :— Fill 
a phial three parts with olive oil, and hang it up in a window 
for six months, where it is exposed to every change in the 
weather. The impurities will then be peapa 
. D. E. 


DANIEL’S BATTERY. 
In answer to Query, under the head of ‘‘ Daniel’s Bat- 
tery” : 
If Alfred Crofts will substitute sulphuric acid (one acid 


to eight of nine water) for water, which he pjaces between | 


zinc and porous tube, he will find his battery answer well ; 
if not, increase size of. copper suspending some bluestone 
vitriol in sulphate of copper solution. 

WM. HOSKEN, 


SPLITTING SYCAMORE. 

Sir,—I see’ in THE ENGLISH MECHANIC an. enquiry as 
to how to prevent the splitting of sycamore to be used for 
rollers in. the. business. I have spent. most of my life till 
the last four years ; we use large quantities of sycamore. 
for. rollers and bowels from six inches to twenty or twenty- 
four inches diameter, and from three to four feet six inches. 
in length. We at once, or as soon as convenient, saw. 
the timber into lengths, and generally bore them through 
the centre, which appears to be the best preventative from 
splitting, which to me seems very reasonable. If the 
centre is left in, there is no.space left. for the wood to 
shrink. to; but the outside very naturally shrinks as the 
its juices evaporate from the wood ; the middle retaining 


ciency and simplicity of Captain Norton’s patented 
railway detonators, has ordered a large supply for the 
Northern line. The great advantage in these de- 
tonators is, that there are no iron nipple within to.. 
rust nor copper caps to create verdigris. 


ASTRONOMY. 

An astronomer in the United States, in an attempt” 
to account for the colour of variable stars, assumes 
that a star emitting white light while approaching 
the earth would, by reason of its velocity, appear to. - 
us of a reddishcolour. At its perigee it would be 
white, changing to blue as it moved away, and be- 
coming white again at the apogee. To illustrate his . 
view, he finds an analogy in the whistle of a loco- 
motive. ‘‘ Here,” he says, ‘‘as you approach thé - 
sound, its impulses reach you more frequently than. 
if its source and you were at rest. At the instant of ` 
passing, you receive the normal number of impulses, .. 
and after passing the impulses reach you less fre- 
quently. The shrill shriek, the real tone, and the- 
low roar in this case are facts which I suppose to be: 
parallel to the réd, the white, and the blue light of a. 
star moving swiftly, first towards, and then from 
us.” 


PHOTOGRAPHY. 


ENLARGEMENTS ON PAINTERS Canvas.—Mz. J. 
E. Palmer, whose photographic enlargements on 
canvas for oil painting we have before had occasion 
to speak of in high terms, referring to the method 
described in M. Truchelet’s specification published. 
in our last, asks us to state that he does not employ 
either wax, spermaceti, gum, elemi, or collodion in 
his method, and adds that he will guarantee them 
not to crack or peel from the canvas.—Photographic 
News. its 

COLLODIO-CHLORIDE on Canvas.—It will be ob- 
vious to any one disposed to try Truchelut’s process 
of photographing on canvas, that the use of collodio- 
chloride of silver, instead of collodion requiring the 
use of a silver bath, will materially simplify the pro- 
cess, ard probably improve the results. 


VELOCIPEDE. 
In consequence of not being able to get the en- 


gravings completed in time, we are compelled to 
defer the article cn velocipedes until next week. 
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THE MANUFACTURE OF COKE FROM 
SMALL SLACK. | 

The existence of immense quantities of fine coal 

slack in the South Staffordshire and other mining 

-districts, in a state almost, if not quite, com- 
mercially valueless, is a fact well known to those 
acquainted with the coal and iron trade of this 
‘country. The fact that most of this slack, which 
has hitherto been considered waste, possesses all 
the chemical properties of the coals from which it 
is derived has also been soma years forcing itself 
upon the attention of those interested, and stimu- 
lating their efforts to recombine it as a fuel 
snitable for smelting, and other purposes. The 
difficulties in the way of coking the Staffordshire 
slack arises from the fact that although possessing 
tae valuable properties for which Staffordshire coal 
is noted, it does not possess sufficient bituminous 
matter to cause it to cake or bind in the process of 
coking. The most successful method of coking the 
Staffordshire is found to be by mixing with ita 
eertain portion of bitumen, in the shape of Welsh 
or other bituminous slack. The greatest difficulty 
at present experienced is with respect to the ovens, 
as in those hitherto in use the heat developed in 
the process of manufacture is not applied with an 
effect or uniformity sufficient for the thorough 
fusion of a thick mass of slack, andthe production 
of good hard coke, 
caked only in layers at the top and bottom, the 
interior of thecharge being imperfectly fused and 
waste. 

It is with a view of remedying this defect in the 
process that the ovens patented by Messrs, 
Hicklin and Pardoe have been designed. The 
principle upon which they are constructed is that 
of causing the flame and gares from each oven, ina 
group, to enter into a common system of flues 
passing over and under every oven in the series, 
thereby causing a thorough intermixture of the 
gases, the developement of intense heat, and the 
application of the same in a more uniform and 
effective manner than hitherto, the coking chambers 
being, as it were, enveloped in fire. Itis found 
that the ovens will thoroughly fuse and convert 
into best hard coke thick charges of Staffordshire 
slack, with a less proportion of bitumen than is 


used in any other ovens, and without waste. The 


charges are so thoroughly fused that they are drawn 
en masse, the doors being as wide as the ovens. 
Any one or more of the ovens ina series can be 
drawn aud re-charged without interfering with the 
others, and the charge is immediately ignited by 
the heat of the contiguous ovens and upper and 
lower flues, and in its turn contributes to the 
- general effect. The perfect com- 

. bustion of the gases (as shown by ` 
the absence of black smoke from the 
euimneys) developes an intense heat, 
which after expending itself upon a 
lovg group of ovens, is still suff- 
ciently powerful to be applied to useful purposes, 
such as raising steam for working engine, and for 
‘heating and drying purposes geaerally, 


PRESSURE PISTON PACKING. 


A new pressure piston packing machine has been in- 
vented by Mr. Andrew Stevens, master mechanicon 
the Alameda and San Leandro Railroad. Steam is ad- 
mitted into the body of the piston through small 
valves, and by its pressure and expansive force keeps 
the rings steamtight against the cylinder without 
creating any undue friction. The valve on the 
steam side remains open until the pressure in the 
cylinder, either by expansion or exhaust, falls below 
that in the piston, when it closes, and the steam by 
its expansive force retains the rings against the 

’ eylinder to the end of the stroke, when the action is 
again repeated. Among the advantages claimed 
are—1. Absence of friction of the rings on cylinder 
proved by the tool marks remaining on the cylinder 
after six months’ constant running. 2. The reten- 
sion of the stéam inside the piston by means of the 
two valves, thereby preventing waste. 3. The 
steam being of the same pressure inside of the piston 
as it is outside, the piston may overrun the counter- 
bore without damage, and thereby prevent a ridge 
being formed in the ends. 4. The body of the pis- 
ton fitting the inside rings keeps the piston always 
m the centre of the cylinder. 5. The increased ring 
surface, which wears much longer than narrow ones. 
It is not only the saving in steam and fuel which 
lends importance to this invention. The economy in 
the cost of machinery for a given amount of power 
must be equally great, as also the benefit to be de- 
rived from the concentration of power into small 
space and weight. 


The charges are found to be ` 
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DRILLING AND BORING. 


D used in boring works chucked on the lathe 
have longs hafts, some parts of which are rectan- 
gular or parallel, so that revolution may be prevented 
by any suitable means, such as a hook-wrench, or a 
spanner. The drill shaft ends are pierced with 
centre holes to allow of being thrust forward by the 
poppet-head either by hand or self-acting motion. 
For holes requiring great accuracy the lathe drills 1, 
2, 3, are mostly used. Fig. 1 is the half-round or 
cylinder bit. Its extremity is ground somewhat in- 
clined to the right angle, horizontally and vertically 
to the extent say of from three to five degrees. To 
commence, turn out a shallow recess to the diameter 
of the end of the bit: thus the circular part of the 
bit will fill the hole and be retained centrally whilst 
the left angle takes off the shaving. The tool noticed 
should not be sharpened on its diametrical face, or it 
would cease to be a half round bit. Generally it is 
made smaller behind to lessen friction ; and the angle 
not intended to cut is a trifle blunted halfway round 
the curve to prevent scratching from pressure of 
cutting edge. The rose bit, fig. 2, has its extremity 
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FIG.I. FIG.3. 
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cylindrical—a little less behind, and its end is cut 
into teeth like a countersink. Fig. 3 is employed 
mostly for cast-iron work. The blade end is made 
nearly parallel, the two front corners having a slight 
rounding and chamfered, which chamfer is continued 
at a lower angle as far as two diameters in the length: 
this part is not parallel, but slightly larged in the 


middle. It may, by proper direction, cut sideways, 
making the hole larger than intended, but when the 
hole has been roughly bored to its proper diameter by a 
common fluted drill, the bit, Fig. 3, is then placed 
through the stay, as shown in Fig. 4, lightly supported 
between thechamfer on the work and the poppet-head 
centre; the moment any pressure comes on the drill 
its opposite edges stick into the inner side of the 
loop, which thus retains its position. The drill and 
loop should be exactly central, and fig. 4 shows the 
common form of the stay fitted to the lathe rest ; 
but it is sometimes made as a swing gate, to turn 
aside whilst the work drilled is removed. Cylinder 
bits may be used for enlarging holes below half an 
inch to a third their diameter at a cut, and from 
holes up to an inch to about one fourth their diameter 
or less: and as the size of the bit increases the pro- 
portion of cut to diameter should decrease. As the 
cylinder bit is not intended to be used for drilling 
holes in the solid material, the following course 
should be adopted: a drill, fig. 5, say 3-16ths diameter 
is first sent in to the depth of an inch or more, and 
the hole enlarged by cylinder bit of jin. diameter. 
The.centre at end of hole is then turned by fig. 6, 
a re-centring tool, the plug of which just fits the 
hole made by the cylinder bit; the end of the drill, 
fig 6, then acts as a fixed turning tool, correcting 
the centre if not previously made true. Another 
short portion is then drilled with fig. 5, enlarged 
with the half round bit, and again corrected with 
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fig. 6, and so on in retation until the hole is tinished. 
We will now notice a few other boring tools, to 
which time has affixed the stamp of use. 

Fig. 7 is a lathe drill invented by Mr. Collas, of 
Paris. It is tnrned as a cylinder, and perforated to 
three or four diameters, with a hole one-tenth its ex- 
terior size. One third of the cylindrical end is re- 
moved to forma longitudinal incision extending to 
the centre, having radial sides ; the extremity of the 
drill is ground somewhat as in Fig. 1, to make the 
one edge cut; behind the angular part a further por- 
tion is reduced to the diametrical line ; the remainder 
is either square or cylindrical, and ends in a poppet- 
head centre. A shallow recess having been turned 
out to allow the end of the bit to be inserted, the 
bit bores the hole in the solid metal to the depth re- 
quired. Mr. ©. Holtzapffel’s boring bit, with 
changeable cutters, derived from the half-round bit, 
was contrived for boring holes, so as to avoid the 
expense of the long boring bits required in boring 
models of guns, &c. 

The work is made asin Fig. 8, and detached as 
Fig. 9. The stock end is made cylindrical, with a 
notch across the extremity extending below the 
diametrical line, also a longitudinal groove en the 
under side. The notch receives- the cutter c, which 
takes the flat edges of the stock, and is held by two 
screws; the groove takes the bearing piece b, which 
also is fixed by screws, countersunk. The outer 
parts of b and c are turned cylindrical and hardened, 


|| the cutting angle c being allowed- to be always more 
i | prominent than the two other parts. 
i; made one stock thus, to serve for various diameters 


Holtzapffel 


from in. to 3 1-16ths, another for sizes between 1łin. 


|| to 15, so as between them to answer for boring all 


ordnance models for the Government. For drilling 
the preparatory holes below jin. diameter, the system 
above noted was used, to ensure exact centres and 
straightness of bore; and in forming the curved 
chambers of the models different cutters with tail 
screws were inserted in a hole tapped on the axis of 


a long boring bar, also used in the latter. The 
scheme was eminently successful. 
The Cornish (Fig. 10) is a useful lathe drill. The 


stock is cylindrical throughout (except where squared 
for the hook-wrench above noted), is enlarged at 
one end, and has a diametrical mortice with a cutter 
c, notched out to take the flattened sides of the bar, 
secured with a wedge w. As the Cornish bit is used 
on the lathe it is only supported by the work at one 
end, and the poppet-head at the other, therefore a 
bearing piece b is fitted in a chamfer groove or under- 
side of stock, as shewn detached, to keep it central. 
Che three edges (cutter and bearing piece) are all 
surned in their places, and the cutter is levelled and 
rounded so as to cut at the front 
only, after which the parts are har- 
dened. These bits are made for holes 
larger in diameter than 1łin., and 
every stock may admit of an increase 
in size up to 24in., and larger sizes 
in proportion. 

Messrs. Maudslay’s boring bits with loose cutters 
are represented in Fig. 11, and range from 3 to 12in. 
in diameter, with a power of variation in size. The 
stocks of the smaller sizes are of wrought iron, the 
larger in cast-iron, the cutters rest in contact with a 
fillet made un the stock at right angles to the axis, 
and held down by screws passing through mortices 
in the cutters, to enable these to be set out to various 
diameters. The bearing piece, though generally 
fitted in a chamfer groove, is also made to admit of 
setting-out packing to make the points of bearing 
fall in a circle similar to that to be bored. 

Mr. Stevens’ lathe drill is shown in figs 12 and 
18. It has two cutters, adjustable for various 
diameters, and is intended to be used with the loop. 
The cutters cc, lie in oblique grooves, the ends of 
which are at an angle of 45°, and between them is 
placed a wedge w, w, the shaft of which extends 
through the entire length of the drill shaft. When 
the wedge is set forward (by tail screw and nut) 
the cutters are thrown out as desired, so that the bit 
for lin. holes may thus be enlarged for any size not 
over 11 in., and so with the larger tools. The cap 
plate p, p, is attached by three screws, and has a 
shallow recess within which two pins fixed in the 
cutters are loosely contained to prevent loss. The 
cutters have their ends rounded, and sharpened as 
in fig. 3, and the two edges of the shaft, marked 
from a to b, are made symmetrical and with rec- 
tangular edges, for the loop, from which this drill 
receives its axial guidance. 

Mr. Kittoe’s expanding half round bit, figs. 14, 15, 
16, have three parts instead of two made to adjust 
radially and equally. The tool is used as a common 
half round bit, from the one point only being 
sharpened, and there being a bottom bearing upon 
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the surface of the hole that is bored. Fig. 14 shows 
the boring bit in condition for work. Fig. 15 is a 
horizontal section of the same, and a tok, fig. 16, 
are the paris shown separately. The part cto g is 
of brass, and contains all the mechanism; g to h is 
an iron red screwed into the brass as a shaft, of any 
length required. From ¢ to e is in two pieces, which 
separate neatlyon their diameter, and are united 
jointly by steady pins, aud the screwed nut d e, the 
division being made to allow of the introduction of 
the two bits œ a, only one of which cuts; b, the 
bottom bit, is inserted in a similar but vertical cleft. 
The central wedge i advances the three bits equally 
and simultaneously; this wedge is conified, reduced 
to form three fins at right angles to one another, 
that enters the groove for the bits; this wedge is 
set forward by the tail screw K. There is a side 
screw to prevent movement by this set screw K, 
whith is only comeatable by removing the 
socket e g, from the stemgh. Ifthe wedge with its 
fins were advanced somewhat beyond its present. 
position it would stand before the cutter, and keep 
the tool from getting to the bottom of the hole; to 
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avoid this the back edges of the cutters are made at 

tbe same angle as the wedges. The cutters have 

oblique mortices which pass over the holding pins 

in the semicircular piece, and prevent the cutters 

being lost, which they sometimes ‘‘ mysteriously ” 
Oo. - 


COOLING AND FREEZING. 
(Concluded from page 74.) 

To shew how. the apparatus acts as a regu- 
Jator: — Let us suppose partial escapes, and too 
little water in the cylinder, the piston a rising, 
the merenria} piston going down the valve u, 
floating on it closes the chamber o, and the rest of 
the apparatus stops. The piston continuing to rise, 
a vacnom taking place in the pump draws the water 
which penetrates through the leather, and fills the 
body of the pump. Witha stuffing box an additional 
valvewould have been necessary. The safety valve 
prevents the water entering in excess should the 
cooling be pushed too far. As:to the compression 
chamber provided with a second valve wl, its object 
is to prevent the passing of globules of mercury, it 
only comes out when the apparatus is working with 
air, for example, to dry the interior of the tubes and 
ofthe receivers. All the pipes and receivers shouid 
be tested to ascertain their powers of resistance, and 
to detect the least leak. The water before being in- 
troduced into the pump should be boiled in order to 
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free it of air. It should also have mixed with it 


about 1-500 of crystallized sulphite of soda to pre- 


vent it oxidizing the iron parts of the apparatus. 
After closing all joints to cut off communication with 
the exterior, the apparatus is freed from damp. For 
this purpose there is fitted over the opening fi of the 
generator caoutchouc pipe carried from the bottom of 
a vessel filled with sulphated pounce; the apparatus 
is set gently to work. and the air drawn, it escapes 
from the opening g of the condenser. A glass tube, 
charged with a small quantity of caustic potass, 
shews the state of dryness of the current of air. The 
air has now to be expelled from the tubes and 
receivers by driving in the vapour of some frigorific 
agent, which may be ammonia, sulphurous acid, or 
hydrochloric ether ; say we take ammonia, the vapour 
of which is lighter than air. Two flexible tubes are 
fixed upon adrying vessel full of caustic potass, and 
in communication at bottom with an impermeable 
bag charged witha weight, and continually fed with 
ammoniacal vapour cooled to zero. The ends of 
these flexible tubes are fitted on the cock @ of the 
suction tube I and of the conducting tube D. The 
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vapours pass to the generator by the passage of the 
cock hl, which is open, and replace the air which is 
expelled by the orifice f1. Then the apparatus is 
allowed to work for some minutes to clear or purge 
the interior of the pumps and compression chambers, 


the expulsion is effected by the orifices S!, S, formed. 


in the compression chambers, and the machine is 
closed or stopped. 

When the cock 7 of the conducting tube D is 
opened, the ammoniacal vapours pass into the con- 
denser by the passage of the cock ©; the air is ex- 
pelled by two orifices formed in S! at the bottom of 
the tube D and in WM, furnished with a cock in 
which terminates the discharge tube, plunged in the 
condensation receiver, and indicated in the draw- 
ings by the dotted lines at. The tube and receiver 
are then perfectly freed from air. The orifices Sı, S, 
are closed, and then is fitted toh the end of the 
tube m in communication with the feed cock C. The 
apparatus is allowed to work for some seconds, the 
vapours finding no other outlet, the cock being re- 
closed, are expelled through the feed cock and escape 
by the tube gi, driving the air before them; when 
this last operation is finished, the end of this tube is 
fixed on the orifice fi, and the machine continued 
te be worked. The vapour driven back successively 


}into the condenser is compressed more and more, 


th + pointer of the manometer advances progressively 
towarus the division which indicates that lique- 
faction has conimenced. _ The changes of state take 
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place successively, but for this purpose it is necessary 
that the temperature of the condenser should notrise, 
notwithstanding the redisengagement of latent 
caloric freed by the liquefaction produced, and that 
is the object which this apparatus fulfils; the sensi- 
ble heat freed by the liquefaction of the vapour is 
suppressed by the vaporization of water on the outer 
surface of the condensing tubes. The upper ends of 
the nets which dip in the vessel B formed at the 
upper extremity of the condenser being once primed 
with water, the cambric lining is uniformly 
damped over its whole extent by capillary attrac-. 
tion, the draught which traverses with rapidity the 
space marked by arrows, as well as the heat from 
the condensation of the vapours, vapourise the water, 
and this evaporation absorbs the excess heat. This 
method of cooling by draught is based on the same 
principle of producing cold by evaporation, and has 
the advantage of economising refrigerating water, 
and also of economising the mechanical work by 
lowering the temperature to the lowest natural 
temperature of the current of water. When the 
condensing receiver is. full of liquid up to half the 
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level gauge il, the cock is opened which closes the 
orifice f1, and the congealing fluid commences to 
enter in proportion into the generator by the regu- 
lated play of the feed cock C. In order that the 
level i may remain invariable, the duration of the 
action of the feed cock is modified as may be found 
necessary. The level of liquid is raised in the gene- 
rator up to half the glass indicator jl. The cock 0 
is first closed and afterwards the cock of.the genera- 
tor hi opened, and the apparatus is ready for use. 
When the apparatus is in work the pumps being 
fed this time directly from the air in the generator, 
in proportion as the tension of this air diminishes in 
the dome F, the volatile fluid disengages from its. 
mass a fresh quantity ef vapour to saturate the space, 
at the same time a proportionate quantity of sensible 
heat is absorbed in a latent state, and this quantity 
of heat, equivalent to the caloric of elasticity due to 
the change of state, not being compensated by a 
constant source, the evaporation is maintained at 
the expense of the heat of the surrounding bodies, 
and the refrigeration of these bodies is the more in- 
tense as the vaporization is more rapid or prolonged. 
The result is that the fluid circulating in N is ex- 
posed to the refrigeration which furnishes all the 
heat, and consequently the temperature of N is 
lowered; N loses all its heat and becomes a source 
of cold, which cools in its turn the bodies exposed to 
its action. 


In the manufacture of ice the first process.is a> 
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ollows :—It is a mechanical operation consisting in 
congealing the water in a constant and continuous 
manner by the circulatory movement of a refrigerat- 
ing medium, and in depositing the ice as it,is formed. 
A layer of ice is thus always separated from the 
water to be frozen, and is. therefore not opposed to. 
the diffusion of the heat which it is necessary the 
water ‘should lose. Fig. 3 shows the apparatus in 
vertical section, and figs. 4 and 5 in plan. 
ais a chamber in which.a generator b is placed; 
it is covered by a second chamber c, open at, front 
and divided into two compartments d, e; in the 
bottom.of d two openings are formed, one of which 


gives passage to the dome fof the generator, and- 


the other, which is furnished with a pipe, receives 


the body of a szrew propeller g resting- on a pivot, so. 


as to turn freely round its vertical axis; toothed 
gearing i transmits the motion to the shaft of the 
cock j ; a metallic disc k covers the compartment d, 


and allows passage to the upper part of the dome 


and the propeller red. The compartment e receives 
the icer /, it is composed of a metal cylinder sup- 
ported by two pivots, m, n, the ends of the cylinder 
which are narrowed are supported in bearings, and 
terminate in pipes o, p, the pipe p communicates 
with the generating chamber and the pipe o with 
the propeller chamber; stuffing boxes q, qi, allow 
the cylinder to turn without there being any loss of 
the liquid in circulation; the uncongealable liquid 
which circulates in the interior of the machine is 
` a mixture of one part alcohol and two parts water, 
which has the advantage of not deteriorating as 
saline solutions the metallic parts; the bath being 
completely enclosed there is no loss. : 

A toothed wheel’, fixed to theend of the cylinder, 
gears into a wheel s, which receives motion from the 
spindle of the cock; tis a steel scraper of prismatic 
form fixed on supports, following the longitudinal 
direction of the cylinder, and in a direction opposed 
to its movement, so as to be directed tangentially 
against the length of the circumference of the cylin- 


der, and on the lateral faces being free to slide as a. 


carriage on its support, and being held by pressure 
screws at any desired distance. The pieces u wi, 
which forma right angle with the scraper, is con- 
nected by binding screws; v is a trough of tinned 
copper, in which part of the cylinder dips ; it is con- 
stantly fed with the water intended for freezing. The 
whole machine is enclosed in a double wood casing 
y fitted at its upper part with acover and at front 
with a shutter. | 
The machine being arranged as before described, 
when rapid retary motion is imparted to the pro- 
peller in the diréction of suction, the uncongealable 
liquid being confined in the generation chamber 
answering to the attraction produced by reaction, an 
ascending current is formed, but as soon as the liquid 
_is precipitated into the propeller chamber, the con- 
tents of the latter traversing the cylinder / by the 
pipes. which correspond is driven into the propeller 
chamber and replaces the displaced liquid, and con- 
sequently during the time the propeller is worked, a 


correspondingly rapid circulation is kept up in the 


cooling apparatus. 

The cylinder / being put in motion, let us suppose 
the liquid which circulates therein is cooled 4°; the 
cylinder which in touching the water in the trough 
congeals.it, and becomes covered with a layer of ice ; 


the scraper t removes this ice, which is deposited in 


powder in the ice chamber e. A cock y and overflow 
z allow of a constant level being maintained in the 
trough; the water which falls drop by drop by the 
overflow orifice, indicates that the trough is fed in 
proportion to the transformation of water into ice. 


The product being strongly packed in wooden cases, 


is formed. into blocks of ice. 


NEW MINERAL. 


A new mineral of lead has been discovered in. 


Chili, containing 10 per cent. of iodine. Iodine has 
lately become very valuable, on account of its exten- 
tensive use in photography, and of the discovery, by 


Dr. Hoffman, of a new dye, having this element. 
among its constituents. It is said that one cargo- 


of the new mineral will represent a fortune. As a 


further illustration of the progress that mining ad-. 
venture is making in South America, a mine of. 


bismuth ore has recently been opened in Bolivia, 


about two-thirds up the highest of all the peaks of. 


the Andes—the Djampu Mountain. Bismuth, also, 


bas lately increased in value; and 15,000 feet above 


the level of the ocean, only slightly beneath the 


line of. perpetual snow, men are setting to work to 


obtain it. 


Trees, &c., which fall into the pitch lake of 
Trinidad soon become true coal. 


-an entablature carrying the upper parts of these 
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From the Engineer. 

Amongst the engineering works which may. almost 
be. said to have grown with the growth of engineering 
itself are the Soho Works, Bolton. From this estab- 
lishment have been sent, during the last.thirty years 
massive stationary engines, many of them working 
in parts of the globe where, before their erection, 
steam power was only known by heresay. It may be 
termed an off shoot from the Union Foundry, of the 
saime. place, which has been at work since the be- 
ginning of the century.: The Soho Works were 
founded in 1833 by the late Mr. Benjamin Hicks, 
who though he died at a. comparatively early age, 
has, it need scarcely be: said, left behind him a pro- 
minent name amongst those early mechanical en- 
gineers who were the real creators of modern en- 
gineering. It was on dissolving partnership with 
Mr. Rothwell, the only survivor of the original part- 
ners in the Union Foundry, that the late Mr. Hicks. 
began. to. lay down the present works. The site, 
chosen consisted. of six acres of land adjoining the. 
station in Bolton of the London and North-Western 
Railway Company. As is almost necessarily the 
case with workshops whose long existence has been 
attended with commercial success, the requirements 
of different periods, and the necessity for extension, 
within certain gtven limits, have since led to many 
departures from Mr. Benjamin Hick’s original ar- 
rangement of the buildings. For a certgin length of 
time the shops could also evidently be increased 
according to a definite and settled plan; but in the 
course of years this became more and more difficult, 
until we see the rather irregular block of buildings 
into which the workshops of an old and extensive 
firm generally get merged. Nearly eight hundred 
men, who have worked overtime for years are em- 
ployed at the Soho Works in manufacturing the large 
stationary engines and boilers, the heavy water 
wheels and more modern turbines, the millwright 
work generally, which form the present staple manu- 
facture of the firm. 

At another part of the town is an extensive forge 
and steel works, adjoining each other. In the first 
of these are a number of puddling furnaces and 
hammers, and it is here where the heavy forging for 
the Soho Works are made. In the Bolton Steel 
Works, adjoining the forge, are erected two 5-ton 
Bessemer converters. Powerful hammers and rolling 
mills are now being erected for working up the steel. 
From five to six hundred men are employed in these 
two establishments, in which Mr. Hick, of the Soho 
Works, is one of the partners; the managing partner 
being a son of the late Mr. John Sharpe, of the well- 
known Atlas Works, Manchester. Here are also 
rolled the Bessemer steel boiler plates, largely and 
successfully used at the Soho Works. Each plate 
has its edges cut in a large shearing machine, one 
of the resulting crop ends being alway bent double in | 
order to test the equality of the material of each 
plate. The ductility of the material was remarkable, 
and it seemed to be the very stuff for boiler making. 
The other arrangements of the works were of the 
bate character adopted for puddling, forging, and 
rolling. 

In the good old times, when there were compara- 
tively few engineering shops in the world, before 
mechanical engineering had thrown off so many 
separate off-shoots, and before these causes, added to 
the present severe competition, had divided the 
trade into determinate special branches, the late Mr. 
Hick seems to have taken a pride in turning out the 
most varied work. Locomotives, marine engines, 
machine tools, and many different kinds of manu- 
facturing machinery, used to be made here. But 
marine engines are now almost solely, and at any 
rate most profitably, made close to where the hulls 
they will drive are being built ; while the fact that 
locomotive orders are generally given for a number 
at atime permits the adoption of special arrange- 
ments and tools, of, in fact, special factories, such 
as, for instance, the Gorton Works, which do not 
permit the competition of establishments like these, 
which are more-suited for the manufacture of heavy 
stationary prime movers and their millwright. gear. 

_ Walking through the works we see—very com- 
plete arrangements for making the large details of 
heavy stationary steam and hydraulic prime movers. 
Amongst the machine tools is thus the large vertical 
boring machine which, when first constructed some 
years ago, attracted much attention. It consists of 
‘three distinct machines, for boring, drilling, and 
face-grinding, respectively. Four columns support 


three different machines. In the centre is the 
machine for boring cylinders up to 95in. in diameter 
and about 10ft high. They are fixed on movable 
supports in the usual way by clamps, and are also | 
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down. The smaller boring machine used to be em- 
ployed for boring out such work as cranks’ centres, 
but.it is now found more convenient to do this kind: 
of work in a rather more accessible and independent 
machine. The smaller tool on the other side of the 
large boring machine illustrates the progress of 
different modes of work, and the introduction of 
scraping instead of grinding. It was designed for 
grinding up the faces of piston rings and of similar: 
work, which was fixed on the table as if being bored, 
while a vertical bar drove the grinding plate; such 
work is first faced up in the lathe and then scraped 
up, a very slight grinding by hand, with emery and 
oil, being resorted to at the eud of the process. 

Of a somewhat similar character in its way-is the: 
large planing machine, designed many years ago by 
the late Mr. Hick, for planing large cast iron plates 
for glass casting. Old as it is, however, it was only 
a, few weeks ago that an American engineer, in the 
course of a visit to these works, stated that he had . 
re-invented and patented a planing machine after: 
the very same plan—a coincidence which he only 
accidentally discovered after having sacrifiecd muck 
time and money. The peculiarity ef Mr. Hick’s. 
machine, once a wonder in its way, consists in mak- 
ing the tool move while the work remained 
stationary. It will take in a plate 30ft. by 12ft., and. 
is also able to receive a cylinder of 400 horse power 
in order to plane up the valve-box flanges and the 
other surfaces. The framework is formed of two 
longitudinal side pieces, on which rest the cross slide 
pedestals carrying the cutter box. We understand 
that the cross-slide consisted at first of a round bar, 
able to slightly oscillate the cutter box holding two 
tools—cutting each way, and alternately raised at 
each return stroke by the oscillation of the bar on 
the axis. To the cross bar carrying the tool are 
attached levers, one on each side, to which were 
connected endless steel belts passing over pulleys at. 
each end of the machine. One set were the drivers, 
the other set the carriers; the friction upon the first 
being sufficient for the heaviest cut. As the belts. 
moved the cross bar backwards and forwards at the. 
return of each stroke, the oscillating motion was. 
given to it, limited by two set pins, The machine 
is now fitted with one of Mr. Whitworth’s revolving 
tool boxes. 

Near the heavy vertical boring machine we spoke 
of first, is a lathe, with a 10ft. face-plate, capable of 
boring up to 16ft. diameter. A convenient plan, 
requiring only one setting, is adopted for boring out 
the eyes of engine beams. The beam is simply fixed 
ona table sliding in Y slides, similar, in fact, to a 
planing machine table, the boring tool being worked: 
in an ordinary vertical boring machine. This ma- 
chine is also found very convenient for other work. 
A tool of, to us, rather novel‘form is used for facing 
up such work as the valve chests of large cylinders. 
It was designed by Mr. John Hick, C. E., the present 
senior partner of the firm, and it may be styled a sort 
of composite tool between a slotting and a planing 
machine. The tool boxis fed down vertically, being 
worked to and fro on a planing machine bed, while 
the work is set on a fixed table, the longitudinal 
axis of which is atright angles to that of the pair of 
V slides on which the tool box is worked. On the 
millwright’s side of the establishment, where. | 
other but engine work is done, the separate arms 0 
the large fly-wheels are fitted together over pits, 
within which one half of the wheel can turn, A 
lathe can thus be easily extemporised and fixed up 
at any diameter, and against the tool of which the 
wheels may be turned up. Inthe smaller pit, in use 
at the time of our visit, was being put together a 
spur fly-wheel 26ft. in diameter. The teeth of these 
wheels are never, in this establishment, cast solid om 
the iron rim. Such wheels, with the teeth on a 
separate outside rim, are found to wear much better, 
being free from the effects of unequal contraction, 
produced when the teeth are cast together with the 
main rim.’ Wooden packings, into which thin iron 
wedges are afterwards driven, are placed between. 
the ends of the segments. All the boilers made there 
are, of course, systematically tested by hydraulic. 
pressure, for which purpose is set up a paix, of force 
pumps which can be driven from the shop engine by 
means of a belt. The smaller machine tools.. are 
placed in a storey upon the ground floor on whick 
are the heavier machines. In. order. to be able to 
clear away the columns which would otherwise have 
to support a floor eighteen yards wide, and to there- 
by afford room for the heavy cranes on the ground 
floor, the flooring of the first storey is suspended 
from a number of slender tie-rods, attached to cross. 


‘beams in the masonry. These smaller. lathes and 


machines are of the usual descriptions. 


(To be continued.) 
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BIRTH AND GROWTH OF THE 
TRADE.* | 


By Jauzs ROBERTSON. 
(Concluded from page 80.) 
I do not deem it necessary to explain at any 
length the process of the manufacture of hot-blast 


pig-iron, as you are already well acquainted with it, | 


further than asserting that in some instances the 
heated air driven into the furnace is obtained from a 
series of chambers constructed round the mouth of 
the furnace, deriving their heat from the blast which 
smelts the iron, and thereby economising the fuel: 
but more generally the heated air is drawn from 


chambers heated by a separate furnace, as any ° 
desired temperatuie can be obtained therefrom, and , 


that altogether independent of the flame of the iron 
furnace, and at a very trifling cost. There is a-great 
preference given to cold blast iron where castings 
require to possess a smooth and hard surface, but 
where fluidity of the metal when molten is necessary 
to bring out the fine details of a casting the hot blast 
pig is decidedly preferable to the cold blast. The 
presence of a large proportion of carbon in these 
pigs is the cause of their fluidity; and the principal 
object of the process of refining, when malleable 
iron is to be made, is to eliminate the carbon, and 
‘render the iron close and: fibrous. It may not be 
- uninteresting to give you a statement of the actual 
weight of material necessary to produce 1 ton of pig- 
iron, It is‘as follows :— . 
Raw Mine......-.......+.+. 3tons 10cwt.=2 tons4cwt. of roasted ore. 
Coal for furnace............ 3tons Ocwt.==2 tons 5 cwt. of coke. l 


Ditto for kiln, engines, &c, 1ton Ocwt. 
Lime as flux .........00...lton Ocwt. 


Total.... PTE .... 8 tons 10 cwt. 


Thus presenting a total weight of material of 8 tons 
10 cwts. for every ton of pig-iron raised; and before 
this ton of iron reaches the condition of manu- 
factured there will have been expended upon ita 
quantity of raw material equivalent to a weight of 
14 tons 10 cwts. The manufacture of iron in Scot- 
land had been behind that of the southern part of 
this island, but the discovery and general adoption 
of the hot blast produced the most extraordinary de- 
velopment in her production. In 1845 the quantity 
produced in Scotland was 475,000 tons; that pro- 
duction gradually increased till, in the year just 
closed, it reached the enormous amount of 950,000 
tons for Scotland alone; and the production of the 
whole of the blast furnaces in Great Britain and 
Wales gives a total for the last year of 5,600,000 
tons. Here is a source of internal wealth ; here is a 
production in iron equalin value to the annual im- 
. ports of gold from Australia, even taking the value 
“of the iron ata low figure, in round numbers; a 
source of wealth for the development of which we 
reqttire no external aid, a wealth raised by the dili- 
gence, industry, and perseveratice of our mining 
workmen, stimulated by the enterprise of capitalists ; 
a source of wealth secure from attacks from without, 
so: colossal as to require no protective duties, go 
abundant that all foreign states shrink from com- 
petition, and defend their own monopolists by pro- 
hibitory rate:; and yet, although we once did the 
same, and were obliged to import iron for agricul- 
_ tural and engineering purposes, yet that period has 
long since passed; competition has taken the place 
of monopoly. Free trade has received, as regards 
iron in this country, a complete justification of its 
principles. Wedo not exclude: the foreigner from 
‘our markets; but he excludes us from his; besides, 
he levies an export tax, which our Government has. 
_ long since abandoned, and he will neither buy in 
our: markets nor let us buy in his, even if we could 
do so at a profit. The iron produce of the whole 
world is, only equal to about two-thirds of the pro- 
duce of Great Britain alone. You may, therefore, 
say that we may well afford to be liberal in our 
commercial policy ; but consider this, thatthe great- 
mess of our production has arisen from the absence 
` of an exclusive commercial ‘policy, and the desiie 
of our ironmasters not to exclude foreign material 
by protective duties, but by the superiority and 
facility of our production, and to these principles and 
our restless activity in discovery is the present:great- 
ness of the iron trade attributable. 


able quantity of iron in proportion to her population, 
it is not equal to the produce of South Staffordshire 
alone, being only about 800,000 tons: there are 
many ironworks in France, of which the most im- 
portant are Cresot, Fourchambault, Hayange, and 
Vosges; there are several groups of iron works in 
the north-east, north-west, in the Indie, and La 
Vendée, and groups of coal fields in the south. But 
a narrow and prohibitory policy has hitherto re- 
strained the ironmasters from developing the re- 


France has hitherto produced a most inconsider- 
i 
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sources of the country, and not only the masters, 


but the workmen in the mining districts of France, 
look upon anything approaching to free trade in 
iron with foreign countries, especially England, as 
the death-blow to their industry. It must not be 
supposed that the raw material does not exist—it is 


found in abundance—but not in juxta-position, as. 


in England. 


Myr Perdonnet, in his report to the Societe Insti- . 


tution, said that ‘‘ France has an inexhaustible 
supply of minerals, excellent in quality, and most 
of them equally rich with the English minerals. 


There is pit coal in abundance, many kinds yielding | 


excellent coke, well suited for the blast-furnace, 
costing less at the mine than English coal, except at 
avery few places. 
be had at the quarry equally cheap, and the labour 
costs less in France than in England.” But the 
coal, ironstone, fire-clay, and. limestone being all 
found in different localities, and there being no 
canals or railwaysto bring the raw materials together, 
the expense of transit- becomes so great that more 
than a third of the value of the iron is eaten by the 
expenses of the carriage. At Fourchambault, the 
coal of St. Etienne, which costs only 5f. (4s.) at the 
pit’s mouth, has increased by the outlay of carriage 
to the ironworks to 30f. (24s.) per ton. So you see 
this item of carriage becomes most serious when it 
requires so many tons of coal to make every ton of 
iron, and one which must materially add to the cost 


of the material; that is only one instance of many. 


similar cases. But this defect is being daily reme- 
died; locomotion by railways and canals is daily 
becoming more easy. The commercial treaty with 
France strikes £2 per- ton off the duty on bars. 

The policy of France with regard to iron has been 


till now what ours was up till the year 1825, when 


‘skill. 


the duty was abolished, though not without opposi- 
tion from several of our ironmasters; and if France 
attains so great a development, commencing from 
this date, as we have done from the date of the 
abolition of our import duties on iron, what must be 
the amount of its production in a few years? 
Depend upon it, we shall not stand idle. The 
foreigner may tread upon our heels, but the touch 
will only be the signal for a new bound, and he will 
be distanced. Continental engineers now produce 
works of engineering skill which demand and receive 
our praise. The workshops of Paris. Mulhouse, 
Vienna, and Berlin are no contemptible establish- 
ments, and an Englishman beholds with gratified 
pride that the machinery andtools in use there either 
bear the name of one or other of our makers, or are 
modified from an English type. 

The annual make of iron in Spain is estimated at 
8000 tons, a contemptible quantity for a country 
rich in minerals, and having a population of some 
15,000,000. Sweden and Norway have long been 
celebrated for their iron mines: The cause of the 
superiority of Swedish iron has never been accu- 


-rately ascertained ; it has been attributed by some 


to one cause, by others to another—such as the 
manner of working, the presence of manganese, 
and, with a great amount of probability, to the 
superiority of the mine in the first instance. Large 
quantities are exported annually from Sweden for 
conversion into steel, but the whole exports do not 
exceed 80,000 tons per annum, and the production of 
unmanufactured iron is about 150,000 tons, Belgium 
is arapidly thriving iron district, but its produce is 
limited ; however, in a few years it may do wonders, 
as its mines are worked with great intelligence and 
It will be impossible in a sketch like this to 
detail the histories of the iron trade in Russia, 
Prussia, Austria, and the States, even if it were 
desirable to doso; but I may remark, if you will 
permit me to use a double Hibernianism, that 
Ireland is the only part of England which, astregards 
the trade, has advanced backwards. In. 1672, 1000 
tons of iron were made in Ireland; now, with one 
or two exceptions, the manufacture has ceased. 

I find that the number of operatives engaged in 
the manufacture of iron, including those employed 
in the kindred operations of quarrying and extract- 
ing the minerals, is.250,000 men, and in giving 
motion to the Various machinery requisite for the 
creation of iron there:are steam-engines of an aggre- 
gate force of 250,000 ‘horses, equal to 1,000,000 men, 
so that altogether we have a force in this country 


devoted to the production of iron equivalent to that. 
‘of 1,250,000 men, entirely exclusiva of the manual 


Jabour ‘employed in engineering operations. Our 
exports of iron, machinery, and cutlery, in declared 
value at the Customs, amount to £5,100,000, whilst 
our imports of iron amount to only £35,000, nearly 
the whole of this amount being paid for Swedish 
iron. ; l 

It was in 1740 that the iron trade was so low and 


languishing; it was at its greatest depression, when | 


Limestone and fire-clay are to. 
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suddenly it. began to rise ; though apparently lifeless 
it suddenly, sprang into new existence. It was at 
this time that improvements in the manufacture of 
this metal, and the increasing wants of society, 
raised its.drooping head; it was at this time that 
agriculture, one of the iron trade’s best supporters 
and friends, came to its aid,. The ecumberous 
wooden plough, which for ages tilled the soil, began 
to disappear. Agricultural implements. of iron began 
to be used, thé wheelless waggon began to be dis- 


used, iron tyres were adopted for the wheels of 


vehicles more generally, and the production of iron 
for the trade caused no inconsiderable increase in 
the consumption of its own production; but whilst 
the plough was being made of iron the sword was 


‘not forgotten. The implements of war were being 


fast improved, the cannon of the navy, and the 
armies of England were being augmented to an ex- 
traordinary degree. The tonnage of the ships of 
war was being increased, and with the increase of 
tonnage came guns of greater calibre, of héavier 
metal, The warof the Austrian succession was at 
this time raging. Russia was fighting with the 
Turks. The American colonies were clamouring 
for independence, for at that time America had not 
thrown off the yoke of:England. The political at= 
mosphere, as the phrase now goes, was at that time 
very clouded: the something ‘“‘looming in the 
future” which Mr. Disrdeli’s telescopic eye: saw a 
few years ago was most distinctly visible then, so 
England prepared to have a shot at it, and she 
hastened to complete her armaments by sea-and land. 
Besides, there was rebellion in our own land; the 
last efforts of the Jacobites were made about this 
time, The Pretender (Charles Stuart) had landed 
in Scotland, and it was in 1746 that the battle of 
Culloden was fought, which extinguished his hopes 
and claims to the throne. So you see that those 
were busy and stirring times, and it is;well known to 
you what an impulse a popular war gives to the iron 
trade. The note of preparation sounds with in- 
croasing clamour, the anvil is never vacant, the 
hammer never idle; there are tempting contracts 
out, the artisan is in great request, Birmingham is 
extremely brisk, and at such atime Brown Bess 
had many suitors. 

Yet, whilst war and tumult were active commerce 
did not slumber. The great bugbear held up. by 
foreign nations to deter England from war has 
always been the paralysing of her commerce, yet it 
has seldom chanced that England has suffered from 


wars, as her commerce if restricted in one direction 


has generally expanded in another, and we have 
seen our exports and imports increase in spite of all 
the threats and forebodings of our enemies; and 
however the tide of battle may have risen or fallen 
upon the Continent, the ocean, the great highway 
of our commerce has been free and safe wherever our 


Sails Were spread upon its boundless bosom. 


- During the first -half of the last century cotton: 


‘goods formed the principal items of our exports, 
-and next to cotton in importance or declared value 
‘came hardware and cutlery. It was about the year 
1770 that cotton began to be an important native 
‘production as an export, but since that time the 


extension and improvement in the cotton manufac- 
tures has been ‘so great that at this time the exports 
of cotton stuffs and yarns amount to nearly an entire 
half of the total exports of British manufactures ; 
this is attributable to the great improvement in 
their manufacture by the employment of machinery, 
and which machinery owed its existence ‘to the iron 
trade. The exports: during the year 1784 amounted 
to a little over £15,000,000 in declared value, the 
British manufactures and produce being estimated 
at £11,550,000, the balance of the £15,000,000 total 
value being foreign and colonial. produce. In 1785 
they increased by £1,000;000, the increase being on 
the side of manufactures. There was a corresponding 
increase in exports till 1790, when the value 


‘amounted to £20,121,000, the value of British manu- 


factures being in that year £15,000;000. The same 


‘steady increase goes on up to 1818, when the ex- 


ports reached]£45,180,000, the value of our exported 
produce and manufactures being in that year over 


~£45,000,000. There was a great development of 
‘our Commerce and manufactures going on during the 


whole of the French revolution and war, embraced 
in the period from 1770 till 1818. 
The day from which the- greatness of the ‘cotton 


manufacture of this country dates is the 15th of July, 


1769, the day on which Richard, afterwards Sir 
Richard, Arkwright took out his patent for im- 
provements in the manufacture of cotton. Ark- 


wright was born of poor parents, of whom he was 


the thirteenth child; he had no capital but his-in- 


telligence, perseverance, and indomitable power ‘of 


will, but-he was one of the most distinguished: mem- 
bers of that band of inventors, those men of ‘practical 
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- talent, by whom the manufacturing system of the 
British empire has been brought to its prescut state 
of excellence and superiority; he was born at Pres- 
ton, in Lancashire. There were no manutactories 
of cotton there before his time. He was by trade a 
barber. So intent was he on perfecting his invention 
that he was often long absent from his business; his 
wife, one of his own humble sphere, dreaded lest the 


business should go to the dogs, and she and the. 


family to the workhouse, broke his models in the 
hope of curing him of what appeared to her to be a 
delusion, and refixing his thoughts upon his powder 
puff and pomatum pot, but in vain; he completed 
his invention after a labour of nine years, and it is to 
him the cotton trade owes so much. The merits of 
his improvements are fully detailed in Mr. Baines’s 
history of that trade. Now, it will naturally sug- 
gest itself to you what a great impulse the applica- 


tion of machinery must have given to the iron | 


trade, when you consider the vastness of its produc- 
tions, and the value of its exports, as shown above. 
Arkwright’s machinery was now employed in a 
thousand mills; the ceaseless looms were working 
day and night, but the prejudice in the minds of the 
workmen was great against the employment of Ark- 
wright’s inventions; the handloom weaver looked 
upon them with dismay, and saw nothing but Ris 
ruin in their employment, so little were those great 
principles now so generally understood—the doctrine 
that the employment of machinery in the productive 
sciences increases the demand for the labour of the 
industrious classes, the great fact that the manual 
labour of this country is by no means adequate to 
our productions without mechanical aid, and that if 
the cost of the manufacture were reduced by such 
means the demand for the material produced in- 
creased in proportion to its cheapness,.and made this 
country a successful competitor in foreign markets 
with the productions of foreign nations, creating an 
increased demand forthe labour of our artizans. The 
artizans of that time had little faith in the natural 
growth and development of society; they did not 
see that new wants would arise, that artificial de- 
sires and necessities would be created, which 
manual labour could never supply, but they looked 
upon machinery as their natural enemy, in much the 
aspect as the window-breaking urchin regards the 


policeman. Riots took place, and the machinery ` 


was burnt or destroyed, so blind and suicidal was 
the animosity raised against it. : 


INSTITUTE CHEMICAL SOCIETY, BIR- 
: MINGHAM. 


LECTURE ON Stream BOILERS. 


-On Thursday last an interesting lecture on the 
above subject was delivered tofthe members by Mr. 
M'‘Evoy. ; 

Before proceeding to the subject of steam boilers, 
Mr. M‘Evoy gave an account of the new theory, in 
relation to the means by which masses of water be- 
come heated, propounded by Mr. Williams, of Liver- 
pool. He first gave the old theory, supported. by 
Brande, Graham, and most of the philosophers of 
the last half century, which was that called convec- 
tion, and was explained thus :—When any source of 
heat is placed at the bottom of a vessel containing 
water, the stratum of liquid at the bottom became 
heated, and, cousequently, specifically lighter than 
the upper stratum, and rose to the surface, that at 
the top falling, and beeoming in its turn light, and 
so on, until the whole of the liquid has arrived at a 
temperature of 212°, when it is dispelled in the 
form of steam. 

It was set forth that water was incapable of con- 
ducting heat, and that the mass of water becomes 
heated by convection, or a carrying of the heated 
particles upwards, and the cool ones down to become 
heated in theirturn. This theory is usually illus- 
trated by suspending small solid particles in a 
globular-shaped vessel, and applying heat to the 
bottom, when the motion of the solid bodies indi- 
cates the current of heated water. But, recently, 
this theory has been considerably shaken by one set 
forth by Mr. Williams, which supposes that as soon 
as heat is applied to a vessel of water, vapour is at 
once produced, which is gradually absorbed by the 
water until the heat of 212° is reached, at which 
point the water is saturated, and the vapour escapes 
as steam. In support of this theory, Mr. M‘Evoy 
performed the following experiment. A small test 
tube was half filled with water, and a watch glass 
was placed over the mouth convex side, downwards, 
the concave side being partly filled with water, 
When the test tube was held in the hand vapour was 
given off, and condensed on the lower side of the 
watch-glass; this experiment proving that steam 
is generated on the application of the slightest heat. 
Another experiment was performed to demonstrate 


wt 


the same fact, and also to show that water is inca- 
pable of condensing steam ; it was as follows:—A 
large glass beaker was about half filled with water, 
a small stool was placed in the centre, and upon this 
a watch-glass, concave side downwards ; upon the 


application of heat supplied by a small spitit lamp to | : 


the bottom of the beaker, vapour was produced, and. 
collected in the watch-glass until the amount was 
sufficient to overturn it. 

Mr. M‘Evoy then proceeded to describe the 
various forms which steam boilers have as- 
sumed. Ist. The dome shape, which was used 
for a short time by Watt, and soon gave way 
to the waggon shape,’ which had the disadvantage 
of being the worst shape that could be devised for 
strength, often requiring bars of iron to prevent the 
sides and bottom from being forced out of shape, 
these being the weakest parts. ! 

The Manchester boiler was mentioned as being 
the best for economy of fuel and greatest strength, 
the dimensions fora 20-horse boiler of this kind 
being 20 feet long, 5 feet wide, and 6 feet deep. 

~The London boiler (in which the fire was placed 
inside, and completely surrounded with water) was 
considered by many as the best form, but the lecturer 
(who is, by the way, a gentleman possessing much 
practical experience) mentioned some important 
defects. He stated, that in this form of boiler the 
flame does not impinge directly upon the surface; but 
is carried along transversely to it, thereby dispersing 
much of the heat. Mr. M‘Evoy mentioned some 
experiments made upon a locomotive pipe boiler, 
which proved that the first foot from the source of 
heat generated as much steam as the rest of the 
boiler, he accounted for this by the fact that the 
flame impinges directly upon the face plate, and 
heats the tubes nearest to it; but, during its passage 
through the rest of the tubes little heat is produced. 

A cordial vote of thanks was presented to Mr. 
McEvoy for his very interesting lecture, which 
brought the meeting to a close. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &0. PUBLISHED DURING THE 
WEEK ENDING 4TH NOVEMBER, 1865. 


. Fastening for railways, M. A. Muir and J. Mcllwham—l0d, 
. Float for steam boilers, J. Truswell and W., Truswel—4d. 
. Separating wool from refuse mixed fabrics, S. Saville—id. 


3236. Manufacture of pins and hackles or gills, T. R. Harding—ls, 2d 
3237. Mules for spinning and doubling, J, Dold—l0d. 

3238. Sewing machines, J. H. Johnson—8&d. 

3239. Steam engines, &c., W, Nalder and A. Belcher—ls, 4d: 

3240. P. ojectiles, R. Cail—dd. 

3241 


. Warehousing or storing liquids, &c., P, ©. P. L. Prefontaine— 
od 


. Machinery for manufacturing enamelled wares, B. Baugh—1s. 
3243. Girders, K. Shuffiiebotham—l0d. 

3244, Globes, E. Perce—1s. 

3245. Burners for hydrocarbon lamps, A. S. Macrae and A. Bayley—4d. 
3246, Hair-brushing machinery, A. C. Robb—4d. , 
$237; Motive power, E. Couprant— 4d. 


3248; Horse-shoes, H, A. Bonneville—8d, 


. Presses, H. A. Bonneville —4d. 

. Roofs, T. Bouch—Is. 2d. 

. Cast steel tubes, W. H. Brown—Is. 1 

2, Treating oils and hydrocarbons, L. P. E. Max—tté. 

. Carding engines, J, Ladley—8d. , 
. Machinery for making horse-shoes, W. E. Newter—t.. 
. Smoke-consuming furnaces, P. A, Roger—Sd. 

. Manure, T. Richardson—4d. 

. Printing music, F, J, Endres—id. 

. Cases for jewellery. &c., R. Quin—8d. i 

. Manual power carriages, T. du Boulay—idd. 

. Obtaining and applying motive power, C. W. Semets— td- 

*,* Specifications will be forwarded from tke Gem mixianers of 
Patent’s Office, Southampton-buildings, Chancery-lane, by post: on ra- 
ceipt of the amount of price and postage. Sums exceaking Sv. must 
be remitted by Post-office Order, made payable at the Past-ofice. Dp 
High Holborn, or Mr. Bennet Woodcroft, her Maiesty’s Putent Office. 
Wecannot undertake to forward Specificatiens, or Backs alvertised. 
tom the office of THe EncuisH MECHANIC. 


PRINTING PRESS MANUFACTURE IN GERWAnY—We 
read the following statistics on German punting- 
press manufacture in the Journal for the Art af Print- 
ing: On the occasion of the jubilee of the great es- 
tablishment of Messrs, Kouig and Bauer, at Oberzell, 
near Wurzburg, a catalogue was issued, by this 
firm of those printing offices which were eupplied 
with the first thousand of their steam presses. We 
find in this catalogue the firm of F. A. Brockhaus, at. 
Leipzig, was supplied with 21 presses; o£ Decker, 
at Berlin, 20; A. H. Payne, at Leipzig, aad the 
Imperial Printing-office at St. Petersburg each. with: 
15; Cotta, at Stuttgart, and the Royal Mint at 
Madrid, each 14; M. du Mont-Schanberg, af Co- 
logne, 12; Rivadeneyra, at Madrid, Li: Wester- 
mann, at Brunswick, 10; &c. Of those first: thou- 
sand steam-presses, 719 remained in Germany, ELY 
were sent to Russia, 39 to Switzerland, 28 ta France, 
28 to Spain, 14 to Italy, 11 to Sweden, 10 te Austria, 
9 to Denmark, 9 to Holland, 6 to Belgium, & to 
England, 3 to Brazil, 1 to Turkey, and L ta the 
East Indeis. ; 
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W. SPEECHLEY, 
ENGINEER, MACHINEST, 


AND LATHE MAKER, 
No. 118, RAILWAY ARCH, VAUXHALL-WALK, 3. 


T. E TAYLOR. 


MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 
AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, BAC. 
- Patterns made to drawing. 


OLLOWAY’S OINTMENT AND PILLS 


SAKE AND SURE.—Day by day are cases of ulcers, wounds, 
sores, and contractions, and deformities cured by these well esteemed 
remedies, after all other known means have been friad in vatn. 
Varicose veins, and all other descriptions of sores, ulcerated. and bat 
leg, which seem to defy the best surgical skill succumb ia a short time 
to the soothing. healing, and purifying properties of Bolloway’s 
Ointment and Pills. They operate both locally and constitutioually, 
they strengthen both capillaries and nerves, and regulate the circu-~ 
lation of the blood. The mest’ valued testimonials ave cunstautly 
received from persons chance directed to Holloway’s safe and certain 
remedies, and which effected a complete cure, even after the consti- 
tution seemed thoroughly broken down. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 
For Sale, and Ready for Delivery :— 


Height of 
Centres. 
6% Inches. 
T y 
Ti s 
8 23 
8 39 
8 a}, 
10 R 
11 N 
San ST 


Length of Bed. 


6 Feet. 
8 
14 3 
8 39 
12 ‘3 
13 + 
16 39 aS da 
16 % - SS 


Also a large Assortment of Single and Double Geared Drilling and Boring Machines 5 Pia e: 
Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks. 


and other Tools. 


Apply to W. BLACKETT, Hope Iron Works, 106, Southwark Bridge Road, London. 
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JOINERS HALL BUILDINGS, 79, UPPER THAMES STREE I ROY * 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


‘SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
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TUCK’S PATENT STEAM 
PACKING. 


LA 


SN TUCKS PATENT ELASTIC 
Ny PACKING AND METALLIC 


Hy 


A LININGS FOR STEAM-EN- 
HO GINES, PUMPS, &e. 


Apvintaars.—A more perfect 
vacuum is obtained, Friction 
reduced, great saving in oil and 
, tallow, and the Packing is gra- 
i dually and completely worn 
WMA: away without beeoming hard, 
Tog OBVIATING THE NECESSITY oF DRAWING THE OLD 
PACKING. | . . 


J. H. TUCK &CO., 35, CANNON STREET, B.C. 
j i 
-VULGANISED INDIA RUB) ER GUODS. 


VALVES, WASHERS, HOSE, MILL BANDS, &c 
J. H. TUCK and CO., 35, CANNON STREET, E.C. 
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WFEALE’S SERIES. 

f - Catalogue on Application, . 
TREATISE ON GAS-WORKS, and the 
Practice of Manufacturing and Distributing Coal Gas. . 

By SAMUEL HUGHES, C.B: Ea 

Second edition, illustrated, revised by WILLIAM RICHARDS, C.E., 


price 33. ; 
VIRTUE BROTHERS and Co., Amen Corner, London, 


CREW CUTTER’S, GUIDE, 
i Price 1s. 6d., or stamps... 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. en 
Tables for Tap making for Engineers, z to 6 inches, Gas Taps jin, to 
‘2 inches, Mr. Whitworth’s thread and make. j 
A lithograph showinga new radius gear invented by the author 


of this work, > 
May be had at James Martin, 19, Wilson-street, New Cross-road, 


Deptford, Kent. 

Pras, ELEVATIONS, &c., 
Traced, Reduced, or Enlarged, in the best manner, at moderate 

charges, by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 
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CTANDARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision, of 


reat accuracy and of all sizes. — 
u. GARSIDE, 17 Coupland-strest, Oxford-street, Manchester. 


ee o n maaaaaaaaasasassu 
OTICE.—Removing to No. 122, from 132, LON G 


"AGRE, LONDON, W.C.—C. SUFFELL, Manufacturer of Tn- - 


proved Engineering, Survéying, and Drawing Instruments’ for Home 
or Foreign service. Every instrument of the finest quality at very 
reduced prices. Standard Measures of all Nations, Post-tree Cata- 
‘Yogues. Forwarded to all parts on remittance or London reference. 


PE LENOIR GAS ENGINE.—A ‘number of: 


‘these useful and economical engines to be seen in actual work 
in town and country. Being free from all danger, they can be used 
“where steam power is totally inadinissible. fxhibition, and every 
iuformatiou supplied at 40, Cranbourn-street, Leicester-square, W.C. 

a a tren 


QECOND TANT CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Cireumferentors, Pris- 
matic and Beam Compasses, Ivory aud Boxwood Scales. Land Chaivs, 
&e., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdou-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Teleseopes, Opera, Race, aud Tourists’ Glasses, by Voigtlander, 
Boss, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each, 


ia il a ice A SMR 
YHE LONDON DRAWING ASSOCIA- 
TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
Duke-street, Adelphi, London, Enclose stamp for pro- 
snectus, 


Po INV BNTORS—GENERAL 


PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 10, Bue de la Fidelité, 
Paris ; 32, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £21¢s. Circular gratis on app ication. 
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CRICKMER’S PATENT PACKING .. .. .. . 28. 3d 
This Packing takes less Tallow to lubricate it than 
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GOODING. ics 


JUST PUBLISHED, 
In Post 8vo., Cloth, with 17 Illustrations, 4s. post free 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 
By N P. BURGH, Engineer, 
London : E, and F. N. SPON, 16, Bucklersbury. 


J. H. Me MORRAN. 
ENGINEER AND MODELLER, 
i40, SALISBURY COURT, FLEET STREET. 
Castings supplied. 


NATIONAL BOILER INSURANCE 
‘ COMPANY (LIMITED), 


27, LEADENHALL-STREET, LONDON. 
JOHN SUAT & Co, 


ENGINEERS AND BOILER MAKERS, 
Sole London Agents. 


All Boilers supplied: by this firm Insured the First 
Twelve Months Free of Charge, 


ENGINEER, MACHINIST, LATHE & TOOL 


| “ EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS, 


ey e . . . s 

‘8 easy to operate, simple to learn, quiet in action, and not liable 

A i It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 

and sews from two ordinary. E requires no re-winding, and the seam, if cut at every 
rice from S. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. ` 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


PRICE LISTS FREE. _ | 


Crickmer’s Patent Plastic Metallic Packing. 
Ripe EE AU ER OR PLORG. Gl Es RUB GER COLE eee : 
2 Do 


(HEMP)... .. Is. 4d. per lb. 


Do. (COTTON) .. 28: 6d. ,, 


. 29 . Do. 
: any other, and being a Pliable Metallic S iri i 
keep it Steam tight, there is a great saving in 7h ne Oo oanig Payee rears 
PATENT TALLOW PUMPS AND LUBRICATORS. 
ONON Ma aes do MTU mare TORN IE DS: FIRE BUCKETS, VALVES, WASHERS, &c., &e 
} —. ‘8, Millo aud others are Cautioned against Purchasing a Spuri Metali ski orting to be Crick . 
y ; ne enon eed ad pas We purious etallic Packing, purporting to be Crickmer’s, 


ALEX. ROSS AND CO., 
GRANJE ROAD, BERMONDSEY. the only Authorized Agente. 


Price Lists on Application. 


H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


= BRITCHEN 
RANGES, 
ENGINEER, 


- AND 
HOT-WATER BATH 
APPARATUS ERECTOR, 
1, Water-street, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C. 


Estimates sent, post-free, on applica- 
tion. | 


No Fitter or Turner should be without a Straight-edge. 
The most reliable tool of this kind, graduated to the Standard Measure-of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of i 


RICHARD LLOYD, a 


MILL AND MACHINE IRONMONGER 
135, STEHLHOUSH LANE, BIRMINGHAM. 


‘Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


w.& A. GLOVER, 
‘ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 
-191, OLD KENT ROAD. 


SMALL SCREW CUTTING, TURNING, AND PL ANING. 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged from instruction according to 
requirement. 


PATTERN 


JAMES LEWIS, 


(Late Lewis & Son), : 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 
(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
cut to Scale. | — ge 


THE ENGLISH MECHANIC. Novexwer £7, 1865] 


7 NEW AND ORIGINAL SCIENTIFIC WORK. 
i Now Preparing for Press, and will Shortly be Published, Size Sixteen Quarto Pages, [Hustrated, 


: THE MIRROR OF SCIENCE: 


A Weekly Miscellany of Entertaining and Instructive Articles on Photography, Chemistry, Electricity, 


Astronomy, &c., &c. | 
‘Price Twopence (Weekly). 


PUBLISHING OFFICE, 147, FLEET STREET. 


COMMUNICATIONS TO THE EDITOR TO BE ADDRESSED TO 75, FLEET-STREET.. 


PATENT HOLLOW STEAM PACKING. 
PE great and peculiar advantages of this 


packing consist in 1ts remaining perfectly elastic, and is 80 con- 

structed and applied that the pressure of the steam itself makes tke 
joint by entering the packing from the oylinder ; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description f India-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowner-street, City-road. 
PATTERN AND MODEL MAKING 
By Contract or Otherwise. 


EXECUTED WITH DISPATCH, 
BY 
J. H..MoMORRAN, 
` 140, SALISBURY COURT, FLEET STREET. 


oom, W. H. PEARCE, 
LATHE AND TOOL MAKER, 
- 77, GREAT SUFFOLK STREET, 
BOROUGH, S.E. 
Lathes from 35s, upwards, 


PETEERE EE E EE S A 
W EEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 


size or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St. - 


George’s-road, S. London, 


THE IMPROVED LEA THER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
- Price Lists free. © 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, t.C. Mr. H. FERRABEE, Agent. , 


Res SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
31, CHEAPSIDE, and LEICESTER. 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the cylinders. 


NVENTIONS PROTECTED 
PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or alps en application.—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. a 


INVENTORS ASSISTED 


yy Securing, Carrying Out, and Disposing of 
their Inventions.—Apply to Messrs. B. BROWNE and CO. 
British and Foreign Patent Office, 49, King William-street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate.terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C, 
SR ee ee RCM Ne Nea ee rn S 


ATENTS FOR INVENTIONS.—Fall 
` instructions may be obtained by applying to Mr. W, 
T. RAWLE, Office of British and Foreign Patents, 8, Small 
street, Bristol. 


O SECURE INVENTIONS by Patent 

right at home and abroad, consult Messrs. TONGUE 

and BIRKBECK (gratis) 34, Southampton-buildings, Chan- 
cery-lane, W.C 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries, Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 80 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAPALGAR-SQUARE, CHARING-CROSS, W.O., 


ERASE ARI TT 


THREE PRIZE MEDALS IN 1865. 


Stettin. For “First-Class” Wood Working Machinery. 
Cologne. For “Superior” i ği Do. 
Dublin. For “Excellent” z “ Do. 


CHARLES POWIS AND CO-, | 
SAW MILL ENGINEERS AND MAKERS OF CONTRACTORS’ PLANT 


CYCLOPS WORKS, MILLWALL PIER, 
London, 


City Offices, 


51, Gracechurch-street, 


N 

£9}: 
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Where all letters should be 


an addressed. 


CHARLES POWIS AND CO. 


are prepared to give Plans and Estimates to com- 
plete Sets of Machinery for Contractors, Builders, 
and Railway Carriage Shops. : 


JR RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. U. MURDOCH having succeeded to the Basiness of his late Father, which has been estaki upwards: 
of Thirty Years, offers his professional services to inventors. A circular, containing full information psec the 
various modes of securing protection for iaventions at home and abroad, may be had, Gratis, by applying (gersqually 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. | 


romaa ee 


PATENTS. 


ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Coloniat 
Patent eA 54, Chancery-iane, W.O. 

Transacts every description of business connected with Letters Patent for Inventions, Provisional protection, 6 ta 

8 guineas. A “Guide to Inventors” free by post. l 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS 


Drawings and Prices on Application to 


W. T. HENDRY, & Co., 78, Queen Srreer, Lennox, E.C, 


BESETE EO PAB AREE G Ab AREAS, 


— 


SAMUEL BROTHERS, 
Suits for all Cecasions 
86s. to ilgs. | 


Boho aoe 
50, LUDGATE HILE. 


Ss) 
O B Q T The new Book with 42 Engravings (36 being Portraits}. ikustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted fram a purchase. 
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. Loxpex: Printed by Mappicx and Porrage, 1, Crane-court, Fleet-street ; and Published fer the Proprietor et the Offica af the Naw 
: agents’ Publishing Company, 147, Fleet-street. 
Advertisements and Communications for the Editor are requested to be sent to 162, Pimet-CtEsen, 
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[Prick ONE PENNY. 


PUMP FOR RAISING WATER FROM ANY 
DEPTH.* 


Tux raising of water from great depths is a problem 
difficult of solution if the water is to be elevated in 
a single jet. In very deep mines, such as coal mines, 
for example, where a depth is sometimes attained of 
from six hundred to one thousand eight hundred feet, 
the usual practice is to raise the water in stages ; but 
this entails a considerable amount of complication. 
Mons. F. Prud’homme, of Paris has recently in- 
vented a pumping machine which raises the Water in 
a single jet, without the intervention 
of separate stations, and which admits of 
the motive power being applied to any 
distance from the shaft. This apparatus 
consists of two parts only ; the one, which 
is situate near the bottom of the shaft, 
or about 9 or 12 feet above the waiter, 
is the actual water elevating apparatus, 
and the other, which is situate outside, 
but as near as possible to the mouth of 
the shaft, although there is nevertheless 
no limit to the distance, isa force pump, 
which is placed by the side of the moter. 
These two apparatus, namely, the actual 
water elevator and the force pump, are 
in communication with each other by 
means of two pipes, which serve for the 
elevation of water and the transmission 
of the power. The elevator consists of a 
well-bored cylinder of cast iron or copper, 
closed at its two extremities by metal 
covers. Itis divided into two separate 
and distinct parts by a solid transverse 
partition or central diaphragm, against 
which the reaction of the water exerts 
itself. Within this cylinder there are 
two solid pistons of equal diameters, fixed 
upon one common rod, working through 
a stuffing box in the centre of the dia- 
phragm. Suitably disposed valves admit 
the water from the wells into the ele- 
vator, whilst other valves enable it to 
be expelled therefrom—the water being 
alternately drawn and forced by the 
action of the pistons. The reciprocating 
movement of the pistons of the elevating 
cylinder is derived from the force pump, 
although it may be situate several 
hundreds of yards from the elevator. The 
force pump consists of a solid piston, 
working in a cylinder or pump body, for 
the purpose of forcing the water there- 
from, and it may be made either single 
or double acting, and placed either 
horizontally or vertically, as preferred. 

The accompanying engraving repre- 
- sents a vertical section of one form of M. 
Prud’homme’s force pump and elevator. 
This latter is placed say 12 feet above the 
water level in the well. The suction 
pipes, H H’, descend to the bottom of the 
well, and are perforated at their lower l 
ends, as shown, to prevent foreign matter 1 | 
entering the pipes. a is a well-bored Bea 
cylinder, closed at its longitudinal centre ‘eat 
by a diaphragm, a, the centre of which 
is provided with a stuffing box, a’, through which 
works the rod, b, of the two pistons, B B’. 

The ends of these cylinders communicate with 
the valve boxes, € c’, which contain the suction 
valves, D d, and the outlet valves, D’ @’. The open- 
ings, Ex’, permit of the inlet and outlet of water to and 
fromthe cylinders. The pistons, B 8’, are packed with 
cup leathers, or with metallic spring packing rings. 
The pipes, F F’, which may either be of cast or 


` 


* Translated for the Practical Mechanics’ Journal, from 
Le Genie Industriel. 


tal 
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wrought metal, and which should be put together 
with perfectly tight joints, connect the elevator with 
the force pump. They may rise vertically up the 
shaft, and may then be carried away horizontally any 
distance to the force pump, with which they commu- 
nicate. Near to this pump the two pipes are connected 
together by the valve boxes, LL’, containing the twin 
valves, ff’. The body of the force pump must be well 
bored, and closed at each end by a cover provided with 
a stuffing box, m, through which works the rod, p, of 
the piston, P, packed in any suitablemanner, and re- 

ceiving a reciprocating motion from any prime mover. 
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œ, where it will open the valve, d’, and enter the 
pipe, ¥’. The water in the end, A, of the cylinde® 
contained between the piston, 8, and the diaphragm, 
a, will also be forced into the pipe, F’, through the 
opening at ©. The water will rise in this pipe up to 
the valve box, 1’, and as the valve, f', is open, a 
part of the water will enter the box, &, and finally 
flow away by the pipe, eg’. Another portion of the 
water enters and fills the pump body, m, as fast as the 
piston, P, travels from right to left. In the mean- 
time, the water forced out by the piston, P, fills the 
space between the diaphragm, a, and the piston B’, 
and a vacuum is formed between the 
piston, B, and the end of the cylinder, 
A, consequently the suction valve, D, 
rises, and,the water from the well fills 
the valve bx, c, and cylinder, a. The 
piston, P, having arrived at the end of 
its stroke from right to left, pauses for 
an instant, during which time the valves, 
D and d’, close again, and so soon as it 
returns from left to right it forces the 
water down the pipe, £’, thereby closing 
the valve, f, and opening the twin 
valve, f. The valves, p’ and d, now 
open, and the operation is repeated 
through the pipe, F. 

In this apparatus it will be seen that 
there are three equal-sized pistons, the 
first of which transmits to the two others. 
the movement which it receives directly 
from the motive power engine, by the 
intervention of the column of water con- 
tained in each of the vertical pipes, 
whatever may be the distance between 
the force pump and the elevator. 


GALE’S PROTECTED GUN- 
POW DER. 


Last week her Majesty and suite wit- 
nessed experiments with Gale’s protected 
gunpowder in the Orangery at Windsor 
Castle. The experiments were conducted 
by Mr. Gale and Mr. Saunders, and 
throughout. the proceedings her Majesty 
manifested the greatest interest. 

. A¥ bowl of the protected gunpowder 
having been produced, a portion of it 
“was separated in order to show the faci- 
lity With which the gunpowder would be 
restored. The bowl, with the remainder 
of the protected puwder, was then held 
by Mr. Gale, while a slow match was 
allowed to bura down into the powder. 
This produced no effect beyond lighting 
a few grains. Vesuvians were then thrown 
in, and finally Lord Bury’s test was ap- 
plied, which consists of exploding a small 
quantity of neat gunpowder in the midst 
of the protected powder. This part of 
the proceedings appeared to be especially 
interesting to her Majesty, who expressed 
her concern that Mr. Gale was holding 
the bowl too near to himself. it was, 
however, soon apparent that there was 
no, danger. The Princess Beatrice and 
Prince,Leopold, who were not present at 


The general action of the apparatus is as follows: | the commencement, joined the Queen at this moment, 


—Supposing the piston, P, to occupy the position 
shown in the engraving, and moving from right to 
left, and the whole apparatus to be filled with water 
from top to bottom, and the pistons, B 8’, and valves 
in their several positions indicated, the pressure of 
the piston, P, being exerted upon the water, will 
effect the closing of the valves, f D’, and the piston, 
B’, being forced from left to right, will carry with it 
the piston B ; the water contained in the cylinder or 
chamber, a’, between the end cover and the piston, 
B’, will consequently be forced into the valve box, 


and Her Majesty was pleased to request that the 


experiments might be repeated. 
The Queen asked Mr. Gale if he had recently dis- 


covered the invention; to which he replied that the 


explosion of the siege train at Inkerman was the 
first occasion on which his attention was seriously 
directed to the subject, and since that time he had 
been making various experiments in order to perfect 
the invention. 

The experiments were brought to a close by 
placing a bag of protected»gnnpowder upon a fire, 
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when it was gradually consumed without any ap- 
proach te an explosion. 


The Queen, on leaving, said, “ Mr. Gale, I thank | 
you. I have been*much pleased and interested in 


the experiments. It is a wonderful invention, and 
ought to be made yery, very useful.” 


Instead of using an ordinary sieve in the experi- ` 


ments before her Majesty, a new model separator 
was used, by means of which a more perfect and 
instantaneous separation of the gunpowder is made. 
This machine enables the gunpowder to be separated 
just as fast as it may be required for use in filling 
shells or making fireworks, or any similar operation 
in which. danger now arises from the accumulation 
of explosive powder. 


COPPER AND PHOSPHORUS. 
By Mg. F. A. ABEL.¥ 
This paper was devoted to the description of a 
series of experiments made to ascertain if phos- 
phorised copper would be more effectual as a material 
for the manufacture .of cannon than tbe alloy now in 
general use. After referring to the different chemical 


compounds of copper and phosphorus known, Mr. ` 


Abel spoke of his experiments on phosphorised 


copper, with respect to its tensile strength. He- 


found that an ingot of copper one inch in area broke 
under a strain of about 25,000 Ibs., that of a similar 
ingot of gun metal required 32,000 Ibs. Whilst 
copper combined with 5 percent. of phosphorus re- 
quired 38,389 Ibs., and with 1:4 per cent, of phos- 


phorus the strain that the ingot would bear was. 


upwards of 47,000 Ibs. Although these experiments 
showed the very superior tenacity of the phosphorised 
copper, yet there were practical difficulties which 
prevented the application of this compound to gun- 
nery. In the course of the discussion which followed 
the reading of this paper, Mr. Abel stated that this 
phospherised copper would not be at all suitable for 
telegraphic purposes, as the presence of phosphorus 
was most detrimental to the metal as a conductor of 
electricity. ; 

After the paper, of which the above is an abstract, 
had been read, Mr. A. W. Wills made the following 
‘gtatement :— i 

So long ago as 1848 a patent was taken out by Mr. 
Alexander Parkes, of Birmingham, for the use of 
compounds of copper, zine, nickel, and other metals, 
with phosphorus. The result of Mr. Parkes’ experi- 
ments, more especially with respect to the copper 
compounds, had been so favourable as to enable him 
to claim for them many advantages—especially as 
regards the tenacity, hardness, and homogeneous 
character of the metal produced. This he proposed 
to apply to the manufacture of tubes, sheathing, 
cylinders for calico printers, and manifold other 
purposes. 

Since the date above mentioned, Mr. Parkes has 
obtained other patents for modifications and improve- 
ments in his original process, and the manufacture of 
phosphorised copper, containing from 4 to 3 per cent. 


of phosphorus, is now successfully carried on at the. 


extensive works of the Stephenson Tube Company, 
in Birmingham, with which the patentee is con- 
nected. 

This metal is forged, drawn, and rolled both hot 


and cold, and its successful application to the manu- | oe 
facture of tubes, cylinders, sheets, and various other : EXPaNsion.~In our next, 
purposes, has established its elaim to the possession | 
of those qualities which are stated by Mr. Parkes to | 
be its especial characteristics—viz., great hardness, | 
homogeneousness, smoothness and evenness of tex-: 
ture, and tenacity. Its employment for the manu- : 
facture of large cylinders for calico printing has been } 
especially satisfactory, by reason of these qualities. | 

The successful issue of the whole manufacture. 
appears, however, to depend upon the careful selec... | 


tion of materials, and upon certain niceties of mani» . 


pulation, which are absolutely indispensable 


A PATENT CASE. 

BARNETT AND ROUSSILLE V. LEUCHARS. — In the 
Vice-Chancellor’s Court the other day, Mr. Malins 
(with whom was Mr. Owen) moved ex parte for an 
injunction to restrain the defendant, William Leu- 
chars, from selling in boxes bearing the plaintiffs’ 
labels any serpents not manufactured or sold by the 
plaintiffs. The plaintiffs claimed to be the inventors 
of the new firework called ‘*‘ Pharaoh’s Serpent,” for 
which they had obtained a patent in France and its 
colonies, and provisional registration in this country 
under the Patent Law Amendment Act, 1852. The 
Vice-Chancellor said that the motion had better stand 
over, in order, that the defendant might be served 
with notice of it, and accordingly directed it to stand 
over. 


* Readat the meeting of the British Association. 


‘THE ENGLISH MECHANIC, 
ANSWERS TO CORRESPONDENTS 


PowreR.—An American invention. 

STRPHENSON-—Try Spon, publisher, Bucklersbury. 

ABTHUR,-—-Any skilled mechanic in a smith’s shop will give 
you the information ; you can obtain the drillstock atany. 
respectable tool shop. : ms 


PNEUMATIC.—Will find 2 belting made from cotton answer | 


his purpose better than leather. 
JAcK ROBINSON.—It is a trade secret. 


BaRnsLey.—You had better apply to a musical instrument | 


manufacturer. 

Ep. Pickies.—Received. - l 

T. G.—Received, but unable to spare space. 

Frereus O'Coynor.—Thanks for the hint. 

Vuiros.—Call at 7, Bridge-court, Westminster, any even- 
ing after 8 o'clock, where Mr, E. Korner, engineer, will 
give you every information on drilling small holes, 

VENTILO.—Try 70, Guildford-street, Borough. 

SHOEMAKER, BLEACHER, BurcuEr.—Answers to all the 
queries are to be found in any common household beok. 

WILLIAM CooPeR.—Next week. 


Country Novice —Try 36, Sussex-street, Tottenham-court-* 


road. 


Henry Lee,—If you had watched the correspondence. 


carefully, you would have noticed seveial letters on the 


subject. See letter of Vincent O. Davis in present num- 


þer. 


TyR0.—None of our correspondents could (even if willing) 


give you the necessary instructions, withoat the aid of 
numerous engravings, these we cannot undertake the 
expense of. 

W. H. H.—See.the post-office country directories, 

J. Rap.—We will endeavour to obtain the information. 


. R. F. M.—On one side only, and as brief as possible, 


JAMES Price.—The result of your experiment is curious, 
but there is nothing new in it, 

Dramwonyn.—It is an American patent, write to Munn and 
Co., 37, Park-row, New York City, United States. 

DRILLING Grass, T. R. M.—Search back numbers, The 
question has been answered very often. 

B.B W.—We do. not think that it will answer our pur- 
pose to engrave the sketch, The difference in price was 
an error on the part of the printer. 

J. C. (Glasgow).— Write to Spon, publisher, Bucklersbury, 
for a catalogue. i 

E. J. S.—Why notapply to some practical engineerin your 
immediate neighbourhood. ; 

Jonn Smitu.—See the Illustrated Builders’ Journal.. 

W. W. W.— Explain yourself more clearly. 

D. McCann.—Try the self regulating-burner, Booth-street, 
Manchester, 

J. N.—Perkhaps in our next. 

A, Z. C.—We have received your illustration, which being 
valueless beyond suiting your immediate requirements 
we cannot reproduce. ‘The method shown is the proper 
one to adopt, and if greater effects are required you can 
either increase the surface of your condenser or the num- 
ber of laminæ of which it is composed; surface alone 
being the element with which you have to deal. 

F, S.—Received, with many other communications on the 
same subject. 

Jos. Berry.—Joyee’s prepared is the best, but it will 
always smoke until:thoroughly ignited, and must be kept 
very dry. . 3 

Nemo.—You can obtain one to answer your purpose of 
George H. Smith, Market-lane, Ipswich. 

Reeros.—Churchill, 14, New Burlington-street, will supply 
you with a correct one. 

J. SARGENT, Jun.—In our next. 

B. MANDALL.~— Thanks for :the hint. If possible we will 
find space for the articles. 


James Mornison.—We regret. that your communication 


arrived too late for insertion in- the present number, 
WeELICcE.—Will appear in our next, 
Exiron.—Search the back numbers. Several very good di- 


rections have appeared for glueing and cementing 


leather. 


*.* We havetiogskour correspondents: tos0.81ga their com- 
munications: that they may be able to reaognise the 
answer, “AjSubseriber” is nosigpature-we have them | 

| sion that immense districts are liable to be blown any 

day into smithereens by the explosion of any of the 
huge gasometers that ‘'filthify” so many districts in 


by the thougand ; thesame with “‘:Well<Wisher,” &, 


Several letters#emain over till next week far-answer. 


LETTERS applying for information to be furnished by post 
cannot be attended to. 


“Correspondents are requested to keep copies of their 


drawings and manuscripts. as the Editor eannot under- 
take to return such as may be rejected, 


IMPROVEMENTS IN LITHOGRAPHIC 
MACHINES. 


Though not bearing much on engineering, still, 


-as an instance of ingenuity, the lithographic printing 


machine of M. Huguet, exhibited at the Dublin Ex- 
hibition by Messrs. Hughes and Kimber, of Fetter- 
lane, London, claims attention. It is said to be 
capable of producing 7,000impressions per day, which 
is more than twenty-three times the work that could 
be got out of the old machines, and there are besides 
suitable arrangements for varying the speed of work- 
ing when necessary. The inking apparatus is self- 
acting, and in doing colour work the cylinder stops 
at each revolution to give time for adjusting the 
paper, which is a matter of the first importance. 


InvVisIBLE violet rays turn guaiacum to green, 
which the red rays restore. 


___{Novemper 24, 1865, 
NOTICE TO ADVERTISERS. 


An Advertisement Canvasser named BUTLER has no au- 


collect money from Advertisers or others. 


4 thority from the Proprietor of the “ Bnglish Mechanic” te 


THE ENGLISH MECHANIC! 
Just Ready, and now Publishing, the © 
FIRST VOLUME . 


f 
THE ENGLISH MECHANIC, 


A Record of Mechanical Invention, Scientific, and 
Industrial Progress. 
UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 
Handsomely bound, only 4s. 6d,; post free, 5s. 


OFFICE, 147, FLEET-STREET, LONDON, 


and all 
Booksellers, 


- 


THE ENGLISH MECHANIC. 
Every Tuesday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 
*,* Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 


It is solicited that all back Numbers be ordered at 


once; 
All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
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| THE EXPLOSION AT NINE ELMS, 


KTOTWITHSTANDING the evidence given by 
|Y Dr. Letheby at the inquest held on the bodies 
of the unfortunate men who met with their death in 


the recent catastrophe at Nine Elms, a large portion 
of the metropolitan public remain under the impres- 


and around London. Our excellent contemporary, 
the Times, which supplies a social, moral, and poli- 
tical. code to so many, having been rather unfortunate 
in its scientific dabblings, has assisted in fostering 
this feeling of insecurity among the denizens of gas- 
workey neighbourhoods which, we are afraid, only 
the non-bursting of these immense reservoirs will in 
time allay. The Times asserted that one, at least, 
of the Nine Elms gasometers exploded—neither ot 
them did any such thing. What, then, did explode? 
In the retort-house were three governors, or regu- 
lators, immersed in eight inches of water. Close 
adjoining were open smithy fires. So there were 
the gas and the means of explosion, other things 
in order for it. Some ignorant workmen—not those 
of the gas company—were employed in plastering 
this governor-house, and, somehow or other, one o 
more of them had managed to tilt one of the governors 
on one side, and so allowed the gas to escape into the 
large room. There it became mixed with atmos- 
pheric air in such quantity as to render it explosive ; 
the dreadful compound reached a light, the explosion 
took plaze, hurling masses of the strong building in 
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the direction of the gasometers, which, besides being 
thrown somewhat off their perpendicular by thesudden 
and gevyere concussion of air, were struck at the 
same moment by pieces of ruin projected by the 
explosion; thus holes were made in them, and hence 
what befel—but no explosion.. One was converted 
into a huge gas burner, the gas within being burnt 
away in a huge column of fire, the gas in the other 
escaping through the vent into the atmosphere. It 
will be seen, then, that it was the liberated gas, 
mixed with atmospheric air, which exploded; and 
it may as easily be understood that it is next to 
impossible for a charged gasometer to explode. Air 
may get into a gasometer, but even then it would 
not explode. It would show itself at our burners, 
in a sputtering and a jumping, and occasionally a 
‘going out,” nothing more. 

There can be no doubt, however, that gas-works 
in the heart of a city are in the wrong place. Em- 
phatically, they have no business there. They are 
a nuisance, and, as such, should receive notice to 
quit. There are numerous localities away down the 
river where their filthy smell would annoy and injure 
no one, and where the expenses of the companies 
would be much decreased in one great item—coal 
carriage; for, away down the river, vessels could 
discharge intoa jetty at the works, and save all 
cost of transhipment, as now, to bring the coals above 
bridge. The sums which each of their present im- 
mense and valuable sites would bring in would pur- 
chase enough land elsewhere for three works; and, 
altogether, the sooner they set about moving out of 
town the better for the inhabitants of the several 
localities, the public at large, and, doubtless, their 
own interests. 


SORBY’S SPECTRUM MICROSCOPE. 


Th superiority of the new form, as published 
_ by Mr. H. C. Sorby, consists in the employ- 
ment of a compound direct vision prism over the 
eye-piece. The slit is fixed in the focus of the upper 
lens of the eye-piece, which is made achromatic, so 
that all parts of the spectrum may be distinctly seen 
at the same time. By using a binocular microscope, 
the inclined tube can be employed as a finder; and, 
on arranging so that a minute object is in the centre 
of the field, it will be directly in front of the slit 
fixed in the eye-piece of the other tube. On looking 
through this eye-piece, it is easy to see that the ob- 
ject is properly placed in front of the slit; and then, 
on placing the prism on the eye-piece, as if it were 
a Nichols’s prism, the spectrum of the object 
can be seen to great advantage, This compound 
analyzing prism consists of two right-angled prisms 
of flint glass, between which is a rectangular prism 
of crown glass, and at each end a crown glass prism 
of about 75°, all cemented together with Canada 
balsam. Arrangements are also made in the instru- 
ment, by means of a reflecting prism covering half 
the slit, so that the spectrum of a minute object 
placed on the stage may be compared with that of a 
larger object placed on a stage attached to the side of 
the eye-piece, and thus their difference or identity 
may be seen ata glance. It is thus easy to compare 
the spectra of minute crystals and of their solutions ; 
to study the spectra of small coloured blow-pipe 
beads; and, in fact, accurately examine the nature 
of the light of any minute liquid or solid coloured 
substances. By using a parabolic reflector attached 


to the object glass, opaque bodies may be examined | 


by reflected light; and, as a curious test-object, it 
may be mentioned that, by this means, a speck of 
blood on white paper, which would not weigh more 
than one-millionth of a grain, will show a perfectly 
characteristic spectrum. 


RAILWAY STATION SIGNALS. 


There is one question invariably asked when @ 
night train draws up ata station—Where are we 
now? The painted board cannot be read in the 
darkness, but there is animmediate answer from the 
porter, but the worst of it is that answer, uttered 
with railway speed, or it may be in a provinciai 
patois, is wholly unintelligible, and thus it happens 
nervous travellers get bewildered, and are frequently 
carried beyond the station where it was their in- 
tention to have alighted. Onthe Great Northern, 
the Great Western, the Brighton, the Metropolitan, 
and several other lines, they have, in order to remedy 
this evil, adopted a very simple arrangement devised 
by Mr. Wm. Grant, of Liverpool. It is this :—He 
has an iron frame to fit on to the top of the lamp, 
and from the sides of that frame he suspends a strip 
of stained glass lettered with the name of the station. 
The light from the lamp illuminates those letters, 
and renders them legible to any person. 


ENGLISH MECHANIC. 
LETTERS TO THE EDITOR 


[We do not hold ourselves responsible for the opinions ef 
our correspondents. | 


ASTRONOMICAL TELESCOPES. 

Sir,—As a tyro in astronomical science, I beg to tender my 
thanks to Mr. R. B. Wegg, for his admirable communica- 
tion on telescopes in Tar Mucuanic of Nov, 10th, A word 
as to cost, namely, £2 10s. No doubt cheap for a good 
instrument, but to a working man, at the present price of 
provisions a serious sum, Now I have no doubt but that 
Mr. Wegg’s ingenuity and practical knowledge would enable 
him to suggest how to procure a good telescope ata cheaper 
rate. I am aware that good lenses are indispensable to 
prevent refraction, &c,, &c., This I believe to be the only 
difficulty. I have seen it stated, that lenses, fora very use- 
ful telescope, may be ontained, for about four shillings. I, 
for one, would feel exceedingly obliged for information how 
to accomplish this. 

I may also observe that the thanks of the readers of THE 
ENGLISH MEcHANIC. are especially due to those gentlemen 
who so kindly answer queries inserted. ATHELSTANE, 


FURNACE BARS. 

Sir,—J. Manston not having responded to your in- 
vitation, and dissenting from T, Jackson, No. 28, Vol. 1. I 
forward herewith sketches of a bar designed by me up- 
wards of 20 years since. Subjected to the action of various 
kinds of fuel, the results have proved highly satisfactory. 


ae 


a 


| 


The diagrams represent top and side views, and an en- 
larged mid section in which A is the dead plate, the end 
next furnace being inclined for the bearing B of the fire 
bar to travel upon. 

The difficulty generally experienced, arises, I think, 
from inattention to the laws of nature, 7.¢., non provision 
for expansion in length. That this plane it is worthy of 
consideration is evidenced by the fact of my having, during 
the recent erection of furnace work, again inserted a nest 
of town cast bars, after 2 years and five months constant 
service, all of them being perfect in shape and uninjured in 
the slightest degree, excepting where the surfaces are 
burred by the stoking irons in removal of slag. 

F. G. MULHOLLAND. 


STEAM BOILERS. 

Sir,—Will you permit me to trespass on your time and 
space a little, the importance of the subject must be my 
apology. I consider it is necessary to have as clear views 
as possible on boiler constructions, and am willing to state 
my own views and experience. Iam anxious also to have 
the views of others more experienced in this matter. In 
reference to A. Neison, in your journal, Nov. 10, 1865, he 
says, ‘‘that I stated the hoops would only add strength to 
the weakest part.” What I said was, the hoop would only 
add strength equal to its cross section at weakest part, that 
is, the part weakened by rivet holes. 

The next fallacy your correspondent says is caused by 
his neglect te state the boiler designed was for an inter- 
nally fired one, and in the case of flues the principle would 
be reversed, only the steel straps would be dispensed with. 

This is the only casein which hoops may be used to ad- 
vantage. Flues of greater length than ten feet are generally 
hooped with T or angle iron to prevent collapse. 

Again, your correspondent says I will perceive that the 
greater the number of hoops, the stronger the boiler, in some 
cases, Yes, but why not add tothe thickness of plates in 
this case, it would cost no more for work. An increase of 
one 1-16th of an inch in thickness would increase the 
strength of a 6 feet boiler in its resistance to bursting 
pressure 75 lbs. square inch, while the increase of weight 
would only be 2} lbs. to the square foot of surface. As to 
defective welding, we never had a spoiled plate, and with 


proper care and method ordinary men may weld plates with - 


certainty. 
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Plates, of course, may be rolled longer than required for 


boilers, and are doneso at the risk of the makers, so that 
builders may always have good plates. As to rivetting being 
more safe and reliable, I beg to differ with A. Neison. The 
punching of the holes near to the edge of the plate ofttimes 


seriously injures the plate, causing weak places in the 


boiler ; in fact, so impressed with this are some engineers 


that they have their boilers drilled holes. ASPIRANT., 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


MAGNETO-ELECTRIC Macutnge —I shall feel obliged to 
E Furze if he will let me know if the springs §, S, in his 
sketch of a magnetic machine, (in No, 27) are in metallic 
communication with T, T ; also, if-one thick perm magnet 
would do instead of a compound one? Perhaps he will 
give me the size of itin plain figures, aS I do not under- 
stand decimals ?—JOHN DONNELLY. 

CANADA BaLsaAM.—Can you, Sir, or any of your readers 
inform me of a means of rendering Canada balsam which 
has set hard limpid and fit for use? I have tried heat, but 
I do not find it a satisfactory means ?—MICROS. 

TELESCOPE.—Can E. B. Wegg inform me how to make 
an ordinary telescope to magnify at a distance? Price 
about 12s. 6d.—MAGNIFIER. : 

CHEMIST’S FOLDING MacuinE.—Can any of your numer- 
ous readers and contributors inform me; ist. If any me- 
chanist has invented or patented a machine for charging, 
snipping, and folding small powders, such as chemists use 
for medicines? 2nd. If no such machine has been the 
subject of experiment, can you give the name of any me- 
chanist within whose sphere of inventive labour such a 
machine might come ?—ARCHIMEDES. 

SOLDERING.—Can you, or one of your correspondents 
inform me how to solder metals together in the ordinary 
manner of soldering ; and also, how to join fine work to- 
gether by means of a chemical process ; and the names of 
the instruments and chemicals used therein ?—W. H. 8. 

ADDRESS WANTED.—If Joseph White will send his address 
to THE ENGLISH MECHANIC, I shall feel obiiged ?—PNEv- 
MATIC. 

STEAM QuADRANT.—Can any of your readers inform me 
how to find the diameter of the circle of quadrants in steam 
engines ?—INQUIRING JAMIE, 

TELESCOPE.—Itisstatedin Dr. Dick’s “Solar System,” part 
II, p. 57, that an achromatic telescope five feet long will 
bear a higher power than one of the common sort a hun- 
dred feet long. Perhaps some of your readers will tell 
me why this great difference is, and where I can obtain 
pure flint and plate glass for optical purposes ?—E, B. P. 

FLASH PaPER.—Can any of the readers of THE ENGLISH 
Mrcuanic inform me where I can get flash paper in Bir- 
mingham ?—C. B. 

STEAMING AND BENDING AsH TimBERS.—Can any of the 
readers of THE EnGLISH MECHANIC inform me of the best 
method of bending timber? I have tried several without. 
succeeding to my liking. —A SUBSCRIBER, Ashford. i 

PREPARING Woop .—Can any one oblige me with the in- 
formation, how I am to proceed in making pipes of such 
wood as apple tree or cherry tree fireproof, without spoil- 
ing the colour of the wood.—T. R. R. G. 

SILVERING.- Can any of your readers inform me of the 
process of French dead silvering, such as used for dials of 
watches, &c. ?—W. MARTIN. 

Morion.—Will any of your readers oblige me with ade- 
scription of Watt’s sun and planet motion ?—C. W., Peter- 
boro. 

BEVIL CoG WHEEL.—Will any one inform me how to 
make a pattern for a bevil cog-wheel and pinion ; large 
wheel, 2ft. diameter pinion, 8 inches ; wheels to work at 
right angles with each other?—G. 8. C. . 

Liqaut FOR Magic LantERn.—Will any of your readers 
inform me how to procure a good and effective light, 
to show photogrophs in lieu of the lime light; where can 
a description of the “ wavish light” be had?—Harry, 

RaumnOrFr Cor.—Electra would greatly oblige by 
telling me Ist. The size and weight of tinfoil for a 
Rumkorff, such as he described. 2nd. If I could add a 
brass tube to moderate the shock? 3rd. If he knows 
where I can get the 42 wire, not covered? 4th. Will iron 
wire do for the second coil? 5th. Thesort of carbon used 
for Bunsen’s battery? 6th. If there must be the same 
number of inches of carbon of zine exposed to action of 
the acid? By answering this you will oblige.—R#um- 
KORFF, 


amera ee» 


PRESSURE ON STEAM VALVE. 

Will any of your numerous correspondents inform me 
through your columns what will be the pressure per square 
inch of. valve, when steam begins to blow off, levers loaded 
as above. And at what distance from centres of fulcrum 
must the weight W, be placed; that boiler may be loaded 
to 60lbs. per square inch. 


Ree Se ee Se ne ys SATE DR ema 


A, B, is a safety valve lever, 133 inches over all, is uni- 


form, and weighs 2lbs, 14} oz, 


F, is fulcrum, and is 2 inches from centre of valve 
spindle S. ~ 
W, isa lead weight fixed on lever, its centre is 93 inches 


from F, and weighs 33lbs. 


V, is valve, and is 1% inches in diameter ; valve and 
spindle weighs lb. 7 oz. 

Lever is 1 5-18” broad (or deep), and 9 ]6’’ thick, 

Centre of fulcrum is distant 18-16’’ from Ay 
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THE ENGLISH MECHANTC, (NovempBur 24, 1865, 


I beg to.thank,Mr. J, Wheately for his clear method of 
eccentric setting, Can he or others inform me how to set off 
a link in various. positions (on paper), and why valve 
moves when gear is middled on turning engines by hand ? 
My. questions-refer to: link with rods attached to ron . 

l e ° J. 


POLAR AXIS AND GRAVITY. 

Sir, —In answer to your correspondent T, C., I may inform 
him that, according to the elaborate calċulations of the 
Astronomer Royal, made in 1830, the polar axis of the 
earth measures 41,707,620 feet, and the equatorial diame- 
ter, 41,847,426 feet. Now, at the end of the year 1859, we 
received from General Schubert, of St. Petersburg, a-re- 
determination, founded, however, upon relatively few data, 
of the figure of. the earth (printed in the Memoirs ofthe Rus-: 
sian Imperial Academy of Science), in which he arrives:at the. 
„curious result that our-globe is not a solid of revolution, but: 
that the figure ofthe equator is elliptical. He gives as the 
length of the Doe axis 41,711,206 feet. The maximum: 


-compression ———, and the minimum compression 
292109 l 


1 s 
oe The longitude of the equatorial major.axis he 
302'00 
places at 41° VE, and that of the minor axis 181° .4’ E. 
Upon attention being drawn .to these remarkable conclu- 
sions, Captain A. R. Clarke, R.E., repeated the whole of 
„General Schubert’s calculations in a much more ‘precise 
manner ; using a greater number of observed latitudes, and 
bringing out the probable error of the. elements. The 
results at which -he:arrived are:these :—The-elliploid which 
-best-represents-has:its:major axis in longitude 13°58’ 5’’ E, 
The el and least values of the meridian compression 
1 


are —————in longitude 13° 58 5” E, and ——— 
-28679 ; l 09'364 
longitude 103° 58’.5’’ E' The Jength.of the polar axis he 
finds to be 41,707,586 feet. The- difference of 1he equatorial 
axes amounts to 10,616 feet, or, roughly,- two miles. It is 
important te .observe though, that Captain Clarke ‘‘eon- 
ceives that it would be scarcely correet to say that we had 
proved the earth not to be a:solid of revolution ; to do that 
would require data which we are not in -possession of at 
present, and several arcs of longitude would be necessary.” 
In reply to C. R., without going into any theoretical 
detail, he may find the centre of gravity of any body, by 
suspending it by means. of a thread from-some point ofits 
surface; and when atrest, marking.as accurately as possi- 
ble, the point at:which:the thread would come out. did it 
pass straight through the body. Then the centre of gravity 
is somewhere in:this line. Let him now suspend the body 
from some other. point, and mark the vertical continuation 
of the thread, as before—the centre of gravity will also be 
somewhere in-this new line. Then, inasmuch as itis in 
both lines, it must. of necessity be in the point where they 
ntersect. 
A FELLOW or tHe ROYAL ÅSTRONOMICAL SOCIETY. 
November 14, 1865. 


in 


FRET SAW. 

Sir,—In answer to J. W., I senda drawing and descrip- 
tion ofa fret saw which Ihave made, and had in use for 
three years. Itis my own design, and Irun itat a speed 
of from 300 to 500 cuts per minute, and the length of stroke 
of the saw is regulated, as will be seen in thedrawing. 


‘When circles are required tobe cut, I adjust a clamp, 
with centre pin, to the saw table, and set it to the required 


radius. 


A, disc, with adjustable crank pin for regulating the 
throw or length of cut. f 

B, saw tableon a pivot C, and fixed by thumbscrew D. 

E, saw held in screw jaws. 

F, slide carrying the elbow lever, and fixed by a set 

rew behind; 

G, G, grooved pulleys. E 

H, stretching band of crinoline steel, kept in tension by 
the slide F. Tos. E. MERRITT. 


UTILISING COTTON WASTE. 

Sir,—An enquiry was madeinaformer number of your 
valuable periodical under the above heading. At that time 
I had not the opportunity of sending the desired informa- 
tion ; but I now beg to.say that cotton waste may, and can 
be utilised by steeping.a short time (say 24 hours) ina 
warm alkaline solution, and thoroughly washing it through, 
when the alkaline solution will have united with the grease 
contained in the waste, forming a saponaceous compound, 
which may be further utilised by using the solution in 


lieu, or with a small addition of oil for lubricating purposes, . 


or for making anti-friction grease for colliery or other pur- 
poses, : 

The waste is, after washing ‘thoroughly, dried, and used 
again’fer similar purposes as heretofore, thus effecting a. 
sayfng of upwards.of 55 per cent. S. Dutton, 


| would remark that his proposition has little novelty in it. 


‘| boat containing twelve men by voltaic agency, Sir H 


charge 15s. for, I shallbe happy to give any information 


MULTUM IN-PARVYO. 


Sir, — In reply to Arrow, Whitworth’s scale for. angular 
thread‘of the given diameter is-as follows :— ` ` 


THE SUN EXTINGUISHING FIRE, 
Sir,—In answer to the- question of F. Mason, November 
10th, 1865, I beg to refer him to the Imperial Magazine, 
August, 1826. 


er lorlavls arly) 1) The simple reason. of the sun putting out fire when 


Diameter‘of bolt j——|—_}__|__j |_| shining upon it appears to be that he extracts from the 
8 |16)2 [8 |4 |8. | Angle of | burning matter that oxygen, the supply of which is so 
~|7 ||| ||] f Thread 55°. | essential to combustion. ; 


But, tothe more particular reason. I surely have no | 
need to tell any of the readers of your magazine that fire 
ill not burn without air. And, from the supply provided 
or this purpose, it.is the oxygen separated by the burning 
materials from the atmospheric.air which becomes decom- 
posed by passing through them, that. alone supports and 
prolongs combustion. If, however, as fast as these mate- 
tials should,:as it were, attempt to imbibe and appropriate 
oxygen, a counteractive power should deprive them of it, it 
is evident that combustion would slacken, and ultimately 
cease. Now, this theory appears to me to be demonstrated 
in the case before ns. The sun shining upon the fire is 
the counteractive power. The rays of the sun have astrong 
pendency to draw off oxyg2n from certain bodies contain- 
ing it. 

Upon this principle some metallic oxides become decom- 
‘posed, and lose their colour. 

If afire that is not burning very. Strongly, and is not 
supplied well with fuel. strongly combustible, that is not 
open to a strong current of air, be left to have the sun 
shining powerfully upon if, the fire would soon go out, & 
result I have witnessed. . 

The sun is not likely to extinguish a large fire, such asa 
furnace, which is constantly supplied with fuel, and kept 
up by a blast, , 

But, with a parlour fire (to which.the querist, I suppose, 
refers) long left without. attendance, with the sun shining 
upon it through a window, and perhaps with the window 
and door ‘both shut, the fire will soon die out. 

- A. GROGONO. 


Hippo had better.save:his solutions and reduce them to 
their ‘respective metals. With our present knowledge I 
think their application :to plating purposes is out of the 
question. In electrical ‘deposition.we are obliged so far to 
be. content.with the argento and auro.cyanides; if Hippo 
can cheaply convert his residues into either of these, he will 
achieve a success, ae 

Chemicus.should try the. cement made of bees-wax, resin, 
and Venetian-red, several times described in your columns, 
but what is infinitely better, is to have his spindle turned 
with a screw in the centre, and grip it by a nut and washer 
on each side. The washer may be easily and advanta- 
geously made -of vulcanised India-rubber 1-16” thick. All 
other cement used should .be sealing-wax dissolved in 
naptha or methylated spirit. 

Anselm Splain.—Silver will not serve’as a substitute 
for platinum in contact.breakers unless he wishes to spend 
ten times the cost of the platinum to produce—well, say, only 
failure. Gold and platinum are the only metals we know. 
of that will serve the purpose, and the latter is the cheaper. 
of the two, hence generally used. The spring should not be 
plated, but a small hole drilled through, and a piece of plati- 
num wire rivetted therein, or otherwise a piece of platinum 
foil twined on to the spring. 

J.C. Wigg.—The permanent magnet is the steel one, and 
the temporary magnet the iron one in a magneto-electric 
machine. Steel ones are made by touch from other power- 
ful magnets, Or by insertion in a coil, through which a 
large volume of electricity is passed from a powerful bat- 
tery, generally beyond the means of an amateur ; the other 
is a simple core of the softest iron, that can be got wound 
with a large number of convolutions of very fine silk- 
covered wire, and only becomes magnetic by induction 
when passing the poles of the steel magnet, 

Scientific, —Try gutta-percha. It takes plumbago as 
naturally as a child does the breast, and, with a little care 
in manipulation, gives fine sharp results. 

G. S. gives only a very incorrect method of finding the 
pressure per square inch on a boiler undera given strain, 
and not the strain a boiler would bear without rupture, as 
tested by the safety valve, which was the question put by 
T. G. Maugh. Try again. G.S., and despair not. 

Last, but not least, Sparrow Hawk.—Glass tube for the 
helix would be awkward to obtain, and is unnecessary for 
the job. About thirty yards of thick cotton-covered wire 
wound in ashort helix, and attached to from six to ten 
Grove’s or Bunsen’s cells coupled for quantity, should be 
passed several times backwards and forwards over the in- 
tended magnet, a soft iron armature being all the time 
kept in contact with the poles, whatever the shape of the 
magnet ; then break contact with the battery, and remove 
the armature and coil, - 

T, H.-B.—Nitrous acid'reduced by the addition of a small 
quantity of water renders hard surfaces of cast-iron work- 
able, Wma. TONKES. 


PLACING ECCENTRICS ON SHAFTS. 

Sir,—Having seen the explanation of Mr. Wheatley 
about placing eccentrics on the shaft in No. 33 of your valu- 
able paper, I would feel obliged if Mr. W. would give a 
simpler explanation of the way he marks them off to place 
them on the shaft in their proper position ; by so doing he 
will much oblige. 

I also beg leave to show the way I am accustomed to put 
them on, lt is as follows :— 


a one a, 


VOLTAIC PROPULSION. 
Sir,—In answer to your correspondent John Tawse, I 


Some years ago Professor Jacobi.succeeded in propelling a 
um- 
phry Davy also employed the same sort of battery which 
your correspondent suggests, but for-a different purpose. 
To prevent corrosion in copper sheathing, he attached 
pieces of zinc to the copper, and the zinc, by undergoing 
corrosion instead of the copper, left the latter clean ; but. 
therein lay the fault, as the clean surface afforded such a 
good resting place, it was soon covered with marine shell- 
fish, &c., which is much worse than corrosion. If this was 
to take place.on your correspondent’s battery, the surface 
exposed would be much reduced, and the battery power 
would suffer in consequence. 

Next ecmes the very important question. Would it be 

cheaper to use zinc instead of coal? For, as the coal is 
oxidised at the expense of the air, so is the zinc attached 
by the chlorine of the sea salt, and chemical action takes 
place in both. Now, the equivalent of carbon is 6, and 
that of zinc 82. Then, 6 atoms of carbon in combining 
with 8 of oxygen, set free as much force as 32 of zine in 
combining with 385°5 of chlorine, so that more than ffve 
times the quantity of zinc is required, and consequently a 
much greater outlay is required. Liebig says, that the 
coal used in reducing zinc from its ores would set free 
more effective force ‘by burning it under a boiler than 
would all the zinc in galvanic or other apparatus. 
g I have only one more objection, and then I have done. 
Your correspondent suggests that the metal plates should 
be insulated from the ship by means of gutta-percha 
sheets. Now, would the gutta-percha be strong enough 
to hold the rivets ? for it is absolutely necessary that there 
be no metallic connection with the ship, or the gutta- 
percha would be of no use. _ Vincent C, Davis. 


Find-the two centres, A, and B, through them draw the 
centre line D, C, with A fora centre, and A, B, for a radius.; 
describe the arc E, F. with B for a centre, and the 
lap + the lead for a radius ; describe.an arc, cutting E, FE, 
in G ; then from the centre A, draw the line A, H, through 
the point G. A, H,is the line to which the eccentric is 
set, 

‘The foregoing explanation is written under the supposi- 
tion that your enquirers know how to set their shafts before 
proceeding to set their pulleys,§ A Common $”. 


GRAVITY 
Six,—In answer toC. R., who wants to find the centre of 
. gravity of any solid body. Ifhe suspend a body which is 
bounded by two parallel planes from any two points within 
itself, successively marking,.in each case a perpendicular 
line from the point of suspension, the centre of gravity will 
be found at the point of their intersection, which may 
easily be proved by. suspending itin that point, when it 
Will be found to: keep any position it may be placed in. 
The same process would be.applicable to any body, whatever 
its form, if we could pierce its dimensions by eer > 


| FURNACE BARS. 

| [Sir —In reply to Mr. Pritchard's wish ‘for further parti- 
culars regarding furnace bars, I beg to say that they are 
3’ 6’ long, 44” deep at the middle, and the cross section In 
centre of bar, is 3 at the top, and tapers to.3 at the bottom. 
weight 241lbs. Ihave them innine boilers 24feet long, by 7 
diameter. Of course, there are two lengths of bars in firefeet - 
box, and Ican at anytime lift thèm with the naked hand, 
they ‘being almost cold with the cold air impinging against — 
them and passing through them. The air spaces betwixt 
the bars are :?. ‘Ofcourse, that depends upon the quality of 
coal used, I used slack, THos. JACKSON, 


STONE CUTTING] 


Sisir,—Inreply to J. L, query—there is a small work. on 
“Masonry and Stone Cutting” in Weale'’s series, at 1s.. 
There is also a machine-patented that will do square yards 
of rough stones out of the quarry, and bring them to a true 
face in cne day, and polish them if required. In fact, it- 
will do for about 4s. what it requires by hand labour to 


saat MAGNETISM. i 
Sir, —In answer to J. B., the transmission of an electric 
discharge through a steel bar under the influence of a 
magnet will produce permanent magnetism inthe bar. 
‘THOMPSHSH: 


respecting the above. , JACKSON, 


‘Novemper 24, 1865.] 


MISCELLANEOUS NOTES. 


Sir, —T., Stodhard would find no advantage in using a 
condenser composed of alternate sheets of varnished paper 
and tinfoil-over the Leyden jar. Certainly, it is quite pos- 
sible to use a condenser to answer all the purposes of the 
Leyden jar, provided the sheets of tinfoil are properly 
insulated {from each other, which is no easy task to do 
properly. The condenser should have one end or side con- 
nected with the ground (a damp bath will do), and the 
other brought in‘close proximity, without actual contact, to 
the prime conductor of your machine, a 

J. B,—Magnetism may be produced in steel either by 
coiling the article with afew turns of stout wire, and joining 
in circuit for a short time with a quantity battery, or by 
rubbing the steel article a short time across the pole of a 
natural or artificial magnet. | 

W. H. H.—Platinised silver plates are obtainable at 
Sykes, 4, Holly-place, Rockwell, 8. The price of a plate 
the dimensions you name would be about 5s. 

Ihave no doubt the author of the ‘‘ Handbook of Prac- 
tical Telegrapby,” Mr. Culley, of the E. and I, T. Co. 
Bristol, can supply EZ. McGurk, or any of your correspon- 
dents with copies of his work. The priceis 7s. 6d., with 
perhaps a trifle extra for postage. 

. F. B. may prepare his plaster casts for the electrotyping 
‘process by soaking them, or boiling them in bees wax ; 


next, polish the surface to be electrotyped with plumbago, [ 


or dlacklead, and attach to your bath in the usual way. 
EDWIN FURZE, 


CENTRE OF GRAVITY. 

Sir,—In reply to C. R., No. 33, respecting centre of gra- 
vity. Centre of gravity is that point (in a body) which, if 
supported, the body will remain at rest in any position 
whatever. 
equal equilibria. : 

To find ‘the centre of gravity: Suspend the body by two 
different points, find the lines of direction in each case, and 
the point where these lines intersect is called the centre of 
gravity. A piece of wood, for instance. 


The piece of wood A, B, C, D, has been suspended at the 
point C, and the line of direction B, C, has been drawn, 
the diagram represents it as being suspended at the point 
A, the line of direction A, D, is shown; therefore, the 
point E, where the two lines of direction (B, C, and A, D,) 
intersect.is the centre of gravity of the piece of wood A, B, 
©, D. The method of suspending the body is simply this: 
Take a piercer, and round its blade place a piece of cord or 
thread, to the end of which is attached a small weight (such 
as P in the diagram), insert the piercer’s blade in one of the 
points of suspension, and the string will mark, or coincide 
with, the line of direction. — l 

In answer to F. Mason, No. 33, respecting the power of 
solar rays to extinguish the heat ofa fire :— 

Itisa well known fact that when a person’s clothes are 
‘on fire, a blanket wrapped closely round the burning clothes 
more speedily extinguishes the fire than any other article. 
The same principle applies in the presentcase, the rays of 
white light being a non-conductorof heat surrounds the 
fire, and forms a coating or covering round the fire, which, 
in time, completely extinguishes it. 

DAYID SLOAN THOMSON, 


DANIELUS BATTERY. 

Sir,—In reply to Wm. Hoskin. respecting Daniell’s bat- 
tery, does he think a battery using sulphuric acid would 
last constanta very long time? I donot think it would last 
a week, and the zincs would very soon spoil, making it very 
expensive. i 

The railway telegraphs use only water, and Jast a long 
time. Some of ‘their batteries are not attended to for six 
months, but I do not understand their exact construc- 
tion. 

Can any reader give me the exact details of the construc- 
tion of a Daniell’s round form battery? . 

ALFRED CROFTS. 


. VEHICLE FOR COLOUR. 

Sir,—-Not hav ng seen any reply to Give and Take in No. 
29, I offerthe following :—. 
&{One ounce of borax, 2 ounces ot shellac, 1 pint of water. 
Boil a few minutes, stir witha piece of wood; or 1 ounce 
of liquid ammonia, 2 ounees shellac, 1 pint of water. 
Give and Take may add more or less shellac, or use any 
colour he can obtain at the chemist’s, 

Wii: any one tell me what thickness wood, say oak, can 
be cui with the cireular saw, driven by foot POW | r: 


nt 


ENGINEER’S-SCREWS. , 
~ Sir, —Arrow will find. a very good table for tap making, 
from a jin, to.6in. in‘ diameter—it will show how to make 
a. full set—im. the “Screw Cutter’s Guide,” advertised in 
TuE English MECHANIC, JANES MARTIN, 


Or, it is that point about which there are 
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TELESCOPY. 7 
Sir,—I have to thank your corresponé eiits for answering 
my enquiry about the barometer; but, for the benefit of 
those of your readers who. study teldscopy, I may mention 
that, on application to Messrs, Simpkin, Marshall, and 


Co., for the work on that subject that Old Charlie recom- | 


mends, I was informed that it is out of print, and has been 
so for some time. TORRICELLI. 


. WINDOW MACHINERY. 

Sir,—Snip can purchase a machine for his purpose much 
better, and cheaper than he can make one. Messrs. 
Bennett and Son, of St. Paul’s, Birmingham, make these 
machines, ALFRED NICHOLAS. 


THANKS. 


Sir,—Allow me to express my obligations to Mr. M‘Gurk. 


for his attention to all my queries. 

As he gives his address, I will not occupy any’ more of 
your vuluable space, but will communicate with him pri- 
vately by post if I require any further information of him. 

AMATEUB MECHANIC. 


INSTITUTION OF MECHANICAL ENGI- 
NEERS. , 

The general meeting of the members was held on 
the evening of the 2nd instant, in the Lecture 
Theatre of the Midland Institute, Birmingham, 
Henry Maudsley Esq., Vice-President in the chair. 

The secretary (Mr. W. P. Marshall) having read 


the minutes of the previous meeting, a large number 


of new members were elected, and the officers of the 
Institution were nominated by the meeting for the 
next annual election, 

The first paper read was ‘‘ On an Improved Safety 
Valve for Steam Engine Boilers,” by Mr. William 
Naylor, of London, the object of which is to prevent 
the steam, while blowing off through the safety valve, 
from rising in pressure beyond the limit to which the 
valve is adjusted. The valve is loaded by a spring 
acting through a lever, one end of the lever bearing 
upon the valve, while the other end is bent down out 
of the straight line to such an extent that the point 
of attachment of the spring, instead of being in the 
same straight line withthe bearing points of the valve 
and the centre pin, is at an angle of fifty-five degrees 
to that line; and, therefore, when the valve is lifted 
by the steam pressure the depression of the tail end 
of the lever causes the effective leverage at which 
the spring acts to be shortened simultaneously with 
the extension of the spring. Hence the increased 
pressure of the spring, consequent upon its extension 
by the lifting of the valve when blowing off, may be 
entirely counteracted by the shortening of the lever- 
age at which its acts; and in practice the bent form 
of the tail end of the lever is so adjusted that, when 
the valve lifts by the steam blowing off, the load upon 
the valve is actually diminished, notwithstanding 
the increase. of pressure of the spring. With the 
ordinary safety valves, on the contrary, loaded with 
levers and spring balances, the whole increased 
pressure of the spring is thrown on the valvein lifting, 
and the increase in the boiler pressure sometimes 
reaches a very serious amount. LHven'a dead weight 


upon the valve, as in stationary and marine boilers, . 


allows of considerable increase of boiler pressure 
when the steam is blowing off. It has, therefore, 
become necessary to devise some arrangement where- 
by the effective pressure of the spring upon the valve 
may be diminished when the steam is blowing off 
strongly ; and this is effectually accomplished in the 
improved valve by the bent lever upon which the 
spring acts. The improved valve is thereby enabled 
to lift to the full extent required for affording com- 
plete freedom to the steam blowing off,. without 
under any circumstances allowing the pressure of the 
steam in the boiler to increase more than 5 per cent. 
beyond the limit at which the valve is set to blow 
off. At the same time the valve closes again after 
blowing off strongly ; without allowing any sensible 
fall in the boiler pressure below that limit. The im- 
proved valve is in use on a number of locomotive 
boilers, and it is accordingly found that a single 
valve of only 2in. diameter gives the full area for 
discharge of the greatest generation of steam that is 
possible ; while with the two large ordinary valves 
that are generally used of 4in. or even 5in. diameter, 
the pressure rises very seriously when blowing off 
strongly. Specimens of the valve of different makes 
were exhibited. 
PHOTOGRAPHY. 

“Mr. Warren De la Rue’s lunar photographs are 
not only intresting as pictures of our satellite, but 
are found to be of great impertance in .a scientifie 
point of view, for an eminent astronomer has declared 
that, in rectifying our knowledge of the moon, more 
has been accomplished by these’ photographs in one 
hour than by forty years’ observation of occultations: 
This is a promising corroboration of what has been 


ey 
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already remarked concerning photography, that it 
will become of essential importance to astronomical 
science. For example, the moon’s libration is a 
phenomenon of which the observation has long over- 
taxed the patience and ingenuity of observers; but 
with photography it will be at once comparatively 
easy and exceedingly accurate. Henceforth, a pho- 
tographic department will have to form part of every 
good observatory. _ 

Messrs. E. and H. T. Anthony, of New York, 
call our attention to a novelty in photographic 
paper, ; which, if it fulfilithe promised conditions, 
will be a great acquisition tothe art. It is stated 
to have a pure dead white insoluble surface. At 
present we have séen nothing of it; but as an in- 
teresting announcement we give the description with 
which Messrs. Anthony have favoured us. It is 
styled ‘‘ Brinckenoff's Procelain Surface Photo- 
graphic Paper,” and the following advantages are 
claimed for it: —‘‘1. The insolubility of its surface, 
which allows it to be passed through all the solutions 
necessary to the production of the photographic 
image without raising the fibre, which in other papers 
causes the sinking of the impression into the tissue, 
rendering it flat and indistinct, and requiring theuse 
of some vehicle, such as gum, gelatine, or varnish, 
to bring it to the surface. 2. Its extreme purity of 
tone, whiteness of the lights, depth of the shadows, 
and delicacy of the half-tints, heretofore unattained 
on any plain paper, and its possessing all the 
strength of detail found in albumen paper, without 
the unpleasant gloss and hardness so much depre- 
cated in all large pictures where albumen is used. 
3. The surface, which is a pure dead white, resem- 
bling finely-grounded procelain, causes the image to . 
stand out from the back-ground with a stereoscopic 
effect which contrasts strongly with those made on 
surfaces that are porous and absorb the impression. 
into the body of the paper. 4. The facility of mani- 
pulation, requiring only the ordinary salting solu- 
tion, ammonia nitrate of silver (30 grains te the oz. 
of water) brushed over the surface, alkaline gold ton- 
ing and fresh hypo fixing, to produce the finest effect 

obtained by the most complicated formulas. 5. The 
great advantage of allowing the artiste to colour the 
photographs either in oil or water-colour, in less 
than half the time required on ordinary papers, 
without the use of any other preparation than that 
contained in the paper on which the image is made. 
The surface, though insoluble, is sufficiently absor- 
bent to take in the colour without any loss in force- 
or detail. 6. The susceptibility of a high polish 
under pressure if it is desired for small pictures that 
require colouring, such as vignette cards—usually so 
difficult to produce a good effect upon, owing to the: 
non-absorbent quality of the albumen. These are 
some of the distinguishing characteristics of the 
‘Procelain Surface Paper.’ Other and no less im- 
portant advantages will be readily seen in the use, 
such as their freedom from discolouration while dry- 
ing in the dark room, the premanency of the impres- 
sion, the short time required in washing, for the 
reason that the paper, being submerged, the pores. 
are all filled up with the material used in its prepara- 
tion ; hence the sulphide of silver cannot find any 
lodgment in the tissue of the paper, and fading is 
prevented, &c., &c.” These are the claims, we 
understand, made by the inventor, and should pos- 
‘sibly be taken with a grain of salt, an inventor 
being very apt to over-estimate the charms of his. 
bantling. | 


MODIFICATION OF THE LENOIR GAS 
. ENGINE. l 

A very valuable improvement in the Lenior gas- 
engine has been effected by M. Hugon, of Paris. 
! Hitherto, the. explosion of the mixture of coal-gas 
and air employed in these engines has been effected 
by means of a voltaic spark, but M. Hugon effects it 
be a contrivance which is at once somewhat cheaper 
and much more regularin its working. To theslide 
or other valves regulating the admission of gas and 
air into the cylinder he attaches little burners, sup- 
plied with gas under pressure, and he: so arranges 
that the flame from these burners shall explode the 
mixture in the cylinder atthe proper time. These 
little jets are blown out by the explosion, but. are 
afterwards relighted by an outer jet, which is kept 
constantly burning. This simple improvement seems 
likely to considerably diminish the uncertainty and 
irregularity which have hitherto: characterised the 
action of the gas-engine, 


Tin wire, the thirteenth of an inch in thickness, 
sustains 34:7lb., a lead wire but 281b. 

Tux first pendulum clock was madé in 1641, for 
St. Paul’s, Covent- garden. 
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THE VELOCIPEDE. 


Ww E have before us some half-dozen sets of 

drawings, from our amateur friends, of this 
useful vehicle, which seem to come more into vogue 
the greater the distance working men have to travel 
between their homes and their “‘ jobs,” carrying their 
tools with them in many cases. As we could not use 
every one’s plans we have selected a few here and a 
few there. Of the double vehicle we give the only 
views come to hand. It will be evident that a high 
rate of velocity can be got out of one of these, con- 
structed for the two men who are always to use it. 
There is a remarkable sameness in the descriptions 
appended to each set of drawings—in fact, in giving 
one we give nearly all; so no offence can be found 
with us on that score. The figures will be explained 
in the matter to follow :— 


Fig. 1 is aside, elevation, and Fig. 2 an end ela- 
vation of the double vehicle. A isthe framing, B, B 
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the driving wheels, worked by a cranked axle C, 
having cranks cl, c?, cs, c4. The cranks ci, cg are 
worked by treadles D!, D2, andconnecting rods di, d?; 
and the cranks c3, ct are worked by levers E1, Et, 
Ee, Ee, and connecting rods el, e F F are india- 
rubber springs; G, G, are seats; H, H, steering 
apparatus; I, lamp; J, J, bars supporting the rod; 
K, on which the treadles, D1, D2, turn. 

Fig. 3 is a side elevation of a single vehicle, con- 
structed of steel in all except seats and wheels—which, 
however, may be made of iron. The framing, B, B, 
is 4ft] 8in. long, Zin. deep, and jin. thick. This, the 
backbone of the machine, is let into a brass socket, 
S, which carries the spindle of the guiding wheel. 

One rib is fixed under the seat, to which it acts as 
a support, and this rib (shown in Fig. 4) is fin. wide, 
5-16ths in. thick, laid down with its wide side to the 
seat. The rib centre is coincident with the wheel 
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centre, and is 9in. from back end of carriage. In 
making up the frame must be made red hot, anda 
recess formed gin. wide by 5-16th in. deep to allow 
it to come fair to underside of seat. The distance 
from centre of axle to underside of seat is 9in., the 
wood of the seat is 1 inch thick; so, with 2in. of 
cushion the driver is raised a foot over the centre of 
the wheels, and the centre of the seat is over that of 
the wheels. The seat, it may be remarked, is 
usually made a footin depth, and 14in. wide. A 3th 
rail is run round the seat, and fixed at the back, to 
give stiffness. The back of the seat should be well 
dovetailed to the sides, and the seat is also secured 
to the frame B, B by clips C, C, in U form. A hole 
is drilled through the clip sides and frame for rivet- 
ting. The clip ends are bent out at right angles for 
the screws. The rib R R is fastened to the seat by 
screws, two on each side the frame. The forward 
end of the frame is to be well fitted into the hole d, 
(Fig. 16). A hole, H, is drilled through the brass 


| it 
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and iron, and a bolt inserted (shown at f, Fig. 17.)' 
In Fig. 4 the dimensions of the driving axle are 
also given. The crank throw is 6in., and the dis- 
tance, as seen, from seat centre to centre of bearings 
as b bis 132in. The diameter of the axle is l}in., 
the bearings being turned down to žin., their length 
being 1kin. between the collars. The bearings at 
h h are for treadle hooks, the length of wheel is lin., 
and diameter fin. The ends of the ribs (Figs. 5 and 
6) are formed to hold the brasses in which revolve 
the axle bearings. The brasses are fitted into the U 
shaped straps, and retained in position by a flange 
asin Fig. 7. A steel key, K (Figs. 5 and 6), is passed 
through the strap ends to keep the axle from leaving 
the brasses, and a pin (p) is inserted in the key end 
to keep iť from drawing back. The straps noted are 
lin. by 1fin. The treadle (Fig. 8) is Zin. wide, and 
lin. thick; and to each side of the treadle bars a foot 
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plate, F, is fastened by clips c c. One end of the 
treadle bar is turned up, and the other formed into a 
double joint, as shown. The bent-up end has g 
brass fitted, similar to the axle brass, though smaller ; 
the joint at the other end is for the lower end of the 
suspension link. The bearing ends of the treadle bar 
are shown more distinctly in Figs. 9 and 10; the 
joint at the end of these bars is shown at Figs. 11 and 
12, and the pin at Fig. 13. This pin, a8 shown, is 
kept in position by a split end. One of the before- 
mentioned suspension links is shown at Fig. 14. The 
length from centre of pinholes is 144in. The plain 
part of the suspension link is 143in. diameter, and 
the eyes—which should be well ‘‘trued@’’ are žin. 
by 7-16in. thick. The hole through the brass socket 
S, Fig. 3 for thespindle s, s, (Fig. 15) of the guiding 
wheel is ŝin. diameter. In the same figure will be seen 
two bosses, b b, one on each side the socket into 
which are screwed the two arms, T, T, carrying the 
links whick swing on the ends of the arms (which are 


turned down to Zin. diameter). A collar c behind 
prevents the encroachment of the links towards the 
centre; a washer, w, on the end of the arm holds the 
link in position, and a pin across the point of the arm 
holds the washer. ‘The diameter of the driving 
wheels should not be less than 3feet. Itis only 
necessary to fix one wheel on the axle for driving, 
the other revolving freely to allow of facility in 
turning corners. The guiding wheel and fork with 
its dimensions are shown in Fig. 18. This wheel is 
20in. diameter, the boss is bushed with brass, and 
the hole is parallel. ‘he fork is made of iron Zin. 
wide and din. thick; the spindle has a diameter of 
šin. A collar, c, is formed on the spindle to allow 
the socket S, (Fig. 3)torest thereon, as described. 
A loose washer, w, is provided with a pin, to confine. 
the socket in an upward direction. In con- 
clusion we have to return our thanks to the Va- 
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rious correspondents who have obliged us, no- 
thing doubting but that the correspondents who 
sought the information will be obliged to us for so 
doing. 


NEW BULLET MACHINE. 


In the United States department of the Dublin 
Exhibition, Mr. Ward has on view an ingeniously 
contrived bullet machine. The frame consists of two 
hollow square sides, connected by end and feet cross 
pieces, between which is the gear wheel, driving 
pinion, fly, and compound band-wheel, and on each 
side piece is an arch for suspending the reels that 
contain the lead wire from which the bullets are 
made. The main shaft passes across the entire 
machine, with two bearings on either side piece. 
Between these bearings are two cams that propel the 
punch and die cam frame, which are guided by fixed 
cross pieces, and during the formation of a bullet the 
dies are rigidly closed. The lead wire is supplied 
from the reels by a self-adjusting feed, carried back 
by the retrograde movement of the punch bar; and 
by the aid of a spiral spring keeping the feed-tube 
lever against the set pin; the lead wire is brought 
in contact with an adjustable stop in the jaws of a 
vertical compressing forceps, which are then rigidly 
closed, and the horizontal cutting forceps brought 
into requisition, which severs the lead wire while 
under transverse compression. After this the verti- 
cal forceps are opened by the retrograde movement 
of the punch bar, when the severed piece of lead 
drops into a receiver in front of the dies, and is 
forced by the punch bar, on its forward movement, 
into the dies, when the bullet is formed; immediately 
afterwards a retrograde movement. is given to the 
die cam frame separating the dies, leaving the newly 
formed bullet on the point of the punch, from which 
it is released by its base coming in contact with the 
blank receiver on the retrograde movement of the 
punch. There is also an arrangement for causing 
the lead wire from which the bullets are made to 


pass through packed oil-tubes immediately previous | 


to being used. There is one remarkable difference 
between this invention and the machine used at 
‘Woolwich—namely, that Mr. Ward’s machine, un- 
like the one referred to, takes up in the beginning 
enly so much lead as is necessary to make the bullet, 
the Woolwich machine having to get rid of a portion 
of the quantity of lead first taken up. 


HOLTZAPFFEL’S ELLIPTICAL CUTTING 
FRAME.—By ASH. 


The elliptical cutting frame, invented by Captain 
Ash, is employed in the lathe for ornamenting 
turned surfaces with elliptical figures, after the 
same general method that. the eccentric cutting 
frame is employed for producing circular figures on 
similar surfaces—viz., the object to be ornamented is 
fixed on the lathe mandril, and motion is given to the 

` tool by the elliptical cutting frame, which is fitted to 
the receptacle of the sliding rest; orthetwomovements 
may be combined at pleasure. An almost infinite 
variety of patterns of a highly ornamental character 
will, therefore, be produced by the elliptical move- 
ment alone. In addition to which, the instrument 
is adapted to produce epicycloidal patterns of four 
loops, similar to those produced in the geometric 
chuck; these looped figures may likewise be made 
` in all proportions, and be placed in any positions. 
From these comprehensive powers of the elliptical 
cutting frame, it results that any desired arrange- 
ments may be produced of circles, ellipses, right 
lines, or four-looped figures—the instrument is, there- 
fore, a most desirable addition to all lathes for orna- 
mental turning, and, if required, its powersmay be still 
further increased by the addition of other epicy- 
cloidal patterns, or by combining its movements with 
those of the eccentric chuck or other apparatus for 
ornamental turning. 

The elliptical movement of the tool is produced, as 
in the geometric pen and in Ibbetson’s geometric 
chuck, by the combination of two circular movements 
in opposite directions, the one of which travels at 
double the angular velocity of the other. This is 
effected by the train of wheels seen in the front of 
the instrument, which are so arranged that the eccen- 
tric frame carrying the tool A makes two revolutions 
to the right, while the radial flange B makes one to 
the left; and the proportions of the ellipse described 
by the tool depend upon the relative degrees of ec- 
centricity given to A and B. Thus, when A and B 
are both placed central, the tool has no eccentricity, 
and merely produces a dot. When eccentricity is 
given to A alone, the tool describes a circle, the 
radius of which will depend upon the movement 


given to the screw of the eccentric frame, under the 
guidance of the micrometer head C, which has ten 
divisions. Supposing the eccentricity to be equal to 
four turns of the screw, or forty divisions of the mi- 
crometer head, and that it is desired to convert the 
circle into a straight line, the flange B is also moved 
forty divisions, by means of the adjusting screw D, 
upon which a winch handle is temporarily fitted. 
Any series of ellipses between the straight line and 
the circle may be described by reducing the eccen- 
tricity of the radial flange B. Thus, if it be shifted 
five divisions between each figure, a series of seven 
ellipses will be produced, gradually advancing from 
the right line to the circle. Any other number of 
divisions may be adopted in the same manner—the 
instrument being so adjusted that equal numbers of 
divisions on B and C always produce the straight 
line. Series of concentric ellipses are produced by 
adjusting both A and B. 


The radial action of the flange B, however, has 
the effect of placing the ellipses oblique to each 
other, instead of parallel, and this requires some 
compensation to be introduced. Captain Ash com- 
pensated the obliquity by shifting the division plate 
of the lathe a proportionate quantity. Subsequently 
the spindle was extended through the stem of the 
instrument, and a graduated disc, fixed on the end 
of the spindle, was employed for the compensation, 
but which is more conveniently and accurately ef- 
fected by means of the worm wheel and tangent 
screw movement, suggested by H. Perigal, Esq., 
F.R.A.S. The tangent screw E is moved by a winch 
handle, and has a micrometer so arranged that the 
movement indicated by one division exactly. com- 
pensates the obliquity produced by moving the flange 
B one division; and, therefore, to ensure the paral- 
lelism of the ellipses, it is only necessary to employ 


‘the same number of divisions on B and E. The 


tangent screw movement may also be employed to 
give any angular position to the ellipses that may be 
required. Thus, the worm wheel having 150 teeth, 
374 turns of the tangent screw will place any of the 
figures at right angles to their former positions. 
Four-looped figures are produced by changing the 
train of wheels. For ellipses, the train consists of 
a fixed wheel of forty-eight teeth, leading into one of 
twenty-four, to which is attached a thirty-six wheel, 
leading into another thirty-six wheel fixed to the 
axis carrying the eccentric frame A. For four- 
looped figures, the relative velocity of the eccentric 
frame is doubled by employing wheels of forty-eight 
and twenty-four teeth, instead of the pair of thirty- 
six wheels. The adjustment of four-looped figures 
for eccentricity and position, is effected in the same 
general manner as the adjustment of elliptical 
figures. 


CORNISH STAMPING MILLS. 


Mr. Hilary Bauerman’s descriptive catalogue of 
the various models in the Museum of Practical 
Geology is an excellent book, and is a valuable 
work of reference to the traveller through that very 
interesting building.. In the work is described, 
among others, the shamp-clamp at the Carn Brea 
Mill, and that at the Par Consols, Cornwall. ‘The 
stamping mill in the machine employed for reducing 
minerals toa state of division sufficiently fine to 
allow of the classification of their component parts 
by the action of water. It consists essentially of 
a series of vertical beams, called stamps. Shod 
with masses of wrought and cast-iren, which are 
lifted by cams fixed on the circumference of a rota- 
ting barrel, and allowed to fall on the fragment of 
ore beneath them. The powder, or coarse sand, the 
product, is removed by a stream of water passing 
through the coffer, the discharge taking place either 
through a perforated metal plate, a grating of bars, 
or by the swell of the water over a thin-edged board 
or weir—the last being termed a ‘‘ flasher.” In the 
Carn Brea mine stamp, the stamp heads are 72 in 
number, divided into two lines of 6 each ; the steam- 
engine is placed between them, and drives the cam 
barrels by a pair of short shafts, each carrying a 
fly-wheel, which are coupled together by the pin of 
the driving cranks. The stamps work in sets of 
three, divided from each other by upright pillars, to 
which are attached thick oaken planks, forming a 
closed box or coffer toa height of about 20 inches 
from the ground. The ores to be stamped are in- 
troduced, together with a stream of water, through 
a square hole in the hinder wall of the- coffer, 
whilst the finely-divided material is, as noted, car- 
ried out by the stream through perforated metal 
plates on the front wall. The stamp bed isa mass 
of white cast-iron, ef an irregular prismatic form, 
furnished with a tapered projecting tongue at its 
upper end, which is sunk into a corresponding 
socket at the lower end of a vertical timber beam, 
called a lifter, and is secured in place by two narrow 
wrought iron bands. The lifter moves vertically 
between two pairs of, parallel guides, :which are at- 
tached to transverse bars, uniting the dividing 
pillars of the sets together, a wooden tongue pro- 
jecting at right angles from it about midway be- 
tween the guides receives the action of the rotating 
cam shaft. Each head is lifted five times in every 
revolution of the engine. The cams are made of 
cast-iron, shaped to an involute curve, having 
wedge tails, by which they are keyed into their 
sockets on the cam barrels; the latter are hollow, 
cast-iron, "cylinders, with flanged ends, united 
together by screw bolts; the journals are attached 
by covering plates, similar to those of the large 
Cornish water-wheels. A simple disengaging clutch 
is introduced in the middle of each line, dividing it 
into two parts, each of 18 heads. The ends nearest 
to the engine are connected with the driving shaft 
by ratchet couplings, an arrangement which allows 
the engine to be run independently of the stamps, 
if necessary ; its chief object, however, is to prevent 
the possibility of the cam barrels being turned in 
the wrong direction, if, by mistake, the engine 
should be reversed by the driver at starting. The 
bed on which the stamp works is formed of a hard 
quartzose stone, stamped in a dry state to a depth of 
18 inches between longitudinal walls of masonry. 
The ores, broken into lumps of about two cubic 
inches volume, are brought in wagons along a rail- 
way raised 10 feet above the ground running parallel 
to the whole line, and a short distance behind it, 
and arereceived in large hoppers with inclined bot- 
toms leading into the kacks of the stamp coffers. 
The descent of the lumps is effected partly by their 
own weight, partly by the general shaking set up 
by the falling stamps on the framing, and partly by 
the action of the water, which is introduced near 
the outlet of the hopper. In the year 1857 the Carn 
Brea stamp included 96 heads, divided into sets of 
four, each one weighing 660 pounds, and striking 
44% blows per minute, with a fall of 9 inches, the 
driving shaft making 84 revolutions in the same 
time. The motive power is furnished by a single- 
acting high pressure condensing steam-engine, with 
an unequal-armed beam; the steam piston is 32 
inches in diameter, making a stroke of 9 feet; the 
radius of the crank is only 4 feet. The two fiy- 
wheels are each 20 feet in diameter. Each head will 
stamp about 200 tons of ore per annum, or about 
13 cwts. daily (24 hours); the amount of water 
consumed is about two gallons per head per minute. 
The discharging grates are plates of copper, per- 
forated with holes of 1-20th or 1-40th inch diame- 
ter. The weight of stamps employed in other tin 
mines in Cornwall varies from 33 to 74 cwts., the 
lighter ones being usually employed where water i 
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the motive power. The height of tlie lifts is from 9 


to 102 inches. 


In the stamps at Par Consols the lifters are made | 


of rectangular balks of Norway fir, with wrought- 


iron tongues and guides; the latter are formed by 


. two pairs of triangular prisms of equilateral section, 
one edge being turned outwards, they rub against 
planks of soft wood attached to the cross bars of the 
framing. The shorter sides of the coffer, as well as 
the front, are provided with discharging grates, 
formed of perforated iron plates; each of these rest 
against an iron backing, lining the aperture on the 
inner side of the box, and is kept in position by a 
wrought iron pressure frame, secured by a cross bar 


resting on two arms projecting from the outer side of | 
„under 5 we find 100,000, which is just equal to 


the coffer. The front grate is of extra large size, 


measuring 23} inches in length by 7 inches in height. - 


The weight of the stamp head complete is 52 cwt. ; 
the lift is 10 inches, the number of strokes per 
minute is 50. A double cylinder engine, on Woolf's 
principle, of about 50 horse-power (effective), is em- 
ployed; it moves 76 heads, of which 68 aré worked 
on tin, and the others on copper ores; 20 are 
“ flashers,” and the remainder stamps through grates. 
The ore stamped by each head is 265 tons per 
annum, or about 27 per cent. more than the yield 
per head at Carn Brea. The sandy mud passing 
out through the grates is received ina rectangular 
channel, called a strip; there are two of these for 
every set of four heads, which are in use alter- 
nately, one being cleared out while the other is 
filling; they are of the following dimensions :—12 
feet long, 14 inckes broad, 12 inches deep, with a 
forward slope of one in 72, or 2inches in the length. 
The reputed density of the material collected is 1-3 ; 
this would give a weight of about half a ton for 
the contents. of one strip when filled, or 14 cubic 
feet at 80 pounds. The filling takes place in twelve 
hours, during which time the four heads in the set 


will have worked through two tons of the ore; the. 


sand deposited on the strip amounts, therefore, to 
about 174 per cent. of the weight of the ore ori- 
ginally treated. The finer materials retained in 
suspension by the water are.collected in large basins, 
called slime pits. 


THE ENGINEER'S SLIDE RULE.» 

There. is, perhaps, no instrument in existence so 
generally used, and yet so little understood by those 
who:use it, as the Slide Rule, the generality of me- 
chanics viewing it simply as a ‘‘stick of inches,” 
while the more valuable properties it possesses are 
utterly ignored by them. f 

This, to a great extent, may be accounted for by 
that inertia of the mind, which continually cries qui 
bono? if any attempt is made to move it from the 
groove in which it has habitually worked, but still 
more by the fact that nearly all that has yet been 
written upon the subject, professing to describe the 
instrument, is written in a style well suited to the 
accomplished mathematician who does not require it, 
but unsuited to the ordinary mechanic, being in fact 
a combination of. technical terms without definition, 
and: a multitude of rules without a why or wherefore, 
and thence it is that most who make a fair start 
towards mastering its difficulties soon sink into 
apathy, and rarely, if ever, renew the attempt. 
figlf therefore-in attempting to bring this instrument 
within the range of all I may occasionally appear too 
prolix to your higher class readers, I hope they will 
skip over those parts as bad readers. do with hard 
words, remembering that there was a period even in 
their experience when it would have been difficult 
for them to explain why twice two equalled four. 

‘The engineer’s slide rule as arranged by Mr. 
Routledge contains on one side 24 inches, sub-divided 
for general use, and scales from }” to 1” 

On. the other side, with which only I have now 
to deal, there are four ‘“‘lines of numbers” marked 
respectively A, B, C, D, all equal in length, and the 
first three, A, B, ©, divided exactly alike and num- 
bered 1, 2, 3, 4, 5, 6, 7, 8, 9.—1, 2, 3, 4, 5, 6, 7, 8, 9, 
10. While the line D is numbered from 1 to 10 
only, each division being double the length of the 
corresponding one on A, B, or C. 

These lines are technically termed ‘‘ logarithmic,” 
and as the term is not generally understood by me- 
chanics, I will briefly define it. The logarithm of 
a number isthe exponent or index of that power of 
a given number which is equal to the former num- 
ber, thus, for instance, 100—102. Here the ex- 
ponent of the given number 10 is 2, signifying that 10 
is. to. be squared, and that it will then be equal to 

' 100; hence 2 is the logarithm of 100 when 10. is the 
base of. the logarithmic system, and that. is the. one 
generally used for various reasons. 


* Contributed by Mr. W. Tonkes, 


THE ENGLISH MECHANIC. 
Now if we take a series of the powers.of 10, say— 


T: 2. 3. 4, 5 6. 
10, 100, 1,000, 10,600, 100,000,. 3,000,000 &e. 


and place. over each the index of its power (or its 
logarithm), we find that the series forms a geo- 
: metrical progression—being obtained by a continual 
i multiplication of the base 10: into itself, while the | 
indices or logarithms form an arithmetical series of 
_which 1 is the common difference. 


On examining these two series: a very remarkable 


: property which they possess is observed, for if we 

add together any two of the indices and look under 
their sum we shall find the product of the two num- 
bers which these indices represent. : 


For instance, take 2 and 3, the sum of which=5, 


2100 and 31,000 multiplied together, and the 


‘game result would obtain however far the series 


were carried, hence if we had a table of these 
powers of ten and all the intermediate numbers, and 
also the logarithms of these numbers, by simply 
adding any two logarithms and finding the number 


indicated by their sum, we should at once have the 


product of those numbers represented by the sum of 
the logarithms which we added, thus performing 


‘multiplication by addition. Again, if we subtract 


one logarithm from another, the remainder will be 


the index of a number which would result from 
division of the numbers indicated by the logarithms | 
chosen; thus 6—4—2 and 61,000,000 divided by 
410,000 is equal to 7100, the number of which the 
index is 2. 


Thanks to the labours of those who have gone 
before us levelling our track till we have compara- 


tively “a royal road to learning,” we now possess 


such tables as those referred to, and those ‘who go 
down into the sea in big ships,” as well as those 


who make. the ‘‘big ships” to go down in, can. 


amply testify to their value, and such a table, 
limited in extent, but almost universal in its appli- 
cation is engraved on those four lines A, B, C, D, 
of the slide rule. 

In order to form this table, the space from 1 to 10 
is divided into 1,000 equal parts, of which 301 is set 


off from 1 to 2; 477 from 1 to 3; 602from 1 to 4 &., 


"301, -477and ‘602 being respectively thelogarithm of 
the natural numbers 2, 3, and4. Each division is 
then sub-divided proportionally into 1-10ths, repre- 
senting the decimal parts between the natural num- 
bers. Looking again at the table above given of the 
powers cf 10 and their logarithms, it will be seen 
that the logarithm of 10 is 1; and therefore the 
logarithms of all numbers below 10 must be deci- 
mals, thus, for instance, the logarithm of 2 is 301, 


_and such is the nature of these logarithms that if we 


multiply or divide 2 by 10, or any of its powers, 
this decimal index (-301) is unaltered, save that an 
additional number is used in combination with it, 
such number being termed its characteristic, because 
it points out the precise power of 10 by which the 
2 has been multiplied or divided. . 


Thus :— 
Log. 2=0°301. Log. ‘251301. 
» 20=1°301. »  0z—=2°301, 
» » 200=2°301. s 0923-301. 
„ 2,000=3'301. s» °00u,2—4°301, &e. 


it being observed that when. division takes place, 
the index has a dash placed over it, signifying that 
it is negative. l 

Applying these observations to the logarithmic 
lines on our rule we see the reason why the num- 
bers there marked are considered asarbitrary or that 
any value may be placed upon them, provided that 
it be a multiple of such number by 10; thus the 
first 1 may be called 1°10, 100, or 110: 1100, 11,000, 
&c., but in all cases the other numbers must take 
their value from that assigned in any particular 
operation to this first number. 

In reading off or assigning the value. of the results 
obtained by any manipulation, the index or power of 
10 resulting from such operation must be borne in 
mind, since that will determine whether the number 
formed consists of integers, decimals, or both com- 
bined. 

It is in this, which may be termed the ‘‘ numera- 
tion” of instrumental arithmetic that the great 
difficulty of the learner lies, but I shall endeavour 
to simplify it as much as possible a little further on. 

I have already shown that if we add together the 


logarithms of two numbers the sum gives the 
logarithm of the product of these numbers, and on 
this is founded the method of multiplication by the: 
-slide rule. When the logarithmic: line was first. 
placed on scales by Mr. Gunter it. consisted of a 
single line, such as A on the present rule, and the 


operations were performed by taking the distances 
with compasses and adding or subtracting accord- 
ingly, as multiplication or division had to be per- 
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formed; thus, to multiply 8 by 4, we should extend 


the compasses from 1 to 4, and then placing one leg 
upon 8, the other would extend to 32. In like man- 
ner, if 96 had to be divided by 12, we take in the 
space from 1 to 12, and measuring back (subtract- 
ing) the number indicated would be 8. 

This however was inconvenient, necessitating the 
use of two instruments, and was superseded by the 


genius ofa Mr. Everard, who gave us the slide and 


groove as we now have it. ) 
This, however, required a slight modification in 


the mode of working which is expressed in the 


general rule, viz. :— | 
‘Set the 1 on B to the multiplier on A, and 
against the multiplicand on B is the product on A.” 
Taking the example above given, we place 4 on 
A against 1 on B, and opposite 8 on B we find 32 


on A. 


So again in division, if 96 be divided by 12: we 
set 12 on A to 1 on B, and against 96 on A, we find 


8 on B, being simply the reverse operation to that of 
multiplication, we subtract the logarithmic distance 
instead of adding it, and since these two rules form 
the basis of all calculations, however complicated 
they may appear, if they are once thoroughly 
mastered very little difficulty will. ever oppose the 
career of the instrumental arithmetician. 


(To be continued.) 


THE SOHO WORKS, BOLTON-LE-MOORS. 
From the Engineer. 
(Continued from page 92.) | 
To an unprofessional visitor everything is new and 


astonishing in a large mechanical workshop; but an 


engineer rather directs his gaze to more or less ex- 


-ceptional things. We must thus confess that we 


were previously unaware that. such large pistons as 


. 3ft..in diameter, and even more, could be made with 


the narrow piston rings first. introduced into this 


country by Mr. Ramsbottom, of Crewe. - The large 


horizontal blowing cylinders for Mr, Bessemer’s con- 
verters.are made with such pistons. We notice that 
the cast-iron rings of the ordinary V-piston have 
additional elasticity given them by hollowing out 
the inside with a V-groove, and by then drilling a 
series of holes round the circumference, which are 
afterwards opened with as many radial saw cuts. 
Messrs, Hick and Son, with Messrs. Galloway, of 
Manchester, are, we believe, the sole English engine 
makers licensed by Mr. Bessemer to manufacture his 
blowing engines, converters, hydraulic cranes, and 
the general apparatns used in his process. A number 
of Bessemer converters and other work of the kind 
were thus being made here, araongst which we 
noticed a small one, 4ft. 4in. in diameter, ordered by 
Mr. Ramsbottom, of Crewe, for carrying out experi- 

ments in the conversion of Bessemer steel. A good © 
deal of work is here turned out for the Royal Ar- 
senals, amongst which we observed some small 
surface condensers, on Spencer’s principle, intended 
for stationary engines. - Close by was being fitted 


| up an engine upon Corliss’ patent. With a somewhat 


complicated appearance, and an arrangement of 
gearing which could not be made- clear without dia- 
grams, we feel, as the result of our examination, no 


doubt that the success of these engines in America 


and some parts of Germany, where fuel is much 
dearer than with ourselves, has been well deserved. 
At these works was, we believe, first introduced some 
years ago, a very simple and efficient mode of 
strengthening the internal fines of boilers. T-iron 
rings are used, on which the plates are rivetted thus 


“aL, a space being left between them for access in 


caulking, while the T-iron ring itself can be caulked 
in the usual way. We noticed a great number of 
flues made upon this principle; and the rings of 
plate were in addition welded together at the longi- 
tudinal joint, thus forming almost as strong a flue 
against collapse as could possibly be made. These 
works are noted for the use of a particular mixture 
of very hard brass. As an instance.of what can be 
done in this way, we may state that, while in Preston 
a short time ago, we paid.a visit to Messrs, Horrocks’ 
large mill, which has been at work for nearly 
seventy years. Exactly twenty-five years ago, the 


‘late Mr. Benjamin Hick erected there a pair of very 


handsomely-designed beam engines, each of 100- 
horse power nominal, but together now working up 
to some 670 indicated horse-power. The cylinders 


care 45in. in diameter, with an eight-foot stroke, and 


were probably designed to work at about.ten revolu- 


‘trons. per minute, though now driven at double. the 


speed. We were informed by the managers of the 


: mill that these engines had been working without 


the least repairs for the last quarter of a. century, 
and that the crank brasses had during that long 
period only worn down one*sixteenth of an inch. 


Amongst other comparative novelties in engine- 
work to be seen here is an engine upon Mr. E. E. 
Allen’s principle—a plan now very generally known 
to the engineering public, more especially in the 
shape of a portable engine. It has been indicated 
up to 60 horse-power, and is now -driving two fans, 
sand mixing machines, and other work for the large 
foundry of the establishment. se 

An interesting peculiarity of the Soho Works is 
the number of.novel.schemes for various purposes In 
stationary work, which are being tried or are being 
actually manufactured to. meet a demand. Experi- 
ments of this kind may very often be directly unre- 
munerative, but they are attended with indirect 
advantages. of various kinds, amongst which may be 
reckoned the acquirement of a‘reputation for keeping 
abreast ‘with the times, as well as a resulting general 
stimulus to the powers of invention of the draughts- 
men and foremen inthe works. Amongst the novel 
apparatuses of this category is a very Ingenious 
hydraulic press for packing cotton, the invention of 
Mr. ‘Luthy,-a gentleman in the employ of the firm. 

To those who ‘have studied the history of the 
hydraulic press it is well known that the late Mr. 
Hick gave it the finishing touch atter. its leaving 
Bramah’s hands, having, as can ke proved by irrefra- 
gable evidence, first invented and adopted the self- 
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expanding collar as at present used. Large numbers. 


of hydraulic presses, and at one time, the largest 
presses made'in the trade, have been turned out at 
these works. As Mr. :Luthy’s very ingenious press 
is the one recommended by the firm for packing 
cotton—for machines of which -kind there is now 


a large demand in that now reviving trade—we- 


may briefly describe it again, as it is mainly 
designed to economise time- and labour in press- 
ing cotton, as also to render the press itself 
more portable. At the same time, it must be 


remarked, that only a set of diagrams would do. 


justice to its arrangements. Whe first portion of 
the stroke in packing the cotton bale—during which, 
as in packing hay, there is necessarily but little 
pressure required—is rapidly performed by means of 


aram of small diameter, into the cylinder of which 


the water is, of course, quicklypumped. This small 
ram is either placed inside or outside the large cylin- 
der. When‘its work is done, and more pressure and 
fess speed is required, the force pump is made to act 
on the large ram, which completes the stroke. An 
ingenious self-acting apparatus is used for alter- 
nately admitting the supply tothe rams. It consists 
of a suction valve, for the supply of the large cylinder 
during the first part of the stroke, and of a valve 


weighted according to the pressure of the pumps or 


accumulator, besides the ordinary arrangements for 
letting off the water. It opens and gives the pressure 
to the large cylinder, when the small ram meets with 
a resistance equal to the pressure on its useful area. 
There are several othernoteworthy points about Mr. 
Luthy’s press. 

Mr. Hick has also tried that curious scheme for 
raising steam—Grimaldi’s rotary boiler. The inven- 
tor is an Italian, Dr. Grimaldi, and a specimen of 
his boiler was to be seen in the Italian Department 
of the 1862 Exhibition. Such is the progress of 
science and the changes of time. In the last century 

‘Italy sent us Grimaldi the clown famous for his sum- 
mersaults ; in this century she exports a Grimaldi 
rotating boiler. We understand that the apparatus 
which is now showing worked very fairly, but that 
neither an increased evaporation nor a diminished 
deposit showed itself as a set-off for the necessarily 
additional complication and expense. ‘We also doubt 
whether the plan is even valid as.a patent, for a 
similar scheme is to be found described in a very old 
back volume of our contemporary the Scientific 
American. A very different mechanical invention is 
the arrangement, the invention of Mr. R. Harwood, 
a gentleman in the employ of Messrs. Hick and Son, 
adopted by the firm for easily regulating the speed of 
turbines and water-wheels. Applied:to a turbine the 
clow for regulating the inlet of the wateris. connected 
toa piston, This piston is worked by means.of water, 
let in on either side by a valve, which valve is 
opened or shut by a ball governor, driven by the 
prime mover. ‘The motion of the clow is thus 
directly regulated by means of the governor, which 
has only to overcome the resistance of the valve 
itself. In the sectional elevation a is the throttle 
valve of the turbine, connected by means of the lever 
band link ¢ tothe piston rod d, on which is the 
piston e. This piston moves inside the cylinder f, 
being actuated by the pressure of water admitted 
tlrough an ordinary slide valve, which valve 
is itself connected, through the valve rod g and 
lever k, with the governorj. "When, therefore, the 
turbine is running at the proper speed the valve oc- 
cupies a central position, covering the ports, thereby 
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and the throttle valve a-is thus kept stationary. But 
should the speed be increased the governor balls fly 
ont, and lowering thevalve at end of the rod’g, allow 
the pressure ‘of ‘water to come on ‘the top side of 
piston, which moves downwards and closes the 
throttle valve until the right speed is attained, when 
the valve again occupies a central position, and locks 
the throttle valve as before. ‘If, on the’other hand, 
the speed becomes reduced, the valve at the.end of 
the rod g is raised, the water pressure is brought to 
bear on the underside of the piston, and the throttle 
valve is proportionately closed until the right speed 
be again attained. This simple plan has been suc- 
cessfully in use for some time. ae 
Amongst the inventions of Mr, Bell, the principal 
millwright of these works, ‘is a simple lubricating 
apparatus largely made‘here. In the course of our 
visit we saw many hundreds of the above very inge- 
nious form of self-lubricating bearing for mill shaft- 
ing, and as many thousands are in use.in Lancashire 
mills. A goodly number of different self-lubricating 
apparatus for shafting have been ‘tried at various 
periods, but lubrication by hand is still in very 
general use. We remember a noted case where, in 
some large works in Manchester, each bearing was 
provided with an apparatus, worked by gearing and 
causing the oil to flow drop by drop from a glass cup. 
(To be continued. ) 


BRONZING. 


Sir,—In answer to H. T. B., I send the following 
recipe :— 

Dissolve ‘copper filings in aquafortis; when the 
copper has impregnated the acid pour off the solu- 
tion, and put into it some pieces of iron, or iron 
filings; the effect of this will be to sink the powder 
to the bottom of the acid ; peur off the liquor, and 
wash the powder in successive quantities of fresh 
water. When the powder is dry, it is to be rubbed 
on the figure with a soft cloth, or piece of leather ; 
but observe that previously to the application of the 
bronze powder, a dark blackish sort of green is first 
to be laid on the figure; and if you wish the powder 
to adhere stronger, mix it with gum water. Layit like 
paint, with acamel’s hair brush, or previously trace 
the parts to be bronzed with gold size, and when 
nearly dry rub the powder over it. 


Gold size is prepared from a pound of linseed oil 
with four ounces of gum animi,; the latter is-reduced: 


to powder and gradually added to the oil while 
being heated in a flask, stirring it after every addi- 
‘tion until the whole is dissolved; the mixture is 
boiled until asmall quantity, when taken out, is some- 
what thicker than tar, and the whole is strained 
through -a coarse cloth. When used, it must be 
ground with as much vermillion ‘as will render it 
opaque, and at the same time-be diluted with oil of 
turpentine, so as to make it work freely with the 
pencil. An important ingredient in ‘bronzing is 
gold powder, which is prepared in the following 
manner :—Leaf gold is ground with virgin honey on 
a stone, until the leaves are broken up and minutely 
divided. The mixture is then removed from the 
stone by a spatula, and stirred up in a basin of water, 
whereby the honey ismeltedand the gold set free; the 
basin is then left undisturbed until the gold subsides ; 
the wateristhen poured off, and fresh quantities added 
until the honey is entirely washed away ; after which 
the gold is collected on filtering paper, and dried for 
use. 

If H. T. B. intend bronzing plaster figures, the 
following instructions may be of use to him :—Lay 
the figure over with isinglass size, until itholds out, or 
without any part of its surface becoming dry ; then, 
with a brush, such assis termed by painters a sash- 
tool go over the whole, taking case to remove, while 
it is yet soft, any or the sizs that may lodge on the 
delicate parts of the figure. When itis dry take a 
little very thin oil gold size, and with as much 
as just damps the brush, go over the figure with 
it, allowing no more to remain than causes it to 
shine. Set it aside in a dry place free from smoke, 
and in eight-and-forty hours the figure is prepared to 
receive the bronze. 

After having touched over the whole figure. with 
the bronze powder, let it stand another day, and then 
with a soft dry brush rub off all the loose powder, 
particularly from the points, or more prominent parts 
of the figure. It will then. resemble the metal in- 
tended, and possess the quality of resisting the 
weather. R.F. W. 


The tower at Rouen, in which tho unfortunate 
Joan of Arc was imprisoned, is about to be restored 
according to plans by Professor Morin. 


preventing ingress or egress of water to the cylinder, | 
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PROPELLING BOATS. - 
By means of an invention which has been 


patented: by Mr. John Macintosh, of North Bank, 
Regent’s-park, and Mr. A. H. Thurgar, of Surrey- 


place, Norwich, the necessity of looking back to 


i 


observe the direction of a boat is obviated. This 
invention consists, firstly, in using two rowlocks or 


fulcrums on each side of the boat; secondly, in 


using jointed oars, the joints of which work between 
the said rowlocks or fulcrums, so that in pulling the 
handles of the oars towards the stern of the boat the 
blades of the oars will be forced through the water 
in the same direction as the handles, thereby ob- 
viating the necessity of the rower or rowers turning 


; round; thirdly, the oars are each made in two parts, 
į and in connecting them together each flange of the 


joints or hinges -is fastened securely to each-part of 
the oar, and united together by a centre pin, there- 
by forming a-hinge. The rowlocks are attached to 
the gunwale of the boat, the outer one projecting 
(about six inches) from the inner one, and the 
joint of the oar or scull working at about the centre 
between the two rowlocks. ‘The novelty of the in- . 
yention thus lies in the use of two rowlocks te the 
oar instead-of one, as in the old system. The oar 
being jointed, the inner rowlock serves as the fual- 


-crum to the handle of the oar, the joint of the oar 


between the rowlocks as the point of opposition, and 
the outer rowlock as the fulcrum to the blade of the 
oar. It follows, therefore, that, as the rower pushes 
the handle of the oar forwards, the joint between the 
two rowlocks is thrown back, causing the blade of 
the oar to move forwards in the same direction with 
the handle, and consequently as the rower pulls the 
handle back, the blade striking ‘the water returns 
in the same direction, propelling the boat forwards. 


GENERAL NOTES. 


To CLEAN TARNISHED PiatE.—Silver or plate 
objects may be very conveniently cleaned, if tar- 


nished, by dipping them, when they are small, into 


a moderately concentrated solution of cyanide of 
potassium, and when they are large, by brushing the 
solution over the tarnished portions, then washing 
well with distilled water, and afterwards drying 
with a linen cloth. i 

USEFUL TO PAINTERS.—The effect of light on the 
aniline colours, and their decomposition which takes 


| place with ordinary varnishes, may be avoided by 


first dissolving them in alcohol, saturating the solu- 
tion with gum dammar, filtering, pouring the filtrate 
into a solution of common salt, and drying: then in- 
corporating with an oil varnish that is free from lead. 

Macnesium.—Recent experiments have shown 
that magnesium is an excellent conductor of electri- 
city. This, with the little tendency it has to oxidise 
in the atmosphere, recommends it strongly as a sub- 
stitute for the wire used at present in telegraphic 
lines: andits general adoption depends, no doubt, 
on its economic production, in which direction ad- 
vances are made every day. 

SoLUBLE Guass IN BuTrer.—It is too true that 
butter is sometimes adulterated with soluble glass—a 
compound of silex and potash. Butthe adulteration 
may be discovered by agitating a portion of the 
butter with ether, which dissolves the fatty matters, 
leaving the rest behind. It may be proved that this 
residue is soluble glass by pouring hydrochloric acid 
over it, heating, calcining the residue, and when it 
has cooled, acting upon it again with hydrochloric 
acid, which dissolves the alkali and leaves the silex, 
the chief constituent of the soluble glass, behind. 

To FIREPROOF TEXTILE Faprics.—A very ex- 
cellent method of rendering textile fabrics fireproof 
without injuring their colour, whatever it may be, 
consists in dipping them in a solution containing 
thirty-five per cent. gum, thirty-five per cent. starch, 
and thirty per cent. of the compound which is ob- | 
tained by dissolving superphosphate of lime, decom- 
posing the salt by excess of ammonia, filtering, puri- 
fying with animal charcoal, concentrating by 
evaporation, decomposing with five per cent silex, 
evaporating to a crystalline mass, and then drying 
add pulverising. 

YANKEE Notions.—Our American friends are not 
behind in saving themselves trouble wherethey can. 
A few weeks since we described a pea-shelling ma- 
chine; we now learn that they think it too tedious to 
chop up cold meat for hashing, and thereforeamachine 
has been provided to do itby power. All that is 
necessary is to put the meat in a.case containing a 
number of revolving knives ; then turn a handle and - 
the hash is made. Al the meat is minced before it 
issues from the further end, where there is a spout 
to allow it to discharge. ‘This, however, appears to 
be nothing more thah'a coarse kind of hand sausage 
machine long usedlin England. 
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Leap WORKS IN Amenios.—At the last census 
there were in the United States 28 lead-smelting es- 
tablishments, employing 203 hands. The capital in- 
vested is 286,922 dols.; cost of raw material, 938,561 
dols.; cost of labour, 58,260 dols. ; annual value of 
products (ending June 1), 1,094,122; tons of pig- 
lead 10,395. 

OBTAINING MortveE Powrr.—An invention, the 
special object of which is to enable the heat produced 
by combustion to be utilised in the production of 
motive power through a greater range of temperature 
than is now done, in order that a larger proportion 
of the heat may be converted into mechanical effect, 
has been provisionally specified by Mr. M. P. Boul- 
ton, of Tew Park, Oxon. He states that heat may 
be imparted to the fluid by injecting into the vessel 
some substance in a state of fusion—metals, or salts 
of metals—the steam being used in various ways as 
that produced in the usual method is employed. 

A New ALtLoy.—Gilding is much practised in the 
ornamentation of buildings in modern times, but 
silver‘is little used for a similar purpose, because of 

„its liability to tarnish when attacked by sulphide of 
hydrogen, thus limiting the decorator to the use of 
gold. M. Ch. Lange, of Paris, has invented a new 
alloy, equalling silver in brilliancy when used in the 
decoration of buildings, and said to have a base un- 
alterable by atmospheric influences. He calls this 
alloy metalline, and it may be used for any imagin- 
able purpose, such as coating statues in terra cotta, 


porcelain, biscuit ware, or any article which it is. 


desired to silver. 

PREVENTING ACCIDENTS IN Mine Suarts.—Mr. 
C. H. Taylor, of Birmingham, proposes to provide a 
toothed rack along theentire length of the guide-rods, 
toothed wheels being placed upon the cage to take 
into them; a block with corresponding teeth is sus- 
pended to the chain or rope in such a manner that 
while the rope is tight the wheels run freely, but in 
the event of breakage the block falls, and locking the 
wheels prevents the further descent of the cage. 

TIMBER or AustTRALIAW—The Inquirer (Western 
Australia) says:—‘‘ An engagement has been entered 
into to deliver on board ship at Freemantle 600 loads 
of mahogany sleepers for an Indian railway at 
£3, 138. 6d. per load Millions of acres in the colony: 
produce a timber which no other part of the world 
produces, and it is virtually indestructible by white 
ant and sea worm. Our colony is the only part of 
the world where this commodity exists, and where 
the supply is virtually inexhaustible.” 

Tue Dublin Exhibition closed last week with con- 
siderable ceremony and in the presence of a brilliant 
assemblage. The Duke of Leinster occupied the 
chair, and speeches were made by the Lord Mayor, 
the Archbishop of Dublin, Mr. Whiteside, Sir Robert 
Kane, and other persons. 


HOW THE SEED CONTAINS THE TREE. 

In the single-flowering cherry-tree, which gives 
the most distinct illustration of the fact, the pistil 
is formed from two carpellary leaves, which have 
become succulent and united together so as to form 
a component pistil with a single cavity containing 
one young seed. Reflecting on this, in connexion 
with the nature of buds and leaves and minute ex- 
amination of the germ bearing the plumule and 
' radical of a bean, it appeared clear that a germ of 
vegetable life exists in every joint of a plant. To 
try this, ajoint of common mint appeared the best 
for experiment. This was placed in water, having 
been cut offas close as consistent with leaving the 
joint uninjured atthe lower end. A bud soon ap- 
peared on one side, which quickly formed itself into 
another joint, from which a root grew out, whilst 
the original bud continued to progress, and seemed 
disposed to show the characters of a monocoty- 
ledonous germination, assuming a green tinge at the 
extremity. However, a second joint formed, and 
another root was thrown out from it. A decided up- 
ward growth now continued, and buds and leaves were 
formed at all the joints subsequently developed. This 
would prove that every.joint in a plant is a life-knot 
orcollet, from which, under favourable circumstances, 
a plant or tree may be developed should it be sepa- 
rated from the original stem, and that it corresponds 
with the radical plate of a bulb, the crown of her- 
baceous plants, and germ from which the plumule 
. and radical are developed in seed. 


A Convenient Distnrectant.—The most con- 
venient, and I believe the most effective disinfec- 
tant, is chloric ether. It should be burned in a glass 
spirit-lamp, which is liable to the same mishaps as 
other spirit-lamps. Any place of the size of an 
ordinary room, that can be closed, can be com- 
pletely deodorised and disinfected by five minutes’ 
use of one of these lamps.— Scientific American. 
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( From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &0. PUBLISHED DURING THE 
WEEK ENDING 1lru NOVEMBER, 1865. 


1. Cou-tructing public houses, &c., W. Muir—is: 
2. Sew. g¢ machines, T. A. Macaulay—ls, 6d. 
3. Trveting apatite and other mineral phosphates, M. R. Leverson— 


4, Jacket for metallic vessels, E. Bevan and A: Fleming—8d. _ 

5. Manufacture of oxygen gas, J. F. Parker and J. Tanner—4d. 

6. Lubricating a journals of wagons, J. Sinith jun. and J, William- 
son—1l0d. 

7. Manufacture of carpets and hearth rugs, J. Spencer and N. Broom- 
head—4dd. 


e 

8. Smoothing or finishing paper, J. R. Crompton—4d, 

9, Treating pitch obtained by distilling palm oil, R. Irvine—4d, 

10. Mounting photographic and other pictures, F. Gye—4d, 

ll. Lift and force pumps, M: Benson—10d. 

12. Glass for use in photography, W. G. Helsby—4d. 

13. Sewing machines, G. Masca d. 

14. Perambulators, &c., H. Lloyd—l0d. 

15. Manufacturing paper, L. D’Aubreville—8d. 

16. Surgical pneumatic apparatus, T. J. Aston—8d. 

17. Ladies’ belts, L. Goldberg—6d. 

18. Combined drill, vice, and apparatus for lifting, G@. Hodgson and 
J. Pitt—8d. 

19. Packing and lubricant for pistons, E. Keirby—8d. 

20. Measuring water and other liquids, W. Payton—4d. 

21, Mules for spinning, J. Knowles and J. Banks—lIs, 2d, 

22, Blectro-magnets, W. Clark—4d. 

23. Fan blowers, W. Ager—10d. 

24. Spring mattresses, D. Vericchio—4d. 

25. Paper board, J. F. Jones—4d. 

26. Cleansing and polishing knives, G. Kent—8a. 

27. Stoppers for bottles, jars, and flre-arms, N. Thompson—10d. 

28. Checking receipts of railway clerks, W. H. Roy—4d. 

29. Propelling vessels, W. Watson—1l0d. 

30. Signalling on railway trains, C. Pickworth—4d, 

31. Advertising, G. H. Davies and J. W. Jones—4dd. 

32. Washing and mangling machines, J. W. Branford—8d. 

33. Generating steam and heat, J. M. Kirby—é6d. 

34. Ploughs, J. Skelton—6d. 

35. Locomotive engines and carriage springs, J. E: Wilson—4d. 

36. Sewing machines, A. V, Newton—ls, 2d. 

37. Constructing and cleaning tubular boilers, J. C. Amos and W. 
Anderson—ls. 2d. 

38. Hulling grain, G. A. Buchholz—2s, 4d. 

39. Preparing and keeping aerated beverages, T. Pickford—4d, 

40. Artificial fuel, J. E. Vigoulete—8d. 

4l. Hydrocarbon vapour lamps, J.C. Bayley and D. Campbell—4d. 

42. Boiling grain sugar in vacuo, J. Lebaudy—4dd. 

43.' Looms, J. A. Castree—4d. 

44, Macame y A ginning cotton, B. Dobson, W. Slater, and R. Halli- 
well—6d. 

45. Weaving ornamental fabrics, J. Craw and J. Macaulay—4d. 

46. Smelting zinc ores, A. Reynolds— 4d. 

47, Preserving eggs, W. C. Thurgar—4d, 

48. Locomotive engines, C. De Bergue—4d. 

49, Shaping boot and shoe heels, Q. Haseltine—4d. 

50. Treating guano, T.. Richardson and M., D. Rucker—4d, 

51. Furnaces, ash-pits, and flues, J. Robertson—4d. 

52. Railway signals, E, Tyer—2s. 8d. 

53. Escapements for watches, G. Reymond—10d. 

54. Wrought-iron ordnance, H. Ames—6d, 

55. Motive power, and signalling on railway trains, G, B, Galloway— 


56. Photographs and photographic transparencies, B. W. Bentley and 
W.H. Bailey—8d. i 

57, Vacuum pans, E. Beanes and C. W. Finzel—Is, 2d. 

58. Metallic bedsteads and other articles, J. Atkins—4d. 


' 59, Manufacture of iron and steel, W. Baker—4d, 


60. Brooch fastening, J. J. Blackham—8d. 

61. Hair brushes, &e., T. Horrex—10d. 

62. Paper boards, J. F. Jones—4d. 

63. Jack and slubbing frames, A. Barlow—1l0d. 

64. Cleaning grain and seeds, J. H. Johuson—éd. 
65. Lighting street and other lamps, J. Welsh—20d. 
66. Bits for horses, L. Weber—6d, 

67. Taps, J. Calkin—4dd. 

68. Manufacture of tobacco, W. Davies—8d. 

69. Flyers for spinning, R.A. Lightoller and G. H. Lightoller—dd. 
70. Theodolites, B. P. Bidder—6d, 

71. Fireproof safes, F. Wiese 4d: 

72. Photography, E. Pettitt—4d. 

73. Lint, 5. S. Brown—6d. 

74. Cutting match splints, &., J. C. Brown—8d. 

75. Hydrometers, E. W. Ladd and L. Oertling—4d, 
76. Standards for wire fencing, W. Bayliss— 4d. 

** Specifications will be forwarded from the Commissioners of 
Patent’s Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 5s, must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr, Bennet Woodcroft, her Majesty’s Patent Office. 
Wecannot undertake to forward Specifications, or Books advertised 
from the office of Tur ENGLISH MECHANIC. i 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 632—Crass D—SeECTION 22. 


PRIZE MEDAL 


AWARDED TO 
CHA TwWOOD’S 


PATENT SAFE AND LOCK COMPANY 
| (Limited), 
LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


FOR THEIR 


FIRE-PROOE SAFES, LOCKS, &c. 


WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS” 


OF 
S. CHATWOOD. 


T. E TAYLOR. 


MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 


AND GENERAL MAOHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawing. 


O CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, seam, Girder, and Dock Iron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes ; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Tron 
Forgings, Castings, and Railway Material of every description. 

JOHN HORSLEY, 
Iron Agency Office 


2, ST. ANN’S SQUARE, MANCHESTER, 


THEEL, RACK, and SCREW CUTTING. 


SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St. 
George’s-road, S. London. 


“THE ARTIZAN.” 
ATENT OFFICE & DESIGNS REGISTRY, 


(Office of * The Artizan ” for Scotland). 
W. R.M. THOMPSON & Co., 20, Buchanan-street, Glasgow, 
Consulting Engineers and Patent Agents, 
in connection with : 
WILLIAM SMITH, Esq., C.E., Director of the Artizan Patent Office, 
London, Proprietor and Editor of the “ Artizan,” a Monthly Record 
of Engineering and the Industrial Arts, TRANSACT ALL BUSINESS Ri- 
LATING TO BRITISH AND FOREIGN PATENTS FOR INVENTIONS, AND THE 
REGISTRATION OF DESIGNS, AND EXECUTE PLANS AND SPECIFICATIONS OF 
ALL KINDS OF MACHINERY IN THE MOST CORRECT MANNER, AT THE LOWEST 
POSSIBLE CHARGES. Provisional Protection, £8 8s. Ordinary Charges 
for Complete Patent, £42. : 

All general information in reference to Patents given free ox 
personal application, or by letter, when an addressed stamped en- 
velope is enclosed. TA 

The “Artizan” supplied, and all business for it in Scotland may 


be transacted at the above Office, 20, Buchanan-street, Glasz ow. 
A MARVEL OF CHEAPNESS. — THE 
newly Invented POCKET TIM EPIECE, with handsome gilt 


case, and an elegant enamelled DIAL, interspersed with gold, price 
Is. by post 14 stamps. -JOB MALPASS, Kidderminster. 


WEALE’S SERIES. 


Catalogue on Application. 


CRANES AND MACHINERY FOR RAISIN 
HEAVY BODIES, by J. Glynn. Is. ! 


STEAM ENGINE, by Dr. Lardner. Is. 
TUBULAR AND IRON GIRDER BRIDGES, 
by G. D. Dempsey. 1s. 


LIGHTHOUSES, their Construction and Tlumi- 
nation, by Allan Stevenson. 3s. 

STEAM BOILERS, their Construction and Man- 
agement, by R. Armstrong. Is. 6d. 


RAILWAYS, Construction, by Sir M. Stephen- 
son, Capital and Dividends, by E. D. Chatta- 
way. 2s. 6d. 


London: VIRTUE, BROTHERS, & CO., Amen Corner... 


FOR THE 


PROTECTION 


OF 
LIFE 


AND 


PROPERTY 


FROM 


FIRE, 


CAN be seen ir 
z,action on any Mon- 
J day, Wednesday, or 
Friday, at 12 or 3 
o'clock, at 

133, Upper 
Thames-street 


OLLOWAY’S OINTMENT AND PILLS. 


GOOD NEWS.—Honour, title, wealth, or station may be desir- 
able possessions, but they are not like health necessary to man’s. 
happiness. The former may be difficult ofacquisition, the latter is. 
almost always to be had at little cost with moderate perseverance, 
and fair attention to the directions wrapped round every pot and box 
of Holloway’s remedies, With these in hand we may advance fear- 
lessly through many dangers that beset us, and we may feel confident. 
that when used early, these preparations will infallibly dispel disease, 
and restore the patient to health, strength, and soundness.—These 
noble medicaments will cure sores, bad legs, enlarged joints, &c., re- 
lease the victim from the painful present, and a hopeless future. 
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Qi, TUCK’S PATENT STEAM 
AS PACKING. 


Sq TUCKS PATENT ELASTIC 
me PACKING AND METALLIC 
LININGS FOR STEAM-EN- 
GINES, PUMPS, &c. 
ADVA^NTAGRS.—A more perfect 
MESEN vacuum is obtained, Friction 
aN reduced, great saving in oil and 
Y As tallow, and the Packing is gra- 
WYNN dually and eompletely worn 
i away without beeoming hard, 
Tags Og THE NROESSITY OF DRAWING THE OLD 
PACKING. 
J. H, TUCK & C0., 35, CANNON STREET, E.C. 


VULCANISED INDIA RUB) ER GOODS. 
VALVES, WASHERS, HOSE, MILL BANDS, &o. 
J. H. TUCK and CO. 35, CANNON STREET, E.C. 


CREW CUTTER’S GUIDE, 
Price 1s. 6d., or stamps, i 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 
Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps din. to 
2 inches, Mr. Whitworth’s thread and make. 


a | 


A lithograph showing a new radius gear invented by the author . 


of this work, 
May be had at James Martin, 19, Wilson-street, New Cross-road , 
Deptiord, Kent, 


Pe ELEVATIONS, &c., “Made, Copied, 


' Traced, Reduced, or Enlarzed, in the best manner, out moderate 
charges, b by J. J. GREENE, 63, Upper Stami Stamford-street Blackfriars. 


GTANDARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of. Precision, of 
reat accuracy and of all aize; 

H. GARSIDE, 17 Coupland: street, Oxford-street, Manchester. 


To Electricians. 
Gas CARBON (not compressed) Cut in Plates 


or Blocks for Batteries 
Price Lists on application, with stamped envelope. 
No. 14COVERED WIRE PRIMARY (Tested) pa ni pecs 
No. 35 SILK SECONDARY, do. 


P, HENDERSON, 3, Park-hill, Clapham, ne, 


MITH'S PATENT WIRE ROPE AND 


CABLE MACHINE, guaranteed to produce Four times the usual 
quantity of Work, of Superior Quality, at One-Third the Cost for 
Labour, 
as CES TO ALL THE PRINCIPAL ROPEMAKERS IN 

HE KINGDOM AND ON THE CONTINENT. 
Every daceeiption of Machinery and Repairs at Reasonable Prices, 


ARCHIBALD SMITH, 69, Princes-street, Leicester-square, W, 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
raatic and Beam Compasses, Ivory and Boxwood Scales. Land Chains, 
&c.,.oy Troughton and Simms, Elliott, Dolland, and others,. at WM. 

LAWLEW’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Mioxo- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Boss, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


SUOFFELL MATHEMATICAL 
» INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and. Theodolites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instr uments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. "6d. and 10s. 6d.; Boxwood. scales, e engine 
divided, 2s. 6d. ; T squares, is. to 5s, ; Measuresand Bules 
of all nations. Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


HE LONDON DRAWING ASSOCIA- 


TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
Duke- -street, Adelphi, roneen Enclose stamp for pro- 
B PECTUS - 


3s. 6d. ` 
. 14s. Od, 


HALL BUILDINGS, 


LITHOGRAPHER, PRINTER, 


UPFIELD GREEN, 


RAPIDITY AND ECONOMY. 


PATENT WIRE GAUZE JOINT PACKING.. 
CRICKMER’S PATENT PACKING . 


. a 6d. per Ib. | INDIA-RUBBER CORE FACING 


79, UPPER THAMES STREET, EC, 


ARTIST, AND DESIGNER, 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


“ EXCELSIOR,” * EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


ys easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if out at every 
neh, will notrip. Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. l 


H » IAs. ae 


E: EMP).. . 
Do. (COTTON) s.e 293 


S . 3d. Do. 6d. 
This Packing takes less Tallow to Tubricate it than any other, and being a Pliable Metallic ‘Surface requiring but little Pressure to” 
keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &e. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s. 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 


GRANGE a BERMONDSEY, the only Authorized Agents. 
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Price Lists on Application. — 


H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


KITCHEN 


RANGES, 
ENGINEER, 


AND 


HOT-WATER BATH 
APPARATUS ERECTOR, 


1, Water-street, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C. 


re ee 


Estimates sent, post-free, on applica- 
tion. 


No Fitter or Turner should be without a Straight-edge. 
Tho most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
| manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND 


MACHINE IRONMONGER 


135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. 


No equa? tool is sold under FOUR TIMES THE PRICE. | 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


JUST PUBLISHED, 


In Post 8vo., Cloth, with 17 Illustrations, 4s. post free 


THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 
By N P. BURGH, Engineer, 
London : i, and F. N. SPON, 16, BucHMlershury. 


J. H. Mc MORRAN. 


ENGINEER AND MODELLER, 
140, SALISBURY COURT, FLEET STREET. 
Castings supplied.. 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 


7, LEADENHALL-STREET, LONDON. 
JOHN SWEVEE & Co. 
ENGINEERS AND BOILER MAKERS, 


Sole London Agents. 
&J) Botlers supplied. by this firm Insured the Fir 
Twelve Months Free of Charge. 


W.& A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 

191, OLD KENT ROAD. 


| SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANGEY, 


(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement, 


JAMES LEWIS, 


(Late Lewis & Son), . 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


PATTERN ` 


.| 41, GREAT QUEEN-STREBT, LINCOLN’S INN-FIELDS, 


y 
N 
i 


(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale. 
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NEW AND ORIGINAL SCIENTIFIC WORK. 
Now Preparing for Press, and willbe Published, on Friday the Sth of Deceuber, Number @ne of 


THE MIRROR OF SCIENCE: 


A Weekly Miscellany of Entertaining and Instructive Articles on Photography, 


Chemistry, E ici 
Astronomy, &c., &c. istry, Electricity, 


Size Sixteen Quarto Pages, Lllustrated, 


Price Twopence (Weekly), 


PUBLISHING OFFICE, 147, FLEET STREET. 
COMMUNICATIONS TO THE EDITOR To BE ADDRESSED TO 75, FLEET-STREET. 


PATENT HOLLOW STEAM PACKING. 
[THE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is 80 con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description f India-rubber articles 


made to order. i 
Price list or circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
"° EXECUTED WITH DISPATCH, 
BY 
J. H. Mc MORRAN, 
140, SALISBURY COURT, FLEET STREET., 


W. H. PEARCE, | 
LATHE AND TOOL MAKER, 


77, GREAT SUFFOLK STREET, 
BOROUGH, S.E. 
Lathes from 35s, upwards, 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt, Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr. H. FERRABEER, Agent. 


Roscokts SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
31, CHEAPSIDE, and LEICESTER. 


..,, The above Lubricators grease every particle of steam previous to 
“its passing through the valves into the cylinders. 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratie on application.—Apply to Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished. 21 years. 


INVENTORS ASSISTED 


N Securing, Carrying Out, and Disposing of 
their Inventions.—Apply to Messrs. B. BROWNE and CO., 
British and Foreign Patent Office, 49, King William-street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application 


[N VENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


WYO INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 

4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 

Paris ; 32, Rue des Minimes, Brussels. Provisional pro- 

tection, £7 ; to complete patent, £30; French patent, 
£6 10s.; Belgium, £210s. Circular gratis on application. 


ATENTS FOR INVENTIONS.—Full 

instructions may be ebtained by applying.to Mr. W. 

T. RAWLE, Office of British and Foreign Patents, 8, Small 
street, Bristol. . 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Oontinental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.O.. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 
Height of Centres. Length of Bed. 


63 Inches. 6 Feet. 

7 3? 8 33 

(tae 14s, 

8 se l 8 5 

8 N 12 rr 

8 vid 13 + 
10 3 16 99 
11 “ l6 55 


Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 
and other Tools. 


Apply to W. BLACKETT, Hope Iron Works, 106, Southwark Bridge Road, London. 
E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, Queen Srreer, Lonnon, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS. 


ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia? 
y. Patent Agent, 54, Chancery-lane, W.C. 

Transacts every description of business connected with Letters Patent for Inventions, Provisional protection, 6 to 
8 guineas, A “Guide to Inventors” free by post. 


SAMUEL BROTHERS, 


Suits for all Occasions 
36s. to lids. 


Boys’ Suits 
16s. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the mos? 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


Loxpos : Printed by Mappicg and Porrags, 1, Crane-couct, Fleet-street; and Published for the Proprietor at the Office of the News- 
agents’ Publishing Company, 147, Fleet-street. 
Advertisementa and Communications for the Editor are requested to be sent to 75, FIEET-STREET, 


REGISTERED FOR. 


LISH ~ 


THE 


C0 


TRANSMISSION ABROAD, 


ANI 


A Record of Mechanical Enbention, Scwentific and Industrial Progress, 


Building, Engineering, Manufactures, Arts, &e. 


Vou. IL—No. 37.] 


FRIDAY, DECEMBER 8, 1865. 


[Prick Ove Penny. 


| 
ey 
———SSSSESES 
———— 
E 
eonen 
> Ys 
Ce Me 
———$ 2 
SSS SSS 


Se 
pe a AER NS 


7 


Aa CROSSLAND’S IMPROVEMENTS IN STEAM ENGINES FOR BLOWING, PUMPING, &c. 


LETTERS patent have been granted to Mr. James 
Orossland, of Ashton-under Lyne, for improvements 
in steam engines for blowing, pumping, or forcing 
air, pumping water, driving machinery, &c., and in 
the construction of the houses or beds of steam 
engines. One part of these improvements we this 
week illustrate. The first part of the invention re- 
lates to blast engines for pumping or forcing air, and 
its object is to form a direct acting steam condensing 
blast engine, dispensing with the beam hitherto used 
with condensing engines, and consists in a combiua- 
tion and arrangement of a steam cylinder, blast 
cylinder, and air pump cylinder for the condenser, 
so that the pistons are all connected to the same pis- 
ton-rod or a continuation of the piston-rod of the 
steam cylinder, &c. The second part of the im- 
provement relates to direct acting condensing steam 
pumping engines, and consists in combinations and 
arrangements of such engines as are described under 
the first division of the specification. The third 
division applies more particularly where a number of 
independent steam engines are required, such as 
steam hammers, rivetting machines, blowing engines, 
and other ordinary otherwise high-pressure engines ; 
and these may be situate in various places, and. in 
different rooms; and this part of the invention con- 
sists in arranging so that each steam hammer, &c., 
will discharge its exhaust steam into a main pipe 
jeading to a common or general condenser. In ap- 


plying this part of the invention to steam hammers 
the patentee forms a vacuum with an air pump and 


condenser or main pipe and piping, with or without: 


a jet of water in the said condenser, into which the 
steam is discharged from the hammer. The using 
vacuum with steam hammers is applicable to all 
forms, but the patentee states that his improvements 
give rise to new features and modes of using and 
applying the said vacuum so obtained by an air pump 
as described, and these are as fellow :—Using the 
steam withthe vacuum acting on the top and bottom 
side of the piston of a steam hammer, namely, as 
used double acting; or when the steam with vacuum 
is used single acting, namely, only on the bottom 
side of the piston of the steam hammer, as shown in 
Fig. 6, with or without the atmosphere acting on 
the upper side of the piston, with open-end cylinder, 
being an atmospheric steam engine; or the cylinder 
may have a closed tap, in this case a compression of 
air will take place; or the steam hammer may be 
made on the single acting system, with atmospheric 


pressure acting upon the under side of the piston, as 


shown in Fig. 7, having steam and vacuum applied 
to the upper side of the piston, whichis regulated by 
the working slide or other valve J, and its working 
gear and handles J!; when not required to be at 
work, the vacuum communication is shut off from 
the steam hammer by the stop-cock or valve wl, and 
in like manner the steam communication by the stop- 


cock orvalve w2}. Figs. 1 to 7, inclusive, repre- 
sent otherwise high pressure steam engines, steam 
hammers, blowing engines, and rivetting machines, 
being or required to be situate in various places or 
rooms in manufactories, as shown in.Fig. 1, which 
is a section of a manufactory with five storeys RI, R2, 
R3, R4, R*, having steam engines A, A, A, driving 
as many lines of shafting, T, T, T, as may be neces- 
sary, arranged in any convenient manner, and: by 
means of these arrangements, as described, transverse 
and upright shafts, and wheels for speeding and trans- 
mitting powers are dispensed with. Each of the 
otherwise high pressure engines is so arranged that 
its exhaust steam is discharged into a main pipe 
w, leading to a common or general condenser, D1, in 
connection with an air pump C1, and which said ex- 
haust steam would in non-condensers have been ex- 
hausted into the open air, or otherwise. A general 
or common vacuum is made by an air pump or conden- 
sation of steam available for land or stationary 
engines. If the main piping W, W, is extensive in 
its length and disposition it will necessarily act in a 
great measure as a surface condenser, and may be 
placed as much exposed to tke action of cold air or of 
water as may be found convenient; by this means a 
very little jet of water willbe required to complete the 
vacuum made permanent by the air pump. The air 
pump C? is worked by a special steam engine for i hat. 
purpose, or an air pump and condenser already in use 


~~ 
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for other purposes may be made use of, thus facilitat- | W. H. C.—Of any manufacturing chemist. Your second 


ing the adoption and use of the patentee’s invention 
of changing non-condensing engines into condensing, 
and securing the additional power and economy. A 
stop-cock or ‘stop-valve is used to close the commu- 
nication between the steam engine-and the air pump 
and condenser, and this stop-cock or valve may have 
two ways, which when closed to the air pump may 
open to the atmosphere; this stop-cock or valve W1 
eloses the air pump connection, whilst that at We 
closes the boiler connection for steam. 


ANSWERS TO CORRESPONDENTS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. | 


LETTERS applying for information to be furnished by post 
_ cannot be attended to. l 
Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR cannot under- 
take to return such as may be rejected, 


E. Kent.—The firms are so numerous that it will be best 
for you to. advertise in one of the daily papers. 

J. K.—Send the letter to us at 75, Fleet street, and Mr. 

_ Taylor will receive it. y 

T. W. D.—Ẹan obtain the information of any practical man. 
Two or three answers to Henry Williams already for- 
warded, © * 

Henry Spréer.~-Search back numbers, the question has 
been answered. Ifstill in doubt write again. = 

WILLIAM WILLIAMSON.— Received. 5i 

D. V. F.C,—Mr. Menz, Revensbourne-street, Greenwich. 

AN AMATEUR MECHANIC. —The first would be costly to make, 
and require many diagrams for explanation, For the 
second, search back numbers, 

J. Lueppon.—Why not have returned the engine, if it did 
not suit you, Explain yourself more clearly. 

H. Bupp.—See the ‘“‘Boy’s Play Book of Science,” or you can 
purchase one ready made at a less cost than you can pro- 
cure the chemicals. l 

RossrT THOMPSON will receive an answer per post in afew 
days. 

WILLIAM WILLIAMS will see that his letter was forestalled. 

JORRIOELLI is recommended to write to Mr slugg 214, 
Stretford-road, Manchester, and any information will be 
gladly given. 

ATHELSTANE is advised to apply to Mr. Slugg. as above, or to 
Mr. F. J. Cox, optician, 23, Skinner-street, Snow-hill, 
London, who will furnish price list and directions to con- 
structacheap telescope for 3 stamps, Magnifier is referred 
to the above. 

W. B.—The letter has been answered too often ; search 
back numbers. If thinking of going into the business, 
it will be safest for you to pay some practical man for a 
few lessons. 

R. GuURNELL,—Any artists’ colourman will explain the 
matter to you ; we cannot spare space. 

Brean Down.—Good. 


Kenor Bros.—Virtue, Publisher, Amen Corner, Pater- ; 


noster-row, London, will supply you with the whole 
series. T, Jackson will most likely do so. 

Nuixg.—Received after other communications. 

Young PLUMBER-—We cannot undertake to guide you ; our 
space is valuable, and the necessary engravings would be 
costly. Try Spon, publisher, Bucklersbury ; or Virtue, 
Amen Corner, and procure the necessary works. 

T. J.—Steam pressure. No inclosure. 

WASHER.—Send to T. Dunbar, 4), Lewes-road, Brighton. 

T, DuNBAR.—Forward the drawing to us. The plates can 
be obtained of any small type founder, Theink purchased 
of any chemist ; it is useless to make it in small quanti- 
ties. l 

SıLex.—Of most mathematical instrument makers, price 
from 4s, upwards. 

A. O. ¥.—See lists in Post-office London Directory, 

An OLD CLERK,—Next week. 

G. H. Dunman.—Thanks for your courtesy ; we may per- 
haps treat on the subject again. 

Caena — Will see that the subject has already been treated 
upon. Try the treatise of W. Binas, published by Spon, 
Bucklersbury, 

W. Austin, C,E.—Thanks for communication, Lut cannot 
spare space: 

J.H.M .—The idea is good ; write and explain your views 
more fully. se - 

N. J. W.—Next week. , 

LEDINGHAM.—Cannot spare space at present. 

Joan YEADON, in answer to J. Y., D.—wNo sketch en- 
closed. 

S. Watson.—Why not ask one of the 
draughtsman in your office ? 

‘DusBLinw.—See list in Post-office London Directory. 

H.Q. P. Z—Only ty hunting about wharfs and timber 

‘yards. The price according to the article. Why not 
advertise ? 

Buarr, Manchester.—We do not know of one at present, 
but an advertisement in a daily paper would bring in 
any answers, 

R. J. ATCHERLEY,—If of simple make, the instrument would 
be very useful, If you caunot afford a patent, you may 
get some manufacturer to take itup. If you send the 
draw.ng and letier-press to us we may perhaps illustrate 

“it. 
J. L. &.—Apply to Mr. Spence, Quality-court, Fleet-street. 
James LirtLe.—The drawings, you perceive, have not been 
lost sight of. 

Joun E Wiiirams.—The particulars have already been 
entered into as closely as we can spare space for, 

Jin.—Wheeler's make would suit you. 
MAGNETISM. —Next we ek. 


experienced 


‘communication appears in another column. 

J. J., Junior.—Received, but forestalled by another con- 
tribution. . ; 

A. Novice.—Of any respectable stationer. 

GLOUCESTER ENGINE DRIVER, —Mr, N P. Burgh’s work is 
sound and practical, and will be of great use to you, 
Itis published ty Spon, of Bucklersbury. 

R. E. W.—WatERPROOFING. Ina previous number we in- 
formed you that articles had already appeared on the 
subject. Thanks for the trouble you have taken, 

JOHN HATTERS.—The matter is so very simple that you 
had better ask the advice of some experienced journey- 
man. 


J. O. 8.—Marxer Prices. In making fresh arrangements | 


for the new year, we will bear your suggestion in mind, 
We are glad that the article was of use to you. . 

AN ASPIRaNT.—A sound education foliowed by close study 
of all appertaining to naval matters. Above all a real 
love of the profession. 

H. J. Inirre.—Try again. 

E. FaRnworty.—Received, but previously answered by 
another, id 

T. K.—Some instructions have been published in eur first 
volume, The stains and directions are sold by most re- 
spectable oil and colour dealers. See Post-office London 
Directory. l 

T. VALENTINE.— Received, 

A, FLEMING.—Will endeavour to forward. 

Henry Norton.—You can purchase one complete for half 
the price the wheels will cost you. Try the Horological 


Journal, 61, St, John’s-square. We really cannot spare 


the space. 

T, A. W. G.—Search back numbers. 

INQUIRING GEORGE. —If your lamp is properly fixed, you 
can use nothing better. 

Hozacsz.—A liberal education, knowledge of mathematics, 
skill as a draughtsman, and study and practice while 
young, in an office where plenty of business is trans- 
acted. 


Several letters remain over till next week for answer. 


* ,* We have to ask our correspondents to so sign their com - 
munications that they may be able to recognise the 
answer. ‘A Subscriber” is nosignature—we have them 
by the thousand ; thesame with ‘‘ Well-Wisher,” &c. 


RECENT AMERICAN PATENTS. 

Ore CrusHers.—A. W. Hall, of New York, 
claims a stamping-will having an air-tight battery, 
into which air is forced or drawn through one or 
more iulets, and from which the pulverised material 
is carried with the escaping air to a suitable re- 
ceiver. 

Puppe Furvace.—Hugh M‘Dondald, of Pitts- 
burgh, Pa., claims the use of iron ore in its raw or 
unmelted state, previously ground fine, and mixed 
into thick paste or dough with water, as a fixing 
for puddlivg or boilng furnaces. 

IRON AND StreeL.—James Henderson, of Brook- 
lyn, N.Y.; claims mixing manganese, or the equiva- 
lent thereof, with the ore or ores charged in the 
blast-furnace for smelting, in combination with-and 
to produce crude molten iron, to be directly con- 
verted by the pneumatic process. 

CARBURETTING AIrn.—Hrasmus Allington. Pond, of 
Rutland, Vt., claims the method of charging atmo- 
spheric air with the vapour of hydro-carbon fluids, 
by the discharging the air through contracted open- 
ings into the mass of fluids; also, of charging atmo- 
spheric air with the vapour of hydro-carbon fluids, 
by dividing the column of air, and discharging the 
same into the liquid in small streams. 

IncrustaTion or Sream-Borvers.—A. F. Porter, 
Philadelphia, claims the apparatus consisting of a 
conductor armed at one end with a series of points, 
or their equivalents, and connected at the other ex- 
tremity with the shell of the boiler, the whole being 
constructed within it at some intermediate point by 
an insulated «st achment. | 

CUPOLA FURNACES —Annes A. Lincoln, of Nor- 
ton, Mass., claims the arrangement of the steam- 
jet and air or blast apparatus, so as to cause the 
commingled currents of vapour and air tc eater the 


furnace at a point above the grate or fuel base. 


without first going through it, meaning specially to 
claim a cupola furnace as made with tuyeres and 
steam-jets combined together and arranged with 
respect to its hearth. , 

ROLLING IRON AND Sreey.—D. Hall, Pittsburgh, 
claims the use in one set of housing of two pairs 
of rolls arranged with their axles all in the same 
vertical plane, the upper pair being geared togther 
so as to pass the iron or steel through between them 
in one direction, and the lower pair being geared 


together, so as to pass the iron or steel through |. 


between them in the opposite direction, for the pur- 
pose of enabling a continuous strip or band of metal 
to be passed backwards and forwards between the 
rolls, ann thus operated upon at several points at the 
same time, and for other purposes; also the com- 
bination of the guide roller, and adjustable guide, 


and eurved guide box, with one or more pairs of | 


rolls. 


THE ENGLISH MECHANIC. 


Every Tuesday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 
*,* Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 

It is solicited that all back Numbers be ordered at 
once. 

All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. i 


147, FLEET-STREET, LONDON, and all Booksellers. 


OUR MONTHLY PARTS. 


Part 8 of THe EneLIisu Mxronanio, in coloured 
wrapper, is now ready. 
Price 6d. only! Post free, 7d. 
All back Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller. 


A Christmas Present or New Nears Gift 
for the Appremtice or Emprover! 


Now Publishing THE FIRST VOLUME 
of 
THE ENGLISH MECHANIC, 
A Record of Mechanical Invention, Scientific, and 
Industrial Progress. | 
UPWARDS OF ONE HUNDRED 
| ILLUSTRATIONS. 
Hundreds of Useful Recipes, and Thousands of 
Hints useful to Old and Young in all Trades and. 
Professions, 


Handsomely bound, only 4s. 6d,; post free, 5s. 
OFFICE, 147, FLEET-STREET, LONDON, 


Booksellers. - 
fi es 


and all 


ADVERTISERS. 


As the Enerise Mecnanic addresses itself to the largest 
and most intelligent portion of the community, and is 
the only Paper of the kind established, it offers unusual 
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OUR CHRISTMAS NUMBER. 

IN announcing his intention to publish an enlarged 
Edition of Tus Enciisu MECHANIC as a Christ- 
mas Number, without any increase in price, 
the Proprietor respectfully submits that hethere- 
by affords the many thousands of readers and 
numerous contributors, an opportunity of each 
contributing a something as a Christmas Treat 
for his fellows—some little ‘‘trick of trade” (in 
the good and true sense of the word); ‘some 
improvement in tools, anything, in fact, which 
may be of value to brother workmen, and will 
assist iu the promotion of feelings of kindliness 
and good fellowship, which the season is so 
eminently calculated to call forth. The Editor 
will not fail on his part, and will be glad to 
find a hearty response to this challenge to de 
mutual good. 


The Gugliah Mechanic. 


FRIDAY, DECEMBER 81x, 1865. 


THE “ MECHANICS’ EXCHANGE.” 

W TE do not mean a grand building in the Italian 

or any other style, in which journeymen, their 
employers, and amateurs may congregate and ex- 
change opinions on matters, but ‘what may in the 
end prove of far greater value, and which we will 
now proceed to explain. At times we have had 
requests sent to us for sketches and ‘plans, which in 
the nature of things it was simply impossible for us 
to comply with; sketches and letters have been sent 
to us to be forwarded to contributors, and this we 
have willingly done and continue to do, knowing 
how beneficial such an exchange is in general, both 
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in rubbing down angularities in opinions and fur; 
bishing up those which were sinking into ‘‘remains’ 
for want of proper expression. 
has this proven of more benefit than in connection 
with the lathe; and this has been well evidenced 
to us in many a letter of thanks. That this 
system should be extended appears a generally felt 
wish on the part of our subscribers; and, therefore, 
‘we propose to open for their benefit an ‘‘ Exchange.” 
Respecting the lathe, we advise ‘‘ an interchange of 
sketches, impressions on rice paper, or better than 
all, stereo-photographs of specimens in turnery. In 
nearly all the works on this subject, the plates are, 
with few exceptions, confined to plain surface orna- 
menting, while such subjects as, say necessaries for 
jadies’ work-tables, paper weights, ring and watch- 
stands, bouquet-holders, trays, cups, vases, counters, 
chessmen, &c., or composite works of a more elabo- 
rate nature of architectural design, capable of being 
finished on the lathe, with or without revolving 
cutters, are not at all represented.” This is the 
opinion of many who consider themselves enthusiasts, 
but whom we consider simply sensible amateurs. 
Again, in electricity and its reduction to a workable 
motive power there are many ideas afloat among our 
readers—exchanges could be made of tracings here. 
in various labour-saving appliances connected with 
and apart from all descriptions of lathes; much 
could be done in casting, soldering, bronzing, tin- 
ning, pattern-cutting, templates in general, aye and 
ten thousand other things, for there are always ideas 
extant which reduced to tracing paper, exchanged, 
and recorded, will cause others to think and ponder 
upon, and, perhaps to mature; and thus the rough 
notion of an inventive mind benefits the community 
at large. 

Oneadvantage of our scheme is this: A person turns 
off one pattern at the lathe, he desires others, with 
rough notes of the “Show” to do it; he sends us half-a- 
dozen, each signed with his name and address, ana 
stamps, and says what he would like in exchange; 
in turn, we insert a notice to this effect :— 

**Sxerou : Product of geometric chuck combined with rose 
engine. In exchange for do., oval chuck with do.”— 
Or whatever the thing may be. The notice will 
produce its answers, which will be forwarded at 
once to their destination. And so on with every- 
thing else. And thus it will happen that, in the 
case of the workers at the lathe, each may in time 
become possessed of an excellent collection of ex- 
amples and notes, making up a volume of reference, 
the value of which to them it will be impossible to 

estimate. 

We are ready to take this in hand at once, and 
we have little fear of the result. 

Furthermore, no doubt many a thing will come to 
hand which ‘‘exchange men” would like to see 
printed in TuE MEcHANIC for the use of our 
thousands of readers—for the success of our little 
venture is most marked ;—publicity will be given to 
all such as may prove of real interest to the class 
for which it is designed. 

Much of the matter and illustrations already 
volunteered by contributors has proven of great 
value to the readers in general; in fact, hundreds 
of them have informed us that one or two things, 
instancing them, have proved, to them, worth fifty 
years’ subscription to the journal. Wedo not doubt 
it, or that what they in return have forwarded for 
publication or exchange has been found of equal value 
to those concerned. 

We leave the ‘‘ exchange” matter entirely in the 
hands of our readers; it is for them to determine 
whether it shall be carried to a successful issue or 
ne. If they take our advice, they will immediately 
set to work, and, in addition, not forget, in the fast 
approaching festive season, to wish success to THE 
ENGLISH MECHANICS’ EXCHANGE. 


CLAY BINDERS IN SOLDERING. 


Sır Joun Ropinson says that the Asiatic gold- 
smiths seldom use binding wire for light work, 
they have always beside them a little dish of a 
tempered mixture of clay and sand or powdered 
brick, with little portions of which they form connec- 
tions and supports for the pieces they mean to solder 
together. Thus, if two tubes have to be joined in 
the form of the letter T (inverted whilst being 
soldered), they first warm the lower piece, and then 
dab on a little at a time of the mortar (leaving the 
joint clean) until the inclined props of the clay run 
high enough nearly to touch the upright piece, 
which being warmed and set in its place, the con- 
nection is completed by a further addition of the 
mortar, which, when heated over charcoal, becomes 
quite firm, and supports the pieces whilst the solder 
is runing, even in works of pretty considerable 
size. i 


In no single thing- 
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If I rightly understand these societies, they are 
in the highest degree calculated to elevate and to 
render more efficient the class for whose benefit they 
came into being. Studiously marking out foravoidance 
the dangerous rocks and quicksands of trade politics, 
the framers of our rules, the honoured founders of this 
Association, drew up a code of laws which must, 
if strictly adhered to, save our barque from ship- 
wreck; and strictly has it been hitherto, and will it 
be inthe future adhered to, I am certain. This As- 
sociation, I need scarcely tell my present hearers, 
does not consist of a band of scientific ‘* Fenians,” 
meeting in secret conclave, and meditating the ruin 
of their rulers—the Master Engincers of Great 
Britain; but rather is it a gathering of workers in 
the fields of wisdom endeavouring to glean facts 
which shall make them better men and better agents 
of their employers. It is astonishing to us that any 
members of the last-named class should have ever 
entertained an opposite opinion of our meetings and 
of our proceedings. The mistake into which they 
fell, nevertheless, was perhaps a natural one; it 
has passed away, and itis not for me now to call 
up its ghost. Employers have attended our gather- 
ings, have partaken of our festivities, and have com- 
plimented us upon our growing numerical and 
financial strength. In this latter respect, too, they 
have materially assisted us. If, unhappily, differ- 
ences have during the current year arisen in regard 
to the dispensation of a certain portion of our funds, 
those differences exist no longer—at least, they do 
not actively exist; and in a latent form, so far as 
we are concerned, at least, they have died out. We 
regret that they ever manifested themselves, and are 
anxious only to maintain peaceful and pleasant rela- 
tions with one and all the employers of engineering 
labour in the United Kingdom. 

It has been my warmly-cherished desire from the 
moment when your unanimously accorded suffrages 
first placed me in this chair, down to this hour, to 
obtain for this Society the good opinion and the co- 
operation of master engineers. I believed, at first, 
that the clouds of misconception through which 
the Society was seen by the employers, and which 
gave them a distorted notion of our doings, might be 
dispelled, and dispelled, 1 am thankful to say, they 
have been. This Association, of which I am proud to 
be a member, stands now beforethe general engineer- 
ing community in its true light, and I believe is esti- 
mated at something like its real value. It is understood 
to mean a community of men of similar occupations, 
similar habits, and similar ideas, associated together 
in friendly union, for mutual improvement and ma- 
terial good—and that is precisely what it is. 

Jt has been said, that the foreman engineer gra- 
duates in the workshop—our meetings enable him to 
continue his studies, and to keep pace withthe rapid 
mechanical and scientific advancement ef the time. 
True, the Association has notattained to the dignified 
position occupied by the Institution of Civil Engi- 
neers, or by that occupied by the Mechanical Engi- 
neers, but it is following worthily in their wake, and 
I for one do not despair. of its rising—though per- 
haps not in my own day—to something like their 
eminence and usefulness. It has been urged, 
tauntingly, against the members of this institution, 
that they assemble in a tavern; but the fact is, that 
their limited funds will not as yet allow of their doing 
otherwise. There is no doubt that the great ma- 
jority, if not all the members of the London Associa- 
tion of Foremen Engineers, would gladly meet ina 
hall, which they could call their own; but the very 
practical question next arises—where is the money 
to come from for providing it? The Association is 
on its legs, and it is walking, but it cannot run, it 
needs more steam to accomplish that performance ! 
We are far from being without hope, that that 
“steam ” will one day be generated, either from the 
action of internal fire, or the application of external 
fuel. Like Shakespeare’s lean apothecary, we must 
plead in extenuation of our shortcomings, that our 
poverty and not our will conduces to their perpe- 
tuation. 

Besides, there are illustrious precedents to 
which we may refer in justification of our present 
place of meeting. The Institution of Civil Engi- 
neers may be said to have been born ina tavern— 
the ‘ Crown and Anchor,” in the Strand, and at 
the Freemasons’ Tavern it was for many years 
nursed and fed. 

Before the year 1760, the title of Civil Engineer 
was almost unknown in‘this country. In nearly all 


* A paper read by Mr. Joseph Newton before the London 
Association of Foremen Engineers, November 4th, 1860, 


other nations of Europe, Civil Engineering was, at 
the date named, a profession encouraged or instituted 
by their Governments. The extension of manu- 
facturing and mechanicalindustry at home about that 
period, and which state of things was so admirably 
described by Mr. Robertson last month, really called 
into existence the English civil engineer. It wae 
seen that it would be better for establishments tc 
be placed in new situations, adapted to the ready 
obtaining the raw materials, than to endure the 
delays and vexations to which they were exposed in 
corporate and privileged towns. This produced a 
new demand in the country—internal navigation 
and better roads. To make communications from 
factory to factory, and from warehouses to harbours, 
as well as to carry raw materials to manufactories, 
became absolutely necessary. Hence arose works 
not of pompous and useless magnificence, but of 
practical utility. Our seaports were previously as 
nature had left them, despite the construction, in 
some instances, of jetties and piers of defence. All 
these things and many more of a relative character, 
tended to the natural creation of the civil engineer ; 
the mechanical engineer being his undoubted pro- 
genitor. 

From the earliest notices of the new profession, it 
appears that its followers entertained that jealously 
of each other which is even new to come amongst 
the cultivators of what are known as the liberal 
arts. They met in the avenues of the two Houscs 
of Parliament, and in the committee-rooms, and 
each maintained the advantages of his own plans 
with pertinacity, and occasionally, it is said, with 
pugnacity. By this time Smeaton had appeared 
upon the scene, and was playing an important 
part in the drama of civil engineering. It was pro- 
posed to that remarkable man, whose career has 
been fully recorded by the indefatigable, but some- 
what romantic pen of Mr. Smiles, that such a state 
of the profession, then crude and in its infancy, was 
highly improper, and that it would be well if some 
some sort of meeting or an occasional soiree were to 
be held, where they might shake hands together, 
and become personally known to each other. Who 
the gentleman was that made this excellent sugges- 
tion is not known, but he was certainly the indirect 
originator of the Institution of Civil Engineers. Mr. 
Smeaton at once comprehended the propriety of such 
meetings, and the first one took place in 1771. 
During the succeeding twenty years the new Asso- 
ciation made little progress, for at the end of that 
period it numbered only sixty-five members, not 
more thau fifteen of whom were real engineers, em- 
ployed in public works of any magnitude; the 
others were amatenrs, or ingenious and inquiring 
workmen, and artificers. In 1792, the Society of 
Civil Engineers, as it was then termed, ceased to 
exist pro tem. ; in fact, it was dissolved by mutual 
consent of the principal members. The untoward 
conduct of one gentleman to Mr. Smeaton was the 
cause of this disunion. 

In April, 1793, the society was reorganised. Mr. 
Smeaton, who had consented to rejoin it, having, 
however, died in October of the year preceding, the 
title was retained, end henceforth the members met 
on every alternate Friday, atthe Crown and Anchor 
Tavern, during the Sessions of Parliament. One of 
their earliest labours was the publication of the re- 
ports of Mr. Smeaton. It does not appear that the 
principles of the society could ensure its permanent 
stability, for those reports form the only record of its 
transactions, and it merged into a club called the 
‘‘Smeatonian Society of Civil Engineers,” and 
which, for a considerable period, held its meetings at 
the Freemason’s Tavern. Its rules were very exclu- 
sive, and the result was the formation, by some of 
the young engineers of the day, of an offshoot insti- 
tution, avowedly for the purpose of mutuali improve- 
ment, and this formed eventually the necleus—the 
germ of the present Institution of Civil Engineers. 
The first six gentlemen who associated were Messrs. 
William Maudslay, H. K. Palmer, Joshua Field, 
James Jones, Charles Collinge, and William Ash- 
will. Their first meeting, also at a tavern, was held 
on the 2nd January, 1817, an dthe meetings were con- 
tinued until the 3rd of January, 1820, when Mr. 
Telford, then in the height of his fame, was requested 
to join the society. He did so, and on the 21st of 
March following he was installed as President. Its 
subsequent removal to Great George-street, and the 
valuable services it has rendered andis still rendering 
to the country, are sufficiently well known by all, 
and need not, therefore, be further dwelt upon at 
present. It may be stated, however, that, with all 
its advantages, the Institution of Civil Engineers 
did not possess, until very recently, that necessary 
adjunct—a Benevolent Fund, for the relief and solace 
of its decayed and unfortunate members. It is not 


under the category “‘ unfortunate,” applied to the: 


menibers of this Association for relief—and did not 


apply in vain. The founders of this society had not 
overlooked the possibility of some of its own asso- 


ciates being worsted in the stern battle of life, and, ` 
so far as it was possible, they ‘provided against such’ 


‘contingencies. In my own mind I feel.convinced 


that the case to which I allude was the proximate, if 


not the immediate, cause of the establishment of a 


Benevolent Fund in connection with the Institute of 
‘Civil Engineers—a fund which, had it existed, as it’ 
shonld have done, from the first, would have saved. 


many of its members from humiliation and suffering, 
and itself from reproach. . 
(To be continued.) 


LETTERS TO THE EDITCE. 


{We do not hold ourselves responsible for the opinions of 
our correspondents. | 


; SILVERING MIRRORS, 
Sir,—Ia an article entitled Silvering Mirrors, which ap- 


peared in your valuable‘journal some weeks since, you. 


stated that the reducing agents used by manufacturers 
were kept secret bythem, From several scientific works I 


have gathered the following receipts, which will, I hope, 


serve to show the sort of articles employed. 

Saccharic acid is added to nitrate of silver; and then 
ammonia to the resulting solution~—a white powder falls ; 
this is put on the glass to be silvered, and: the whole is 
gently warmed ; a smooth coating of metallic silver is thus 
given to the glass. Saccharic acid may be prepared on a 
small scale in the following manner :—One part of sugar, 
two of nitric acid, and ten of water are heated together. 


Chalk is afterwards added to neutralize, and the mixture |' 
; , Sugar of lead is then added, the powder- 
which precipitates is washed wellin water, and exposed to ' 


is filtered. 


a stream of sulphuretted bydrogen gas. Black sulphide of 


lead precipitates, and a solution of saccharic acid re. 


mains’; this maybe concentrated and added*to the nitrate, 
_ Drayton’s process, as now practised successfully in Paris, 
is the following, viz. :—* 600 grains of neutral nitrate of 
silver are dissolved in. double ‘their weight of water. To 


this. are added the fol owing five solutions : No. 1, T5. grains 
of a liquor composed of 25 parts of distilled water, 10 of- 
carbonate of ammonia, and 10 of ammonia (of Sp. Gr. 0°98), . 


No. 2, 30 grains ammonia same strength as last, No. 3. 
1,800 ‘grains alcohol (Sp. Gr.’ 3°85). 


No, 4 is added; it isa mixture of equal parts of alcohol 
(same strength) and oil of cassia, This is added in the 


proportion of one part of the essence of cassia to 15 parts ` 
of the silver solution. The mixture is now agitated, and ` 
left to settle for several hours ; after which, it is filtered. 


Just before pouring it upon the glass, to be silvered. No 


5 liquor is added ; this is essence of cloves ,composed of | 
one part oil of cloves and three of alcohol, same strength as 
This liquor must be in the proportion of 1-78th of 
‘The glass, which has been . 


before. 
the bulk of silver solution, 
thoroughly cleaned, is covered with the silvering solution, 
and warmed to about 100° Fah., and it is kept at that tem- 
perature’ for two or three hours ; the liquid is then de- 
canted, and may be employed for silvering other glasses. 
The deposit of silver on the glass is washed, dried, and 
varnished.’” 


As oil of cassia and cloves are expensive, instead of- 
them, an. alcoholic solution of grape sugar may be employed, . 


but the deposit occurs more slowly. 


Petit Jean has suggested a very good method of silvering ' 


glass. He employs a solution of tartrate of silver in am- 
monia, By using a solution of citrate of gold in ammonia, 
itis casy to gild glasses, and glass may also be platinized 
by employing sodio tartrate of platinum. 
VINCENT ©. Davis. 
SAFETY VALVE. 

Đir, —In my last'communication to you, under the heading 

“ Multum in Parvo,” I drew attention to the incorrectness 


of a solution given by G. 8. to a question relative to the 


safety valve, and Iam sorry to find that a J. S., in attempt- 
ing to correct the former correspondent has fallen into the 
same error, and made it infinitely worse by multiplying 
where only additive quant'ties should be introduced. his 
latter error may be due to typography, but the omission of 
considering the safety valve lever as one of the third order, 
and treating it accordingly, cannot be traced to the same 
source, and is, theefore, a bona fide error on the part of 
both writers. ‘ 3 
Ifyou will favour me by reproducing ihe sketch sent 


by J. S., he will find that his formule should originate _ 


(axbje 
from — 
b 


lever and valve are additive quantities, and not multipliers 
in the formule. The weight of valve, as compared with 
‘the area under high pressure, is so small that engineers 
generally do noi take it into consideration ; but the effect 
of thelever is a matter of some importance, and J. S. has 
not shown your readers how itis to be estimated, although 
that is really the only difficulty connected with the safety 
valve lever, and hence deserves a fair consideration.  - 
In.such alever. having first ascertained its height, it is 


necessary to find its centre of gravity, which can readily be | 


done by balancing’ it on a chisel point fastened in .a vice. 
The distance from the fulcrum of this centre being formed, 
the lever must be considered as one without weight in 


long, indeed, since a gentleman connected with the “itself, bit baying a Weight equal to its own hung on at the 
institution, who had rendered much service in hia | Centre- of-gravity, and its effect found in accordance with 
da Ey ate ‘tae a ee 1 : aat 3 CEN E-S ay L C 3 

y to engineering science, and who came distinctly | forming an equation, this, which is constant, must be added 
to the effect of the weight or tension of spring used to 


, keep the.valve down.. I may add that one reason why the 


"blowing off. 


to deal with it. 


( The mixture is then 
put aside to settle. The clear liquid is then poured off, and - 


axc 
„ and o and the effect of the weight of 
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therules for levers of -he third order previously given, andin 


weight of valve is rarely, if ever, taken into consideration 


‘is this:—The ferm of the seating being conical, from the 
‘moment the valve is first raised, the steam is operating 
: upon a greater‘surface, rnd, consequently, it requires less | 
. pressure to maintain the valve in its lifted position than it 
„did to raise it, and bence the safety valve never truly indi- 


cates the exact pressure in the boiler when an engine is 


In conclusion, both G, S.,‘and J. S., have gone aside 


‘from the original question, they set out to solve, and 


wh:ch, I regret to say, my leisure is too limited to deal 
with; but it is one worthy of a prominent position in your 


columns; being both interesting and useful, and I hope to 


see a correct solution yet from the pen of some of your 
talented correspondents who may have the time and ability 
Wm. TONKES. 


— 


Sir,—I don’t often presume to interfere with scientific or 
other explanatio: s kindly given in answer to the queries of 
a correspondent, butin your last number, ‘Mr, E. Gregorio’s 
dissertation upon the aition of our chief luminary as a 
volunteer fire-engive is a trifle too far removed from the 
line of fact and truth to pass unchallenged, 

Firstly. The Imperial Magazine of 39 years back is not a 
very reliable authority on questions of theoretical science, 
I beg to submit, 

In the next place, atmospheric air being a simple mix- 
ture and not acomlin:tion, it cam pever. become decom- 
posed by passing through fire or anything else; and the 
rays of the:sun have pot avy tendency to draw off oxygen 
from either air, or the constituents of a coal fire. Further, 
if a parlour fire (or any other) be long left without atten- 
dance—is not open to a strong current of air, and is not 
well supplied with combustibles—my personal experience is, 
and I think I shall bere be borne ont by some few thousands 
of your readers, that the fire inevitably goes out, what- 
ever meteorological phenomena may be occurring at the 
time, for the precise reason that aman dies when starved 
and suffocated there being nothing to keep him alive. 

Theoretica ly, the action ofa very. powerful summer sun 
upon a fire js to slightly diminish the draught by raising 
the temperature of the air-current before it reaches the 
fire; but. practically, this action is so extremely infinitesi- 
malas to be quite inappreciable, When a fireis exposed to 
stiong sunshine, its apparent brilliancy is lessened con- 
siderably (just a8 a gas flameis often invisible in daylight), 
and it may appear to be almost out, althoughin a slightly 
-darkened room it would seem to burn vigorously ; but the 
‘sun has real y no efect whatever in extinguishing a fire 
any more than the interposition of a poker above the 
-grate has the faculty of drawing itup, as some would have 
us believe. 

Mr. J. 5. Thompson is not more happy in hisattempt to 
account for a phenomenon which never occurs except as an 
old woman’s story. White light is perfectly imponderable, 
and, consequeatly, can be neither a conductor or a non- 
conductor of heat, while the effect of a blanket enveloping 
a person whose garments are on fire is not due to its non- 
conduucting properties (which, ceteris paribus, would 
rather assist the fire than otherwise, acting like fire-brick 
or boiler-felt), but simply to the fact of its cutting off the 
supply of air more or less perfectly. - 

Referring to the sulject of electrical condensers (Messrs. 
P. Stodhard and E. Furze), alternate sheets of new tinfoil 
or gold leaf, and of that very thin gutta-percha known as 
satin or strained sheet, will be found to answer the purpose 
indicated. 

Under the head of a Vehicle for Colour, I find a recipe 
given similar to that I originated and published some ten 
years sgo in The Builder, with the title of “The Exeboracic 
Paint.” WENTWORTH E, Scorr, F.C.8, 
Analytical Laboratory, Westbourne Park, Bayswater, 
London, W., Noy, 25, 1865, 


MAGNESIUM: 
Sir —In your general notes you say that magnesium has 


| jittle tendency to oxidize in the atmosphere. Ileft asmall 


piece of the wire exposed. toa very damp atmosphere for 
some time, and it-| ecame very much corroded,. ‘ihe elec- 
tric conductivity of magnesium is 25, iron 20, and copper 
100. Now, copper is much cheaper than magnesium ever 
can be, Iron, theugh not quite so good a conductor, is 
much cheaper than either. But, supposing that magne- 
sium was used, its light-giving property is so well known, 
that I should not v onder if some miscreants were to apply a 
light purposely. ‘Then the continuity of the line would be 
destroyed. i JAMES P. BLACKMORE. 


Sir, — Your compositor has made me write dreadful non- 
sense. Inthe 3lst and 32nd. lines of my letter, in No. 36 
of Tas Excuisah Mrcuanic, J appear to recommend Mag- 
pifier to buy a reconnoiterer telescope of Salmon and Co., 
Princess.street, Edinburgh, (470 10s.! sent free.) This 
should ‘be Salomi and Co:, “Princes-street, Edinburgh, (10 
shillings and 10 pence, sent free) I should scarcely 
stultify myself by recommending.a.ten guinea telescope to 
aman who wanted to obtain one for twelve and sixpence, 

A FELLOW or.tHE RoyaL ASTRONOMICAL SOCIETY, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Sound Givue.—Can any of your readers inform me ofa 
cement or glue which will not be affected by water or 
naptha ?— WILLIAM JAOKEON, 

Sir,—Can any of your readers give me information re- 


‘Specting square thread screw cutting, more particularly as 


to existing patents relating to it ?—INVENTOR, 


[Droemer 8, 1865. 


Sir.—Can any of your readers tell me how to make a 
black for ‘blacking cold’ iron, that will-dry quickly ; also: 
how to make a/black and green paint or varnish for metals 
that dries inabout ten minutes?—WALTER WILSON. _ 
THE PLANETS —Willa Fellow of the Royal Astronomical 
Society inform me why the planets describe ellipses ?—C. 
T. WHITMELL, , 
JAPANNING.—Will any reader tell me how to japan tin 
trunks ?—B, HICKMAN 
Fusing Giass.—Can any of your readers inform me of 
any kind of flux for fusing glass at a low temperature, and 
which will afterwards bear a heat of 600° or 700- Fahr? L 
believe the German glass-blowers use something of the 
kind in soldering their chemical apparatus, &c.—E. F. G. 
BAROMETER.—Can any of your readers tell me the best 
way toproceed in boiling the mercury in a barometerto expel 
air? The tubeis 1-5th of an inch bere and 4 an inch ex 
ternal diameter, and Iam afraid of cracking it in the opera- 


tion ; also, where to obtain ivory for the scale and vernier. 


I wantit in the rough as I can polish and divideit myself? _ 
—BrEak Down, l 

A. CHEAP GAs APPARATUS.—Perhaps some of your 
numerous readers could inform me how to construct a 
cheap and simple apparatus for making oil or coal gas, such. 
as would supply a working man’s cottage of two rooms ana. 
kitchen, with certain safety from bodily injury! Any one 
giving full dimensions of retorts, purifier, gas- holders, and. 
all other other additional connections inas -briefa manner 
ss possible it will be thankfully accepted.—AN Economic 
CITIZEN, Glasgow. ; 

INDrA-RUBBER.— Can you or any of your readers inform 
me, first, of a.cheap and easy method of vulcanizing small 
articles made of pure sheet rubber, that they may resisié 
cold, and not be much affected by acids? , 

2. Is the vulcanite or dental rubber used by. dentists 
plastic or hard, when supplied from the manufacturers t 

3. If plastic, how vulcanised after moulding to prevent 
getting out of shape? If hard, how softened sufficiently 
or moulding ?—QUILLAUME. : 

TuRNING.—Can you or any of your readers inform me 
how the thread is cut in end grain mahogany, such as drawer 
knobs, &c., and a plan of tap ?—G. D. J. Y. , 

Tın Currines.—Can any of your numerous contributors 


‘inform me the way to extract the tin from the cuttings of 


sheet tin? I want to save the tin and iron as well.—W. 
AUSTIN. 

Sripz Rurz.—Can Mr. Tonkes inform me of any rule 
whereby I can bring a decimal into a fraction on the slide- 
rule at one setting of the slide ?—C. B. M. 8. 

WrectRicity.— Will Mr, Tonkes or apy of your readers 
kindly inform me how toconstruct an ebonite plate for an 
electrical machine, or where I can purchase one, and the 
price of one about one foot in diameter? also, what kind. 
of cushion for the rubber is required to excite the plate 
with ?—TxHxo. | 

Macnet.—I tender my sincere thanks to Mr. Tonkes 
for his promptness in replying to my queries. He would 
still more oblige me by telling me the number and length 
of wire coiled on the temporary magnet in magneto-electric 
machines ?—J. C. Wieg. . 

Bronzing.—I] have a Lronzed coffee pot which has been 
cleaned with sand, and is now no better looking than one 
made in tin, Will any one kindly tell me how to re- 
bronze it, so as to get the proper warm chocolate tintt— 
CHANG. 

TURNING AND ELECROTYPING.—Can you or any of your 
correspondents inform me of any work that treats of the 
geometrical chuck and medallion turning ? and is there any 
mode of electrotyping on gutta-percha—I mean a deposit of 
iron ?—SUSANNA. 

I will take the liberty of asking your correspondent, Mr. 


. Tonkes, one question :—How can 1 coupie four cells of 


Bunsen’s pile for quantity? By coupling one zinc with the 
next carbon, I can get a current of considerable intensity, 
but I have hitherto failed in all my trials to couple. for 
quantity.—Vincenr C. Davis.{ 


THANKS, 
Sir,—Will you kindly invert my thanks to Mr. Furze, I 
have obtained Mr. Culley’s work through my bookseller 
and have found it an exceedingly good one. anaes 


Sir,—If Archimedes will communicate with me, I shall 
be happy to give information on the machine in question. 
16, Market-lane, Ipswich. GEORGE H. SMITH, 


OXIDATION. 

Sir,_In answer to sparrow Hawk, in No. 33, I beg to 
inform him that one part ‘‘fat” oil varnish, five parts 
highly rectified spirit of turpentine, is the best thing = 
have ever tried for preventing oxidation on bright surfaced. 
steel, CINA, 


CHEMIST’S FOLDING MACHINE. ; 
Sir,—In answer to Archimedes, I beg to inform him 
that I do not know that the chemists’ folding machine has 
been the subject of a patent, but think it would be to his | 
benefit to send his address to Mr. J. Dickinson, South. 
street, Stockton, i L. F. R. 


GAS. 

Sir,—Dr. McCann will best economise his gas by taking 
off the elbow, and putting some coarse wool in and pushing 
it as near the burner as be can, and just tight enough to pre- 
vent the gas from flickering when it is full on at the main; 
this will require readjusting once or twice perhaps. 

Then turn the gas down at the main, so that there is no 
more supply than the actual consumption ; the result will 
be a steady light with a great saving of gas. Ihave had all 
my burners so treated for the laft 10 years. 

My best thanks to Mr, Merritt, and others of your corre» 
spondents, D, DAVIES. 


DrcemBer 8, 1&65.] 


Sir, —I am surprised at the letter of Mr. Jackson, where- 
in he states that his patent renders my invention invalid, 


He seems to imply that they are one and the same thing: . 


I do not thoroughly understand the particulars of his 
boilers, but I think that if they were compared, they would 
be totally differant, although they both ombrace the same 
principle, viz.:—the generation of steam by gas heat. 
A. H. SADLER, 
4, Richmond-place, Richmond-road, Dalston. N. E. 


MAGNET. 
Sir, —In answer to your correspondent, J. C. Wigg. A 
permanent magnet is made of hardened steel, and made 
magnetic by being rubbed with a powerful magnet or a 
loadstone. An electro-magnet is made of soft iron, round 
which is e coil of insulated wire, the ends of which are 
connected with the two ends of a battery, 
R. W. WILLIS. 


DANTEL’S BATTERY, 
Sir,—Alfred Crofts will find full instructions to construct 
a Daniel's battery in Dr. Lardner’s electric telegraph, page 
126, Walton and Maherty, Gower-street, London, Price 
is, 6d. Ishould be very happy to lend him my book, if 
he is within call, or send his address, D, DAVIES. 


TELESCOPE, 

Sir, —I hope you will give me space to answer, as well 
as I am able, the query of your correspondent, Magnifier, 
and that he will excuse my doing so, as his question is 
addressed to a particular person. 

An astronomical telescope requires only two lenses ; an 
object and an eye glass; both convex, and the object 
looked at will bereversed, but if the eye glass be concave, 
it wili be erect, Fix the object glass at the end of a tube, 
say of tin, and the image of the object at which it is 
pointed will be reflected within the tube at its focus. Now 
place the eye glass exactly at its focal distance from this 
image, or distant from the object glass the length of both, 
and the telescope is complere. Suppose the object glass to 
be 36in. focus, and the eye glass lin ; they must be placed 
37in. apart, and will magnify 36 times, Of c urse, in two 
tubes, the object glass in a large one, and the eye glassin 
a small one, to slide in and out, so as to adjust the focus to 
the vision of the observer, 

A terrestrial telescope requires two additional glasses. To 
correct the inversion of the image, place the object glass at 
the'end of a tube as before ; if 36in. focus, at 37in. distance ; 
fix a lin. glass at 2ia from this, another lin. glass now at 
the focal distance from this, an erect image is forward, 
` which is to be maznified by a fourth glass of lin, at a dis- 
tance of 2in. from the last, To find the focal distance of a 
convex lens, hold it up to the sun against any object 
until the sun’s image is clear and distinct ; the distance be- 
tween the glass and the sun’s image is the focus. The 
flatter the glass the longer the focus. Of course, the 
. more globular the reverse. To find the magni'ying power 
of a telescope, divide the focus of the object gla s with that 
of the eye-glass, and the quotient is its magnifying power, 

l A, PRARCE, 


Sir,—In reply to D. D. D., in No. 36, referring to coupling 
motive power :— 

If he would say what pressure is got on pistons at com- 
mencement of stroke, and where cut off, with diameters of 
cylinders, length ofstroke, number of revolutions of crank 
shaft per minute; also, diam:ters of oscillating cylinders, 
` length of stroke, and pressure expected to work at. If 
these particulars are. furnished, he may probably hear 
something more abont 1t. A. STOKES. 


ee 


ELECTRO MAGNETISM. 

Sir,—In No. 33 of Tue Escuisn Mecuanicis a letter 
signed J. Tawse, suggesting the practicability of propelling 
vessels by electro magnetism by means of sheets of metal 
covering the sides of the vessel acted upon by the salt 
water, thus converted into a battery. I do not know 
if Mr. Tawse is aware of his suggestions being put to 
practical experiment about a month agoin the harbour of 
Ostend, and, to a certain extent, with a very satisfactory 
result. rf 

Ifthe suggestion applies to practicability without rairva to 
expense caused by the destruction of the metals, I think 
from what I saw thatit is quite possible The experiment 
I witnessee was tried with a small rowing boat, which was 
propelled by a serew at about the same rate as with an 
oar; and, as I thought, very cleverly and with much pro- 
mise. If by increasing the number of plates, we can in- 
crease the power to any extent, I think it quite practicahle, 
and every way worthy the attention of those who have the 
means and disposition to follow it up to a successful result, 

R. W. WILLIS, 


QUADRANT, 

Sir, —J. M. 5. may mark slot links on paper in the fol- 
owing way :— a 

Draw an end view ofthe crank and eccentrics on card: 
upon your paper draw acentre line, supposing itto be 
the centre of slide spindle and crank shaft, draw another 
line crossing at right angles, near one end of your paper ; 
pass a pin through the centre of the cardboard crank shaft, 
and fix it tothe point where the two lines cross, so that 
you can placeitin-any position. The four lines willguide in 
placing the crank, with the distance between the centre of 
tormation of the sheave, and the centre of the slot in the 
link, in a line with the rod in your compasses, the position 
of both ends of the link can be found in any part of the 
shaft’s revolution, with the distance you have for a radius 
describe an arc from each end of the link, and then with 
the same radius from the point of intersection, describe: 
the centre line of link. 

A valve moves when gear is middled, because, during a 

rt of each stroke both rods are going the same way. 


‘THE ENGLISH MECRANIC, 


For this reason the middle of a quadrant always moves 
backward and forward, 


Know, then, Inquiring Jamie, that the radius of a quad- | 


rant is the distance from it to the centre of formation of 
the sheave; or, if it be one which does not lift, but has 
the die lifted init, the length of the connecting link be- 
between the die and slide spindle is the radius. om 


THE LINK MOTION. 

Sir,—In reply to J. M. S., the steam will blow off at 
69 pounds pressure per Square inch, and the weight must 
be placed 8inches from the fulcrum to correspond toa 
pressure of 60 pounds per square inch, 

With reference to the link motion, the travel of the 
valve when the link is in mid-position is due to the eccen- 
tric rods being necessarily crossed and recrossed during each 
revolution of the engine; what is due to this cause varies from 
3” to $”, more or less, according tothe throw ofthe eccentrics 
In that form of link motion with the rods connected in a 
line with the valve spindle, it does not affect the valve at 
all (unless the steam is being worked expansively, when, 
of course, the link is nearer its mid-position), because the 
vibration ofthe link destroys the effect *this motion,would 
otherwise produce. But, inthe link motion with the rods 
connected at the ends of the link, care must be taken in 
setting the valve to see that the rods are crossed on the 
crank when the link is connected direct to the valve 
spindle, and vice versa when connected to a gab lever. If 
this is not properly attended to, the valve will have lead 
on the one side, and Jap on the other; but ifthe rods are 
crossed, as shown above, instead of the lead being 
destroyed (when working expansively), more lead is given 
the nearer the link approaches the mid position. 

To see this more clearly, let us, for example, take an 
engine with neither lap nor lead on the valve, the link 
fitted direct to the valve spindle. Now place it in its 
mid-position, the engine on the bottom centre, and the 
eccentric rods Open on the crank. Now, the valve having 
no lap, the least motion that is imparted to it either way 
will open the ports ; then, if we turn the engine on the 
top centre, the eccentrics will be reversed, and the rods, 
consequently, will be virtually shortened, the amount due 
to the crossing of the rods, 

I might have gone further into this interesting subject, 
and shown by diagrams the position of the valve at difter- 
ent parts of the stroke ; but, if J. M. S. will construct a 
model of the link motion and valve, he will understaud it 
far better then I can show him on paper. 

A Common #” places the eccentrics on true enough, 
only it is more true and scientific to draw a line parallel to 
the centre line at a distance equal to the lap + lead, 
instead of setting it of with a pair of compasses, for, by 
that means you get the proper angle, when, according to 
his method, the angle would be too acute. 

M. J. WHEATLEY. 


A CHEAP TELESCOPE. 

Sir,—I remit you for insertion in Notes and Queries of 
Tur ENGLISH MECHANIC, the following suggestions to 
Athelstane, Magnifier, aud others, for the coustruction of 
a cheap telescope f r observing heavenly bodies. Procure 
from an optician a 35 inch object glass (that is, a convex 
glass which produces a focus of the sun’s rays at the dis- 
tance of 36 inches), and.a 1 inch eye glass (that is a con- 
vex glass, producing a focus at Linch) ; employ a tin plate 
worker to make two tin tubes, without lapjoints. one 30 
inches long, and about one and a quarter inch diameter 
inside the other, twelve inches long, and its diameter such 
that it will just slide comfortably inside the larger. The 
inside of these tubes should be first painted or otherwise 
lined with a dull black. At the end of the larger tube an 
ingenious workman wiil have no difficulty in securing the 
object glass, so that not more than an inch diameter of it 
shall be exposed, and at the end of the smaller tube the 
eye-glass must be fixed. When the open end of one tube 
is inserted in the open end of the other, so that the two 
glasses shall be about 37 inches apart a telescope will be 
present which will magnify the diameter of objects 36 
times, or, in other words, will make heavealy objects ap- 
pear 36 times nearer, With such atelescope, the satellites 
of Jupiter, the crescent of Venus, and the inequalities of 
the surface of the moon may be: distinguished, Galileo’s 
telescope, with which he made the first discoveries in the 
heavens, did’ not magnify more. I need scarcely add 
that with this instrument all objects will appear inverted ; 
but, with regard to celestial objects, this is of no importance® 

This telescope 1 describe costs about 4s. ; but. for double 
that sum, a very much superior one may be constructed, vy 
obtaining a larger and better object-glass of 40 to 48 inches 

j focal distance, the cost of whichis 3s. 6d retsining the 
one inch eye-glass, and having the tubes made to suit the 
additional greater length of focus and diameter of object 
glass, the possession of such atelescope may add greatly to 
the pleasure and instruction of those who have any taste 
for the sublime and wonderful facts of astronomy. 

Ax Economic ARrizan, Glasgow. 


PHOTOGRAPHY AND ARTISTS.— Last week at the 
Associated Arts Institute, Mr. O. G. Rejlander read 
a paper on the Uses of Photography to Artists. The 
paper was illustrated by a very large number of 
transparencies—some enlargements, others reduc- 


tions—from the better known of ‘Mr. Rejlander’s' 


productions. Besides a number of: studies from the 
nude, he also exhibited a large chalk drawing of 


Mr. Brougham, the eminent actor, made from a 


small photograph. In the course of his paper, Mr. 
Rejlander called particular attention to the value to 


artists of an enlarging apparatus for the amplifica- 
| tioa: of small sketches, and exhibited, in an arrange- 
ment of his own, some enlarged transparencies by. 


the aid of magnesium wire. — —— > s- 
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THE ENGINEERS SLIDE RULE. 

We are compelled through press of letters and 
other unavoidable circumstances to defer Mr. 
Tonkes’ third paper on the slide rule for a week. 
Two papers have yet to be published. 


BORING, DRILLING, &e. 


As itis thought a short chapter on broaches for 
making rafter holes would be acceptable, it is there- 
fore given herewith, together with the necessary 
illustrations. The tools are much less varied than 
the drillers and borers for cylindrical holes. For 
instance, the carpenter employs only the rimer, 
which is a fluted tool like the generality of his- bits. 
It is sharpened from within, as shown in Fig. 1, 
and thus is fitted to act like a paring tool. Such 
articles as the flute are first perforated with the nose 
bit, and then, by meansof tools of this kind, broached 
with taper holes, the tools bring very carefully 
graduated as to their dimensions. Figs. 24 is that 
of a German rimer, and is used by wheelwrighis for _ 
inlaying the boxes of axletrees. It will be observed 
that the loose blade is separated from the shell by 
the introduction of slips of leather, or wood; 
also, that the detached cutter fits on a pin in 
the front end, and is fixed against the shaft by 
a collar. What is known as Hilton’s rimer 


‘was invented for the purposes of the wine cooper, 


and by it holes are made more truly circular 
and the shavings prevented from dropping into the 
cask. Fig. 2is a section of the stock of the instru - 
ment which consisted of a hollow brass cone, down 
one side of which was a slit for containing a nar- 
row blade or cutter, fixed by screws fixed diametri- 
cally. Thus the tube was turned into a conical 
plane ; the shavings entered within the tube, and 
were removed by the small end of the cone, which 
was fitted with a cork. Broaches for metal are © 
various sections, and solid; thus in Fig. 3, the halt 
round, the edges are rectangular—more commonly, 
the tool is polygonal, asin Fig. 4, except that they 
have 3, 4, 5, 6, and 8 sides, and that their. edges 
measure respectively 60°, 90°, 108°, 120°, and 135°. 
The 4, 5, and 6-sided broaches are perhaps the most 
general. What is called the watchmaker’s broach 
is simply a burnisher. Ordinary broaches are very 
acute, and Fig. 10 represents the general angle at 
which their sides meet—less than one or two 
degrees; the end is chamfered off with as many 
facets as there are sides. Spare broaches are some- 
times, after having been filed up, twisted whilst 
rel hot, as shown in Fig 9, where the rectangular 
section is very slightly disturbed, though the faces 
become a trifle concave Whatever advantage, 
then, is to be attributed to the screw form: as, 
turned in the direction of the twist, it cuts greedily, 
in fact, is disposed to dig over forcibly. When 
turned against the twist, it requires more pressure 
than those broaches not twisted. The evil in this 
broach is-that if it is bent in the direction of its 
length in twisting or hardening, correction is inad- 
missable by grinding—consequently, its use is re-. 
stricted, though we fancy a carefully wrought and 
heated tool, hardened before the tang is squared up 
true, would be found a rare acquisition. 

Broaches are also made for perfecting cylindrical 
holes. Then the broaches are made almost parallel, 
or a trifle the highest in the middle. Figs. 6 and 
7 show them filed, with two or three planes at 
angles of 90°. ‘The circular being a non-cutting 
part acts as amore certain base than when the tool 
is a polygon. The stems are made so as to pass 
entirely through the holes, and the toolis perhaps 
better known as a finishing drill than a broach. 
The size of the parallel broach may be increased by 
placing a slip of leather at the convex part. Square 
broaches are used to broach gun barrels, and 
the cutting parts of these are about 8 or 10 inches 
long. They are packed on four sides with wood 
spilis to complete the circle (See Fig. 8, in which 
the tool is shown supposed to be at work). .The 
bit is progressively enlarged by the introduction of 
thin slips of paper between the wood spills and the 
broach; for the paper, it will be seen, throws the 
one angle more towards the centre of the hole, and 
so gives a corresponding advance in the cutting 
angle. Philosophical instrument: makers, in finishing 
air-pump barrels, use a broach which consists of a 
thin plate -of steel inserted diametrically between 
two blocks of wood—thus producing a cylinder with 
a scraping edge in advance of the wood. | 

According: to size, broaches are fixed in handles, 
like bradawls, or used in the brace, or in the tap 
winch; or, again, in the lathe like a drill. For large 
works broaching machines are used, being but little - 
more than driving gear ending in a sort of universal 


joint, to lead the power to the tool, which may be 
left under the guidance of its own edges, according 
to the common principle of the instrument. 

The penetrating angles of broaches and drills 
are more obtuse than in tools for turning; and, on 
account of the extra friction excited by the nearly 
rectangular edges, itis usual to employ a lower velo- 
city in boring than in turning equal diameters, so as 
not to soften the tool by the generation of heat; and 
lubrication is more necessary‘ in boring and drilling 
than in turning. Mr. Holtzapftel, in his book, fur- 
ther says that ‘drills and broaches form together 
a complete series. First, the cylinder bit, the pin 
drills, and others with blunt sides, produce cylin- 
drical bodies by means of cutters at right angles to 
the axis; then the cutter becomes inclined at about 
45°, as in the common piercing drill and cone 
countersink; the angle becomes much less in the 
common taper broaches, and finally disappears 
in the parallel broaches, by which we again produce 
the cylindrical hole, but with cutters parallel with 
the axis of the hole.” Still, considering drills and 
broaches as one group—drills have thin edges, yet 
require the screw to put them to thin work; and 
though broaches have more obtuse edges, yet, be- 
canse the pressure is at right angles to the cutting 
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edge, the greater force is supplied without a screw. 
Glancing at Fig. 10, and supposing the dotted lines 
to represent the extension of the sides to a point, 
the length, it will be seen, exceeds the diameter by 
many times, and, as Mr. Holtzapffel lucidly ob- 
serves, by that number will the force employed to 
thrust forward the tool be multiplied, the same as in 
the wedge, and the broach being confined in a hole, 
cannot make its escape, but acts with great lateral 
pressure directed radially from each cutting edge, 
and the broach, under proper management, leaves 
the holes very smooth, and of true figure. 

But we had nearly forgotten a point or two. 
countersinks, minus a point, are made sometimes as 
solid cones, with a groove up one side for the reception 
of acutter, deepest toward sthe cone’s base (Fig. 5). 
The celebrated Mr. Richard Roberts’ broach (Fig. 
11) has four detached blades introduced, so as to 
more easily retain the angle of the broach, which 
blades are a trifle wedge-form in section and exten- 
sion, to constitute the cone and cutting edges, and the 
grooves are also rather deeper behind. In restoring 
the blade edges, they are removed from the stock, 
and their angles tested, and to compensate for loss 
of thickness, they are set nearer to the point when 
replaced, 


. proved apparatus. 
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BARCLAY’S INJECTOR.* 
This invention of Mr. Andrew Barclay, of Kilmar- 


nock, consists chiefiy in extending the annular nozzle 


used in instruments for injecting liquids, through 
which the liquid passes, to a much greater length 
than has hitherto been accomplished; also, in form- 
ing an annular passage beyond the first-mentioned 
nozzle, for the purpose of obtaining an annular sheet 
of steam or water after the stream has passed through 
this nozzle; by which arrangement a far superior 
force, both for raising and also for forcing fluids 
generally, is obtained. 

Another improvement involves the forming of a 
tapered or conical condenser, into which steam or 
other condensible vapour is admitted, in such quan- 
tity as may be required for the purpose of injecting 
or ejecting fluids. In this arrangement the fluids, 
either injected or ejected, have imparted to them the 
momentum of the fluid, moving with the velocity of 
the vapour used rushing into a vacuum. In this ap- 
paratus the condensation may be effected in any of 
the modes generally used for condensing steam or 
other vapours. 

The apparatus consists essentially of a hollow 
truncated cone, terminating in a nozzle placed inside 
a hollow cylindrical vessel, in which vessel the con- 
densing fluid is admitted, so that it condenses the 
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injecting or ejecting fluid or vapour, thereby pro- 
ducing a partial vacuum in the conical chamber. The 
fluid to be injected or ejected is admitted through a 
suitable pipe or duct connected to and passing 
through the side of the outer vessel into a conical one, 
whence it is injected or ejected through the nozzle at 
its extremity, passing thence to any place where it 
may be required. 

In Plate IX., fig. 1 is a vertical section of the im- 
The steam enters by the branch 
pipe A; the water or other fluid to be raised enters 
by the branch pipe B; andthe overflow is formed by 
the branch pipe ¢, cast on the lower part of the ap- 
paratus, as also the flange D, which flange forms the 
connection to the boiler or other receiver through 
which the fluid to be injected passes. The steam 
nozzle Œ, is screwed into one end of the adjustable 
cylinder F, and is surrounded by an envelope or 
casing G, leaving a free space between the outside of 
the nozzle x, and its casing G; this space may be 
filled with any non-conducting substance, or it may 
only contain the air enclosed in putting on the casing. 
The object of surrounding the steam nozzle with any 
non-conductor of heat, is to maintain a high tem- 
perature of the steam until it reaches the exit from 
its nozzle £, as priming is very injurious whilst form- 
ing the vacuum. The water or second nozzle H, in 
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*From Newton’s Journal of Art, 


|Decumper 8, 1865. 


this modification is extended to a considerable dis- 
tance beyond the first or steam nozzle x, and becomes > 
of an annular form by the introduction of the centre 
adjustable spindle 1. This spindle 1, by reason of 
its tapered form, when raised or lowered by turning 
the hand wheel J, increases or diminishes the annular 
space, to suit the pressure of steam employed, and 
the height from which the water or other fluid has to'be 
raised. At a short distance from the aforesaid nozzle 
H, a receiving nozzle or throat K, is so placed and 
adjusted by means of a self-acting valve L, that when 
a greater or less quantity of fluid is Cischarged from 
the second nozzle H, the throat accomodates itself 
accordingly. The adjustable cylinder F, may be 
raised or lowered by turning the hand wheel m, 
through the introduction of ascrew formed on itself, 
working in a nut formed in the upper part of the ap- 
paratus, as shown at N, or any other convenient 
appliance to obtain a similar effect—thatis the raising 
and lowering of the cylinder to suit the desired 
quantity of fluid to be injected. A series of holes or 
slots is formed opposite the steam branch A, through 
which the steam passes to the interior of the cylinder 
F, as indicated by the arrow ato. To maintain a, 
perfectly air-tight packing between the steam-branch 
A, and the nozzle chamber P, hemp or other elastic 
substance is forced into the space Q, between the ad 
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justable cylinder F, and the body of the apparatus, 
by mggns of a gland R ; the cylindrical part of which, 
withinthe body of the apparatus, and where it passes 
the steam branch A, has a series of holes or slots to 
admit of a free passage of the steam to the interior of 
the adjustable cylinder r. When water or other 
liquid has to be raised about 20 or 25 feet, it is very 
necessary that the lower packing Q, should be per- 
fectly air-tight, and this can be accomplished at any 
time by screwing up the gland R. To prevent any 
passage or leak of steam within and around the gland 
R, two small stuffing boxes with glands s, and T, at 
right angles to each other, are screwed up by means 
of bolts or studs when required. The adjustable 
spindle 1, is kept steam-tight by the stuffing-box v. 
The action of the apparatus may be described as 
follows:—On steam being admitted by the branch 
pipe A, it issues at the nozzle =, and on meeting the 
angle of the second nozzle m, it is deflected towards 
the centre spindle 1, which again deflects it towards 
the nozzle g, in a zig-zag form, as indicated by the 
dotted lines. This zig-zag wave motion expels the 
air from the nozzle chamber P ; and the steam, form- 
ing, as it were, an annular fluid piston, prevents any 
return through the nozzle H. So soon asthe vacuum 
is sufficient to raise the water or other fluid to be in- 
jected, it rushes in through the branch pipe 8, and is 
expelled by the steam through the second nozzle H, 
the water and steam together now forming the fiuid. 
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piston in the nozzle m. The water as yet may not 
have sufficient force to pass through the throat K ; it 
therefore gets an outlet by the overflow passage c. 
On turning the hand wheels J, and m, so as to give 
both more water and steam, the force imparted to 
the water becomes sufficient to pass through the 
throat K, and enter the boiler or other receiver. In 
starting the apparatus, it is essential that the steam 
nozzle £, should be close to the second nozzle m, 
when the water has to be raised from a great depth, 
such as 25 feet, but otherwise the setting or adjusting 
of the apparatus is very similar to those now in use. 

A modification of packing the adjustable cylinder 
r, is represented in fig. 2. In this arrangement one 
gland k, serves to screw up both the packings Q, and 
Qi, and by merely using a loose ring or cylinder 
between the two packings, one gland kR, serves to 
maintain the adjustable cylinder r, perfectly steam 
and air-tight. Around the loose ring or cylinder v, 
and through it, are a series of holes or slots opposite 
the steam branch 4, to admit of the steam passing to 
the interior of the adjustable cylinder; in other 
respects this modification is similarto that already 
described. Instead of admitting the steam by the 
branch pipe A, and the water by the branch pipe B, 
they may be reversed, as shown in fig. 3, where B, 
is the steam branch, and a, the water branch. In 
this modification the steam for the first impulse 
strikes against the centre spindle I, and is deflected 
towards the nozzle H, as shown by the dotted lines; 
otherwise the action and construction of the appara- 
tus are similar to those just described. The water 
passing through the nozzle £, is expelled through the 
nozzle 4, by the surrounding ring of steam, and 
gains sufficient force to pass through the throat x, 
into the receiver, where water or other fluids are re- 
quired. 

It will be observed, from the foregoing description, 
that water may be raised from a great depth and fed 
into a steam boiler or other receiver direct by the 
afore-mentioned apparatus. : 

At fig. 4 is shown, in vertical section, another 
modification of the improved apparatus for injecting 
or ejecting fluids, which arrangement is considered 
to be one of the most important features of the inven- 
tion, The outer casing of the instrument has formed 
on it two water branches a, and Al, and one steam 
branch s. Immediately on the inside of this outer 
casing there is fitted the gland c, which presses upon 
the packing D, this pressure being continued further 
on to the next ring of packing D1, by the introduction 
of the slotted metallic collar E, the slots formed in 
which are for the purpose of enabling the water ad- 
mitted through or at the branch a, to be carried in 
towards the central part of the instrument. Beneath 
the second ring of packing D1, there is placed another 
similarly formed metallic ring xl, with slots also 
formed in it, to enable the steam to be condensed into 
the annular steam space F, of the apparatus, and this 
in turn acts or presses upon the lowest ring of pack- 
iag D?, the several rings of packing D, D1, and D2, 
forming a suitable bed, in which the barrel e, is 
capable of sliding, to be adjusted as may be required. 
The barrel G, it will be observed, forms the outer 
shell of the annular steam space. Inside the barrel 
a, is fitted the gland m, bearing upon the ring of 
packing 1; this again bears upon the slotted metallic 
ring J, below which is situated another ring of pack- 
ing 2, These two rings of packing I and 1, forms 
suitable beds, within which the barrel x, forming 
the inner annular water space L, is capable of being 
adjusted with respect to the barrel G. Inside the 

barrel x, there is situated the adjustable spindle m. 


Both the spindle m, and the barrel K, are actuated by- 


the hand wheels N, and n1, in a similar way to that 
described in reference to figs. 1 and 2. On more par- 
ticularly referring to fig. 4, it will be observed that 
both of the barrels G, and K, are mounted at their 
lower ends with nozzles o, and oł, within which is 
contained the non-conducting substance, or it may 
be an air-tight space, shown in black. 

It has been mentioned that there are two water 
inlets or branches a, and al, in this arrangement, in 
lieu of one; whilst there is only one inlet for steam. 
These two water branches A, and Al, are in direct 
communication with the two annular nozzles. When 
it is desired to feed a fluid of a somewhat elevated 
temperature, the warmed fluid is admitted through 
the branch a, whence it travels or passes onwards to 
the central water space E; but since the principle of 
the apparatus, and its effectual working, are chiefly 
dependeat upon the formation of a vacuum produced 
by the condensation of steam admitted atthe branch 
B, itis obvious that if the injected or ejected fluid 
be of a very elevated temperature, it will act detri- 
mentally upon the working of the instrument by 
preventing so perfect a vacuum from being formed. 
‘Lo counteract the production of this effect, and to 


secure the very effectual working of the instrument 
prior to the admission of the heated fluid, a colder 
fluid, or one possessed of a temperature sufficiently 
low to ensure the action being effective, is first ad- 
mitted through the branch al, and this coming in 
contact with the steam jet, causes the latter to be 
speedily condensed; when the cold water is im- 
pelled torward with a velocity corresponding to that 
of the pressure of steam used, rushing from an orilice 
into the atmosphere—the impelled water having a 
momentum equivalent to its own weight multiplied 
by the velocity of the flow of the steam or other im- 
pelling fluid. So soon as the action of the instru- 
ment is insured by the admission of the cold water 
and steam, then the heated liquid is admitted, 
and it is, as it were, pulled forward through 
the nozzle by the rushing action of the colder 
fluid. 

A slight but important modification of this last- 
described apparatus may be effected by forming it 
without the water branch ‘a, and substituting in 
lieu of it a port or duct ci, shown in dotted lines 
extending upwards on the exterior portion of the in- 
strument in direct connection with & passage or 
communication with the slotted rings m, aud J. 
through which the fluid passes into the inner water 
space of the instrument. It must be borne in mind 
that when the instrument is formed in this‘ last- 
mentioned manner, it is to be used for injecting or 
ejecting a; fluid of a comparatively low temperature, 
in which case there will be formed at the nozzle 
two annular jets of the injected or ejected fluid, 
with an annular jet of steam situated concentrically 
between them, or, instead of this, two jets of steam 
with a jet of water intervening; and these arrange- 
ments effect a much more perfect condensation of 
the steam than when only a single jet of water is 
employed, asin the former modification, thus pro- 
ducing a more perfect action of the instrument. 
It will be observed that the central spindle is ex- 
tended, so as to diminish the area of the injecting 
nozzle n. The screw u is for the purpose of ad- 
justing the position of the outer barrel x. This 
screw is capable of revolving easily in the upper 
part of the outer casing of the instrument; the 
screwed portion of it fits into a corresponding hole 
in the bracket formed on the side of the barrel x, 


and it is actuated by means of a winch handle or 7 


screw key made to fit on its upper end. 

Another form of injecting or ejecting apparatus 
is shown in vertical section at fig. 5, which consists 
simply of an outer casing A, into which a current 
of cold water or other fluid of low temperature is 
admitted by the branch B, and out of which it flows 
by the duct c. The use of these two branches 
B, and c, is to provide a continuous flow of cold 
fluid around the conical nozzle D, into which steam 
is admitted and condensed. When the condensa- 
tion has taken place, a continuous rush of steam 
from the source of that fluid impinges upon the 
condensed portion, and causes it to emitted from the 
nozzle with œ momentum corresponding to the 
amount of condensed steam multiplied into the 
velocity with which the steam itself would rush into 
a vacuum. 

Fig. 6 is a modification of this last-named appa- 
ratus, in which the whole or a portion of the con- 
densing fluid is ejected, as well as as the condensed 
fluid itself; this result being effected by making 
the nozzle to terminate a short distance within 
the vessel containing the condensing fluid. 

The patentee claims, ‘‘First—the general con- 
struction and arrangement of apparatus with an 
extended annular nozzle or nozzles for raising and 
forcing fluids generally, as described. Second,— 
the extension of the central spindle of the instru- 
ment into the injecting nozzle, so as to form an 
annular space therein, as well as to enlarge or 
diminish the area of that space in the manner de- 
scribed. Third,—the use and application of an 
extended annular nozzle for raising and forcing 
water or other liquid into steam boilers direct, as 
described. Fourth,—The use of a fixed casing 
containing any non-conducting substance between 
the steam and water nozzles, for the purpose and in 
the manner described. Fifth,—the use of an ad- 
justable air-tight packing between the steam and 
water inlets, as hereinbefore described. Sixth,— 
the general arrangement and construction of appa- 
ratus for injecting or ejecting fluids, in which two 
barrels are employed to form annular jets of water 
and steam, which may be either two jets of water 
with a jet of steam between them, or two jets of 


‘ste.m with a jet of water intervening, as described. 


Scventh,—the arrangement and construction of 
apparatus for either injecting or ejecting a fluid of 
elevated temperature in combination with a colder 
fluid, as described. Highth,—the system or mode 


of injecting or ejecting fluids of different tempera- 
tures in immediate contact with the steam nozzle, 
as described. Ninth,—the arrangement and con- 
struction of apparatus for injecting and ejecting 
the condensed fluid without its being in contact 
with the condensing fluid, as described.” 


CUTTING SCROLLS, FRETS, &c. 
James KENNAN, Dublin—Patent dated April 11, 1865, 


This invention, recently published in the Practical 
Mechanic’s Journal, relates to a peculiar combina- 
tion of machinery or apparatus for cutting scrolls, 
frets, or filagree work in wood, metal, or other ma- 
terials capable of being so cut, and consists essentially 
in the employment for that purpose of a vibrating or 
oscillating frame, in which a fret saw is strained, 
such frame deriving its motion direct from a cam 
having two or more inclines or actuating surfaces on 
the first motion shaft, which may be worked by a 
foot lever or otherwise. 
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According to one mode of carrying out this inven- 
tion in practice, a pair of standards of any convenient 
form support a table upon which the material to be 
cut is laid. Beneath this table there is a crank 
shaft, provided with a ‘fly-wheel, and carrying also 
a cam, having two, three, or more inclines formed 
thereon, according to the number of vibrations re- 
quired in the saw frame at each revolution of the 
shaft. This shaft may be driven by a foot lever or. 
treadle, connected with the crank by an ordinary con- 
necting rod. Above the table there is fitted a roek- 
ing shaft, working in ordinary bearings, and to 
brackets on the upper and under side of this shaft 
are fitted two arms, the one being above and the 
other below the table. Or these arms may both be 
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cast in one piece, which arrangement is preferred. 
Between the free ends of these arms is strained the 
fret saw, by means of a nut and screw. or other cou- 
venient contrivance, One of the various modes 
which may be adopted for straining the saw consists 
in passing a short steel spindle vertically through 
the free end. of one or both of the vibrating arms, and 
to make one end of this spindle (which is split to 
receive the end of the saw blade) conical, with a 
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screw thread on such conical part. By screwing a 
nut along the conical screwed portion of the spindle, 


the saw blade will be tightly graspod and heid within 


the split. The other end of the spindle is also 
screwed, but the screwed part has two flat faces filed 
thereon, to permit the screw rising through a washer 
or collar onthe vibrating arm, and atthe same time pre- 
vents it from rotating therein, the hole in the washer 
being of a shape to cofréspond to the flattened form 
of the screwed part of the spindle. A hand nut is 
screwed on to the end of the spindle, so that by 
tightening up this nut the saw may be strained to 
any desired extent. A more simple mode consists in 
screwing one end of the saw by a pinching screw to 
the end of one of the vibrating arms, whilst the other 
end of the saw is screwed, by a pinching screw, toa 
slide working in a vertical groove in the end of the 
other arm, such slide being acted upon by a set or 
adjusting screw, whereby the straining of the saw 
blade may be readily and simply accomplished. 

Motion jis imparted to the rocking shaft arm and 
saw by means of another arm or lever, which is 
secured at one end to the rocking shaft, whilst its 

lower end carries one or a pair of anti- friction rollers, 
which are actuated by the cam onthe crank shaft 
before referred to. The rocking shaft, and the three 
vibrating arms in connection therewith, constitute 
one arrangement of vibrating or oscillating frame, 
_ receiving its motion direct from a cam ; but of course 
these parts may be otherwise disposed without de- 
parting from the essential feature of the invention. 

Fig. 1 of the engravings represents a sectional 
elevation of the improved fret cutting machines. The 
other two figures are details afterwards more particu- 
larly referred to. 

A is the standard or main framing of the machine, 
which may be of wood or of ornamental iron work, 
which latter is preferred. B represents one of two 

bearings carried by the main standards, in which 
the main drawing shaft, c, of the machine revolves. 
This shaft is rotated by means of the foot treadle D, 
connecting rod, E, and crank, F, aud carries the triple 
action cam, G, and fly-wheel, m. On the inner and 
outer peripheries of this cam, which may consist 
simply of a run projecting from and secured to the 
side of the arms of the fly-wheel, work two anti-fric- 
tion pulleys, 11, which may be covered with india- 
rubber on their circumferences to prevent shaving 
and noise when at work. These pulleys, 1, are 
carried by the lower end of a lever arm, K, the upper 
end of which is keyed on to the rocking shaft, L, 
which vibrates in bearings, mM, secured to the table 
of the machine. ov’, are two arms, which it is pre- 

_ ferred to cast in one piece of a C form, and which 
are also keyed into the rocking or vibrating shaft, L. 
The overhanging portions of the arms, 0 0’, are 
balanced by the counterweight, P, and the saw blade, 
Q, is strained between the two vibrating ends of the 

shaped lever, as is clearly shown in figs. 1 and 3, 
Enlarged side and front eles atious of the arrangement 
for straining the saw are represented respectively at 
figs. 2 and 3. The end of the saw blade having been 
passed down through a hole or slit, a, in the table, 
is nipped and held firmly between the side of the 
plate, R, screwed to the end of the arm, 0’, and the 
small plate or washer, 5, by means of the pinching 
screw, T, whilst its upper end is similarly nipped 

between the adjustable vertical slide, U, and the plate 
or washer, V, by the pinching screw, w. This slide, 
v, is held in a slot in the side of the arm, o, by the 
pinching screw, x, which passes through a slot, b, in 
the slide. yis the tightening or straining screw ; it 
works through the end of the slide, v, and bears 
against the top of the vibrating arm, so that on turn- 
ing this screw the slide will be drawn upwards, and 
the saw blade strained to any extent. 

In order to blow away the sawdust at each up- 
ward stroke of the saw, it is proposed to employ a 
self-inflating india-rubber ball, z, or other simple 
form of bellows, which is. placed underneath the 
table, and above the lower arm, 0’, so that each time 
this arm rises it will compress the ball and expel the 
air therefrom, which air is directed by the tube, c, to 
the surface of the work at the point where the saw 
is operating, and thereby keeping the line of cut con- 
stantly clear to view The work to be cut is laid 
upon the table, and guided by the hands of the opera- 
tor. whilst the foot actuates the treadle, and so gives 
motion to the saw. By making two or more acting 
surfaces on the cam, G, any number of vibrations of 
zhe saw per revolution of the main shaft may be ob- 
tained. ' 


Tin wire, the thirteenth of an inch in thickness, 
sustains 34:71b., a lead wire but 281b. 


Tux first pendulum clock was made in 1641, for | 


t. Pauls, Covent- garden. 


DUMAS’ LAMP FOR THE USE OF MINES: 


THE ENGLISH MEOHANIC 


By M. Brecuetr.* 


THE apparatus called Dumas’ lamp utilises the 
light produced in a vacuum by the passage of cur- 
rents of induction ; it consists, then, in a necessary 
manner, of a battery, an induction apparatus, and a 
vacuum tube, called a Geissler tube, from the Ger- 
man manufacturer who made the first. 

The battery furnishes a quantity current; this in- 
ducing current produces in the induction apparatus 
an induced current or one of tension; and, finally, 
this induced current, traversing the vacuum tube, 


produces there a light sufficient for conducting one. 


in darkness, for reading characters traced on paper, 


or even divisions engraved on an instrument, finally. 


for working in a mine. 

The battery is of two liquids; in the interior of 
the porous cell is a piece of carbon, which forms the 
positive pole of the battery, and which is immersed 
in water, acidulated with sulphuric acid, marking 16 
deg, on the hydrometer (for acids), to which is added 
pulverised red bichromate of potash. At the ex- 
terior of the porous cell is a cylinder of amalgamated 
zinc, forming the negative electrode of the battery, 
immersed in a solution of sulphuric acid to 6 deg. of 
the hydrometer. The cylinder of zinc has a diameter 
but little different from the porous cell, so that the 
distance between the electrodes should be as little as 
possible, and, consequently, that the resistance is as 
small as possible. The exterior case of the battery 
is a bag of india-rubber, at the bottom of which is 
placed a round piece of amalgamated zinc, which 
increases the surface of the negative electrode, and 
serves as well to support the india-rubber bag, as to 
protect the porous cell against any shock or shake. 

The upper part of the battery is closed in a manner 
completely hermetic by a plate of hardened india- 
rubber, kept in its place by screws. Two small tubes 
of india-rubber, communicating one with the in- 
terior and the other with the exterior of the porous 
cell, give exit to the gases which are formed by the 
working of the battery. 

The battery thus composed can give a constant 
light during twelve hours, at the least; but if it is 
not kept at work, it is preserved much longer, 
and can give light at the end of a week. 

The expense of maintenance of this battery may 
be valued at one cent per hour of effective work- 
ing, or 1d. for a day of ten hours; and this expense 
being the only one which the use of the Dumas’ 
lamp requires, it is seen that this apparatus costs 
less than a Davy lamp. ; 

The inductive apparatus does not differ essen- 
tially from apparatus of this sort employed in 


laboratories. . 


Around a centre, composed of iron wires well 
annealed, are wound two layers of a primary wire, 
called the ‘‘inductor,” of a sufficiently large dia- 
meter, through which passes the battery current. 
Around this ** inductor” is wound the induced wire, 
of which the diameter is much less, and of which the 
spires and the different layers are insulated one from 
the other with the greatest care. The induction 
circuit is provided with an automatic trembler, which 
interrupts the induction current, and re-establishes 
it with great rapidity. 


The two extremities of the induction wire are. 


placed in communication with the two metallic faces 
of a Fizeau condenser, the action of which upon the 
luminous effects of the induction apparatus is very 
important. To each of the making or breaking of 
the induction current corresponds an induced current 
of the fine wire of thecoil, and sent into the luminous 
tube. 

§ Phe luminous tube is a tube of glass in which a 
vacuum has been made after having filled it with 
azote or nitrogen, so that it still contains very rare- 
fied azote. This tube is sealed to the lamp, so that 
it preserves its vacuum indefinitely. It shows a 
central chamber in which are placed two rather fine 
tubes, one of which has circumlocutions spread out 
in the same plane, which have the effect of multi- 
plying the lighting surface, and of consequently 
augmenting the light. 

These fine tubes are made of glass or uranium, 
whose fluorescent properties render more constant 
the light from the current of induction, which, in 
fact, is intermittent, although itis impossible for the 
eye to distinguish the intermittence. This vacuum 
tube, which already is of a sufficiently great thick- 
ness, is protected by a very thick exterior tube, the 
solidity of which is very great. The exterior tube 
can be surrounded with a special reflector, half 
cylindrical, which throws the light forward that 
would otherwise be lost. | 

A turning commutator placed above the battery 


* Read before the Manchester Geological Society. 
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allows one to close or fopen the induction circuit, 
and, consequently, to make the light appear or dis- 
appear. The battery and induction apparatus are 
enclosed in a box of leather and in wood, furnished 
with a cover closed with screws with hardened india- 
rubber nuts. The commutator alone projects a nut 
or button in hardened india-rubber above the before- 
mentioned cover. l 

The box is supplied with a leather band, which 
enables the apparatus to be carried in a shoulder 
belt. The tube is attached to this box by con- 
ductors, seventy-five centimetres in length, carefully 
insulated with cotters, first a tube of india-rubber, 
then a second tube of india-rubber sufficiently thick, 
which gives a great resistance and a certain thick- 
ness to these cords. -By aid of these conductors the 
tube held in the hand can be passed by the bearer all 
round him, while the box which furnishes the cur- 
rent rests immoveable on his back, or on any support 
whatever. 

For facility of transport the tube has also a place 
made on the side of the box, in which it is sustained 
by leather bands of such a sort that even in this 
position it can lighten the path of the person who 
carries the instrument, especially if he is supplied 
with the reflector of which we have spoken. In the 
box itself the wires which place in communication 
the battery and the induction apparatus, are insulated 
with the same care as the external conductors, ter- 
minating in the luminous tube; finally the induc- 
tion apparatus enclosed in a small wooden box is 
placed in a double envelope of sufficiently thick | 
india-rabber. 

All these envelopes have the accessory advantage 
of decreasing the shocks the apparatus might receive ; 
but their principal object is to prevent an electric 
spark from passing between the conductors, and 
firing the explosive mixture of gas in which the 
apparatus might be placed, which would produce the 
ereatest-danger. Everybody who sees the Dumas’ 


‘Jamp perceives at first sight that this danger is com- 


pletely averted. . 

It is known that in mines it frequently happens. 
that the’ gases which escape from the sides form, 
with the air, explosive mixtures. The introduction 
of an ordinary light in a mine where these pheno- 
mena are produced might cause the most frightful 
accidents, in producing the explosion of the gaseous: 
mixtures of which we have just spoken. It is 
under these circumstances that the use of safety 
lamps becomes necessary. , 

Amongst the most used and most useful of the 
safety lamps is that of Davy, which might be taken 
as a type. The Davy lamp has several great defects 
—first, it may be opened by the workman who carries 
it, and who, when wishing to obtain a more brilliant 
light, would let it burn without the surrounding 
protection of metallic net; it might be extinguished 
if, as is often the case, water should fall upon it 
from the roof of the gallery; placed in an impure 
atmosphere it fails and sometimes suddenly goes 
out, leaving the workmen without light. Moreover, 


_in cases were light is necessary in order to prevent 


danger, it may happen that one has men to save— ~ 
urgent works to execute in an atmosphere where lite 
is possible at least for a short time, and where the - 
Davy lamp cannot burn. In such cases the Dumas’ 
lamp would be often of an inappreciable value, for it 
burns as well ina gas absolutely unfit for combus- 
tion and for respiration, under water, and in all the 
conditions where ordinary combustion lamps are 
either dangerous or unable.to give light. « 

It will be remarked that there is no possibility of 
explosion of inflammatory gases from the spark of 
induction, for it only passes in vacuum (at least from 
the distance where the two platinum points are 
placed, which are sealed at the two ends of the 
vacuum tube); and if by accident the vacuum tube 
should be broken the air would enter the vacuum 
and immediately all light and all passage of electricity 
would cease. 

It is known that electric currents have been used 
for a long time to explode powder and to blast mines. 
Such has been up to this time the only industrial 
application of the induction apparatus. ‘I'he Dumas’ 
lamp offers two means of arriving at this result. 
The first consists in employing the intermediary of 
the induction apparatus; one has. only to suppress 
the communication between the induced wire and 
the luminous tube, and to attach it to the insulated 
metallic conductors which are attached to a Stateham 
or Abel fuse, in which two metallic points, placed at 
a short distance from each other, and surrounded 
with sulphuret of copper, and of a small quantity of 
fulminate of mercury, then ordinary powder, letting 
escape the spark ef induction. and lighting the 
powder. ; | 

The second means employs directly the battery ; 


St is sufficient to send the current of the battery in a 
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fuse specially composed as follows:—A very small 
platinum wire, attached to the ends of two wires 
which come from the battery; this platinum wire is 
surrounded with.gun cotton first and ordinary gun- 
powder. afterwards, enclosed and held in a small 
gutta-percha bag. When the current passes this the 
platinum. wire reddens and ignites the gun cotton, 
which. sets fire in the gunpowder. used in the mine. 
. This second means is, according to M. Dumas’, the 
surest and most convenient. 


REVIEW. 


A Treatise.on Gas Works, and the Practice of Manufac- 
turing and Distributing Coal Gas. By BAMUEL 
Huewes, C.E. ; Revised by W. Ricuarps, C.E. 
London: Virtue, 1, Amen Corner, Paternoster 
Row. l 
Those of our acquaintance who are in possession 

_ of the first edition of this work have always ex- 
pressed satisfaction therewith ; to those of our readers 

who are not in possession of the work we can recom- 

mend this, the second edition of the work, as being 
all—and a great.deal more—than it pretends to be. 

For the merely general reader there is a great deal of 

interesting matter—the man who desires to know the 

“why and the wherefore” of all connected with gas 

works and gas making, with its distribution to the 

humblest single fish-tail, will find what he requires, 
set forth in a most attractive form, and illustrated in 
every essential particular, in some instances lavishly. 

_ Respecting the first patent in the matter of gas- 
lighting we have it:here set forth that— 

“In 1804 Mr. ‘Winsor obtained a patent for an im- 
proved oven, stove, or apparatus, for the purpose of 
extracting inflammable air, oil, pitch, tar, and acids, 
from, and reducing into coke and charcoal, all kinds 
of fuel, which is also applicable to various other use- 
ful purposes. 

‘“ A metal brick, or earthen stove, oven, retort, or 
vessel, is so constructed to reduce by means of fire 
and heat all raw fuel of any kind into coke and char- 
coal, without any, or little; consumption of the fuel, 
by which operation the smoke being extracted from 
all raw fuel, is thus conducted through cold air or 
water into a condenser, where, after being sufficiently 
cooled. and purified, it undergoes a natural chemical 
resolution into tar, pitch, oil acid, ammonia, and in- 
Hammable gas or air. A 

“The inflammable gas or air may be led in a cold 
state through. tubes of silk, paper, earth, wood, or 
metal, to any distance, in houses, rooms, gardens, 
places, parks, and streets (and other places), to pró- 
duce light. and heat, or for any other purpose, such 
as for increasing and multiplying force and power.” 

Going on tothe struggles of Mr. Winsor, and the 
formation of the first company in London, we find 
the following :— ; 

‘Having this patent, Mr. Winsor describes himself 

as the discoverer, inventor, and patentee of gas- 
lighting, and agitated the necessity of forming a 
company for its full development, so that the streets, 
shops, and private. dwellings should enjoy its advan- 
tages; but gas-lighting, like every other great inno- 
_ vation, was looked upon by the public with excessive 
distrust. In the event of its success, several 
branches of industry and commerce were doomed to 
suffer; many interests were, or supposed to be, at 
stake; some of the chemical properties of gas were 
unknown; great doubt existed as to its safety, and 
fears as to its salubrity; indeed, the danger of ex- 
plosion was magnified to the extent that it was as- 
serted, and believed, that a town could be destroyed 
by the explosion of the main pipes in the street; and 
interested parties, in order to prevent the establish- 
ment of gas-lighting, did not scruple, to appeal to the 
naval glory of the nation, and this shortly after 
Nelson had achieved his great victories. ‘If,’ said 
the opponents of the new light—‘if this becomes sus- 
cessful, then our naval supremacy is gone, for at 
present we obtain principally our artificial light from 
the whale fisheries: these are the nurseries of our 
best sailors: so if we destroy the one, the other must 
be affected ; if the fisheries no longer exist, our navy 
must degenerate.’ 

‘ These objections and arguments were put forth 
frequently by the journals; and Mr. Winsor, who by 
this time had become intimately associated with gas- 
lighting, and in a manner constituted himself its 
champion, met them with that extraordinary courage, 
perseverance, and zeal which so strongly characterised 
him; but itis to be regretted that although a gen- 
tleman of superior intelligence—with the great quali- 
ties already awarded him—he lacked the scientific 
knowledge so essential for the fulfilment of his under- 
taking, and unfortunately he was not aware of this 
deficiency. He boldly combatted all possible objec- 
tions with unexampled ardour, but often committed 
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the most egregious errors, at one time asserting that: 
our atmosphere in its pure state was too powerful a 
medicine, and that a mixture of coal-gas rendered it 
more salubrious; again, that gas would not explode 
when intermixed with air, and that its adoption 
would purify the atmosphere; whilst the prospectus 
issued by him contained wost extraordinary, exag- 
gerated, ‘and fabulous accounts of the enormous 
profits to be derived from gas-lighting. All this 
combined to retard his progress. and had he been of 
a less sanguine nature, bis task would have been com- 
paratively easy. These errors often brought down 
upon him the greatest ridicule, in which some of the 
leading scientific journals took prominent part; but, 
undaunted, he still persevered. 

“ At length, after having struggled, during four 
years, single-handed, and, as it were, against the 
opinion of the world- having by his letters, pam- 
phlets, lectures, &c., proved the advantages of gas— 
Mr. Winuscr succeeded in 1807 in obtaining a capital 
of £20,000 by means of subscribers, preliminary to 
the formation of a company; which sum was in- 
tended to demonstrate the practicability of manufac- 
turing and supplying gas on a large scale; also for 
the purpose of forming the company, and obtaining 
a Royal charter. 

“Mr. Winsor then occupied extensive premises in 
Pall Mall, on the site of the present Carlton Club. 
On the basement be had gas manufacturing and 
other apparatus to illustrate his lectures, demonstra- 
ting the practical utility of gas for lighting, heating, 
and cooking, also its safety and salubrity; the public, 
on certain days, having free access to take cogni- 
sance of the process. From these premises a pipe 
was laid in Pall Mall to the corner of St. James's 
Street westward, and to the Haymarket eastward, 
with lamp-posts at short intervals, including several 
in front of Carlton House, the residence of the Prince 
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pieces to iron retorts, &c., but as it is obviously- suit- 
able to many other joints we extract the matter 


entire. l 
‘ The recipes for making iron cement vary consider 


ably. Mr. Peckstone says ilb. of iron borings or 


turning are to be pounded in a mortar into a state of 


fine dust or powder; these are to be mixed with 2 oz. 


of sal ammoniac in powder and 1 oz. of flour of sul- 
phur; the whole to be thoroughly incorporated by 
being pounded in a mortar. When required for use, 


take one part by measure of the above compound, and 


mix it with twenty parts of pounded iron borings, 
adding water to bring the mixture to the consistence 


of ordinary mortar. This cement may be applied in 


‘To be well mixed together, and 


Regent; andthus Pall Mall was the first street ever | 


lighted by gas, and continued so during the sessions 
of parliament of 1809 and 1810, whilst endeavouring 
to obtain an Act of incorporation and charter. 

The intention of Mr. Winsor, and his subscribers 
or shareholders, in 1808, was to establish a company, 
and obtain a Royal charter of exclusive privilege for 
lighting all the British possessions by gas; and for 
this purpose they proposed a capital of one million 
sterling.* A memorial was accordingly presented to 
the King, setting forth the advantages which would 
result from gas-ligthing, and the production and 
general employment of coke praying for the con- 
cession; but after the question had been duly con- 
sidered in Privy Council, it was decided that his 
Majesty could not grant the charter of incorporation 
until a Bill had been obtained from parliament au- 
thorising the company. 

“The following year Mr. Winsor and his share- 
holders again applied, with more modern pretensions, 
to be established at the ‘ National Light and Heat 
Company,’ but were strongly opposed by Mr. Mur- 
doch; and on this occasion many scientific witnesses 
were ‘examined before a committee of the House of 
Commons, who proved incontestably that gentleman’s 
claim to priority of adopting gas for illumination. 
The evidence given is of the greatest interest; but 
the errors of a leading witness for the company, and 
the merits of Mr. Murdock, caused the application to 
be refused. 

“Amongst Mr. Winsor’s subscribers were some emi- 
nent men of the day, and, like himself, of the greatest 
perseverance and zeal. They had already been too 
familiar with difficulties to be discouraged by defeat; 
and again, in 1810, they applied to Parliament, and 
succeeded in obtaining an Act of incorporation as 
the ‘ Gas-light and Coke Company,’ with a capital 
of £200,000. But the enterprise was looked upon as 
so visionary, that it was asserted this Act was 
granted in order to make a great experiment of a plan 
of such extraordinary novelty. : 

“ The royal charter was granted to the company in 
1812; but the privileges accorded by that charter 
were neither liberal nor encouraging ; for by it the 
company had no exclusive right, so as to prevent 
any other persons or company from entering into 
competition with them. The power and authority 
granted were very moderate; and whilst the com- 
pany were under severe restrictions, they were con- 
fined to the metropolis, and were liable to have the 
charter annulled if they failed to fulfil their obliga- 
tion,” 

From thence we travel on through the various 
companies, the various methods of making and 
purifying gas, and all about the necessary build- 
ings, ‘‘tools,” and ‘‘ chemicals.” Coming to the 
chapter on retorts, we find a little bit which will 
doubtless be of interest to many of our readers. It 
is on the cement employed in attaching the mouth- 


* French translation of Accum of Gas, by F. A Winsor, 


making all sorts of flange joints, as in securing the 
mouth-pieces to the retorts, the dip-pipes to the 
hydraulic main, &c. 
‘‘ Mr. Clegg’s recipe is somewhat different: he uses 
_ Lron borings or turnings... 2 OZ 
Salammoniac ... se . l» 
Flour of sulphur... ... 
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kept dry for use. 
When required, water to be added to bring the mix- 
ture to a proper consistency. | 
‘The French employ the same purpose a cement 
called the Mastic d’ Aquin, which is thus prepared :—, 
98 parts of clean iron turnings, pounded and passed 
through a sieve. 

1 part of flour of sulphur. 

1 part of sal ammoniac, dissolved in sufficient boiling 
water to bring the whole massto the consistency of 
ordinary mortar. 

This cement is not prepared till required for use, and 
should be employed as soon as possible. The iron 
borings should be sifted, and perfectly free from 
grease or oil, otherwise if too granulated or greasy a 
good joint cannot be made.” 


(To be continued. ) 


GENERAL NOTES. 


In Wales, at the old Clogan copper mine, the 
quartz yields about loz. of gold to the ton. At 
Castell Carn Cochan 5 oz. 12 dwts. of gold were ob- 
tained from 20 cwt. of quartz from the lode and from 
alluvial matter.' 

Smor the Russian Government gave up the 
working of the gold mines in the Ural Mountains, 
and arranged for them to be worked by private 
enterprise, the quantity of metal extracted has been 
increased tenfold. 

Two iron plates 4ft.in diameter, and weighing 
1,600 lb. revolved 80 times in a minute, send sufi- 
cient heat up a furnace to warm a large factory. 
They are turned by a band and water wheel, and 
Jast for years. 

ProrressoR TYNDALL has succeeded in entirely 
cutting off the luminous from the calorific rays, and 
to produce not only combustion in an absolutely 
dark focus, but also the incandescence of platinum 
by non-luminous rays. 

AccoRDING to the theory of the late. Mr. Tay lor, 
the granite coffer in the Great Pyramid was a 
primeval measure of capacity from whence is de- 
rived our wheat measure the ‘‘quarter,” of which 
coffer it is the fourth part exactly. | 

MANUFACTURE OF OxyGEN Gas.— Messrs. Parker 
and Tadner, of Birmingham, propose to manufac- 
turè oxygen gas by heating a mixture of nitrate of 
soda and quick lime. They obtain as by-products 
caustic soda, and a compost consisting of lime and 
nitrate of lime, 

PETROLEUM Gas on Raitways.—The London 
and North-Western Railway have had some of 
their carriages experimentally lighted with gas 
made from petroleum. The apparatus containing 
the gas occupies half the space under one seat, and 
the compartments were quite as brilliantly lighted 
as they would have been by ordinary coal gas. 
EXHIBITIONS.— We are glad to say that, notwith- 
standing the Fenians, the Dublin Exhibition is a 
success. During the last ten weeks the provinces 
have come in, and saved the projectors from 
trouble.—The Bristol Industrial Exbibition produced 
£3,253 14s. 11d. Of this sum a portion is appro- 
priated to prizes, the remainder goes to the medical 
and other charities of the city. 

Inon Smerrine Is CoLrorapo.—According to the 
Denver News, the business of iron smelting may now 
be said to be fairly inaugurated in Colorado. It 
appears that the Belmont furnace is in opération 
near Denver, and is turning out two tons of pig 
iron per day. The ores used are pronounced by 
competent judges to be the best in the world, and 
are excelled in richness only by the Pilot Knob 
and Lake Superior ores; but possess an advantage | 
over these in the fact that they can be easier and 
more economically worked. The supply of ore is 
deemed inexhaustible and is easily obtained. 
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APPLICATION OF DIVING APPARATUS 
FOR MINING PURPOSES. 


THE value of modern discoveries in connection 
with practical colliery operations has been completely 
proved within the pist few weeks at the Grove Pit, 
near Tenky, where the enterprising proprietor, Mr. 
C. R. Vickerman, has succeeded in effecting a con- 
siderable saving of time, and a large amount of 
money, by availing himself of the services of divers, 
with Heinke’s apparatus for performing work of an 
entirely novel description. It appears that in the 
Grove Pit the main rod, 16 inches square, of the 
80-inch pumping engine, broke short off about 20 feet 
from the surface, and upon the new main rod being 
fixed, and the engine set to work, it was found that 
the valves (which were now entirely out of reach, 
the water standing 26 feet in the pit) would not act 
—the breakage of the main rod letting the spindle 
fall through the clack and seating to the bottom of 
the pump. According to the old method of putting 
in a new lift, many weeks would have elapsed before 
the pit would have been in working order, whilst 
the divers enabled everything to be put right again 
in from six to eight hours. The Grove Pit is 15 feet in 
diameter, and 630 feet deep, andis considered to be 
one of the finest in South Wales. Now that the 
diving apparatus has been once applied in a pit, 
there is little doubt that it will frequently be used in 
connection with mining operations, it being unques- 
tionable that in innumerable instances its use would 
be both advantageous and economic. 


CRUSHING Ore.—Alexander W. Hall, of New 
York, claims enclosing the crushing wheels of a 
machine for crushing and pulverising ore or other 
materials by an air-tight cover, so combined with 
the pan in which the said wheels work as to form 
there with an air-tight chamber, in which the crushed 
or pulverised material is subjected to the action of 
a blast or blasts of air. 


PxHotoGRaPsy IN NATURAL CoLtours,—Let us see 
what the existence of such a photographic process 
would imply. There must be a sensitive surface 
capable of assuming all hues This in itself it 
would not be easy to find. “But more than this: 
each coloured light must cause the surface to assume 
its own exact tint. Now in the case of a single 
colour, say green, it seems to me that this could only 
be a coincidence. It would be as reasonable to 
suppose that a green substance—a green wax candle 
—should burn with a green light, as to suppose that 
a green light should produce a green substance. Of 
course it might do so; but there is no reason for 
believing in any necessary connection. At this rate 
photography in natural colours would require an 
infinite number of coincidences. But I would go 
further. Granting that the process were discovered, 
I say it would be impossible to workit. For since 
the surface is by supposition sensitive to light of all 
colours, it must be prepared and finished in absolute 
darkness. Now I have no hesitation in saying that 
if the new process were as delicate "as the present 
one. (and it could scarcely fail to be infinitely more 
so), it wouldjbe impracticable to work it in darkness. 
The difficulty is evaded now by working in a yellow 
light, to which the film is not sensitive. Taking 
these considerations into account, I am not at all 
sanguine about photography in natural colours.— 
Hon. J. W. Strutt. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 


LIST OF SPECIFICATIONS, &C. PUBLISHED DURING THE 


WEEK ENDING 25TH NOVEMBER, 1865. 
102, Teaching and transporting music, R, A. Brooman—ls. 2d. 
103. Furnaces, M. Henry—4d. .. 
104. Money tills, G. Gaze—10d. 
105. Cleaning and repairing ships’ bottoms, &c., R. F. Moll—dd. 
106. Breech-loading fire-arms, G&G. H. Daw—10d. 
207. Signalling on railway trains, J. B. Hill—4d. 
108. Grivolines, J. Knight—4d. 
109. Lubricating bearings with mercury, F. G. Mulholland and T. 
Dugard—4d. 
110. Furnaces, W. S. Longridge and J. Mash—10d. 
111. Steam engines, W. Brookes—8d. 
112. Distributing vapours for hygienic purposes, A. J. Sax—8d: 
113. Steam boilers, R. Lewis—4d. 
114, Umbrellas, J. Weeks—8d. 
115. Cleaning grain, W. Ager—l0d. - 
116. Constructing and paving roads, T. Œ. Pagano—4d. 
117. Looped fabrics, W. Wilkins—4id. 
118. Hydraulic steering apparatus, A. Paul and E. Paul—4d. 
119, Preventing incrustations iu steam boilers, G Davies—8d. 
120. Sleeve links and other dress fastenings, W. H. Richards—id, ` 
121, Signalling on railway trains, R. Lea—4d. 
123. Pressing and cutting tobacco, A. V. Newton-——8d, 
124, Breech-loading fire-arms, W. Ansell—4d, 
125. Bell buoys, T. Bourne—8d. 
126. Ornamental flower box, Q. Colven—4d. 
127. Heating gases and vapours, J. Young—8&d, 
128, Ship and other compasses, J, Lilley—4d. 
129. Roofs, F.C, Fourgeau—1s. 
130. Preparing, spinning, amd doubling fibres, J. Be Farrar and J. 
Hirst—8d 
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131. Scene shifting machinery, W. Edwin—8d, 

132. Stoppering of bottles, H, J. Rogers and J. M. Scholfield—4d, 
133. Mules for spinning, W. Rowbottom—4d, 

134. Expressing fluids, J. Marshall—8d. - 

135. Driving rolls for rolling metal, R, A. Brooman—4d, 

136. Explosive shells, J. B. Cotter—4d. 

137. Ship building, J. Betteley—8d, 

138. Breech-loading fire-arms, G: T. Bousfield—Is. 

139. Breech-loading fire-arms, J. S. Edge—1s. 

140. Treating phosphates, R. A. Brooman—dd, 

141. Pianofortes and other stringed instruments, F, A. Lakin—16d. 
142, ee am drawing gas retorts, J. S. Best and J. J. Holden— 


43. e 
143, Planing and moulding wood, J. Robinson and J. Smith—10d. 
144. Sewing machines, C. T, Judkiris—lod, 
145. Converting reciprocatory into rotary motion, W. J. Cunningham 
146, DR ey F. P. H. Chauzac—~8d. 
4 


- Working switches and signals, W. Jeffreys—ls, 2d. 

. Reefiing and furling sails, A. B. Bul—4d. 

. Camp bedsteads, E. Deano—8d. 

. Cooking apparatus, S. Ballard—4d, 

. Street and other lamps, J. W. Gregg—8d. 

. Breech-loading fire-arms, W, E. Newton—lIs. 

. Weaving velvet pile and terry-faced fabrics, J. Burch—ls. 

. Facing and smoothing stone, J. Coulter and H. Harpin—2s, 2d. 

. Packing for steam engines and hydraulic presses, W. R. Forster— 


8d. 
156. Submarine telegraphy, S. F. Van Choate—10d. 

*,* Specifications will be forwarded from the Commissioners of 
Patent’s Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 53. must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft. her Majesty’s Patent Office. 
Wecannot undertake to forward Specifications, or Books advertised 
from the office of THE ENGLISH MECHANIC, 


ANTED as FOREMAN in a CHAIR 


_ MANUFACTORY, an experienced energetic man, who has 
served in the same capacity.—Address, A. B., Post-office, Bath, 


o CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, seam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 


‘ter, Bevelled, ‘Taper, Convex, Half Round. Sash, Tyre, and all de- 


scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description, | 
JOHN HORSLEY, 
- Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER, 


“THE ARTIZAN.” 
ATENT OFFICE & DESIGNS REGISTRY, 


(Office of * The Artizan ” for Scotland). 
W. R. M. THOMPSON & Co., 20, Buchanan-street, Glasgow, 
Consulting Engineers and Patent Agents, 
in connection with 
WILLIAM SMITH, Esq., C.E., Director of the Artizan Patent Office, 
London, Proprietor and Editor of the “ Artizan,” a Monthly Record 
of Exgineering and the Industrial Arts, TRANSACY ALL BUSINESS RE- 
LATING TO BRITISH AND FOREIGN PATENTS FOR INVENTIONS, AND THE 
REGISTRATION OF DESIGNS, AND EXECUTE PLANS AND SPECIFICATIONS OF 
ALL KINDS OF MACHINERY IN THE MOST CORRECT MANNER, AT THE LOWEST 
POSSIBLE CHARGES. Provisional Protection, £8 8s. Ordinary Charges 
for Complete Patent, £42. 

All general information in reference to Patents given free on 
personal application, or by letter, when an addressed stamped en- 
velope is enclosed. 

The “Artizan” supplied, and all business for it in Scotland may 
be transacted at the above Office, 20, Buchanan-street,Glaszow. 


Third and Cheaper Edition, 1s. by post 13 stamps, 


N SMOKY  CHIMNEYS, their 
and PREVENTION, with 22 illustrations. 
By FREDERICK EDWARDS, Jun. 
Author of “ Our Domestic Fire-places,” and “ A Treatise on Letters- 
patent for Inventions.” 
London : ROBERT HARDWICKE, 192, Piccadilly. 
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in like manner to save their foremen’s time. 
Master’s Edition. bound in cloth, 2s. 6d. 
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STEAM AND LOCOMOTION, by J. Sewell. 
2s. 
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THE LIFE OF ONE OF THE GREATEST MECHANISTS. 
IR MARC ISAMBARD BRUNEL, C.E., 
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8vo., new cloth, reduced price 5s. (pub. at 14s.). cs 
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WILLIS & SOTHERAN, 42, Charing Cross. 


MECHANICAL INVENTIONS OF JAMES WATT, C.E. 
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MECHANICAL INVENTIONS of JAMES WATT, GE, Nilus- 
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with Portrait and Plates. 3 vols, 8vo. cloth, reduced price 48. (pub- 
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JAMES WATT, THE EMINENT ENGINEER, 
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THE ENGLISH MECHANIC, _ 


UPFIELD GREEN, 
BUILDINGS, 79, 


f 


UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, 
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| GOLD FROM SILVER FROM 

5 GUINEAS, 3 GUINEAS, 


TUCK’S PATENT STEAM PACKING. 


FOR 
uF PUMPS, &c. 


vacuum is obtained, Friction 
reduced, great saving in oil and 
tallow, and the Packing is gra- 
dually and completely worn 
away without becoming hard, 
THUS OBVIATING THE N £CESSITY 
i OF. DRAWINGS THE OLD PACKING, 

eq Je H. TUCK & CO., 35. CAN- 

S§ NON STREET, B.C. WORKS, 
LAMBETH, 
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J. H. TUCK & Co. beg to 
call attention to the annexed 
“TRADE MARK,” which, in fu- 
ture, will appear upon each 
Niength of TUCK’S PATENT 
PACKING, as also upon their 
other Rubber Manufactures, 

Valves guaranteed quality, 

Sheet India-rubber. 

Hose, Tubing, Banding, Buf- 
fers, &¢,, &C. 


WORKS, LAMBETH. 
MITES PATENT WIRE ROPE AND 


CABLE MACHINE, guaranteed to produce Four times the usual 
quantity of Work, of Superior Quality, at One-Third the Cost for 
fuabour. 

REFERENCES TO ALL THE PRINCIPAL ROPEMAKERS IN 
THE KINGDOM AND ON THE CONTINENT. 
Every description of Machinery and Repairs at Reasonable Prices, 


ARCHIBALD SMITH, 69, Princes-street, Leicester-square, W. 


SOREN CUTTER’S GUIDE, 
? , Price ls. 6d., or stamps. 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, } to 6 inches, Gas Taps jin. to 
:2 inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the author 
of this work. i 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Depttorå, Kent. : 


LANS, ELEVATIONS, &c., Made, Copied, 


«Traced, Reduced, or Enlarged. in the best manner, at moderate 
charges, by J. J. GREENE, 63, Upper Stamford-street Blackfriars, 


es ee na 8 a 
STAN DARD GAUGES, Surfaco Plates, Straight 
‘ Edges, Scales of Length, and other Instruments of Precision, of 
reat accuracy and of all sizes. ; 
H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester. 


GIECOND-HAND CASES OF MATHEMA-. 


5 TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
‘rants, Sextants, Universal Dials, Protractors, Cireumferentors, Pris- 
atic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
Èc., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farriugdou-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, hy Voigtlander, 
Ross, Dalimeyer, and others. Instruments bought or exchanged, 
Watalogues forwarded on receipt of three stamps for each. 


ee, 


W HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
iength or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. Je Wilkinson, Engineer, St. George’s Works, 83, St. 
George’s-rgad, S. London. i : 


l A MARVEL OF CHEAPNESS. — THE 

: . newly Invented POCKET TIVEPI“£CE, with handsome gilt 

‘age, and an elegant enamelled DIAL, interspersed with gold, price 
by post 14 stamps. JOB MALPASS, Kidderminster. 


YNHE LONDON DRAWING ASSOCIA- 

‘TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Woed Engraving, Electrotyping, 7, 


Duke-street, Adelphi, London, Emclese stamp for pro- 


speotus, 


. PATENT WIRE GAUZE JOINT PACKING.. 
| CRICK MER’S PATENT PACKING .. . 2s 


STEAM-ENGLYES, | 


D .—À mo erfect | : ; 
ADV ANTAGES more perfect . CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 


SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


nch, will not rip. 


“ EXCELSIOR,” “EXCELSIOR” 
Family Sewing & Embroidering Machine 
= WITE ALL THE LATEST IMPROVEMENTS, _- 


{5 easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 

and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


PRICE LISTS FREE. 


kmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST.. 


3d 


This Packing takes less Tallow to lubricate it than 


keep it Steam tight, there is a great saving in friction 


- Is, 6d. per Ib. Dua ama CORE PACKING 
Q 


(HEMP)... .. is. 4d. per Ib? 
g: 6d 


Do. (CUTTON) .. 23:6 


. ry) . Do. ? 
any other, and being a Pliable Metallic Surface requiring but little Pressure to 


PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS. VALVES, WASHERS, &c., &e. 


THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 7 
GRANGE ROAD, BERMONDSEY, the only Authorized Agents. Price Lists on Application. 


No Fitter or Turner should bewithout a Straight-edge. 


The most. reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IR 


ONGER 


ON li 


135, STEELHOUSH LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. No egua? tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


JUST PUBLISHED, 
In Post 8vo., Cloth, with 17 Illustrations, 4s. post free 
THE SLIDE VALVE 
PRACTICALLY CONSIDERED. 

By N P. BURGH, Engineer, 

London: E. and F. N. SPON, 16, Bucklersbury. 


J. H. Mc MORRAN. 
ENGINEER AND MODELLER, 
140, SALISBURY COURT, FLEET STREET. 
Castings supplied. 


NATIONAL BOILER INSURANC 
COMPANY (LIMITED), . 


27, LEADENHALL-STREET, LONDON. 
JOHN SWITH & Co, | 
ENGINEERS AND BOILER MAKERS, 


Sole London Agents. 
All Boilers supplied by this firm Insured the r 
Twelve Months Free of Charge. 


Ww. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 


191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANGEY, 
(Late Foreman at Dayid Hart’s,) 


ENGINEER AND BUILDERS’: PATTERN 
l MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction according to 
requirement. i 


JAMES LEWIS, 


(Late Lewis & Son), 


ENGINEER, MACHINIST, LATHE & TOOL 


MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 
(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


FOR THE 
PROTECTION 
OF 
LIFE 
AND 
PROPERTY 
FROM 
FIRE, 
CAN be seen in 
fg action on any Mon- 
day, Wednesday, or 
Friday, at 12 or 3 

o’clock, at 
133, Upper 
Thames-stree 


T. E. TAYLOR © 
MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 


AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.O. 
Patterns made to drawing. 


C aah > z LL, MATHEMATICAL 
a). STF ENT MAKER, 11, BRIDGE-STREET 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty's Government. The pocket sets of Instruments, 
from 16s. to 42s. ; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s, 6d. ; T squares, 1s. to 5s. ; Measuresand Rules 
of all nations, Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


PICLLOWAY'S PILLS AND OINTMENT.— 


WINTER DISEASES,—These are usually ushered in by Novew - 
ber, in which month the strongest constitution is sorely tested by 
the impurities of the atmosphere. From the varying temperature few 
persons escape without colds, sore throats, or influenza, for all of which 
Holloway’s Pills and Oi:utment may be used with the certainty of 
effecting a cure. While the Pills are correcting all the impurities in 
the body generally, the Ointment well rubbéd into the chest and 
throat penetrates the skin, reduces inflammation, soothesfirritation, 
and restores to certain soundness. Asthmatic chests tightened to 


| suffocation in foggy damp weather are liberated by Holloway’s Pills 


and Ointment, which relieve with wonderful facility the dry consump- 


tive cough, and the heavy expectoration, 
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THE ENGLISH MECHANIC, 


Now Publishing, Number One of 


NEW AND ORIGINAL SCIENTIFIC WORK. 


(Decemper 8, 1865; _ 


THE MIRROR OF SCIENCE: | 


A Weekly Miscellany of Entertaining and Instructive Articles on Photo 


Astronomy, Geology, Metereology, &c., &c. 


Size Sixteen Pages, Profusely Kllustrated, 


Price Twopence (Weekly). 


PUBLISHING OFFICE, 147, FLEET STREET. 
COMMUNICATIONS TO THE EDITOR AND ALL ADVERTISEMENTS TO BE ADDRESSED TO 75, F'LEET-STREET. 


PATENT HOLLOW STEAM PACKING. 


HE great and peculiar advantages of this 
packing consist in ts remaining perfectly elastic, and is so con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description f India-rubber articles 
made to order. , 
Price list or circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


PATTERN AND MODEL MAKING 
By Contract or Otherwise. 
EXECUTED WITH DISPATCH, 
BY 
`J. H. Mc MORRAN, 
40, SALISBURY COURT, FLEET STREET. 


W. H. PEARCE, 

LATHE AND TOOL MAKER, 
7, GREAT SUFFOLK STREET, 
BOROUGH, S.E 
Lathes from 35s, upwards, - 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 


more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 


Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 


81, Mark-lane, London, E.C. - Mr. H. FERRABEE, Agent. 


JROSCOPS SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
31, CHEAPSIDE, and LEICESTER. 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the cylinders. - 


NVENTIONS - PROTECTED BY 
. A. PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application.—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years.. > er ae, «oe 


INVENTORS ASSISTED 
IK Securing, Carrying Out, and Disposing of 


k their Inventions.—Apply to Messrs. B. BROWNE and CO., 
Pritish and Foreign Patent Office, 49, King William-street, London- 
oridge, 

A Pamphlet gratis, on Cost of Patents, mag be had on application 


INVENTIONS secured by Patent qr Regis- 


tration, on moderate terms, by application to Mg. WILLIAM 

BROOKES (of upwards of 25 years’ experience in such matters). 

British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 
$ PER eae ir ona aa a - vs 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 16, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £210s. Circular gratis on application. 


[PATEN TS FOR INVENTIONS.—Full 
z instruċtions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small 
street, Bristol. aa 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
` agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally er 


to. 


by letter to Messrs. PRINCE and Co., Patent Office, 4, 


TRAPALGAR-SQUARE, CHARENG-CROSS, W.0.. 


Self-acting, Turning, and Screw-Cutting Lathes, 


OF THE FOLLOWING SIZES, | 
For Sale, and Ready for Delivery :— 


Height of Centres. Length of Bed, 
64 Inches, i o6 Feet. 
T 23 : 39 
1% 32 1 39 
8“ 22 8 32? 
8 a 12. Cs, 
8 s l3 e 
10 ss 16 és 
11 i I6- 6a 
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graphy, Chemistry, Electricity, 


Also a large Assortment of Single and Double Geared Drilling and Boring Machines ; Planing, 
Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 


and other Tools, 


Apply to W. BLACKETT. Hope Iron Works. 106. Southwark Bridge Road, Tonda. 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY, & Co., 73, QUEEN STRE 


er, Lonpon, B.C, 
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RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


CETEROS 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 


of Thirty Years, offers his professional services to inventors. A circular, con 


various modes of securing protection for inventions at home and abroad, may be h 


or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


taining full information respecting the 
ad, Gratis, by applying (personally 


PATENTS. 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia? 


Patent Agent, 54, Chancery-lane, W 


Cy i j ` 
Transacts every description of business connected with Letters Patent for Inventions, Provisional protection, 6 to 


8 guineas. A “Guide to Inventors” free by post. 


SAMUEL BROTHERS, 
Suits for all Occasions 
36s. to 114s. 


reese 


Boys’ Suits. 


16s. to 35s. 


a 50, LUDGATE HILL. 
B ov The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


Lonpox ; Printed by Mappick and Porras, , Crane-court, Fleet-street; and Published for the Proprietor at the Office ot the News- 


` agents’ Publishing Company, 147, Fleet-street. 


Advertisements and Communications for the Editor are requested to be sent(to 75, FLEST-STEERT. 
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T has been objected to machine-made bricks that 
they are often extremely faulty through distor- 
tion in firing caused by the expansion of air globules 
which have been formed in the mixing and treatment 
of the raw material in the preparatory stage; at 
various times efforts have been made to get rid of 
this admitted evil, and place machine-made bricks on 
a still better foundation than that they now enjoy. 
Among the last of the patents taken out for this, 
combined with other purposes, is that of i Mr. 
H. Chamberlain, of Wakefield, who, however, simply 
states that his invention relates to machinery for the 
manufacture of compressed bricks from what is known 
as ‘‘ granulated clay,” whereby distinct and separate 
pressures are applied to the clay at each revolution 
of the main shaft. The general working of the ma- 
chine is sufficiently described in detailing the various 
parts of the machine. ; l 
Fig. 1 is a front elevation of tke machine; Fig. 2a 
corresponding end elevation; Fig. 3 æ plan corres- 
ponding to Fig. 1; Fig. 4isa detail side elevation 
of the plungers or pistons and the cams for working 
the same; and Figs. 5 and 6 represent respectively 
‘ a detail sectional elevation and plan of the pistons or 


MANUFACTURE OF BRICKS. 


plungers and parts in immediate connection there- 
with. A is the framing bolted to the bed B, and 
carries the main shaft C, which shaft is provided 
with a driving pulley D, and friction clutch E, which 
engages with the spur pinion F, loose upon the shaft. 
The clutch E is thrown into and out of gear by 
means of a lever G, and rod H, the latter having a 
screw thread formed upon it, and being worked by an 
internal screw thread in the boss-of the hand wheel 
I, carried by the double bracket K, bolted to the 
framing. The pinion F gears into a spur wheel L, 
fast on the second motion shaft M, which carries a 
pinion N at its opposite end in gear with the large 
spur wheel O, keyed on to one end of the cam shaft P. 
This shaft is supported in bearings Q, bolted to the 
top of the standard A, and carries the two cams RR, 
for working the upper pistons (Fig. 4), as well as 
the eccentric S, for working the lower piston T T1, 
are spur wheels for actuating the self-acting feeder 
U; V is a fixed table bolted to legs on the inner 
sides of the standards, and having moulds formed 
therein supplied with clay from a hopper by means 
of the usual feeder; W is a piston or plunger which 


forms the bettom of each mould, receiving a rising 
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and falling motion from a pair of small cams fi 
(Fig. 4), keyed on to the overhead shaft P. These 
cams each revolve within a frame X, to the lower end 
of which is connected the rod Y, secured by a nut to 
each extremity of the cross head Z, keyed on to the 
piston rod a. The upper end of this rod carries the 
piston W (Fig. 5), working inside the moulding box 
b, and its lower end when down rests upon a packing 
piece d, on the bed plate or foundation B; Sis an 
eccentric keyed on the shaft P, between the snail 
cams R, the rod eof which is connected by a long 
cross pin f, with the upper piston g, working inside 
the main beam h, which slides up and down in ver 
tical guides ¿ i The piston or plunger g serves te 
form the indentation of the brick when a solid briel? 
is to be produced, or to form the perforations by 
being provided with suitable pins when perforated: 
bricks are required; Æ is the hollow plunger con- 
nected to the main beam h; fitting accurately into- 
the mould b, the piston g working through the centre: 
of this hollow piston (Fig. 5). The cross pin j 
works in vertical slots in the main beam h, so that it 
can move up or down-without imparting motion to 
the main beam A. | 
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To further explain the modus operandi of brick 
making by this machine, we may remark that, both 
the upper pistons g and k, with the beam h, being 
elevated, clay is fed into the mould, the lower piston 
- W, being at that time in its lowest position. The 
-beam h, with its hollow piston k, then commences 
to descend, the piston k resting upon the clay in the 

mould, whilst at.the same time the lower piston W 
rises, and by compressing the clay against the upper 
pistons expels a considerable portion of the air from 
the particles of clay. Whilst this operation is going 
on the inner or pannel piston g continues to descend 
slightly, the main beam hand hollow piston k re- 
maining at rest. The amount of this descent of the 
piston g depends of course upon the length of the 
slots in which its pin f works, and so soon as the pin 
f arrives at the bottom of such slots, the beam h and 
hollow piston k will be carried down still further into 
the mould. In the meantime the bottom piston W, 
has dropped sufficiently to find a support on the pack- 
tag underneath the lower end of its rod, and thus as 
the upper pistons descend they will force the partially 
compressed brick downwards to the bottom of the 
mould, and as the bottomf piston has by; this*time 
obtained a solid bearing, the final pressure is given 
to the clay by the action of the eccentric on the 
upper pistons as it passes its centre. The pannel 
piston g then commences to rise, and so soon as the 
connecting pin f reaches the top of its slots fi, it 
carries up with it the main beam &, and hollow piston 
k clear of tre mould. The bottom piston in the 
meantime rises until its surface is flush with the 
table, thereby expelling the compressed brick from 


the mould, whichis then pushed away by the ad-. 
vance of the self-acting feeder when bringing the. 
next supply of clay, the pistoa W descending again 


to the bottom of the mould in readiness to receive the 
next charge, when the operations are repeated. We 


may remark that the ‘‘ novelty ” in the invention is | 


T° 


the giving three or more distinct and separate pres- 
sures to the clay at each revolution of the main 
shaft. 


WORKING MEN'S HOUSES IN LONDON. 

A praiseworthy effort is being made to erect 
small blocks of urban dwellings in London, with the 
financial co-operation of the working men themselves. 
The only remedy for overcrowding is, it is felt, the 
erection of a sufficient number of dwellings in place 
of those appropriated by railway companies; and as 
men of capital do not seem inclined to invest their 
money in this direction, it has been suggested that 
working men should combine to supply the means 
A meeting was, therefore, held on Tuesday night’ 
at the Lambeth Baths, to take the matter into con- 


sideration, and the result was the formation of a 
“ London House Improvement Company (limited).” 
As it would be impossible to commence operations 
on the partly paid-up shares of working men, it has 
been decided to include another class of shares to be 
taken by friends of the movement, and to be paid up 
by calls much more rapidly. The proposed capital 
is £20,000, in 1,000 shares of £10 each, payable 
during the first two- years; and 1,000 shares of the 
same amount, payable by instalments of sixpence per 
week, a small entrance fee being charged on each 
share. According to a tabular statement, with which 
we have been favoured, the houses will probably 
produce 10 per cent., although 8 per cent. has been 
estimated. At the end of the eighth year, while 5 
per cent. has been paid to the shareholders, a con- 
siderableaddition to that percentage may be expected, 
and double the number of houses can be built. Mr. 
Samuel Sharp architect, has, it appears, prepared 
plans, which it is said will avoid many objections 
made against ordinary model lodging-houses. It is 
proposed to erect separate blocks of buildings, each 
eontaining two shops and eight dwellings, the shops 
having two back rooms attached. Hach flat will 
eontain two dwellings, each dwelling consisting of a 
living room 14ft. square, two bedrooms and scullery, 
&c. Washhouses, drying-room, and rooms for work- 
ing men who are employed at home, will be erected 
in the attic. The promoter of this novel scheme also 
intend ultimately to erect houses in the suburbs,. for 
the same class of occupiers, who may purchase the 
same ‘‘ when they retire from their labours” with 
the accumulated dividends of years. We com- 
mend the project to the notice of artisans employed 
in the building trades. The investment would cer- 
tainly be a safe and, we believe, a profitable one. It 
will, however, be necessary for the promoters to ap- 
point sub-committees to enlist the sympathies and 
support. of working men, and so extend the useful- 
ness of thei: proposal. 


THE ENGLISH MECHARIC. 
Every Tuesday, One Penny. Monthly Parts, 5d. 
Now Publishing, complete, the First Volume. 

* * Title Page and Index, One Penny. Cases for 

| binding, One Shilling and Sixpence. 
It is solicited that all back Numbers be ordered at 
- once, 

All the early Numbers have been reprinted. It 
is therefore necessary that sets be made up at once, 
as there will be no further reprints owing to the 
great expense they entail. 

147, FLEET-STREET, LONDON, and all Booksellers. 


OUR MONTHLY PARTS. 
Part 8 of Tur ExeLuisa MEcHANIO, in coloured 
wrapper, is now ready. . 
Price 6d. only! Post free, 7d. « 
All back Nos. have been reprinted, and can be had 
direct from our Office, or through any bookseller. 


A Christmas Present or New Wears Gift 
for the Appremtice or KImprover! 


Now Publishing THE FIRST VOLUME 
of 


THE ENGLISH MECHANIC, 


A Record of Mechanical Invention, Scientific, and 
. Industrial Progress. 


UPWARDS OF ONE HUNDRED 
| ILLUSTRATIONS. 
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OUR CHRISTMAS NUMBER. 


Edition of Tut Enetish MECHANIC as a Christ- 


mas Number, without any increase in price, . 


the Proprietor respectfully submits that hethere- 


by affords the many thousands of readers and | ` 
numerous contributors an opportunity of each | 
contributing a something as a Christmas Treat 
for his fellows—some little ‘‘trick of trade” (in - 
the good and true sense of the word); some 


improvement in tools, anything, in fact, which 
may be of value to brother workmen, and will 
assist iu the promotion of feelings of kindliness 
and good fellowship, which the season is so 
eminently calculated to call forth. The Editor 
will not fail on his part, and will be glad to 
find a hearty response to this challenge to do 
mutual good. 


THE MECHANIC’S EXCHANGE. 

We again call the attention of our readers to the 
scheme for a “ Mechanics’ Exchange,” contained in 
our last number. Hundreds of letters have come to 
hand, all praising the scheme, and some suggesting 
improvements init. If the scheme is to be carried 
out it must be done thoroughly, and we await the 
opinion of the majority of our subscribers. 


The English Mechanic. 


FRIDAY, DECEMBER 15ru, 1865. 


OUR TELEGRAPHIC INSTRUMENTS. 


FT has been deemed that the insertion of the 

following particulars, brief indeed, as to the 
merits of the principal telegraph instruments now in 
operation in this country—viz. the ‘* Morse” and 
the “ Bells,” will prove interesting to some of our 


| empleo 


readers, and tend to draw forth the opinions of those 
who have worked the various instruments, and whe 
are therefore perhaps best qualified to speak as to 
their capabilities. 

Much has been said and written in favour of both 
systems by those parties interested, both commerci- 
ally and scientifically, but the object now is to en- 
deavour to explain the actual rate of working, cor- 
rectness, and general efficiency of the above-men- 
tioned instruments, and as the Morse was the first of 
the two systems introduced to any extent in this 
country, priority is here given to it. — 

The Morse is principally used by the Electric and 
International and the United Kingdom Telegraph 
Companies. The instruments used by the latter 
differ slightly in construction from those of the 
former. One wire is required for the transmission 
of the signals, which are received, embossed, or 
printed in ink on a narrow strip of paper, and thus 
preserved for reference. By this means additional 
accuracy is guaranteed, as the clerk, when an unin- 
telligible word is received is enabled to re-examine 
the signals; thus dispensing with the necessity in 
many cases of having the word repeated—an advan- 
tage not to be overlooked, as repetitions involve 
delay. 

The average speed of working is 23 to 25 words per 
minute, with ordinary commercial messages, or, in 
sending speeches through, 30 words can easily be 
managed. Of course it must be understood these 
results i only obtainable when efficient clerks are 
FOG. 


With regard to the “ Bell ’—in operation in 
England, only om the lines of the British and Irish 
Magnetic Telegraph Company—it also requires only 
ong wire, but the signals in this case are read off by 
sound from two belis of different tone. It will be 
obvious that some degree of skill is required on the 
part of the clerk, and as he is unable to refer to a slip, 
and has to keep up with the sending clerk, a single 
word unreadable gives him the option of stopping 
the sender at-once er having it repeated at the end 
of the message—thus causing delay. But, to counter- 


| balance this disadvantage, a speed of 50 words per 


minute can be obtained ; the average rate being from 
30 te 40. “The last Queen’s Speech was forwarded 
per this instrument at the rate of 48 words per 
minute. 
i, By these meagre but sufficient facts it will be seen 
the Morse is the most accurate—the bell giving the 
greatest rapility. Which of the two advantages is 
the greatest, our readers can settle for themselves. 

It should be mentioned that by an arrangement of 
the key used by the Electric Company, a wire in con- 
tact can be worked, whereas it would be useless 
with the bell system. 

Our own opinion of the matter is, that taking them 


| on their merits, they are each excellent in their way: 

and have no doubt that the bells, carefully worked 
| with a careful, experienced attendant could produce 
IN announcing his intention to publish an enlarged ` 


as good results as the Morse—at the same rate of 
transmission. — : 


ON THE ENGINEER'S SLIDE RULE.* 
(Continued from page 113.) 

The three principal forms in which materials pre- 
sent themselves to the artizan fur measurement or 
weight are the cube, cylinder, and globe, conse- 
quently, the greater part of the tables on the 
Engineer’s Slide Rule is devoted to the gauge 
points necessary for these purposes, hence we find 
three separate tables headed ‘‘square or cube,” 
“cylinder,” and ‘‘globe,” and under these headings 
appear the F’s and I’s, which are simply contractions, 
for feet and inches. 

The cube being a figure of three dimensions, 
viz.: length, breadth, and depth, and as those 
dimensions may be given all in feet, or all in inches, 
or partly in feet and inches, there are corresponding 
columns under this heading, giving ‘‘ gauge points” 
to meet each case. 

The cylinder has only two dimensions, viz.: 
diameter and length, and as the length is usually 
given in feet, and the diameter in inches, er 
occasionally both are given in inches, two columns 
only are devoted to this figure. 

Lastly, the globe has only one dimension, viz. : 
diameter necessary for calculating its weight or 
cubical contents, yet two columns of gauge points 
are also required for this figure, since the diameter 
may be given in feet or inches. 

The first line of gauge points under these re- 
spective figures is marked cubic inches, and is in- 
tended solely for measuring the cubical contents of 
bodies. Thus, if we had a piece of iron 1” long, 1” 
broad, and 1” thick, its solid content would be 


* Contributed by Mr. W. Tonkes. 
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1x1x1=1; consequently, when the dimensions of a 
body are given all in inches, our gauge point is 1. 
But if the body had been 1 foot long, 1 inch broad, 
and 1 inch thick, it then would contain 12 cubic 
inches, since one of the dimensions had been in- 
creased 12 times, and hence, after we obtained the 
contents by the ordinary method we should have to 
raultiply by 12, requiring a second operation when- 
ever the dimensions were given partly in feet and 
partly in inches. 

To avoid this double work we find a decimal 
equivalent by dividing 1 by 12, which gives -0083, 
and by dividing by this as a gauge point we per- 
form the operation at once. So, also, when all the 
dimensions are given in feet, and we require to know 
the contents in cubic inches, instead of multiplying 
by 1,728, we use the divisor ‘0,000,578, the gauge 
point under F, F. F, 

The next line of gauge points is for the solution 
of questions where the contents are required in 
cubic feet, hence, where the dimensions are given 
all in inches the result must be divided by 1,728, the 
number of cubic inches in a cubic foot, hence 1,728 
becomes the gauge point, but when two dimensions 
are given in inches, and the third in feet, as in the 
second column, the result, as before, would be 12 
times too small, hence our divisor or gauge point 

8 


must be 12 times less, or =144, and when the 
12 

dimensions are all in feet, the gauge point will of 

course be 1, or 1,728 times less than when inches 

only were used. 

To find the gauge points for the cylinder it is 
necessary to consider that if a cylinder and cube are 
equal in length, their contents will bear the same 
proportion to each other as the areas of their cross 
sections, such sections being respectively the circle 
and square. It is well known that a circle, the 
diameter of which is 1, and a square, of which the 
side is also 1, bear nearly the same ratio to each 
other superficially as *7854 to 1, hence if we divide 
the gauge point of the cube where the dimensions 

1 


are given in inches by °7854, we get —— —= 1'273, 
"T854 

the gauge point for the cylinder when diameter 

and length are in inches, and this result divided 

me by 12 for the reason already stated, gives 

-276 
——— ='106, the gauge point when the diameter is 
in inches, and the length in feet, axd in like man- 
ner we could, if necessary, obtain the gauge point 
when the answer is required in cubic feet. 

Again, it can be shown with regard to the globe 
that it bears very nearly. the same proportion toa 
cube when the diameter of the one is equal to the 
side of the other, as °5236: 1, and therefore, by the 
same process as with the cylinder, but using ‘5236 
as a division, the gauge points for the contents of 
globes are determined, 

The next point for consideration is the capacity of 
vessels, or the quantity such vessels would contain, 
the standard being the imperial gallon, which 
approximately contains 277 cubic inches, conse- 
quently, when the dimensions of the vessel under 
consideration are given all in inches, the gauge 
point is 277, and precisely the same rule as above 
given holds good for finding the other gauge points 
when the dimensions vary in kind or the vessel varies 
in form, whether cubical, cylindrical, or globular. 

The other gauge points given in: the three tables 
above referred to are designed for the purpose of 
finding the weight of bodies when the dimensions 
are given, those in the column III. being a table of 
the approximate number of cubic inches in a pound 
of the different materials named. Thus one pound of 
water contains very nearly 27°65 cubic inches, 
while one pound of copper contains 3°12 cubic 
inches, and so on with the others, and, as shown in 
the case of mensuration, all the other columns are 
deduced from this one by using the proper divisors. 

It is evident that if we can by any means find the 
number of cubic inches in any body placed before 
us, and if we also know how many of those cubic 
inches of the material are contained ina pound by 
weight, by simply dividing the contents by this 
latter number, we at once find the total weight of 
the body, and this is just what we do when we 
attempt to find the weight instrumentally by means 
of our rule, and having the four lines of numbers 
and the proper gauge points, we are enabled in one 
operation to find the solid contents and the weight 
of the body when its form is either a cube, a cylin- 
der, or a globe, thereby reducing rather a complex 
series of mathematical manipulations to one of the 
greatest simplicity. In cases of irregular figures a 
preliminary eperation will reduce them to one of the 


three forms above enumerated, when the given rules 
become applicable, and practically these irregulari- 
ties occur most frequently in figures of square 
section, the breadth very often exceeding the depth, 
such however, can with great ease be reduced toa 
mean square by the rule given forthe ‘‘ square and 
its root.” In dealing then with the mensuration of 
solids, whether we require to find their solid con- 
tents, their fluid capacity, or their weight, one 
general rule holds good, and that is as follows:— 
All gauge points must be found on A, and placed 
against the length of the bodies found on B, then 


‘if the body be a regular figure, find the side of cube 


or diameter of cylinder or globe, but if irregular 
find the mean square or diameter on D, against 
which is found on C the cubic contents, fluid 
capacity,or weight, according to the nature of the 
question and the gauge point selected. 

As an example, suppose we required the weight 
of a cast iron pillar, 10 feet high, and 10 inches 
diameter ? 

For cast iron in the column of cylinders under 
feet and inches (F. I.) we find the gauge point 
407, and setting this number uyon A, against the 
length, 10 feet on B, against the diameter 10” on D, 
we find the weight required, viz : 2,450 lbs on C. 

To obtain this result arithmetically we should 
10x 10x *7854.x 10x12 


3°84 
somewhat tedious operation, which would give as a 
result 2,4591b., or 91b. more than obtained by the 
rule, a difference practically inappreciable, and 
arising not from any inaccuracy in the principle upon 
which the rule is founded, but from the infinitely 
small divisions that would have to be made in its 
construction in order to give the exact fourth figure, 
it is, in fact, a sacrifice of extreme accuracy to great 
simplicity and speed of manipulation, readily 
accepted as sufficiently close an approximation to 
suit all practical purposes. 
(To be continued. ) 


have to operate thus: 
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MECHANICAL EQUIVALENT OF LIGHT. 


For some time past it has been considered certain 
that light is capable of producing mechanical effect ; 
but the relative amount of the latter was not hitherto 
determined. We have now, however, obtained the 
desired information on this point, by means of the 
researches of Professor Thomsen, of Copenhagen. 
He changed the light into heat, and then estimated 
the mechanical effect which the heat was capable of 
producing, 

For this purpose he caused a beam of light, freed 
from all caloric rays, by transmission through a layer 
of water, to pass to a thermo-pile; and the heating 
effect thus produced was determined by the deflection 
of the multiplier. 

During these experiments, various modifying cir- 
cumstances were to be taken into accouat; thus, the 
absorption of luminous rays by the water was found 
to be 0°13, and this was to be allowed for. The in- 
dications of the thermo-multiplier were compared 
with the absolute radiation of heat, and it was ascer- 
tained that only one-seventh of the entire heat dis- 
engaged leaves the flame as radiant heat and light, 
the remaining six-sevenths being carried away by 
the heated air; but the more intense the light, the 
greater the radiation. 

The conclusion arrived at was, that a flame whose 
luminous intensity is equal to that of a candle which 


burns 126°5588 grs of spermaceti per hour, radiates, 


per minute, light which, changed into heat, would 
raise the temperature of 63°28 grs. of water 1°8° Fahr.; 
and that light, whose luminous intensity is 34:9 times 
as great as that of the spermaceti candle, would raise 
15,434 grs., or about 2 lbs. 34 oz. avoird , one metre 
(39°37 in.) high in a second —that is, would perform 
a unit of work. 

The experiments were made withthe light obtained 
from a spermaceti candle, a gas flame, and a modera- 
teur lamp. Solar and electric light have not yet 
been examined. 

Some curious calculations have been founded on the 
above results. Taking the total light of the sun as 
equal to 1,230 septillions of spermaceti candles, and 
that it would produce proportional effects, it would 
lift a weight equal to that of the earth twenty feet 
per second, 


Supposing the motion of the earth on its orbit were 
stopped, an amount of heat would be developed suf- 
ficient toraise the temperature of a globe of lead of 
the same size as the earth 384,000 degrees of the 
Centigrade thermometer, or, in other words, the 
heat thus raised would be equal to that derived 
from the combustion of 14 globes of coal, each 
equal to the earth in size. : 
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PETROLEUM AND ITS PRODUCTS. _ 

In the treatment of petroleum almost every part 
of it is brought into a merchantile condition, even 
the residuum, or coke, which remains after the various 
oil and gases have been obtained is turned to ac- 
count for fuel, being frequently used to carry on the 
several chemical processes to which the crude petro- 
leum is submitted. The products obtained are— 
benzine or naphtha, burning oil, paraffin, and the: 
coke. The naphtha, which is the lighter element, 
being something between a gas and a fluid, is driven: 
off from 90° to 300¢ of heat, and constitutes about 
15 per cent. in bulk of the'crude oil. The lighter 
naphtha is now called gasoline, and from,it an illu- 
minating gasis prepared. The warmth of the hand 
will cause it to boil. A heavier distillation is nsed: 
for cleaning purposes, and a still heavier has been: 
used by painters as a substitute for spirit of turpen- 
tine. At from 3002 to 500° the product of the still is 
a light oil, which, after treating with sulphuric’ 
acid and caustic soda, for the purpose of deodorising 
it, becomes the burning oil of commerce. This con- 
stitutes about 60 per cent. of the crude oil. As the: 
heat is gradually increased from 500° to 800° heavy 
oilis produced, which, being treated in the same 
manner as the burning oil, is then barrelled up, and’ 
packed away in the cellar, with ice and salt, tor the 
purpose of chilling it, as itis called. This is effected 
shortly, when, upon opening the barrels, the ‘oil 
is found to have assumed something of the appear- 
ance of calves-foot jelly. Itis then put into canvas: 
bags, and being placed under a screw press, 19 sub- 
jected to an immense pressure. The finished lubri- 
cating oil is thus squeezed out, and separated from: 
the paraffin, which is found in the bags in the shape 
of thin white cakes, which are almost perfectly taste- 
less, and in every respect resembling wax. This- 
being purified, is used for the purpose to which 
common wax is applied, such as the making ot wax 
candles, clear starching, the manufacture of chew- 
ing gum, &c. In its refined state this paraffin is- 
worth from 20c. to 35c. perpound. The lubricating 
oil will, perhaps, make 9 to 10 per cent. of the 
amount of crude from which it is distilled. The 
paraffin may equal 1 per cent. At 800° the contents 
of the still will show a red heat. The distillation 
is then stopped, and the residuum, which is a sort 
of coke, similar in appearance to ordinary coal coke, 
is removed, and used for fuel. 


LETTERS t6 tH» wDITOR. 
[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


HOW GREAT COMPANIES REMUNERATE THEIR 
OFFICIALLY. ; 

Sir,—Your out spoken article upon the Corporation gas 
scheme is worthy of you. I for one wish there was a little 
more competition in other companies—it might be the 
means Of some of the underpaid officials being better re 
{ munerated for their services. You may better understand 
| me when Linform you that I am intimate with the manager 
of a department in a wealthy company paying 6 per cent. 
and a heavy bonus, free of all income-tax, and a fund of 
£50,000 of undivided funds, and although the directors, 
auditors, &c., know that this man has four children, his 
salary is only £96 per annum, the profits of his department 
are £9,000 per quarter, deducting #1,000 per annum for all 

working expenses. a CYNIC. 


ee 


VELOCIP EDES, ': , 

Sir,—1l have justseen your article on ‘‘ Velocipedes,” and 
wish your correspondents had sent in something of greater 
novelty in mechanism. 

Now, Sir, being an amateur in this line, and having plenty 
of advantages to try anything I might wish, I beg to offer 
you my experience f 

About twelve or fourteen years ago a friend of mine used 
to amuse himself with one of the old-fashioned dandy car- 
riages with one crank and one handle, About eighteen 
mouths ago I looked it up, but it was too rude a machine 
to go atany speed: so I set about making one to carry one 
person upon the principle you explain in your valuable 
paper. But, alas, it would not work—scarcely able to move 
along a level road. I took it to pieces, and re-constructed 
it according to my own idea, and for two persons, When 
finished, we attained a speed of about six or seven miles 
an hour, but could not getup hill, Well, about six months 
ago, a postman between a village about six miles from 
Leicester, bought one called the “ American Lever Pendu- 
lum Carriage.” Mine then sank into oblivion against his, 
so I set about to put some parts to mine resembling in 
principle what seemed to. me to be the secret of his, At 
last, about two months ago, I got it work. I also enlarged 
it to carry three, all working with both hands and feet, and 
I think it as near perfection in a velocipede as possible. 
With the roads dry we can attain a speed of ten to twelve 
miles an hour, and ascend ordinary hills. with ease. It 
also carries two as easily and comfortably as three. Where 
is a lock-up box on it to carry tools, &c., and seme day I 
mean to undertake some long journey in it with a couple of 
friends, It works quite to my satisfaction, and, if desirable 
to you, I will send a description of it, 

. SCHNELLGTG. 

[We shall be glad to receive the description with draw- 
ings,—Ep, E. M. | 


136 


sa Hi DISC SHOT CANNON. 

Sir,—Reading of the number of improvements that are 
being effected in fire-arms, I venture to send: you a design 
which I think is quite novel, and possesses. some advan- 
tages.over others:; the design I send you is that.of acannon 
and. shot, which: I term the disc shot cannon.. 

_.Fig. 1 is the p'an view of the cannon; figs. 2 is the side 
elevation ; figs. 3 and 4 are end views, and figs. 5, 6, 7, 8, 
are views of the shot. 

_ The advantage which I think isin my plan is increased 
penetration ; as you will observe in the shot that. it is 
dattened, and'that it has a very thin cutting edge, so that 
in. rotating any object which comes in its way will receive 
the sharp. edge, which would, according to my ideas, pene- 
trate farther than those at present ; the rotating shot, fig. 
5 and 6, would receive rotation either by having the bore 
made deeper at one side than the other, or the shot could 
have indentations at the sides, as shown in figs, 5 and 6, so 
that the air would act against: them and cause: the shot to 
rotate; and the greater the rotation, the greater the pene- 
tration ; as a piece of soft iron rotating at a very great speed 
has been known to cut through a hardened file, so that I 
am of opinion that my shot would produce more effect than 
a rifled one, as it would then act as a saw and wedge; of 
eourse on entering the material the rotation would be di- 
minished, but. then we must look at the rifled shot, they 
rotate and see the penetration which is due to their rotar 
tion. - 

I do not confine myself strictly to the shape of the shot 
' and bore I send, as the shot may be quite flat aad rounded 

or sharpened at its edges, or like a ring, hollow in the 
middle, Figg T and 8 is another sort of shot; not rotating 
shots. The cannons could be made either with the widest 
part of the bere horizontal, vertical, or at any angle; it 
would be rather difficult to bore the cannons at first, as 
some alterations in the present machines would be re- 
quisite, 


, 
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This is not the first time I have hac the pleasure of send- 
ing designs to you for publication, as I sent a railway 
break to you which you kjdly published in your paper of 
June 30th, of the present. year ; I therefore hope yeu will 
oblige me by pu lishing this, as I have other designs I 
should like to: send you, which may prove very interesting 
to your numerous readers, and of course open to improve- 
ment, as there is room for improvement in everything. I 


kindly inform me if that kind of chuck can be applied to 
a common lathe, with face plate ard back gear, dr ven by 
the foot? If so. how they are connected to the lathe spindle 
or face plate, their mode of operation and working. how 


, to chuck the work to be turned, and if it can be turned by 
; a hand tool, either in wood. or iron ; also, if the centres of 
_the lathe have to perform any part inthe work? Any in- 
‘formation would be kindly accepted.—Sysremaric. 


Larne M4NpREL. —Can any correspondent assist me in a 


“little difficulty? The mandrel of my lathe binds in the 


collar, and I cannet tell the reason Both mandrel and 
collay are steel, both hard, and fitted as well as any I ever 


saw, and yeteven when well supplied with oil, after turning 


some time, they heat and bind. Any explanation of 
difficulty will be greatly esteemed by - A TURNER. 
DRILL —Will Mr. W. H. Norihcott or any gentleman 
inform me of the kind ofdrill or rimerused for re boring 
gun barrels that are out of truth by long use and rust, and 


the 


-the manner in which such operations are performed ?— 


CINA . 
RILVERING.—Can any of your readers inform me how 


‘small articles of brass or iron may be coated wtth tin to 


have the appearsnce of silver plate P— BIRD'S NEST. 
BoiLun.—Can eny correspordent furnish me with some 
idea of the most suitable sort:of boiler to drive a small steam 
engine about two horse-power onboard of a small p'easure 
boat. particular attention being paid as regards cheapness, 


. usefulness, easy and little firing, and capable o* rising steam 


quickly and retaining same, as, also to be in as little bulk 
as possible ?—Naz. 

Macic Lantern — Will some correspondent inform me 
the cheapest and best way to construct a magic lantern of 
sufficient size for a lecture room, to forma dise, say, six or 
eight feet diameter; also, the sorb of lenses, their diameter 
and length of focus, also the best light to use, and how 
made —W. Satur. 

REM )VING VaryisH.—Can any contributor tell me of 


| some means for removing the varnish called oak stain 


from timber without scraping or staining the word, as 
potash does? Also, the best composition with which to 


- paint the m-sts and spars of a yacht after having been: 


must conclude, hoping you will oblige me by publishing 


this design. CHRISTOPHER JAMES LITTLE. 


CORRECTION, 

Sir,—In your impression of the ist inst, you inserted 
five theorems from me on the safety valve lever, three of 
which the arithmetic sines were not correct. 

axc 
ist. You have 


x cx e= d; which should be 


axe o. 
——— +e + e= d... ()) 
b 


(a x by . (a + b) 
2nd. d — e ——— = e ; which should be d — c 
b ; b 

= @.,. (2) 

(d’— e) (de) 
- drd. b ——— = c; which should be b ——— = ¢ 
l ax b a+b 
(8) 

J.S. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Ovar CHucK.—Kever having seen drawings. before of 
your eval and eccentric chucks for turning,‘ nor any 
kind of those working apparatus, I must own I cannot 
thoroughly understand them. Would your correspondents 


scraped ?~—Young YAcHTSMAN, 

Casting.—Can any correspondent inform me of a first 
class mixture of metal for casting steam-engine cylinders ? 
— BRISTOL. 


SILVERING STEEL.—Can any reader inform me, first, the: 


. process of brazing without heat ; second, of blueing steel 
- without heat ?—C. K. L.. 


ADDRESS. WANTED, —J. K wishes for the address of Mr. 
S. Taylor, whose letter on the Atlantic Telegraph Cable ap- 


peared in Tuge Mecuanic in June last, 


Cornnisa ENGIvE.-- Can any reader inform me where I 


. can procure, in a cheap form, a des. ription of the Cornish 
‘engine, with illustrations, such as used in the various 


London water works companies? I am the inventor of 


‘alow pressure ball cock, and shoutd be glad to dispose of 


it or join some really honest person in bringing it out. Its 


merits are. first, that it is effectual; second, it is very 


cheap ; third, it is not worth stealing; fourth, it cannot 


. easily get out of order, and if it does a child could repair 
'it.—A.N. 


METALLIC PApeR.—How isthis paper (which is used for - 


poc tet-books): prepared, and of what meral are the points 
for writing upon the same made? -—Z. X X. 

CIRCULAR SAw.—l1 have hada circular saw frame (foot 
power), ten years for cutting Jacquard nogs used in lace 
machinery, but cannot make it cut more than 3 inch thick 
to work comfortably. Beyond that, it becomes labour, and 
the power ought to be steam, or does Mr. A, Lee think the 
panel saw preferable ?—BUTT JOINT. 

Fret 8aw.—Will Thos. E Merritt oblige me through 
your journal witha few tigured details of his fret saw, and 
sue thicaness it will cut hard wood, and oblige.—ButTr 

OINT. 


On. Works,—Will any of your kind Chester readers _ 


“mace. 


-through half the radius of the circle. 


‘series. 
‘tions sent by your: correspondents are merely whut is called 
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give me the proper address of the Paraffin Oil Works or 
Oil Refinery at Chester? W. H. H. 

Composition Saw Deust.—Can any of your readers in- 
form me how to make composition saw-dust, such as is 
sometimes.used to make medallions ? —Tuos. Woon. 

MELTING BRASS AND‘ OLOURING GLD —Can any reader 
answer the following questions :~1. When L melt brass by 
means of the furnace deseritedin No.28 of THE KNGLISH ME. 
CHANIC. the melted metal does not pour wel; how can I 
make it run easily into the small moulds which I use, se 
that it will not ruu out in a thick heavy mass? 2. How is 
18 carat gold coloured ?—MiLLa NICK-nACK, 

HARDENING STEEL —Many thanks to the several. corres- 


‘pondents who so kindly answered my. enquiry for screw 


threads, For the information of noviees like myself, I beg 
to record the following :—I tried to harden two pieces of 
steel in a domestic fire, and failed. I used the bellows, 
which made matters worse, the file cutting it li:eiron, I 
thought it probable that the blast impinging on the steel 
abstracted some of the carbon, similar to the Bessemer fur- 
I tried. again. by placing the steel-in the fire above 
the blast J blew it very hot, taking care, by noticing the 
colour of the fire round the tool, that the cold blast did not 
touch the steel. I succeeded with best results—the steel 
seemed to absorb fresh carbon from the fire Perhaps 
some of your practical) correspondents can throw some light 
on this point 2—ARRow. 

GALVANISING,— Will any reader inform me of the best 
and cheapest apparatus for galvanising iron hooping in 
bars ?—COopPxR. 

WATER GAUGE.—If the glass tube of a water gauge, or a 
steam gauge be cleancd out with a wire, even when the tube 
is quite cold, itis sure to break in some hours afterwards. 
J should be glad to know: from some of your correspondents 
the cause of this.—BRITTLE. 

JAPANNInG, &C —Will any subscriber inform me how to 
japan iron for parlour ornaments, the materials of which it 
is composed, aud the best method of using it? also. the 
best form, cylindrical or spherical, of a copper boiler, to hold 
abou: vizht g:llons for a working pressure of about 25 lbs., 
the best method of makingit, and the price ?—MORGARUS. 

Frer Saw. —I should esteem it a favour if Thos. Merritt 
would furnish the following infermation respecting the 
frei machine as inserted in a recent number, where it can 
be procured the probable cost, ifdriven by hand or steam 
power, and the force required, and if he would grant a per- 
sonal interview ?—JOHN HERBERT. bes 

BRONZING. —Can any correspondent inform me of & good 
way of bronzing medals? -B, Kinzsl:nd 

GBRMAN Yeast — Will any reader of Tua ENGLISH ME- 
cHaNIc kindly inform me how to make quick German 
yeast, such as is imported from Germany ? —Bakrr. 

VELOOIPEDES.—Will any reader kindly inform me 
which is the proper kind of teak, and where to obtain the 
best fellies for velocipedes?—N. J. W. 

ATLANTIC CaBLeE,—What amount of pressure is there 
on a foot or square inch of, say, the Atl ntic Cable? what 
pressure does it sustain ¿t 30 feet under the surface, 100 
feet, 1,000 feet, and one mile?—MAGNET 

INGINE VERSUS WATER WHEEL.—Will a 10-horse engine 
cylinder consume aS much ste:m +s a 10 horse-power 
Water wheel consumes of water? or, rather, perhaps, would 
the sume quantity that tu ns the wuater-wheel be the same 
aS would work an engine of thes me power ? —-MAGNBTISM 


REPLI“LS TO QUERIES. 


THe PLANSTS AND Curar TeLEscopzs.—It would be 
absolutely impossible. to: answer your correspondent, Mr. C. 
T. Whitmell without. encroaching exceedingly on your 
space. I may, however, just say that for the planets te 
describe circles round the sun the force with which each 
was originally projected must have been precisely equiva 
lent to the velocity which it would have acquir d by falling 
The great improba- 
bility of this exact coincidence will ba at once seen; and 


-any deviation from it necessitates the description of an 
ellipse by a planetary body; or, in an ext:eme case (as 
‘that of a comet), where the projectile force preponderates 
“much over the attraction of the sun, of a parabola, or even 


ahyperbola I am, of course, iguorant of the amount of 
Mr Whitmell’s mathematical knowledge, and have, there- 
fore. some diffidence in referring him to sources of infor-: 
mation; but I should think that consultation either of 
Tomlinson’s ‘‘ Mechanics,” (part 2, sec. 3), or of Main’s 
“Astronomy,” (chap 4}, would suffice for his purpose.. I 


“mevtion these books. on account of their cheapness ; they 


only cost a- shilling each and are published in Weale’s 
One word as to cheap telescopes. All the direc- 


at Cambridge “crib” from the works of the late Dr. Dick. 


I well remembered the “ 36 inch and Linch convex lenses,” 


when I cautioned Athelstane against a non-achromatic object 
glass. Should he and Magnifier however determine each 
to construct one of these fearfuland wonderful instruments, 
I can only recommend them to try and attain the ‘rame of 
mind of the man in Punch, who went fcr four ouaces of 
mixed tea; and who while he ‘‘hoped forthe vest, Was pre- 
pred for the worss.”—-A. FELLOW OF THE ROYAL ASTRONO- 
MICAL SOOTETY.. 

In reply to C. B. M. 8. I know of no such rule as that 
he enquires for, nor until some new methsd of proportion 
is discovered, wherein, with two numbers given to find the 
remaining two in order te. complete the proportiun by a 
single operation, is. it very probable that such rule will be 
found. A range at leisure through the tifthbook of Euclid 
would be of service to C. B. M. 8. Ebonite discs, already 
preparvd, and with finely polished sur aces, can be obtained 
of Messrs. Silver, the putentees, Bishopsgate street, Lon- 
don, Price about 4s. per weight: For the cushion of mine 
I use common wash leather and the usual amalgam, same 


as applied to glass discs. My plate 14’ diameter x 3” 


thick weighs about 1} lbs. as. nearly as I can remember. 
I think Theo. can buy a disc ready turned cheaper than 
buying sheet ebonite to construct ene, and very muc 
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cheaper than a glass one, with the advantage of far higher 
insulation and no liability tofracture. In fact, in all cases 
where it is applicable in the construction of any electrical 
apparatus we may say without flattering the inventor, 
“ There's nothing like ebonite.” 

J.C Wigg. I believe there is not even an empirical 
law yet formed for determining the length and thickness 
ef wire for the electro magnet in such machines, almost 
every m:ker varying in accordance with his opinion, and 
the purpose for which the machine is designed, from the 


simple medial toy up to Kikington’s electro plating, and - 


beyond that to Prof Holmes’ electric light machines 
Whit you have to bear in mind is that you are dealing 


with “high tension electricity,’ to which well insulated . 


copper wire however fine or long, offers. but slight re-ist- 


ance, While every aiditional tura increases the extent of j 


your effects up to a certain point, which experiment with 
your m:chine alone can determine. 

Oh susanna you can readily deposit iron on gutta percha, 
using a solution of sulphate of iron, with a plate of iron as 
acathode The moulds must be well and evenly covered 
with plumbago, for which purpose gutta percha is eminently 
fitted. Use Daniel’s battery, and increase the tension as 
may be found necessary. 

Vincent C. Davis. In coupling for quantity, you join up 
all the carbon plate terminals to each other, to form one 
pole of your battery, and all the zinc plates in like manner 
to oonstitute the other pole. But in doing so, you affect 
something which hitherto you have most probably over 
leoked, viz.: decreased the tension of your current three 
times, hence if you use the same external resistance (the 
wire which ¢eonveys the current from and to the battery), 
you will certainly find tha: you get less quantity than when 
you had the arrangement for tension. While, if instead of 
using the same wires you substitute very short and rather 
thiek terminals, you then find the advantage (for certain 
purposes only, mind) in altering to quantity. I regret. 
that in consequence of the limited space at the command 
of the Editor, I can only supply you with bare facts without 
a rationale but since we are promised a ‘‘double number 
at Christmas,” I may, if time permits, revert again to this 
and kind ed subjects,—WM. 'ToNEES. 

BOILER CONScRUCTIUN.—I um sorry that Aspirant does 
not understand the system of my boiler. Its principle 
combines a mode for preventing furrowing, and adding 
strength to the boiler without increa-ing the weight to any 
great extent. There have been several theories offered on 
the corrosion of steam boilers ; one of these is, that, carbon- 
ate of lime decomposed from the feed water by the heat, 
is forced by the pressure and the current into the ex- 
panded seams, these attempting to return to their original 
pesitions, are opposed and resisted by minute particles of 
this destructive agent, which, on aceount of its great hard- 
ness, is enabled to cut, and thereby destroy with great 
facility the fibres of the plates. he theory, however, to 
which I am inclined to give the preference. is, that chemi- 
gals derived from the water lodge on the edges of the 
plates and seams, causing a galvavic action, thereby de- 
streying the pla.es. 

Taking this into consideration I saw that if a boiler could 
be so designed that thire would be no lodgment whatever 
for these chemicals, and that if the plates did corrode they 
could not give way of themselves ; and, when they did give 
way, they would have given ample warning beforehand — 
that such a boiler would bea great improvement. Some 
time after I designed the boiier, the merits of which are 
at present under review ; and an attentive examination of 
the drawings will show that it possesses all the above merits. 
The edges of the plate meeting flush. unless the boiler ex- 
pands to an unusual amount, there will be no lodgment for 
any ofthese agents ;then (looking at the figures 4 and 5), if 
by any un ooed for manner the plates corroded, the 


joints would jeak to such an extent long before there wouid . 
be any danger, thitthe attendant could not help noticing | 
The strength of the boiler does not depend | 
The strain’ of the piates . 
being thrown on the riveting and flange plates; as these: 
latter cannot give way without withdrawing the wedges -on : 
their ends. the wedges must be c.ushed, and throwing the | 
strain on the hoops, burst them be:ore the plate could give: 


the leai age. 
on the plates and riveting alone 


Wi > 


ay. 

I hope that Aspirant and others will fully understand the - 
above explanation, and shall now proceed to Aspirantia - 
letter of Nov 24th. 1 daresay that Aspirant fully under- | 
stands the method of calcula ing the strength of botters, i 
and likewise of steel hoops subjected tostrain, in which case- 
he will perceive that the strength ‘the hoops would only. 
add” wil be according to the area of their cross section in | 


their weakest part. Aspirant prefers thick plates for the 
boiler, and dispensing with the hoops, his experience may 
have taught him to do'so, I will therefore show him some 
ef my o'jections. Boiler pla'es diminish in their tenacity 
after they have been heated to a certain temperature (550°); 
passing that point they begin to diminish very rapidly till 
they arrive at the temperature of 1.300°, when the tensile 
strength has falen to about =» U00 lbs per square inch of 
section. An accidental overheating will have the same 
effect, but toagreater degree [ron increases in weight 
to its strength in a greater proportion than steel. ` 

One of Aspirant’s objections to rivetting is the fact that 
punchiny the rivet holes will injure the plates. As such is 
the case, why does he recommend thicker plates? The 


punching will injure them 'o a greater degree thana it would | 
the thin ones ; if he drilled them it would take a longer - 
time, and heavier machinery ; were he to weld them it- 


would take more labur and there would be:a greater 
eertsinty of a deficien: joint, For these reasons, I should 


recommend him to u-e thin plates whenever itis possib:e ;. 


to drill his holes with such a drill as is used by most en- 


gineers of the pre-ent day, which will drill from 6 to 20 


holes at the same time. 

I shall not notice Mr. Jenkins’ letter, beyond thanking 
him for his compliment: ry opinien. and couclude byin- 
forming him that ihe system he recommends is. exceedingty 
kike a system, patented by Mr. Galloway, introduced some 


years ago, and that, if I employed tubes “of alitile less snb- f 
| stance,” that it would so obstruct the passage of the hot ’ 


air and smoke. that I doubt if it would produce a sufficient 
blast ; nevertheless, he will doubtless hear of me someday 
at the Masuro’ Boiler Works, with due thanks for his kind 
invitation —ADRiAN NEISON, 

MAGNETS’ CONDENSERS — In reply to F. Donnelly. It is 


essential that the springs 8, S, in my. sketch of a magneto | 


machine be : rought in metallic communication with the 
terminals T, T Thedimensions of the steel magnet are as 
foll.ws :—10inches high, 2: inches in breadth, by 2 in 
d pth. If expense isan object. a horse-shoe magnet of the 
dimensions given, made of cast iron and magnetized in the 


usual way will form a good substitute for the steel magnet, | 


and if mot quite so effective is considerably cheaper. 

F. R.S. A. Itis a difficult matter to entirely destroy the | 
influence of a magnet on an object a short distance off, by 
inseriing & substanc- between them If it is merely wished ` 
to partially destroy this. influence, it may readily be done ; 
by inserting a soft iron armature between the two; the 
closer the armature to the magnet, the less will be its in- 
fluence on the object. “fa 

A. H. V.and Wm. Gibson will find the condenser de- 
scribed in No 20 of TuE ENGLISH Mnowanicattached to the 
contract breaker of induction coil or magnet in folowing 
manner, Solder or otherwise fasten a piece of wire to each 
side of cont:ct breaker, selecting the most convenient part 
forthat purpose. The opposite ends of these two wires 
should be soldered to a couple of thin discs. ofcopper fabout 
the size of a penny piece, but much thinner), the surfaces 
of which ought to be well tinned. Finally, bring one of 
these discs of met:] in contaet wirh the sheet-of foil form- 
ing one end of condenser, and the-other disc‘to the sheet of 
foil forming the opposite end or side of condenser. The 
discs of metal are kept in their respective, places by pres- 
sure. Single sheets of tinfoil.may sometimes be purchased 
at an operxtive chemist’s at 21. persheet. Pinmen generally 
sell it by the pound zs. 9d. is about the jprice. l 

C. ©. You can obtain sheets of India rubber either at 
Silver’s Bish p gate-street, or at Macintosh and Oo., Cheap- - 
side,—Epwin Forze. l 

PRESSURE on VAaLvE.—In reply to your correspondent 
J M. 5., I beg to state that thepressure upon the valve 
(per his sketch), will be as foHews :— 

The Jever being of the ‘second kind, the effective weight 
of which wi!l be equal to6g (2" 14;)= 19 15 11-16<=:39-9804_ 
and by a known property, na l ý 

33 x 93 + 199804 7 
———— + 14875 = 


166 "1152-= weight upon | 


valve. ay the area of the valve = 24053 square inches, 
166°1352 ‘A 
°.. ————= 69 062 lbs. pressure per square inch, as 
2 4053 
required. 

The answer to the second question is as follows :— 

60 (2°4:54) —1°4873 = 1425805 Ibs effective pressure on 
Ror Now let x be the distance from the fulerum re 
quired. ce 

Then 33 x + 19-9304 — 2 (142-8305) 

2 (144 8305) —29:98 04 
—— = 80539, 
833 

The distance from the falcrum is therefore 8 1-18" inches 
I trust this will meet ‘the requirements of your cor. 
respondent,_-JaMES J. A. FLOWER. 

OIL FL. R CLOcKs,—Seeing a correspondent wishes for a 
receipt, I beg to offer one I have found very good. It isto 
take.wbout 2ounces of the best sperm oil, putin it about 
2 teaspoonfuls of ordinary carbonate of soda; warm it 
slightly and sha. e as much as you lite. Then set it aside 
for a week orso tosettle. Use of course the clear oil from 
‘the surface, This process removes all acid from the oil, 
which will otherwise turn the brass &c. green. For ordinary 
purposes good sperm oil is better than any other, as it does 
not get hard and siiciy —A. H. | 

To SuFTEN Vast Tron.—If pickling in dilute nitric acid 
does Lot answer, place the article in a clear fire, and heat 
it toa dullred for half au hour. It must.not get too hot, 
or it will crumble up when pulled out. Then let it coolas 
slomly‘as possible. If the heat be a bright red, owing to 
the extreme brittleness of cast iron at that heat; it will 
almost certainly ‘breax. At least, that has been my un- 
happy experience over aciock wheel —SoneoL.of MINES. 

ream Varve, -J. M. B, will find the following a co:rect 
answer'to his query on pressure on steam valve in No. 35 
When the valve is load. d asin the sketch, sieam will be- 
gin to blow off at 6.1-9 lbs per square inch. 

‘The weight should be placed 3'128 inches from centre of 
fulcrum or point piu, to obtain a pressure of 6) Ibs per square 
inch on boiler.—_W. H J P. 

ast KONOMY, 

Sir,—I am pleased to see by the pages of your valuable 
work that an interesting and ennobling branch of science, 
viz: astronomy, is the subject of inquiries from numerous 
correspondenis, ~. l : 

Mr. B. B. Wegg has given instructions how to make an 
astronomical teleseope for £2 103., an instrument at such 
a price very few t‘ English mechanics ’ could buy or, make. 
If you will allow me the spac: for the foliowing description 
and diagrams, I will endeavour to instruct those readers 
whe are interested in the subject how to make a telescope 
wh.ch will show the satel ites of Jupiter, the rings of Saturn, 


Whence x == 


. the mountains aad valleys in the moon at the cost of.a few 


shillings, First, we require two jenses, diagram below 
illustrates the kind, for an astronomical telescope; they are . 


called double convex. 


The object glass is the large lens placed.at the end farth 
est from the eye ; the most convenient kind is 48 inches in 
‘focal lenzth, the price 23, 6d.; the eye glass is the one 
nearest the eye, its focal length should be 1 inch. Price 
ls. The two wil produce a magnifying power of 48 times. 

The tube can be made of brown paper, or you can have 


| it made by a tinman for a smell sum. If you intend to 


make it of brown paper commence by pasting sheets round 
a roller 42 inches in length, 2} inches in diameter, let each: 
| layer dry before you paste the other on ; now into one end 
fix your object glass. commence making tube No. 2. it must 


| be 8 inches in length and must just slip into tube No. 1 ; in 


„Oone end fix your eye glass, then slip one tube into the other 
so that is can be drawn in and out at pleasure It will be 
necessary to provide a cap with a hole about 4 an inch in 
its centre, to slip on the smaller tube, and te which the eye 
is placed. It may be as well to mention that in looking at 
some objects, it is necessary to cont ac: the aperture, this 
may be done by means ofa piece of card perforated with 
. holes of different sizes. If your telescope is made correctly 


| it will be like the following diagram, ` 


G 
PEE E EE Oe 
i E (0. 


A, object glass ; B, long tube; Q, the cap; D, eye-glass. 
E, smali tube, Ep. McQurx. 
SUN AND PLANET MOTION. 
Sir,—In answer to C. W. (Peterboro’), I senda drawin! 
and description of Watt’s sunand planet motion. 


It may be seen at a glance that the sun and plinet 
wheels are only a conceuled crank, (It is said that Watt 
invented the real crank as it is nov in use ; but that a 
workman left his employ and divulged his invention to 
another man, who immediately produced a crank on Watt's 
plan, but took the credit of the invention to himseif.) Watt 
was obliged to invent this mition to render his engine 
complete without any other person's production. 

A, is the beam ; B, the connecting rod ; OC, the fiy- wheel; 
D, the sun wheel ; E, the planet wheel, and F, a bar of iror 
connecting the centres of the sun and planet wheels. 

On tue axis of the fly wheel, O, is fastened asm Ilcon- 
centric toothid wheel, D; a similar toothed wheel, E, is 
fastened to the connecting rod B, (which comes from the 
end of the beam), so that it cannot turn on its axis, but 
must rise and fall withthe motion ofthe beam. i 

A bar of iron, F, connects the centres of the two small 
tooth. d wheels, D. and E, when therefore the beam raises 
the wheel E, it must move round the circumference of the 
wheel D, ane with it turn the fly-wheel C, which ought te 
make two revolutions while the wheel E, goes rouud it 
once ; thus D, like the sun, turns only on its axis, and is 
consequently called the sun wheel, while E revolves about 
it as the planets revoive round the sun, and is, for this 
reason, called the planet wheel. 

DAVID SLOAN THOMSON. 


Tne number of locomotives on the railways of 
Great Britain, at the close of 1864, was 7,203: 
while at the close of 1863 it was only 6,643 To the 
iacrease of 560 here disclosed, England and Wales 
contributed 361; Scotland. 168; ard Ireland, 31. 
At the close of last year English and Welsh rail- 
ways had 5,708 locomotives between them; Scotch 
railways, 1,072; and Irish railways, 423. 

Huaroipr stated that guano is deposited in 


| layers of 50 feet to 60 feet. thick on the granite of 
| many of the South Sea islands of the coast of Peru. 
| Daring 300 years the layer of guano deposited is 
j| only a few lines in thickness. 

{| great must have been the number of birds, and 
| how many centuries must have elapsedto form the 
} present guano beds. | 


‘This shows how 


_ diameter. 
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THE ROYAL OBSERVATORY AT GREEN- 
WICH.* 


In the long course of experience gained since the 
firstday of theestablishment ofthe Royal Observatory 
at Greenwich, the astronomical apparatus at that 
institution has reached avery high state of perfection. 
The work that is daily executed at the Observatory 
has for its object the mapping, with the greatest ac- 
curacy possible, the places of the fixed stars, so as to 
obtain zero points in the heaven with which to com- 
pare the positions of the moveable planets. These 
points of reference are of the greatest use to navi- 
gators, who require reliable information as to the 
position of the brighter fixed stars on given dates, 
which positions can now be determined at the Obser- 
vatory many years beforehand with very considerable 
accuracy. The position of the moon’ also, is calcu- 
lated with the greatest care. From time to time the 
observations taken at Greenwich find their way Into 
the Nautical Almanac, in which the alterations are 
not made at one, but every few years, 
when the discrepancy between the two 
becomes too great, so that ultimately 
all the figures in the Nautical Almanae 
are founded on the Greenwich obser- 
vations. The deductions also are used 
to correct the solar tables, and the ob- 
servations of the moon at Greenwich 
are employed to compare with and test 
the accuracy of the tables of Hansen. 

The principal instruments at the Ob- 
servatory are the great transit circle, 
the altazimutk, the zenith tube, and 
the great equatorial telescope. 

The great transit circle was designed 
by the Astronomer Royal, Professor B. 
G. Airy, and the engineer’s work was 
planned by Mr. May, of the firm of 
Ransomes and May, afterwards Ran- 
somes and Sims. Mr. May first sug- 
gested the cast iron tube of the instru- 
ment, and the object glass was ground 
by Mr. Simms the optician. The instru- 
ment is supported on two massive stone 
piers pierced with a few holes for the 
reading microscopes, and built up from 
a deep firm foundation in the earth, in 
order to avoid vibration. ~The roof 
overhead has four shutters along its 
ridge, easily opened by the mechanical 
appliances in the room. The tube of 
the telescope is rather less than 12ft 
long, and has an object glass 8in. in 
The tube is supported on 
au axis consisting of two pivots and 
cones, each pivot being cast in one piece 
with its cone, but not under similar 
circumstances. lt was necessary, to 
ensure accuracy, that the pivots should 
be of very hard metal, and very truly 
turned. The mould for the pivot was 
made of iron, to chill and harden the 
metal, whilst that of the cone was made 
of sand. By this process pivots were 
obtained nearly as hard as steel, being 
afterwards shaped and polished with 
emery, with the same care asin grinding 
glass for alens. The length of the axis 
of the telescope between the ends of 
the two pivots is 6ft. The pivots are 
Gin. in diameter, and in order to test 
their accuracy from time to time, they 
are perforated and a plate with a very 
small hole through its centre is fixed 
on the eastern pivot. Inthe hollow of 
the western pivot, at the distance of 
its focal length from the plate, a lens 
is fixed, the collimator thus formed 
being viewed when desired by a tele- 
scope of 7ft. focal length. As yet no error has 
been. discovered in the form of the pivots by this 
rigid test. 

The flexure of the cast iron tube as attached to its 
axis has to be tested occasionally. This was done 
soon after it was first erected by placing an object 
glass in the centre of the tube and fixing a cross of 
wires at the object end, so that the image of them 
should be formed at the eye-piece. The telescope 
was then placed in a horizontal position, with its ob- 
ject end north and the place of the image at the eye 
end measured with the declination micrometer. The 
telescope was next turned over till it rested in a 
horizontal position pointing south, and the place of 
the image again measured. In two readings, taken 
in 1850 the difference was Or. -204,0:00414 inch, one- 
half of which, or 0:00207 of which was the effect of 


(* Extracted from the Engineer.) 
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flexure, a variation of no practical importance. The 
flexure is now regularly noted from time to time, by 
a process hereafter described. 

The meridian of Greenwich, as stated in school 
books, is an imaginary line, passing through Green- 
wich from the north to the south pole; and by noting 
the instant that fixed stars cross this line, Greenwich 
time is obtained. Unfortunately the line ¿s imaginary, 
hence the difficulty of ascertaining exactly when the 
stars cross it, so one by one the astronomer has to 
eliminate the sources of error. He, however, can 
easily find the zenith, also the ‘centre of the small 
orbit described vy the north star; so, should he first 
point his telescope to the zenith, and then depress it 
till he sces the north star, the telescope will have de- 
scribed a segment of circle in the true meridian of 
Greenwich. On looking through the telescope a 
number of fine vertical wires are seon crossing its 
field of view, the central one in the axis of the tele- 
scope representing the meridian; so, were the whole 
of the apparatus perfect, every time a star passes 


that particular wire it would also cross the meridian. 
Although the transit tube, with its iron axis and 
stone supports, only has the power of swinging over 
from the north to south, and cannot be turned toward 
the east or west, the mere mechanical arrangement 
isnot sufficiently accurate for astronomical purposes. 

For instance, should the tubes yield a little, the 
micrometer wires shift, or other faults in the telescope 
itself appear: a distant object in a line with the 
longitudinal axis of the telescope will not be repre- 
sented by the object glass exactly upon the central 
micrometer wire, but to the right or left of it; so, 
should the astronomer register the time it is seen to 
c1oss that wire, he will do it at a period when the 
star is not on the true meridian, This source of in- 
accuracy in time and calculations is known as ‘‘ the 
error of collimation.” Now, if one fine perpendicular 
wire were fixed ten miles to the south of the transit 
tube, and another ten miles to the north, both being 
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exactly in the meridian, the astronomer could first 
point his transit tube to the south wire, and make its 
image fall upon the central micrometer wire by ad- 
justing the latter, and then, on turning the tube over, 
if he found the north wire also coincide with the 
micrometer wire, he would know that he had the 
true optical axis of his telescope marked by the wire 
representing the meridian. 

Two fine wires, however, cannot be fixed in those 
positions a few miles on each side of the Observatory, 
or if so fixed could not be seen when wanted. If 
they were fixed in the walls of the room they could 
not be brought to a focus in the great transit tele- 
scope, so the alternative is to fix them on each side of 
the room, interposing lenses between the wires and 
the telescope to atone for want of distance. 

The principle being thus explained, we cannot do 
better than quote the technical description of this 
arrangement in the words of the Astronomer Royal : 
“Eor determining the error of collimation two hori- 
zontal telescopes of about five feet focal length, and 

: nearly four inches aperture, with their 
object glasses turned towards the cen- 
tre of the instrument, are mounted on 
Y's, which are carried by massive brick 
piers, one on the north and one on the 
south side of the transit circle. The 
height of the axes of these telescopes 
is as nearly as possible the same as that 
of the axis of the transit circle. Each 
telescope is furnished with wires in its 
principal focus, to be used as collimating 
marks; and each telescope may be used 
as a collimator for the other, or for the 
transit circle telescope. The system of 
wires is the same in both, consisting 
of two parallel wires iaclined to the 
vertical at an angle of about two and 
three-quarter degrees; two other pa- 
rallel wires at right angles to the former, 
and therefore inclined to the horizontal 
line at the same angle (the intersection 
of this pair with the former producing 
a square), and a fifth wire parallel to the 
two last mentioned, and at a distance 
from the nearest of about ten times 
the side of the square.. The middle 
portion of the fifth wire, which is in- 
cluded by the two nearly vertical wires, 
is in the same vertical with the middle 
of one of the nearly vertical sides of 
the square; and these middle points are 
the points adopted for observation. 
These wires are finer than the others.” 
The frame carrying the north collimator 
wires are adjusted in altitude, and the 
frame of the south collimator in azi- 
muth, by means of micrometer screws. 
To view one collimator by the transit 
circle telescope is easy, but to view 
one collimator by the other the transit 
circle has to be raised out of the way 
by mechanical appliances, and this is 
done every Monday. 

An observation for the collimator of 
the transit telescope is made every 
night, the axes of the telescopes used 
as collimators having previously been 
brought into the same Jine with each 
other, or at all events strictly parallel. 
The centralvertical wire of the telescope 
is then brought several times in succes- 
sion upon the proper point of the nearly 
vertical wire of the north collimator, 
and the same operation is performed 
with the south collimator, the micro- 
meter being read for each coincidence. 
The meanreadings of both give the 
reading for the position of the line of 
collimation. 


(To be continued.) 


TOOL HOLDER FOR THE SLIDE REST. 

Tue illustration hereunto appended is, we believe, 
of Professor Willis’s tool holder for the slide rest. 
In many cases no provision is made for placing the 
tool in various angular positions, and thus, if it is 
necessary to present the point of the tool to the 
work in an oblique direction, the tool itself must be 
bent, with all the consequent risks. By using Mr. 
Willis’s contrivance, the tool may be fixed at any 
required angular position upon the table of the slide 
rest, and is besides capable of being entirely removed 
from the table, so as to leave it free for the others— 
as for drilling, cutting wheels, &c. 

Fig. 1 is an elevation of the tool holder ; 
the same shown in plan. 

The tool is fixed by the-action of a single nut A, 
tapped to the screw pillar B; €.,-This screw has a 


Fig, 2 is 
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shoulder bearing on the surface of the table, and be- 
neath this shoulder a short portion of screw C is 
tapped into a hole in the table; thus, the screw 
pillar can readily be removed by the key applied to 
the flat faces filed on the shoulder. It will further 
be observed that the pressure of the nut A is exerted 
on the triangular clamping piece D, E, F, Fig. 2, 
through the washer G, which, it will be seen, works 
freely in a corresponding cavity in the clamp, as 
shown in Fig. 1. Two steel studs, D, E, are driven 
into the lower side of the triangle, and rest on the 
upper surface of the stem of the tool. A screw, at 
F, is tapped stiffly into the triangle, and its lower 
end being rounded like the studs D and E, it follows 
that whenthenut Ais brought into action, its pressure 
upon the triangle is resolved upon the three bearing 
points below. To alter the angle of presentation, 
the nut is loosened, and tool and triangle are free, 
when the desired alteration is made, and a turn of 
the nut tightens all up again. But as it is neces- 
sary the tool should remain under the studs D and E, 
and so always at the same distance from the centre 
of the screw, the intermediate piece H, upon which 
the stud F presses, is contrived also to answer the pur- 
pose of guiding the stem of the tool readily to the čis- 
tance. The dotted line k, lis the boundary ofthe lower 


F 
piece; at the opposite extremity a thick lump is 
tormed in which a ‘‘ pointer” notch is filed to show 
the centre of the screw pillar. This notch or groove, 
as explained, takes the end of the screw F. The 
form and thickness of the lump and the position of 
the groove are shown by the dotted lines. The 
triangle D, E, F, and the washer G, are drawn in 
section in fig. 1 to explain the adjustment of the 
latter. The upper surface of the washer is always 
horizontal, therefore the hole need be no larger than 


just sufficient to pass up and down the screw pillar. 


But it will be evident that as the tools to be accommo- 
dated vary in thickness, the case is different with 
the triangle; and, therefore, as indicated in the 
section, the hole through which the scréw pillar 
passes should be large and slightly conical. The 


screw pillar should be fixed on the table of the slide , 


rest at such adistance from the two edges that the 
three bearing points of the triangle may not hang 


over the edges in any position, but the tool clamped 


within the limits of the table—the dotted circle ex- 
plains this. A circular hole in the centre of the 
piece H fits the shoulder of the screw pillar, the end 
of screw F is received in the groove of the inter- 
mediate piece—which latter is thereby kept in posi- 
tion below the triangle—and thus the triple combi- 
nation may be swung round the central pillar without 
any derangement of position. The introduction of 
the screw F is to allow for the admission of tools of 
varying thickness ; but as the spherical washer allows 
of pressure from the nut being transmitted equally to 
the bearing points, it follows that wedges of neces- 
sary dimensions may be readily applied to D, E, or 
F', in order to raise or depress ‘the point of the tool. 


The tool may be placed either to the left or right of 


the screw pillar, and a spiral spring may be intro- 
puced below the triangle, to prevent it.dropping 
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on the removal of the tool. Lastly, the triangle 
should be of such a size that the distance between 
its bearing studs D and E shall be the same as that 
given to the binding screws of an ordinary tool 
holder. s 


NEW VENT TAP. 


Sir,—The enclosed ‘‘ Tap” is simple and effectual 
as a preventitive against sour beer. The idea may 
be useful to some of the readers of your ENGLISH 


ALMOT IN WiHcH 
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Mercuanic. The action of the thread in nut A re- 

moves or replaces pistons B and D over the air 

inlet, or draught outlet; F is an indian rubber tube, 

connecting a passage from cylinder L with the barrell. 
f J. W. W. 


SOLDERING. 


THE appearance of this heading this week in our 
journal will indicate to ‘ W. W.” and “J. S.,” 
two gentlemen who communicated with us some 
month or two since, how long it takes to satisfy in 
rotation the Gesires of our readers. That shown, we 
now proceed to remark on the modes of applying 
heat in soldering, which varies according to the 
size of the work, the manner in which itis to be 
soldered, and the fusibility of the solders. In 
hard-soldered works the fires used resemble those 
employed in forging iron and steel; in fact, the 
blacksmith’s forge is used for brazings. Copper- 
smiths and others use a similar hearth, but it stands 
further away from the wall to allow of the centres 
of large objects being soldered; the bellows are 
generally worked by a chain from the rocking staff. 


The brazier’s hearth is a flat plate, 4 x 3 feet, 
standing on four legs in the middle of the shop; 
but there are various contrivances for use out-of- 
doors, when workmen go out to jobs. The surface 
of the plate supports the work over the central 
aperture for the fuel, which is 5 or 6 inches deep, and 
about 2 feet long and 1 foot broad. The revolving 
fan is commonly used for the blast, and the tuyere 
irons are loosely fitted, to render removal easy. The 
hearth-hood is generally suspended from the ceiling, 
having a counterpoise weight in the most handy posi- 
tion, to admit of the hood being run up out of the 
way, or elevated to allow of the admission over the 
fire-aperture of large work, such as where a large 
T-shaped pipe has to be brazed. Very often, in 
using the commen furnace, a muffle is inserted in 


but the amateur is generally content to use a 


the fuel so as to concentrate the heat on the object, 
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chafing-dish containing charcoal, the bellows being 
‘* actuated ” by the attendant sprite. Care is taken 
to use charcoal or cinders in brazing, so that there © 
is no danger of the presence of sulphur; in fact. 
the charcoal is often heated through, to drive off 
any sulphur. Another enemy to a good joint is 
lead, and a fire used for tinning should never, if 
possible, be used for brazing. : 

But the majority of cases in which soldering and 
brazing are applied in the manufacture are those — 
which require the application of heat, together with 
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the power of observation, guidance, and definition 
of the pencil; and these conditions are only ob- 
tained by the blowpipe, where the’gas is driven forci- 
bly on the object by the use of the lungs as bellows, 
the object itself being often retained on charcoal, so 
as to retain as much of the heat as possible given 
from the flame of the gas. The ordinary blowpipe 
is a slightly conical brass tube, about a foot in length, 
from + tot inch diameter at the mouthpiece, and 
from 1-16th to 1-50th at the jet; the end is bent to 
keep the flame under observation. Fig. 1 shows 
the tool fitted with a ball for collecting the con- 
densed vapour from the breath. This ballis best seen 
by the enlarged section at Fig. 2, where it is also 
shown that, the tube being discontinuous, no vapour 
can proceed in the direction of the arrow. The most 
intense heat of the blowpipe is that of the pointed 
flame; for, with a wax candle and a blowpipe 
having a small aperture placed slightly within the 
flame, small fragments of the metals are melted, 


when they are placed upon charcoal and exposed to 
the blue, which is the hottest part of the flame—that 
is, fragments of those metals which do not require 
the oxyhydrogen blowpipe. When avery mild degree 
of heat is required, the object is removed further and 
further from the centre of the flame, sometimes, as 
in reducing the fluxes preparatory to soldering, to 
the stream of hot air beyond the tongue of the flame. 
Many artizans employ a large oil-lamp flame in sol- 
dering, the wick from a quarter to an inch in dia- 
meter, plentifully supplied with oil. In such case, 
the blowpipe is selected with a middling-sized 
orifice, blown vigorously, and held a little from the 
flame, so as to spread it in a broad stream over a 
large surface of the work, which is supported on 
charcoal, When a minute portion. alone is to be 
heated, the pointed flame is used with a milder 
blast and a decreased distance. Fig. 3 is a Bir- 
mingham arrangement, used in cheap jewellery 
manufactories. A stream of air from a pair of bel- 
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lows directs the gas flame down a-shoot upon a flat. 


disc of sheet iron fixed on a wooden ‘handle, which 
dise is covered with a matting ot fragments of wire 
beaten into a sheet, some of the bits turned down to 
bold on the disc. The work to be soldered is, as 
geen, placed on the wire, which becomes partially 
red kot, and retains the heat, though not so well as 


the charcoal, yet without the inconvenience of burn- - 


. ing away and preserving a level surface, which is 
a great desideratum, very often, however, small cin- 
ders are placed on the disc, either upon, or instead 
of the wire. Occasionally, asin Fig. 4, the gas- 


pipe is crowned ‘with a head, with two blowpipes - 


directed tbrough. The makers of philosophical in- 
struments very often use a table .blowpipe, with a 
shallow lamp, as in Fig. 5. The wick must be 
plentifully supplied with tallow, and a furrow is 
made through it with a wire, to afford a free passage 
for the blast from the fixed nozzle. This lamp, by 
the way, has a loop placed lengthways upon the 
short diameter, for holding the cotton, which is 
sometimes an inch long, and half an inch wide. 


This lamp emits less smell, and is more cleanly than | 


those supplied with oil, the fat being caught in the 


outer vessel. Many blowpipes have been invented 
for the employment of oxygen and hydrogen, one or 
two of which we will describe. 
of the workshop blowpipes is that of tube open at 
the one end, and supported on trunnions in a wooden 
pedestal, so that it may be pointed at any angle, 
Commen gas is supplied through the one trunnion, 
and escapes through aa annular opening; whilst 
oxygen gas, or, more often, common air, is admitted 
throuzh the other trunnion, and is discharged 
through a central conical tube, in the centre of the 
hydrogen—the size and intensity of the flame being 
regulated by the relative quantities of gas and air, 
and by the amount of protrusion of the inner core 
by which the annular space for the hydrogen is con- 
tracted in any required degree. Mr. Gill’s portable 
blowpipe furnace may here be noticed as deserving 
of a corner. It consists of a lump of pumice-stone 
three or four inches in diameter, scooped out like a 
crucible: into this cavity small pieces of charcoal 
are placed—sometimes a perforated cover is added. 
The interior may be intensely ignited, whilst the 
outside, through the slow conducting power of the 
pumiee stone, is not repulsive to handling. 
(To be continued.) 


THE ENGLISH MECHANIC.—HIS RISE 
AND PROGRESS.” 


(Oontinued from page 124.) 


I have spoken at some length upon the early 


history of the Institution of Civil Engineers, because, 
in the blaze of its present prosperity, the struggles 
and the difficulties of its early life are apt to be 
overlooked, and we who have scarcely yet sur- 


mounted parallel trials, are sometimes regarded as ' 


unlikely long to survive them. We have not yet, 
t is true, been transformed from the chrysalis of 


he tavern to the butterfly of the hall, but we have. 
At any rate, we may- 


aith in the coming change. 
raw a moral from the past of the institution to 


* A paper read by Mr. Joseph Newton before the London 
Association of Foremen Engineers, November 4th, 1839, 


The general form. 


' spect, if no efforts be made to attain it. 


THE ENGLISH MECHANIC, 
which reference has been made, and from its present 
flourishing condition take heart in our labours for 
the prosperity of our own. ) | 
Many other societies of equal eminence may trace 
their origin to the meeting of a few earnest men on 
the neutral ground of the tavern parlour, and it is 
scarcely fair towards this one to point the finger of 
scorn atit, because, as yet, its members assemble 


‘beneath the friendly roof of an inn. 
I come now to a pointin my rather crudely and 


imperfectly drawn sketch which I deem to be fraught 
with considerations of some moment, I allude to 
the future of the London Association of Foremen 
Engineers, and I must be allowed to say that if it is 
hoped that its onward progress may be rapid, our 
members generally must exert themselves much more 
than they have hitherto done. Few can estimate 
more exactly than the writer of this paper the 
anxious and responsible duties of a foreman engineer. 
I know that very frequently the cares of a harassing 
day are followed by the horrors of a sleepless night, 
during which the troubles of the morrow disturb 
the foreman’s brain. I know that he has to rise 
early and leave his factory late, and that hia inter- 
mediate occupations are often multifarious and 
difficult. All this I know, and much more of the 
foreman’s ordinary life. Still it is my conviction 
that all may do something more towards forwarding 
the interests of their own association, and, in doing 
so, promote their own. Tt is astonishing what may 
be done by application, perseverance, and determina- 
tion, and it would be possible to cite innumerable 
instances in our own profession in which the posses- 
sion of those qualities have raised their owners to 
dignity, to honour, and to wealth The biographies 
of scientitic men teem with illustrations of the won- 
drous effects of the talismanic words just mentioned, 
and show those who have sought to rise 

Out of the prisons of their mean estate ; 

And with such jewels as the exploring mind 

Brings from the cage of knowledge to buy their ransom, 
` From those twin gaolers of the daring heart, 

Low b.rth aad Iron Fortune, 
have succeeded in effecting their release, and in rising 
to liberty and greatness. It is not given to every 
man to be great, but there are few who may not 


be useful to their fellow-men if they but seek the 


‘means. 


1 must remember that T am not in a pulpit, how- 
ever much these remarks may resemble part of a` 
sermon, and I will return at once to plain speaking ` 
] our vocabulary, and I trust have learned that a mar 


It is my candid opinion, then, that each of the mem- 
bers of this Association should determine to read a 
paper, and doit Hach has had his workshop school- 


ing, and there is no reason why (in workshop lan- | 


guage if he will) he should not impart some of the 
knowledye he has gained to his neighbours. 


mind some favourite theory, or who is not able to 
deliver himself of an inventive thought. We have 
had industrial exhibitions in which the products— 
valuable, curious, or grotesque - of the leisure hours 
of working men have figured ad libitum. My desire 
is that here we should have constant exemplifica- 
tions of the cogitations of our members in their 
leisure hours, details of experiences in their busy 
ones, or speculations on future mechanical improve- 
ments. There is around mea mine of intel ectual 
and mental wealth—it unly needs working ; the ore 
will then soon appear, and the conversion of it to 
useful purposes will speedily follow. The press will 
not only stamp that ore with approbation, bu: give it 
speedy currency, and pass it along the channels of 
general circulation. It has been often said that we 
have very few papers read, and that we therefore 
scarcely deserve the appellation of a scientific 
society. Let us endeavour to remove the stigma. 


It is in the power of each of us to assist in the. 


task, and the will alone is wanting. Let the coming 


year display greater activity on our part than that. 
which is passing away, and beyond doubt the infu- 


ence and dignity of the institution will be much en- 


| hanced by the process. 


From close and constant observations of the feel- 


ings, with some knowledge of the, habits, and with - 
great confidence in the practical knowledge of the ; 
members of this association, I feel assured that short | 
suggestive papers, provocative of discussion, are | 
the most desirable, and these, fortunately, are within. 
You have little time to spare, no 
doubt, but such as you have could uot certainly be | 
more profitably employed. 


the reach of all. 


hobbies, and-let us examine their claims to that 
distinction. I say this in all earnestness, because 


the future well-being of the society depends largely : 


It is impossible to command re- 


upon self help. Ifthe A 
120 A880- 


There | 
is not one who now listens who has not gained some ~ 
special information—who has not his mechanical. 
pet, who cannot bring forth from the recesses of his- 


Bring out, then, your | 


| ciation. 


t 
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ciation is to stand independent ‘and ‘erect among its 
fellows, it must be by the exertion of its own innate 
strength, and not by the mere resting and béing 
thankful for what has been done. Dante said, a 
long time since, that | 

He who beneath the coverlet reposes 

On bed of down. can ne’er arrive at fame ; 

Without which, whosoever his life consumes, 

‘Leaves of himself the vestige on the earth, 

As smoke in air, or bubble in the wave, 

What Dante said of old is eminently true at the 
present time, when competition, not in trade only, 
but in knowledge and intellectual achievements, is 
the watchword; and when those whe eat the bread 
‘of indolence, except the privileged classes, will 
speedily find that bread very ‘bitter and unpalatable, 
if, indeed, they obtain bread at all. 

- It has already been observed that we desire the 
friendship of employers, and I can imagine a period. 
‘yet to come, when those gentlemen will attend in 
‘this our lecture room and studio, not for the pur- 
pose of teaching us how to govern the institution, 
‘but for that of imparting to us information which 
their superior position, and more fortunate circum- 
‘stances, have enabled them to obtain. I can imagine 
a time yet to come, when in this arena of friendly 
discussion, wherein it is desired that all opinions on 
legitimate subjects may be freely and unreservedly 
expressed, the employers of engineering labour will 
take part in our deliberations; and thus, while com- 
municating knowledge, themselves derive, both 
directly and indirectly, advantage. When that 
happy period shall have arrived, it is my opinion 
that this Association will have attained to some- 
thing like the amount of usefulness of which it is 
capable. We shall then have employers inducing 
not only their foremen, but their managera—the 
latter a class whom it would be well if we saw 
more of at our meetings—to assemble at our council: 
table, and thus to add to the prosperity of the asso- 
We wish class feeling—that enemy to com- 
fort—that foe to all that enno®les human nature— 
and of which, from having been twenty-five years 
in a Government establishment, I have a painful 
knowledze—should disappear for ever, and that the 
mere accident of varying rask should not interfere 
with individual respect. It is time that the petty 
but stinging annoyances to which men are some- 
times subjected, because they work with their own 
hands, or because they once did so, were forgotten. 
For ourselves, we wish to discard class feeling trom 


is to be respected, not for his rank or his position, 
but for his attainments and his character—not be- 
cause he has been more fortunate, but because he is 
morally and intellectually better than his neigh- 
bours. In such spirit have the laws of this institu-- 
tion been founded, and in such spirit are, and ever 
will be, those rules, I trust, acted upon. From the 
fact that the association was founded by foremen, 
for foremen’s material and moral good, it is impos- 
sible for those who have not attained a foreman’s. 
place to become participators in all its privileges ; 
but our doors are open to engineering workmen, and 
our papers may be listened to and discussed by them. 
Their presence, indeed, is desired ; they are admitted 
on the simple introduction of members, and gladly 
would we see more of them present on such oota- 
sions as this. When more accommodation shall be 
at their disposal, when the Foremen’s Hall which 
has been spoken of shall be obtained, no doubt the 
committee will extend the number of their invita- 
tions, and that Uall will be filled by representatives 
of every branch and every grade of the engineering 
profession. -At present there is necessarily a limit 
to those invitations, simply because thero is a limit 
to the accommodation to be offered to these who 
might accept them. 
(Lobe continued.) 


THE PNEUMATIC DESPATCH TUBE. 
~The system of conveyance by atmospheric propul- 
sion through a tube, which was lately exhibited in 


| the grounds of the Crystal Palace, and had pre- 


vionsly been tried on the short experimental line at 
Battersea, as well as in the neighbourhood of the 
Euston-square station, in Seymour-street and Ever- 
sholt-street, Camden-town, has now obtained an 
important practical extension by the opening of the 
lise from Euston-square to Ho!born—a distance-of 
one mile and three quarters, whence it will be con- 
tinued another mile eastward to the General Post 
Office, St. Martin's-le-Grand. The premises, No. 
245, Holborn, which are the present terminus of 


| the line, are well worthy of a visit of inspection. 


Entering from the level of tha street, the visitor 
passes along a corridor through a doorway, and 
emerges upon a gallery of considerable size, from 
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lines of rails, much as he might do. from a railway 


platform down to the line, but from a grrater 


elevation. Underneath the corridor by which he 
has:just entered he sees some mechanical appliances, 
suggestive partly of an engine-room and partly of a 


platform on which both heand these mechanical appli- 


ances rest, are a couple of openings, looking like: 


black, polished modern chimney-pieces with the 
grates withdrawn. These are the mouths of the 
pneumatic tubes, of which one communicates with 
the North-Western Railway ; the other, idle at pre- 
sent, will soon be drawing in and delivering mail- 
bags from and tothe postal head-quarters in Lonaon. 


The mouth of each tube is shut, when the tube is 


exhausted of air, by iron folding-doors,. which meet, 
not evenly, but at an angle projecting outwards so 
as to resist the atmospheric pressure from without. 
These doors are made to fly open on. the approach 
of the train, the bolt which closes them being with- 
drawn by the action of a spring lever, which under- 


lies the rails, and gives way beneath the weight of 


the train. The carriages are shaped like a capital 
D turned over on its straight side, and mounted upon 
wheels. Each end of the carriage has a raised 
head, or flange, shaped so as to correspond with the 
interior of the tube, the dimensions of which are 
4 feet in height by 4 feet 6 inches in width. Their 
ordinary freight is expected to be in the first instance 
letter-bags, then probably railway parcels, certain 
dlesoriptions of market produce, and ultimately it 
may be general merchandise. i 

On the opening day the Duke of Buckingham, 
chairman of the Pneumatic Despatch Company, had 
invited a number of scientific gentlemen to inspect 
the apparatus. After the train had made some suc- 
cessful passages to and fro, several of the party ex- 
pressed a strong desire to pass through the tube 
themselves. They were warned that the line was 
** not constructed with a view to passenger traffic,” 
and that they might find the way ‘‘a little rough.” 
The spirit of adventure, however, prompted them to 
take this strange journey, and each of the wagons 
had soon as many occupants as it could comfortably 
accommodate in the recumbent posture enforced by 
circumstances. Tarpaulin coverings were obtained 
for one or two of the carriages, but the greater num- 
ber of the excursionists had to fit themselves in as 
best they could among the bags of shingle, which 
made up the temporary loading, taking care to 
keep their heads well below the edge of the car- 
rlages. 

‘ The sensation at starting, and still more so upon 
artiving (say some of the passengers) was not agree- 
able. For about a quarter of a. minute in each case 
there was a pressure upon the ears suggestive of 
diving-bell experience; a suction like that with 
which one is drawn under a wave, and a cold 
draught of wind upon the eyes, having almost the 
effect of falling water; but, once fairly within the 
tube, these sensations were got rid of, or left behind, 
‘and the motion had little more positive comfort 
about it than would be attendant. on riding on a 
‘lorry’ over the worst- ballasted line in England.” 
The. air within the tube was by no means foul or 
disagreeable; here and there a strong flavour of rust 
was encountered, but this was explained by the fact 
that, as the tube had to be laid in lengths, through 
various soils, and encountered in the process a large 
share of unfavourable weather, the corrosion on the 
surface of the iron could not be expected wholly to 
disappear until cleared away by the friction of con- 
atantly passing and repassing trains. On the arrival 
of the excursionists at the upper or Euston-square 
extremity of the line, they quitted their placesfor a 
few moments to inspect the smaller tube, which 
communicates with the Eversholt-street, district post- 
office, and then returned by the way they had come 
to Holborn. 

No. doubt remained on the mind of any person who 
witnessed the opening trip as to. the facilities which 
the system, if a sufficient number of stations can be 
incorporated. with it, is calculated to afford, not only 
to the. postal service, but to the requirements of the 
general public. The scheme of the company, who, 
it. seems, possess under their Act. powers te lay down 
pneumatic tubes at any points within the jurisdic- 
tion ofthe Metropolitan Board of Works, is to con- 
struct similar lines to that now opened between the 
ten district post offices and the General Post Office, 
and between the different railway termini and goods 
depot in London, connecting with these lines the 
six principal London markets and other important 
points, For these purposes it is calculated that some 
thirty-five miles of tubing and a capital of £1,250,000 
will be required, the cost per mile, roughly estimated, 


which he looks down on a brick floor, supporting 


ne! engenders e ans omer 
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being from £30,000 to £35,000, The expendi ure 


of the company hitherto hasbeen probably £150,000, 


which would be largely in excess of this supposed 


average; but the sum mentioned includes the cost 


of. preliminary experiments, and also for s»eking for 
two Acts of Parliament., The company expect that 


pointsman’s gallery outside a railway station; and: | great profits will eventually accrue to them from the 


below the level, again, on which the white-jacketed 
engineerin charge is standing, and supportivg the 


carriage of goods. 


REVIEW. 
(Continued from page 129.) 


A Treatise on Gas Works, and the Practice of Manufac- 
By SAMUEL 


turing and Distributing Coal Gas. 
Huaues, C.E.; Revised by W. Ricuarps, C.E. 


London : Virtue, 1, Amen Corner, Paternoster-row. 
The recent unfortunate explosion and consequent 


wreck at Nine Elms created a great fear in the me- 


tropolis, which was not allayed by certain daily 
journals stating that the city was at the mercy any 
They are only at the 


day of the great gas-works. 
mercy of the companies, so far as regards the quality 


and price of the article; and very likely tle action of 
the Corporation in the next Session of Parliament. 
may ‘‘ break the charm and loose the spell.” The. 


fullowing extracts from the chapter on explosions 
and accidents cannot prove other than interesting :— 

‘Explosion is an instantaneous ignition of a mass, 
and that mass may be solid or gaseous; thus, a 
mixture of charcoal, sulphur, and nitre in certain 
proportions, and prepared in a particular manner, 
forms gunpowder, which ignites instantaneously, and 
the increased volume, occasioned by the solid as- 
auming the gaseous state, is the cause of the force or 
power attending the combustion. There ure numerous 
other solid compounds even more explosive than gun- 
powder, but the simple mention of this will be suffi- 
cient as example. 

“t Certain gases, like the solids, when intermixed in 


due proportion, are likewise capable of instantaneous 


combustion; forinstance, hydrogen when intermixed 
with oxygen, as before stated, in the proportion, by 
volume, of two of the former and one of the latter, 
ignites, producing explosion; and coal gas when 
combined with air in certain proportions is also ex- 
plosive, this being due to the hydrogen and carbon 
composing it entering into combination with the 
oxygen of the atmosphere, producing water and car- 
bozic acid gas; andthe nearer they approach to the 
proper proportions for the perfect formation of these 
compounds, the greater is the force of explosion. A 
mixture of seven parts of air and one of gas.is con- 
sidered to be the most explosive compound, but this 
must depend on the quality of the gas. Mixtures 
of less than three of air to one of gas, or more than 
eleven of air and one of gas, do not exploue. 

“At one period or other, in some of the largest cities 
of the United Kingdom, as well as those of the Con- 
tinent, gas- works have been the scenes of explosions. 


This hss often arisen from a new gasholder, when 
| nearly terminated and ready for use, having, froma 


very simple oversight, been communicated with the 
manufacturing apparatus; and it has afterwards 
happened that through a leaky valve allowing the 
gas to pass, er perhaps by some careless person 
thoughtlessly opening the valve, the gas has entered, 
intermixed with the air in the holder, and the acci- 
dental production of a light has caused the disaster, 
Therefore, when new holders are constructed they 
shou'd either not be communicated with the manu- 
facturing apparatus until quite terminated, or the 
pipes should be ‘‘logged,” or sealed with water, so 
that no gas can possibly enter until quite ready for 
use. 

“But explosions of this nature have occured when 
the holder was being first filled with gas; one-of the 
most remarkable took place a few years ago, by which 
the engineer was killed. This arose from a. defect 
in the construction, and want ef ordinary caution on 
the part of the unfortunate sufferer. The facts are 
simple, for thie holder on being charged with gas at 


the commencement of the operations contained a 


considerable quantity of air, thet wo forming an ex- 
plosive compound, and by a singular fatality it 
happened that the holder was so far bound, or set, 
as not to give any pressure. Tbe engineer being 
desirous of judging the quality of gas, very impru- 


dently tried it at an open orifice of about } inch dia- 


meter; the consequence was, the flaming entering, 
the explosive compound in the holder ignited, and 
produced the disaster. Had the gas been tried by 


an argand or fishtail burner the accident would not _ 


occurred, the holes in these being too. small to permit 
the flame to enter. 
“Explosions have taken place in station meters 
when newly erected, just previously to their use, 
this arising from causes already mentioned —by leaky 
valve, or by unnecessary meddling on the part of the 
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workpeople. On one occasion which came under 
the writer’s notice, a calamity of this kind occurred 
from the mixture taking fire through the men making 
the joint with overheated lead. And this suggests 
the varied opinions as to the possibility of a. spark 
igniting gas. The general opiniou is that gas cannot 
_be ignited by that means; and, indeed, itis difficult 
to be done, but by chance a spark may be produced 
of sufficient heat to inflame gas. 

“Accidents have frequently occurred when lying 
mains; often occasioned by bladder-valve, which 
has permitted a small portion of gas to pass into the 
main beyond it, where the explosive compound was 
formed, and by the merest hazard a neighbouring 
light has produced the calamity; therefore, in lying 
mains, when practicable it is always better to have a 
sheet iron temporary valve, which is done by having 
the spigots of two pipes together where the stoppage 
is desired, and a thin sheet. of iron between them, 
which may be clayed or cemented round to prevent 
the leakage of gas. The plate can be removed when 
requisite, and a temporary or permanent joint made 
with a ranning socket. 

` “t Anerroneous impression existsthat ifa gasholder 
were to be rent by accident, and the gas ignited, 
whenever the holder touched the ground, and there 
being no pressure, that the contents would explode. 
This in incorrect, for, no matter the size of the open- 
ing, when the pressure ceased the gas would be ex- 
tinguished ; but from this moment danger would 
commence, for a portion of the gas remaining in the 
crown would gradually issue, and air take its place, 
so by degrees an explosive compound would be 
formed. 

‘‘An explosive compound of gas when under pressure 
only ignites at the exterior of the pipe; but if the 
pressure be taken off, the flame enters, and it ex- 
piodes. 

‘An explosive mixture always possesses a very 
powerful odour of gas; this is sufficient to indicate 
to any one that a light should not be approached ; 
and under these circumstances, when in dwellings, 
ordinary precautions only are requisite: above all to 
have no lights near, and to open the doors and win- 
dows, the upper part of the latter especially, as gas 
by its lightness ascends, and will readily escape 
thence. The main tap should be turned off, and a 
careful inspection made, when perhaps a burner will 
be found turned on, or an hydraulic joint without 
water, or some other defect which can easily be re- 
medied. No one should ever apply a light where 
there is an odour of gasin the upper part of an apart- 
ment; many little mishaps have occurred through 
neglecting this precaution. Should there be any 
escape which can only be detected by flame, the gus 
ought to be turned off for two or three hours, and the 
other precautions being adopted, the light may be 
applied the moment the main tap is turned on; but 
it is always better and safer to detect escapes iu 
dwellings without the employment of a flame, it re- 
quiring only a little more patience. 

‘ Meters are sometimes mysteriously destroyed by 
explosion, even when fixed in their places. The 
syphon plug when not sealed by water, and the tap 
of a burner being left open, are sufficient to permit 
air to enter and form the explosive compound, and a 
light being applied to an orifice without a burner, 
the flame enters, but does no injury beyond rendering 
the meter useless. 

** Of the few explesions that have occurred in gas- 
works, the majority have arisen from having the 
pipes in vaults and tunnels, or perhaps from open 
spaces existing under some of the apparatus, gener- 
ally with the view of seeing to the perfect condition 
of the pipes, &c. From this originated the first two 
accidents of the kind, which befell Mr. Clegg, 
į forming a very: powerful argument against the use of 

subways, proposed some time ago, for containing gas 
mains; and it these were unfortunately to be carried 
into operation, all the extravagant fears of danger — 
which existed at the introduction of gas would cer- 
tainly be realised. | 

“ On the occasion of a fire occuring near gas-works, 
the public journals generally fall into error by as- 
suming the contents of the gasholders to be explosive, 
and conjecture the amount of damage that would 
arise from this event occurring, the excitement. being 
much increased by this mis-statement. Gasholders 
when in use, that is, containi g ordinary gas, cannot 
by any means explode, even although the plates 
forming them were to be made red-hot by the flames: 
all that could occur is that the gas, expanded by ‘the 
heat, would issue in detached flames, but no explo- 
sion could take place. Anether common error, when 
an edifice, as.a theatre, taker fire, is ta turn off the 
gas to prevent explosion, and this is done sometimes 
at the risk of putting the audience in darkness to find 
their way out in the best manner they can. ` Nothing 
‘ig more absurd; for supposing, at the worst, the fire 
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to melt the pipes in the building, and the gas to | it may ke fi i 

issue, the same flame which add the pipe would ee ee eo 
ignite the gas, so that explosion is not possible 
under these conditions. A good system is to havea 
valve or valves on the exterior of all public buildings 
of resort, which, in the event of a fire unfortunately 
occurring, can be slut off after all the people have 
left the building, so preventing the destructive effects 
of the flame should the gas ignite, and the loss of 
gas.” 

But here we must call a halt. There is something 
in this wonderfully cheap volume for everybody, and 
everything for the person interested in gas making 
and selling. At no more oppurtune moment than 
the present could this edition have made its appear- 
ance ; it reflects equal credit on its author, editor, 
publisher, and printer; and we trust its sale will be 
so extensive as that in a short time no man of any 
intelligence can be found ignorant on the subject of 
gas, 


consisting of 300 parts pounded glass, 
toxide of coppsr, 
then allowing the mass to cool gradually. 


bichromate of potash, 


diffused through the glass. 


———__ 


: and keepin& 
at a high temperature for twelve hours, a mixture 
40 parts pro- 
and & parts oxide of iron, and 


Durirg his exptrinents, M, Pelouze observed 
that, not only sesquioxide of chromium, but also 
communicates a green colour 
to vitreous compounds: the bichromate being de- 
composed by heat into oxide of chromium and 
neutral chromate of potash: which latter is decom- 
posed by the silex, oxygen silicate of potash and 
oxide of chromium being the result. If the oxide of 
chromium thus produced is small in quantity, the 
glass is perfectly transparent. and of a light green 
tint ; if, to a certain extent, large in quantity, very 
brilliant spangles of sesquioxide of chromium are 
Using always 250 parts 
fine sand, 100 parts carbonate of soda, and 50 parts 
carbonate of liue, he made experiments with various 
amounts of the bichromate of potash, but found that 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 


Lerrers applying for informition to be farnished by post | 


cannot be attended to, p 

Correspondents are requested to keep copies of “their 
drawings and manuscripts, as the EDITOR cannot under- 
take to return such as may be rejected, 


T. A, CoTCHETT, — Thanks for your kindness. 

JaMsaleD —You had better not try the experiment. 

David Knigur.—Will appear, if possible, next week; but 
we are terribly crowded just now. 

J. B. P.—Write to Spon, Bucklersbury. 

R. D,—Watch for answers to W. Sale. 

BiRMINGHAM.—Mr, Tonkes may comply with your wishes. 
Send your address to us in an envelope, and Mr. Tonkes 
will receive it. 

R. Hotsroox,—Of Edgeley, Engineer, Lamb’s Conduit- 
street, Bloomsbury. 

J. S.—Evidently a printer’s blunder. We regret that it 
occurred. 

G. Warson.—In a future number. 

E. VINEg.— Will receive atrention. 

H. W. M,—Write to Virtue, Amen Corner, Paternoster- 
row. 

Rogert THoompson (Oldham),—The lathe was patented in 
1863, by E. H, Wisel, of Warren, Ohio, United States. 

You can obtain any information you require through 
Munn and Co., Patent Agents, New York. U.S. 

Coating Brass AND COPPER wira Tin.—The address of 
our correspondent who wrote ou this subject in May last 
is required by A. W. 

A Youre PrasteRge.—Lxp!ain yourself more clearly. 

W. H. H.—We have complied with your request this 
time, but we cannot spare space for tradesmen’s ad- 
dresses, 

C. Srmpxins.-Apply to Mr. Rimmel, Perfumer, West 
Strand, London, 

Mr. LonspaLt.—We are sorry to say that we cannot 

obtain the address. : 

E. J g TCRA UBApTE to engrave this week—perhaps 
next, . ; 

WitLram Cooprr.—Received, but far too lengthy for inser- 
‘tion. . 
F.. Mason.—See reply in number for December 6. If still 

dissatiatied, write again. 

A WORKING APPRENTICE.—You had better serve your full 
time, and receive your iudenturez endorsed favourable to 
your character and craftsmanlike perseverance. 

Wooden Hzap.—We advise you to search through the 
back numbeis. Many letters and engravings have ap- 
peared, 

W, Satz,—The experiment has yet to be made in a small 


way. 

W. &. S.—We are going to look at a new boiler, which we 
are informed is somewhat on the same plau. We will 
then give opinion. 

F. H. CoLtins.—Published by Munn and Co., Patent 

' Agents, New York, U..8.; London agents, Sampson, Low, 
and Co., Ludgate-hill. A quarter's payment in advance. 
Receive the paper four weeks after pa; ment, 

W. C. C.—You,can purchase a flexible one of Bailey and 
Co, 418, Oxford-street. The price will depend upon 
workmanship aud t:ouble in fitting. 


* .* We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer, * A Subscriber ” is no signature —we have them 
by the thousand ; the same with ** Well-Wisher,” &c, 


AVENTURINE. 

Venice has long been celebrated for its beautiful 
imitation of aventurine; but the material it fur- 
nishes to the lapidary has been far exceeded in 
every respect by a compound recently discovered by 
Pelouze. The real aventurineis a variety of quartz, 
containing throughont its mass minute spangles of 
mica. The imitatio ı obtained from the gla3s-works 
of Venice is a glass, coloured by oxide ofiron, and 
having diffused taroughit crystals of metalliccopper 
its composition remained a secret, until discovered 


by MM. Fremy and Clemando*, ‘They foand that | 


only to the diamond iu splendour; it is worked with 


Venice. 
spangles have a decided tendency to the form of an 
irregular hexagon, belonging to the same system as 
the sesquioxide of chromium; and they resemble 
certain varieties of olegist iron, with which, indeed, 
sesquioxide of chromium is isomorphous, and espe- 
cially with that species termed specular. The colour 
of the Venetian aventurine is brown; that of the 
new kind, a beautiful yellowish green, which is much 


.| finer. It takes a high polish, and is not liable to be 


scratched, and thus lose its lustre, as it is so hard 
that it will cut glass. 


GENERAL NOTES. 

ELECTRICITY as A Means or TAKING CORRECT 
SounpinGs IN Deer Warers.—In taking deep-sea 
soundings, the great difficulty is to determine the 
exact moment at which the lead touches the bot- 
tom. Several very ingenious contrivances for over- 
coming this difficulty have been devised of tate 
years, but none of them have proved so successful 
as one which has just been sugzested by M. 
Hedouin of Lyons, seems to promise to be. M. 
Hedouin proposes that the sounding line should be 
a kind of light telegraph cable, enclosing two care- 
fully insulated wires, both connected, at one end, 
with the lead, and at the other with the two poles 
respectively of a voltaic battery, and thatthe lead 
should beso constructed that on touching the bottom 
it should make metallic contact between the extremi- 
ties of these two wires, and thereby cause theinstant 
passage of an electric current. 


warning, by ringing a bell or otherwise, of the lead 
having touched the bottom, orto put in action an 
automatic brake, and so prevent any more line pass- 
ing into the water.—Mechanics’ Magazine. 

Tue BESSEMER Process By Gas.—Last week an 
influential company assembled at the new works of 
the Mersey Steel and Iron Company, at Liverpool, to 
witness some interesting experiment with this new 
process, There are two furnaves capable of receiving 
ten tons of metal each. In one of these, which is 
heated by gas, the iron is first melted, and in the 
adjoining one a composition of manganese is also 
melced. The two molten liquids are then run ints 
a hugh crucible, through which a blast is forced by 
two engines, of 100 horse-power each, and the com- 
bustion then clears the mixed metal from all impuri- 
ties, and transforms it into cast-steel, in which con- 
dition it is finally run into ingot moulds. The ex- 
periments were entirely successful, and were 
witnessed by several influential gentlemen. 


Tas Copper SMOKE Qugstion.—Itis well known 
that the utilisation of copper smoke has attracted 
great attention of late years, and only a few weeks 
ago particulars of a German invention in course of 
adoption at Messrs. Vivian and Sons works, Swan- 
sea, were given in the Times. Mr. H. H. Vivian, 
M.P., announced at a public meeting since held that 
he had every confidence in the success of the inven- 
tion, and that in a short time the copper smoke from 
his works, which had been so injurious to the land 
around, would not. only be rendered innoxiovs, but 
of great commercial value, by condensing it through 
various processes to sulphuric acid. Within the last 
few weeks Mr. Thomas Bell has brought forward 
another invention, which, since his letters in the 
Times, has attracted considerable attention. That 
gentleman has visited Swansea, the seat of the cop- 


the best proportion for it was 40 parts. This com- 
pound is somewhat difficult of fusion, but is far more 
easily prepared than that of Venice. It is filled with 
extremely brilliant crystals, and in strong light yield 


ease, though much harder than the aventurine of 
lt has been termed chrome aventurine. The 


It is obvious that | 
this current could be made either simply to give“ 
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per smelting trade, and he was introduced to the 
copper smelters at the last ticketing meeting, when. 
he laid his plans before the parties then pre- 
sent, and he was invited to visit several of the prin- 
cipal local establishments in order to test the inven - 

tion, From these facts it is inferred that before 

long the injury caused by the copper smoke will not 
only be neutralized, but the smelters will reap. æ 
handsome return from its utilization. 


PATENT LIST. 


(From the Commissioners of Patents’ Journal.) 


LIST OF SPECIFICATIONS, &c. PUBLISHED DURING TEB 


WEEK ENDING 2ND DECEMBER, 1865. 
157. Watches, ©. D. Abel-— 6:1. 
158. Preparing cotton and other fibrous substances, T. May or—4d. 
159, Coupling steam engine, &0., A. W. Preger—iyd, : 
160. Treating ores, M. B. Mason—8d 
161. Actuating ores, E. D. Farcot—ls, 
162. Throstles and doubling frames, B. Wjlliams—104. 
163. Sewing machine shuttles, G, F. Bradbury —8d. 
164. Buckled plates for railways, &c., R. Maliet—ls, 
165. Shaping and forging metals, J. A. Shipton and Kk. Mitechell—id-1.. 
166. Steam engines, W., C. Hicks—1s. 8. 
167. Locomotive und other steam engines, T. ©. Durham—8il. 
168. Dyeing leather, T. Labronsse and J. Keily—4d, 
169. Boots, shoes, saddlery, &c., W, Clark—ii. : 
170, Painting venetiau blinds, &c., D. Munro and T. Wright—104. 
171. Projectiles, G; A. Clark—dd. 
172, Machinery for treating leather, J. Turney the younger and G 
Wood—2s. dl. 
173. Puddling and other furnaces, J. Hewes— is. 2d. 
274. Raising and carrying earth, stones, corn, &c., Le Balma—0d. 
175. Shirt studs, C. Searle—4d. 
176. Preparing and applyiug vulcanizing compounds, B, F. Stevens— 


177. a and delivering mails at railway stations, W. Clark- 


8. 
178. Facing woollen cloth, &c., J. Snelland W: Renton—8à. 

179, Signalling on railway trains, W. Mather—id,. 

180. Hydraulic lifts, W. Clay—Is. 

181. Pile-driving machine. W, E. Newton—4dd. 

182. Carriage steps, H. A. Dohson—4d, 

183, Steam eugines, T. Lester—lod. 

184 Railways, J. G. Wilson—4dd. 

185, Clasps and snaps, A. I. L. Gordon—8d. 

186. Pumps. J. H. Wilson—ivd. 

187. Cone mig and deiivering mails at railway stations, C. D, Abel— 


188. Fire-arms and ammunition, J. Snider—is, 4d. 

289. Machinery for shaping the elastic dents of expanding and cou- 
tracting combs, M. Robinson—ls, 4d, 

190. Boots and shoes, J. Eadie— 4d. 

19L. ames? te ens cotton, ©. Brakell, W. Hoeh,land W. Guu- 

er—10d. 

192, Treating cast-iron articles, P. M. Parsons—id. 

193. Suspending curtains, J. Badcock—4d. 

*,* Specifications will be forwarded from the Commissioners of 
Patents’ Office, Southampton-buildiags, Chancery-laue, by post ou ro- 
ceipt of the amount of price and postage, Sums exceeding 53 wust 
be remitted by Post-office Order, made payable at the Post-office. 5, 
High Holborn, or Mc. Bennet Woodcroft, her Majesty's Patent Office.. 
Wecannot undertake to forward Spevifications, or Books advertise? 
from the office of Tae ENcLIsH MECHANIC, 


MONEY ADVANCED in sums of any amount 


for loug or short periods, one or more sureties required, except. 

the security of a deposit or mortgage is given. Life 

optioaal—-NATIONAL GUARDIAN ASAURANCE 
(Limited), 4S4, Oxfurd-street, Bloomsbury, W.C.. 

THOS. BOURNE, Res. Ser 
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Now Publishing, 
PRICE TWOPENCE, 
ILLUSTRATED. 


The Mirror of Science 
A WEEKLY MISCELLANY, l 
QF l 


Entertaining and Instructive articles on :— 
PHOTOGRAPHY. 
ELECTRICITY, 

CHEMISTRY. 
ASTRONOMY, 
GEOLOGY. 
TELEGRAPHY, &¢. 


NUMBER ONE NOW READY. 
Heaps oF CONTENTS :— 


Our address—Science among the farmers—Ooe 
arseniuretted Hydrogens—The Progress and future 
of Photography—Farradization: the means to the 
end—Astronomical Measurements—Electro—Met- 
tallurgy, all about it—The application of Photography 
to Ceramic ware—On a new adventurine, with a 
Chrome base—Recovery of pure silver from Photo- 
giaphic residues—The Vegetable parasites of the 
human skin—A lecture experiment—Notes and 
Queries—State of the Heart in cases of strychnine 
poisoning—An antidote for prussic acid—Detection 
of organic matter in water—Gun_ cotton in the 
American raines—Apropos to a Thermo-Electric 
Battery—General Notes—Register of Patents, &c. 


Price Twopence (Weekly). 
POBLISHING OFFICES, 147, FLEET ST. 
Editor’s Office, and Office for Advertisements, 


75, FLEET STREET. 
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UPFIELD GREEN, 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND E 


| 


5 
8 3 
Ze EB 
TE a 
36 à 3 
T 9a 
3 28 ges 
© 
pet: EF 
Si z 
a y 
E g A 
A 3 
GOLD FROM SILVER FROM 
5 GUINEAS, _ $ GUINEAS. 
TUCK’S PATENT STEAM PACKING. 


~ FOR 
Qu PUMPS, &c. 


ADVANTAGES.—A more perfect va- 
T enum is obtained, Friction reduced, 
great saving in oil and tallow, and the 

Z Packing is gradually and completely 
j EIN worn away without becoming hard. 


TEIN THUA OBVIATING THR NECESSITY 
AT N or Drawine THE OLD} PACEING. 
i N J. H. TUCK æ CO., 35, CAN- 
Rz = NON STREET, W.C. WORKS, 
E `i LAMBETH, 


J. B. TUCK & Co., beg to call at- 
tention to the annexed “TRADE 
MARK,” which in future will appear 
upon each length of TUCK’S PATENT 
A PACKING, as also upon their other 

(\ Rubber Manufactures, 
7| Valves guaranteed quality, 

- Sheet India-rubber. 
Hose, Tubing, Banding, Buffers, &c., 


y ÈC. 

J. H. TUCK and CO., 
35, CANNON STRERT, E.C. 
WORKS, LAMBETH. 


| T. E TAYLOR. 
MODELLER OF NEW INVENTIONS, 
LATHE, TOOL MAKER, 


AND GENERAL MACHINIST, 


110, FETTER-LANE, FLEET-STREET, LONDON, E.C. 
Patterns made to drawing. 


WEALE’S SERIES. 


Catalogue on Application. 


CRANES AND MACHINERY FOR RAISING 
HEAVY BODIES, by J. Glynn. Is. 


STEAM ENGINE, by Dr. Lardner. ls. 

TUBULAR AND IRON GIRDER BRIDGES, 
by G. D. Dempsey. 1s. — 

LIGHTHOUSES, their Construction and Illumi- 
nation, by Allan Stevenkon. 3s. 

STEAM BOILERS, their Construction and Man- 
agement, by R. Armstrong. Is. 6d. 


RAILWAYS, Construction, by Sir M. Stephen- 
son. Capital and Dividends, by E. D. Chatta- 
way. 2s. 6d. 


London: VIRTUE, BROTHERS, & CO., Amen Corner. 


HE MIRROR OF SCIENCE. Price Two- 
pence. 

Size sixteen pages, quarto; is published on Fri- 
day in each week, at 147, Fleet-street, and sold by 
all booksellers and newsagents. 

All communications to the Editor to be addressed 
to 75, Fleet-street. A single copy forwarded on the 
receipt of three postage stamps. Subscribers’ copies 
sent regularly, post free, on receipt of stamps or Post- 
office order. 


= Quarter’s Subscription 

Half a year ... 

A whole year ose 

Post-office orders te be 
Fleet-street Branch. 
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STEAM-EN GLNES, - 


RAPIDITY AND ECONOMY. 


neh, will not rip. 
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VERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


| | “ EXCELSIOR,” “ EXCELSIOR” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


it easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
Price from £6 6s. 


WHIGHT AND MANN, 143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


PRICE LISTS FREE. 


rickmer’s Patent Plastic Metallic Packing. 


‘FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. 
CRICKMER’S PATENT PACKING .. .. 


. ls. 6d. perlb. | INDIA-RUBBER CORE PACKING 
` Do 


(HEMP).. .. ls. 4d. per lb; 
Do. (CUTTON) .. 95: 6d. 


ee so 28. 3d. m ; Do. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to. 
. keep it Steam tight, there is a great saving in friction i 
PATENT TALLOW PUMPS AND LUBRICATORS. ; ; 
WELL STRETCHED LEATHER MILL BAND3, HOSE PIPES. FIRE BUCKETS. VALVES, WASHERS, &c., &e. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM : 


ALEX. ROSS AND 


CO., 


GRANGE ROAD, BERMONDSEY, the only Authorized Agents. Price Lists on Application. 


No Fitter or Turner should be without a Straig.nt-edge. 
The most reliable teol of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IBONMONGER 
135, STEELHOUSE LANE, BIRMINGHAM. 


Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


JUST PUBLISHED, 
In Post 8vo., Cloth, with 17\Tllustrations, 4s. post free. 


IHE SLIDE VALVE 
PRACTICALLY CONSIDERED. 
By N P. BURGH, Engineer, 
London: E. and F. N. SPON, 16, Bucklersbury. 


- J. H. Me MORRAN. 
ENGINEER AND MODELLER, 
140, SALISBURY COURT, FLEET STREET. 
Castings supplied. 


NATIONAL BOILER INSURANCE 
COMPANY (LIMITED), 


27, LEADENHALL-STREET, LONDON. 
JOHN SWITH & Co. 
ENGINEERS AND BOILER MAKERS, 


Sole London Agents. 
All Boilers supplied by this firm Insured the r 
Twelve Months Free of Charge, 


WW. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 
{Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged from instruction accerding to 
requirement. 


JAMES LEWIS, 


(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 5, Wych-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 
out to Scale, i 


PATTERN 


THE LIFE OF ONE OF THE GREATEST MECHANISTS. 
IR MARC ISAMBARD BRUNEL, C.E., 


MEMOIRS OF THE LIFE OF, by RICHARD BEAMISH, 
F.R.S. Second edition, with portrait, plates, and wood engravings ; 
8vo., new cloth, reduced price 5s. (pub. at 14s.). 

Sir M. I. Brunel was one of the most remarkable men of his time, 
and Mr. Beamish has related the principal facts and events of his 
life with considerable effect. 

WILLIS & SOTHERAN, 42, Charing Cross, 


MECHANICAL INVENTIONS OF JAMES WATT, C.E. 
HE ORIGIN and PROGRESS of THE 


MECHANICAL INVENTIONS of JAMES WATT, C.E., Illus- 
trated from his Correspondence with his Friends, anda Specifica- 
tion of his Patents; with Memoirs by J. P. MUIRHEAD, Esq., M.A., 
with Portrait and Plates. 3 vols. 8vo, cloth, reduced price 4s. (pub- 
lished at £2 58.)—Larger paper, 3 vols. royal 4to. cloth, 21s. (pub. at 


£4 ds). , 
WILLIS & SOTHERAN, 42, Charing-cross, 


JAMES WATT, THE EMINENT ENGINEER. 
IFE OF JAMES WATT (the Inventor of 


the Modern Steam Engine), incorporating the most interesting 
passages from his Private and Public Correspondence. 
By J. P. MUIRHEAD, Esa., M.A., 
Second edition, with portraits, and wood engravings, 8vo, cloth, 
reduced price, 5s. (published at 16s.) 
WILLIS & SOTHERAN, 42, Charing cross. 


Third and Cheaper Edition, 1s. by post 13 stamps, 
N SMOKY CHIMNEYs, their 
and PREVENTION, with 22 illustrations. 
By FREDERICK EDWARDS, Jun. 
Author of “ Our Domestic Fire-places,” and “ A Treatise on Letters- 
patent for Inventions.” 
London : ROBERT HARDWICKE, 192, Piccadilly: 


CURE 


WORKMEN’S WAGES. 
AXTON’S TABLES: to snable Workmen 


at a glance, to Calculate their own Wages, and to assist Masters 
in like manner to save their foremen’s time. i 
Master’s Edition. bound in cloth, 2s. 6d. 
Workmen’s Edition, folded for the pocket, Is. 
HENRY LAXTON, C.E., and Architect, 34, Aruudel-street, Strand: 


OLLOWAY’S OINTMENT AND PILLS — 


Cold and Damp are the frequent causes of ailments which 
prove troublesome, thouch rarely dange ous, unless culpably neglected: 
A cold in the head, throat, or chest, may be safely stopped aud expe- 
ditionsly cured, by rubbing Holloway’s Ointment twice a day upon 
the neck and chest, and by aiding its curative powers with appro- 
priate doses of his purifying and regulating pills. the conjoint and 
reciprocal agency of these medicaments exercises the highest salutary 
effect over the mucous, vascular, and secretory systems, which colds 
always inconvenience and disarrange. The phlegm, cough, and short- 
ness of breath gradually disappear under this rational treatment, and 
the strength and vigour of the constitution are increased rather than 
duninished during the course of cure, 
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PATENT HOLLOW STEAM PACKING. 
HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so cone. 
structed and applied that the pressure of the steam itself. makes the 
joint by entering the’ packing from the cylinder; thus the many 
‘objections to packing previously existing are effectually removed. 
` ‘Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description f India-rubber articles 
made to order. 
Price list or circular, with fall deseription of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


PA CA a tA aS Ia a eA O 
PATTERN AND MODEL MAKING 
By Contract or Otherwise. 


EXECUTED WITH DISPATCH, 
BY 7 
J. H. MoMORRAN, 
40, SALISBURY COURT, FLEET STREET. 


WwW. H. PEARCE, 
LATHE AND TOOL MAKER, 
7, GREAT SUFFOLK STREET, 
O BOROUGH, S.E 
Lathes from 85s, upwards, 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 


more effective, more durable, and cost considerably les than any. 


other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. ; 
Yurner’s Patent Strap and Hose Company. 
Manufatory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, t.C, Mr. H. FERRABEE, Agent, 


Rose SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Testimonials and Prices Post frae. 
Apply to EDWIN EH. NEWBY, 
31, CHEAPSIDE, and LEICESTER. 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the cylinders. 


NVENTIONS PROTECTED BY 

"PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application.—Apply te Mr, BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
‘tablished 21 years. ` 


INVENTORS ASSISTED 


ib Securing, Carrying Out, and Disposing of 
their Inyentions,—Apply to Messrs, B. BROWNE and CO., 
British and Foreign Patent Office, 49, King William-street, London- 
pridye, 

A Pamphlet gratis, on Cost of Patents, may be had on application 


NVENTIONS secured by Patent or Regis- 


tration, on .:moderate terms, by application to Mr. WILLIAM 
BROUKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


T O INVENTORBS.—GENERAL 
_ PATENT OFFICES.—LG. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 19, Rue de la Fidelité, 
Paris ; 33,. Rue des Minimes, Brussels.: Provisional pro- 
tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £210s. Circular gratis on app'ication. 


PATENTS FOR INVENTIONS.—Full 

instructions may he ebtained by applying to Mr. W. 
T., RAWLE, Office of British and Foreign Patents, 8, Small 
street, Bristol. 
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TOTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
encies in every Continental State and in’ America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
py letter to Messrs. PRINCE and Co., Patent Office, 4, 
TFRAFALGAR-SQUARE, CHARING-CROSS, W.C.. 


A7HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch, J. Wilkinson, Engine@r, St. George’s Works, 83, St. 

’ George’s-road, S. London. : - 


À . MARVEL OF CHEAPNESS. — THE 

È newly Invented POCKET TIMEPIECE, with handsome gilt 

. ease, and an elegant enamelled DIAL, interspersed with gold, price 
py post 14 stamps. JOB MALPASS, Kidderminster. 


T E LONDON DRAWING ASSOCIA- 
. TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7; 


Duke-street, Adelphi, London. Enclose stamp for pro-. 


spectus, 


THE ENGLISH MECHANIC, 
ECOND-HAND CASES OF MATHEMA- 


J TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, 7 a nt a 
matic. and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&e., DY Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 

nses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 


Scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, . 


Ross, Dallmeyer, and others. Instrumenta bought or exchanged, 
Catalogues forwarded on receipt of three stumps for each. mre 
CUTTER’S 


QCREW GUIDE, 
Price 1s, 6d., or stam 


ps. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
ne and pitches. : 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps jin. to 
@ inches, Mr. Whltwrontivs R ede l dka 

A lithograph showing a new radius gear invented by the author 
of this work. 

May: be had at James Martin, 19, Wilson-street, New Cross-road, 
Depttord, Kent. 
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‘PLANS, ELEVATIONS, &c., Made, Copied, © 
Traced, Reduced, or Enlarged. in the best manner, at moderate 
charges, by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 


STAN DARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision, ef 
great accuracy and of all sizes. : . ‘ 
_H. GARSIDE, 17 Couplana-street. Oxford-street, Manchester, 


OTICE.—Removing to No. 122, from 132, LONG 
ACRE, LONDON, W.C,—C. SUFFELL, Manufacturer of Įm- 
proved Engineering, Surveying, and Drawing Instruments for Home 
or Foreign service. Every instrument ofthe finest quality at very 
reduced prices.. Standard Measures of all Nations. Post-tree Cata- 
loguds. Forwarded to all parts on remittance or London reference. 


T° SECURE INVENTIONS by Patent 
right at home and abroad, consult Messrs. TONGUE 
and BIRKBECK (gratis) $4, Southampton-buildings, Chan- 
cery-lane, W.C — a 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, | 


For Sale, and Rea 


Š Eeight of Centres. 
6} Inches. 
7 39 
TS cg 
8 39 
8 $9 
8 a 
10 ies 
Il ee 


sewn n wei n § 


dy for Delivery :— 


Length of Bed. 


6 Feet. 
8, 
14 > 
8 y» 
12 = 
13 w 
16 K 
16 A: 


Also a large Assortment of Single and Double Geared Drilling and Boring Machines ; Planing, 
Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 


and other Tools. 


Apply to W. BLACKETT, Hope Iron Works. 106. Southwark Bridee Road, London. 
E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


W. T. HENDRY, & Qo.. 


Drawings and Prices on Application. to ' 


73, QUEEN STREET, Lonpon, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 


of Thirty Years, offers his professional services to inventors. 


A circular, containing full information respecting the 


various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applyi 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. manne ab PORE personally, 


PATENTS. 5 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 


s Patent 
Transacts every description of business connect 
Sguineas, A “Guide to Inventors” free by post... 


34MUEL BROTHERS, 


Suits for all Occasions 
| 36s. to 114s. 


sor 


ent, 54, Chancery-lane, W.C. 
with Letters Patent for Inventions. Provisional protection, 6 to. 


Boys’ Suits 
lös. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from 4 purchase. 


Loxpow : Printed by Mappicx and Porraas, I, Crane-court, Fleet-street ; and Published for the Proprietor at the Office of the News» 
agents Publishing Company, 147, Fleet-street. , : 
Advertisements and Communi ations for the Editor are requested to be sent tO T5, FLERT-BTREEP, 


REGISTERED FOR 


THE 


TRANSMISSION ABROAD, 


A Record of Mechanical Inbention, Scientific and industrial Progress, 
Building, Engineering, Manufactures, Arts, Ke. 
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GENERATION OF STEAM POWER BY GAS HEAT. 


NE present our readers this week with diagrams 

ofa boiler heated by gas. The application of gas 
for such purposes is the patent of Mr.ļArthur Jackson, 
of 26, Philpot-lane, City. The advantages of this 
source of heat are necessarily very great, as all dirt 
and smoke are avoided, the expenses of stokerand 
carting of coal and refuse saved, and the furnace is 
kindled or extinguished instantaneously. 

The boiler represented in our drawings is of four 
horse power, and is fixed without any brickwork or 
chimney. When the engine is in full work the 
maximum expenditure of gas is guaranteed for the 
indicated horse power, and when it is not the con- 
sumption can be instantly reduced. 

This plan offers great facilities for introducing 
steam power into warehouses and small manufac- 
tories, from the little space required, and from the 
absence of all danger of fire. It has been approved 
of by the Warehouse and Wharf Commitiee of the 
London Fire Offices, and by their surveyor, Charles 
Freeman, Esq., and with ordinary precaution can 
þe generally adopted without incurring any addi- 
- tional premium.. - 

A, gas furnace: <B, gas chamber; C, gas burners 
: ‘with clay discs on surface ; D, cock; E, valve for 
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admission of air ; 
supporting boiler ; G, tube for circulation of water ; 
H, water line; J, "furnace door, which being of glass 
or mica, the furnace can be inspected without opening, 
and the gas regulated either by the separate. cocks 
D,D, which are all outside, or by the. main cock, 
thereby avoiding the admission of cold air. 

Mr Chomas Middleton, of Loman-street Works, 
Southwark, is the appointed manufacturer. 


“TREATMENT OF IRON FOR RAILS.* 
The chemical composition of iron undoubtedly ex- 
ercises a considerable influence upon the character of 


the ultimate produce, and too much’ consideration 
But, there’ is 


cannot be given to its, constituents 
yet another point to which an equal amount of 
attention is necessary, and this is the mechanical 
treatment of the metal. This isan important point, 
and one quite irrespective of chemical components. 
The general practice in Wales is to use the ordinary 
equeezer, although in some works a patent squeezer, 
consisting of three groved eccentric rollers, is used, 
and this is certainly a preferable machine to the 


+ Extracted from the Mechanics Magazine, 
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F, pedestal containing furnace and. 


- hammer. 
means of compression used, but since the furnaces 
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(Jackson's PATENT.) 


other. The compression of iron is otherwise mechani- 
cally effected by the old tilt hammer and the-steam 
At one time the tilt hammer was the only 


have been driven, and forge and finery cinders and. 
impure ores have been used, an inferior iron has been 
made, which will not stand the old tilt, and so the 
squeezer was introduced. By this instrument almost 
anything can be shingled into a bloom and passed 


| through the rolls, whereas, with the old tilt, the iron, 


from first to last, has to bear the full weight of the 
blow. With the steam hammer, however, the case is 
different, as the blow can be regulated to any nicety. 
Specifications for rails frequently contain the stipula- 


-tion that theiron shall be hammered, and not squeezed, 


and the plan has been adopted of doubling the puddle 
balls by slightly hammering them, placing them one 
on the other, and welding them into a slab for the 
head of the rail. By this arrangement the rail head 
is made crystalline and not fibrous, as it is only sub- 
mitted once to the drawing action of therolls. After 
being squeezed or hammered, the iron is passed 
through the roils, and leaves them as No. 1 iron or 
puddle bar, which is cut, by shears into the lengths 
necessary for the subsequentpile,, Thereare different 
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methods of making the various piles for rails, &c., 
the great object in piling being to get the pile as 
solid as possible, and free from interstices. Piles are 
frequently made of puddle bar of different widths, 
piled alternately so as to break joint. In some in- 
stances the puddle bar is cut into short lengths, equal 
to the width of the pile, and each layer piled at right 
angles tothe previous one. The object of this ar- 
rangement is to make the iron less fibrous, and it 
certainiy has that tendency. 

There are various sections of rail in use, but the 
three most general are the double-headed rail, the 
bridge rail, and the American or contractors’ rail. 
The double-headed rail is generally made with slabs 
at the top and bottom of the rail; which for the best 
quality of rails are about 2in. in thickness, and the 
rails are double-heated. In some instances these rails 
are made of three hammered slabs piled on each other. 
In rolling the American, or flange-rail, as it is also 
called, a particular description of cold short iron is 
made for the flanges to stand the strain that neces- 
sarily arises from the rails being rolled edgeways, 
and the flanges not travelling at the same speed 

_ (from the less periphery of the rails) lest the flange 
portion of the rail also should slip. Partially on this 
account, then, and partially on account of the flange: 
becoming colder than the mass of the rail, it is 
difficult to obtain a perfect flange unless a peculiar 
description of iron is used. This iron is made gene- 
rally with forge cinders and Welsh ironstone without 
any redore. The bridge rail is rolled flat—head up 
and down—and in this example the iron is only 
likely to rip by becoming cold, and is submitted to 
far less strain than in the flangerail. In the common 
sort of American rails the slabs for the heads are 
frequently made not more than Žin. thick, and ‘the. 
rails are only single-heated. Single-heated rails 
require on an average about 12 ewt. of coals to the 
ton, and double-heated about 16 cwt. The readiest 
method of ascertainiag the way in which a rail has 
been piled and the thickness of top slab for the head 
consists in filing a section of the rail smooth and ap- 
plying dilute mineral acid to the surface. By this 
means the iron becomes dissolved and the cinder in 
the welds or joints is left intact. The strains to 
which rails are subject differ greatly from those im- 
posed upon most other descriptions of manufactured 
iron. Ittherefore follows that fibrous iron, such as 
is used for making cable bolt, is not adapted for 
them, as, owing to the iron being too soft, the rails 
soon begin to laminate, and strips or ribbons pare 
off. Various means have been adopted to make iron 
crystalline and hard. As a rule, the more iron is 
rolled the more fibrous it becomes up to a certain 
point, and for this reason many engineers have the 
slabs for the heads of the rails hammered so that they 
may only be submitted to the drawing action of the 
rolls once, Ithas been found that bysmelting the oolitic 
iron ores witha mixture of a cinder and clay iron- 
stone, a peculiar description of cold short crystallized 
ironis produced, and this iron has been very largely 
used in the manufacture of heads of rails. To the 
phospherus accompanying the oolitic ores this iron 
owes its peculiar characteristics; phosphorus having 
the property of making the iron, with which it is 
alloyed, work soft and cold short. Rails made with 
this iron have been used on lines of railway with 
success. Although thisiron is hard it is nevertheless 
somewhat weak, and as a hard strong iron can be 
made with equal advantage by the use of manganese, 
it follows that this is a preferable ingredient to 
phosphorus, which reduces the strength of the iron. 


GAS REGULATOR. 


A very large item in the working expenses of our 
railway companies is made up of the charge for light- 
ing by gas at the stations, warehouses, and offices. 

A few days since we had an opportunity of inspecting 
_ avery simple, but very efficient apparatus, by which 
a saving of at least 10 per cent. in the comsumption 
of. gas may be certainly effected. The instrument con- 
sists'of a self-acting regulator, by which the pressure 
of the gas is made to act directly on a moveable drum, 
which, just as it is raised or depressed by the pressure, 
repulates the quantity delivered for consumption. 
Tho plah is so exceedingly simple, so inexpensive, 
and so. little liable to get out of order, that it can be 
applied with great facility by any consumers of gas, 
whether in large or small quantities. The Great 
Northern Railway has already adupted the invention 
very extensively, and have found good reason to be 
thoroughly satisfied with the result obtained. The 
apparatus may be seen in action at Mr. Hulett’s, gas- 
fitter, of Holborn. Wemay add that it may be fitted 
to any meter without difficulty, and, as we have said 
already, if not only regulates, but very considerably 

eonomises the consumption of gas. 
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“MUCH WORK AND LITTLE PAY.” 


i bee letter in our journal the other day under this 
heading has called forth a whole batch from 
various ‘‘ stokers and pokers.” One correspondent 
says, ‘f I suppose ‘ Old Clerk’ means that, were the 
telegraph clerks to strike, a very great commercial 
panic would ensue. What would be the effect of a 
strike among the railway engine drivers and firemen 
throughout the country?” This query calls our 
attention to the consideration that there is a possi- 
bility of such a thing coming to pass. Many years 
ago—1850, we think—there was a strike among the 
, employed on the North British line running 


5 


; 


into Edinburgh, when the first victims to the cheaP 
labourites were a whole truckful of beautiful pigs j 
In the Autumn of that year we encountered some 
dozen of the North®British ‘‘ strikers” in New York. 
on their way to various eligible situations. 
Now, were the men to determine on some such 
a step, we are not aware that they have not right 
and reason on their side—if there be any of the latter 
appertaining to the last resort. Folks are kicking at 
having to work ten hours a day; what would they 
say at having to work upon an average fifteen, and 
occasionally eighteen to twenty-one hours, as our 
railway friends do? And there have been times 
when these men have gone on for from forty-five to 
forty-seven hours. At the present time there are, 
we are told, trains running out of York which, under 
ordinary circumstances (a ‘‘ good trip”), require the 
men to be seventeen, or eighteen hours on duty, ex- 
posed to all weathers; and North Eastern men, it is 


| affirmed, are exposed to rougher weather than any 


other men in the kingdom, owing to a little lack of 
humanity—covering the foot- plate, on Mr. Sturrock’s 
plan, adopted on the Great Northern. Did travellers 
know of the long hours ‘‘ stokers and pokers” had to 
work, we are inclined to think they might feel a 
little more trepidation than they now do. ‘‘I know 
from experience,” writes an engine driver, “ that 
men gét unwatchful, after working long hours; and 
men have been known to sleep upon their engines 
whenrunning atforty or fifty miles an hour.” Another 
one says, ‘‘I should wish it more widely known 
than in their own circle that the two men who have 
under their charge the lives of perhaps fifty or one 
hundred of their fellow beings receive — engine 
drivers, 4s. 6d. to 7s. per day, and firemen, 3s. to 
38. 6d. Respecting drivers, it should be stated that 
there are very few at the latter figure now-a-days, 
they that have it have been in their present service 
perhaps twenty years ; and asthe old hands die off, 
their places are filled by 5s. or 6s. per day men. 
Further, the firemen begin at 15s. per week, and 
after having been firing for ten years, waiting for 
the engine which is never given him, he may attain 
to 3s. 6d. for a day of fifteen hours!” This may be 
overstated, or it may not. We give it as it is 
given; and yet, if it be true, we record what is a 
disgrace and a shame to any railway company. One 
man says, ‘‘ whenever a new top-sawyer comes on 
he lops off 3d. here and 3d. there, so as to reduce 
the cost of each train mile, and make a show for 
himself.” Says another, ‘‘I have seen drivers for 
whom I have been firing so beat that they dare not 
sit down for fear of going to sleep, and obliged to 
keep bathing their eyes to keep awake; I myself 
have been so overworked that, through sheer ex- 
haustion, I have dropped down asleep on the foot- 
plate. Can you wonder then that a red light should 


| be run past by men in such a condition ?” 


We know perfectly well that, despite carrying a 
whole train full of ‘‘ preventives” against accidents 
—lockers full of detonating signals, rows of lamps, 
a whole peal of bells, half a dozen brake-vans, &c., 
&c.—they areas nothing if we have not wide-awake 
intelligence on the foot-plate. We respectfully sug- 
gest, therefore, that it would be as well to alter the 
existing state of things; to add a trifle more to the 
running expenses, and reduce the hours of labour 
for both driver and fireman--makinz these regular, 
either by day or by night. And, we have no doubt, 
leaving justice, good feeling, and Christianity out 
of the question, that the investment would be a. 
paying one. 


ON THE ENGINEER’S SLIDE RULE,* 
(Concluded from page 135.) 

The next portion of the table of gauge points is 
intended for finding the areas of those regular 
figures which have from five to twelve sides, and 
which are generally termed polygons. Of these, 
the hexagon and octagon, having respectively six 
and eight sides, are most familiar to mechanics, and 
though a case would rarely occur in which their 
measurement would be necessary, it is as well to 
know something about them. The gauge points 
given on the rule are the areas of each of the figures 
when the side is one in length, and since the areas 
of all similar figures are to each other as the squares 
of the like sides, it is evident that the lines C and D 
must determine all questions relative to these figures, 
hence the rule beeomes :— 

Set the gauge point of the given figure on C to 
10 on D, and against the length of the side on D 
is the area on ©. Thus, required the area of a 
pentagon, the side of which is six inches. Set 1'72 
on © to 10 on D, and against 6 on D, is 61°9 
square inches on C, 

A still more important, because more generally 
used figure, the circle, is next brought under con- 


* Contributed by Mr. W. Tonkes, 
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sideration, and on the rule six gauge points are 
given for finding the properties of this figure, and 
the relation it bears to the square. i E 

Ist. The area. The gauge point is here -7854, 
because when the diameter of a circle is one, its 
area is nearly ‘7854, and for the same reason as that 
assigned when treating of polygons, viz. :—that the 
areas of all similar plane figures are to each other 
in the duplicate ratio of their like slides, it follows 
that the lines C and D must also be used for find- 
ing the areas of circles, hence the rule becomes— 

Set ‘7854 upon C to L or 10 upon D, and against 
any diameter upon D is the area upon C. 

2nd. When the circumference is one, the area of 
a circle is ‘0795, consequently, when the circum- 
ference is known and the area sought, we take ‘0795 
as a gauge point, and proceed as in the last case. 

3rd. It is well known that if the diameter of a 
circle is one, the circumference will be very nearly 
3:1416, and this number therefore forms the gauge 
point when the diameter is given to find the circum- 
ference, and as the case simply involves multiplica- 
tion, the lines A and B only are used, and the rule 
is set 3°1416 upon A to1 upon B, and against any 
diameter upon B, will be found the circumference 
upon A. It is also known that the ratio 7 : 22 
represents very nearly the ratio of the diameter to 
the circumference ; henze the same results will be 
obtained if we work by the rule given for proportion, 
viz:— 

Set 22 on A to 7 on B, then against any diameter 
on B is the circumference on A. 

This method is preferable to the former, because 
7 and 22 are whole numbers, and consisting only of 
one and two figures are more readily found, and the 
slide more easily and accurately set than with the 
gauge point 3:1416. 

4th. If we wishto find the side of a square equal 
in area to a given circle, it has been shown that 
°7854 is the area of a cirele when the diameter is 
one, and hence the square root of ‘7854 would be 
the side of the square sought, if the diameter was 
unity, and this root, viz: °886, is consequently the 
gauge point required in this case, if therefore, we 
‘set 1 on A to’886 upon B, then against any dia- 
meter upon A is the side of the square upon B. 

oth It can be shown thatthe greatest square that 
can be inscribed in a circle, the diameter of which 


is unity, has its side equal to Ni="707 nearly, hence 
this number becomes the gauge point when the 
greatest square that can be inscribed in any circle 
is sought, and the case becomes one of simple mul- 
tiplication as the preceding is, but for some reason 
not explained, Mr. Routledge, and, I believe, all 
who have made his rules gives the reciprocal of this 
number, viz :—1°4142 as the gauge point on the rule, 
while they give the correct number ‘707 in the book 
of instructions. The difference in manipulation will 
be, that if we take ‘707 it must be found on B, and 
placed against 1 on A, but if we take 1°4142 it 
must be found on A, and placed against 1 on B, in 
either case against any diameter on A will be found 
the side required on B. 

6th and last, To find the side of an equilateral 
triangle inscribed in a given circle. This, where 
the diameter is 1, can easily be proved=3 W3— 
‘866, and here again we find the reciprocal—1:15 
substituted on the rule as the gauge point, requiring 
the same change in the mode of operating as indi- 
cated in the last case. 

The remaining portion of thetable of gauge points 
marked on the rule is for the purpose of finding the 
diameters of cylinders of steam engines capable of 
working pumps of variable diameters and depths. 

This table was evidently formed when the steam 
engine was in its infancy and its energies directed 
principally to the drainage of mines, since it deals 
only with the earliest productions of Watts’ genius, 
theatmospberic engine with balanced beam and 7lbs. 
pressure of steam, as a motive power, a simple pair 
of scales with alternately preponderating weights 
placed in the pans. 

I might with good grace have omitted entering 
into a definition of this portion of the subject, but 
as I should thereby have left one portion ot the 
slide rule unexplained, I preferred investigating it, 
in order to show that although modern improve- 
ments have rendered this table practically useless, 
this circumstance does not for a moment derrogate 
from the almost infinite applicability of the simple 
instrument under consideration. 

The gauge points in the table represent the weight 
of water contained in a cylinder of any of the dia- 
meters specified, and one yard long, divided by the 
pressure intended to be applied to the piston of the 
engine that is to raise it, and since this pressure is 
considered constant, viz.—7lbs per square inch, it 
follows that if we multiply the gauge point by the 


depth of the pump in yards, the square root of the 
product will give the diameter of the cylinder re- 
quired ; or, set the gauge point on A to 1 on B, and 
against the depth in yards on C, is the diameter of 
cylinder upon D. 

So far my remarks have been strictly confined to 
the engineer’s slide rule, but there is another some- 
what resembling it, very often used by mechanics, 
generally known as the ‘‘ Carpenter’s slide rule,” 
from the fact that nearly all the gauge points 
marked upon it are intended for the measurement of 
timber. 

On this rule the line D is numbered from 4 to 40 
instead of from 1 to 10, hence in calculating by it, 
as the lines C and D have the ratio of the square to 
it, not to each other, so the gauge points previously 


given must vary proportionately, hence to make the 


table of gauge points on the engineer’s rule applic- 
able to the carpenter’s rule they must be multiplied 
by the square of 11-16-0625, aud with a table 
so formed, all the foregoing operations can be as 
readily performed with one rule as with the other. 
Wm. TONKES. 


THE ENGLISH MECHANIC.—HIS RISE 
AND PROGRESS.* 


(Concluded from page 140.) 


On some occasions invidious comparisons have 
been instituted between this Society and others of a 
cognate character, which have come into existence 
since the birth of our own. It has been said that 
those societies, though younger, have greater nu- 
merical strength. I have only to urge in reply to 
this, that the growth of an institution, the ordinary 
membership of which is positively limited by the 
qualification of holding a particular part for a parti- 
cular period—in our case that of foremanship for two 
years prior to candidature—the growth of such an 
institution must of necessity be slow. We cannot 
gather fruit where none is growing, and foremen 
engineers of two years’ standing are by no means as 
plentiful as blackberries in September. Other cir- 
cumstances might be taken into account in this case, 
but it is scarcely requisite to enumerate them. It is 
sufficient to say that if our growth has been slow—as 
with a tree grown on rocky soil—there is toughness 
and strength in our texture, our fibres are closely 
knit, and no slight gale will even shake the fabric 
which it has taken twelve years to rear, much less 
to destroy it. Comparisons, however, are generally 
disagreeable, and they are especially so in this in- 
stance, where they have been based on imperfect 
data. The societies to which reference has been 
made, for which I entertain much respect, and which 
are effecting a great amount of intellectual good for 
their members, rest on a base totally different to ours. 
They appeal to a large and comparatively indiscrimi- 
nate section of the engineering community, and con- 
sequently have a far wider field of operations open to 
them. They have not the concrete foundation of 
philanthropy and science to support their superstruc- 
ture, as we have; they confer no directly material 
benefit upon associates as we do; and, in short, there 
are few points upon which fair comparisons may be 
instituted at all between their characteristics and 
those of this society. They have their influences— 
let us hope that our own exertions have not been 
destitute of that valuable characteristic. There can 
be no jealousy between us andthem. If the number 
of their members increases with more -rapidity than 
that of this association, so much the better for them, 
but certainly none the worse is it for us. Those 
societies are co-workers, not rivals, and cannot be 
regarded in any other light. In their success, there- 
fore, we rejoice, assured as we are that the whole of 
the engineering community must benefit by their 
labours. 

I should not have touched upon this subject at all 
but that others havein a measure compelled me to do 
so by their rather sharp criticisms of the proceedings 
of the Associated Foremen. Criticisms, when not ill- 
natured, are not unwholesome. Itis well to have a 
friend, or even an enemy, candid enough to point out 
real or imaginary faults; itincites to self-examination, 
and results frequently in self-improvement. Let us, 
then, endeavour to profit by looking into the critic’s 
mirror, and tracing on its bright surface any defects 
which may mar our features, endeavour to corr ct 
them, not by the use of flattering cosmetics, but by 
inward purification —which is more lasting and much 
more satisfactory in its effects. . 

I fear that my remarks this evening may seem de- 
sultory, and, to some extent, apart from my subject. 
If they are so, and become tiresome, I must throw 
myself on the generosity of my listeners. As in the 


* A paper read by Mr. J oseph Newton before the London 
Association of Foremen Engineers, November 4th, 1865, 


theatrical world an actor of very moderate ability 
sometimes is obliged to undertake a part ‘‘ at very 
short notice,” and which should have been played by 
a more distinguished man, so have I on this occasion 
undertaken to'play a part for which I was unpre- 
pared, and to occupy the place of a much more emi- 
nent actor. 

It might have been expected that I should have 
produced some statisticalinformation in regard to the 
association, but there were two reasons against that 
course: the first, lack of time; the second, because 
it was imagined that it would be better to reserve 
them for the ensuing anniversary, as a more fitting 
occasion for their production. If I am asked why Ł 
ventured upon such a theme at all as that of ourselves. 
and our own institution, I am unable to answer the 
question, except by saying that no other presented. 
itself capable of being dealt with in the limited time 
at my disposal; and even this has been but the more 
imperfectly treated from lack of time. It would have 
been possible to have reviewed the progress—the 
incredible progress—which has been made in engi- 
neering, and in the mechanical arts in this country 
during the last few years, and to have shown that 
much of that progress is due to the untiring but un- 
obtrusive exertions of foremen engineers, The won- 
drous extension of the railway system, which is 
transforming every feature of the metropolis—and in 
some cases, it must be admitted, not improving those 
features—might have been expatiated upon. The 
re-construction of our steam navy, and the conver- 
sion of engineers into ship-builders and artillerists, 
might have been legitimately alluded to, for in these 
changes the foreman engineer has played no incon- 
siderable part. These and many other questions 
might have been appropriately enough embraced in 
the subject of this paper had it fallen into abler hands, 
or had more time been at the disposal of the writer. 
I have only, as it were, skimmed the surface of the 
water, and left its depths unsounded, its bed un- 
mapped. 

Great, however, as has been the labour and the 
usefulness of the foreman of the past, much more 
will be required of him in thefuture. The develop- 
ment of every branch of mechanical industry on the 
Continent, the vast improvement in the quality of 
foreign workmanship, and the removal, on our parts 
at least, of all commercial restrictions, bring the me- 
chanic and the artizan of this country face to. face 
with a competition keen in its nature and excessive 
in its proportions. It is only by a combination of 
superior circumstances that we can hope to stem the 
opposing tide. Those circumstances are, to a great 
extent, within our own control. There must be a 
complete understanding between the employer and 
the employed. It is the duty of the first to remove 
every real disability under which the workman 
labours, and it is the duty of the latter to co-operate 
cordially with his master in his attempts to achieve 
excellence and to maintain the fame of English 
operative art. The intermediate agent has a yet 
more difficult task before him. The foreman must 
so comport himself as to obtain and preserve the con- 
fidence of both master and workman, and to direct 
the skill of the subordinate into the most efficient. 
and economical channels. In order to effect this, he 
must make himself yet more completely competent 
in the knowledge of his profession, yet more zealous 
in his intellectual studies, and yet more determined 
to keep pace in the onward march of mechanical 
discovery. By such means, and by such means only, 
can England hope to hold her own in the competitive 
struggle for manufacturing supremacy which is daily 
becoming more intensified and more obst inate. 

Itis the mission of such associations as our own to 
assist in this important work. In these miniature 
scientific parliaments debates on mechanical problems, 
engineering practice and theory, and on new inven- 
tions and discoveries, are the staple material which 
we have to seek for and to encourage. I, for one, 
have full faith in the success of the mission of such 
societies Itis practically impossible for foremen to 
attend their meetings without becoming in all ways 
better qualified for the performance of their especial 
duties, and more considerate controllers of the work- 
people under their direction. On all hands, then, 
and for every reason, associations like our own de=- 
mand countenance and support; but when each 
member shall exert himself in the way indicated, 
this association, I am assured, will obtain both. Let 
us, therefore, while admitting the impossibility of 
commanding success, do more—let us deserve it. 

My self-imposed task now approaches its termi- 
nation, and probably you are not sorry that it does so. 
Like many other tasks I have undertaken in my time, 
it does not, when completed, satisfy myself. The 
execution has fallen far short of the conception; and 
probably I may, with some justice, be charged with 
lecturing my brother-members instead of delivering to 
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them a lecture. You will at least, I know from 
past experience, be generous enough to give me 
credit for good intentions, and to pardon my failure 
in this case to realise them. It seemed to me that it 
was not an improper thing to “take stock” as it 
were of ourselves and our association, and to endea- 
vour thus to arrive at an approximate estimate of 
our own position and its usefulness. Were our 
society of no more service than to make individuals 
in similar positions, with similar cares and anxieties, 
labouring under similar difficulties, and pleased by 
similar circumstances, personally acquainted with 
each other, and personally interested in each other’s 
welfare, it would be entitled to commendation ; but, 
as I have endeavoured to show, it does much more 
than this. The London Association of Foremen En- 
gineers is a moral and intellectual lever which, pro- 
perly applied, cannot fail to elevate its members, 
and to place them on an eminence far higher than 
that attained by non-associates, and thus to increase 
not. only their own self-respect, but the esteem in 
which they are held by the world at large. I need 
not say to its own members that it essays also to re- 


lieve the pressure of their physical ills, to provide for 


them a solace when the lamp of life grows dim, and 
to comfort their families when that lamp is extin- 
guished. It is well that these latter characteristics 
adorn the society, for one cannot, as an old writer 
has said, help putting little trust in the friendship of 
the world :—‘‘ When I see leaves drop from theit 
trees, just such, think I, is the friendship of the 
world. While the sap of maintenance lasts my 
friends swarm in abundance, but in the winter of my 
need they leave me naked. He is a happy man who 
hath a true friend at his need; but he is more truly 
happy who hath no need of a friend.” 
«Considerable applause followed the conclusion of 
the paper, and Messrs. Sanson, Briggs, Onbridge, 
Fishwick, and others having spoken approvingly of 
it, a vote of thanks was awarded unanimously to its 
reader. Mr. Newton’s brief acknowledgment of the 
vote concluded the proceedings. 


LETTERS TO THE EDITCE. 


[We do not hold ourselves responsible for the opinions of 
a our correspondents. | 


In the absence of any reference to the engraving which 
illustrates your article on ‘‘The Royal Observatory at 
Greenwich,” your readers might naturally imagine that it 
represented the transit circle described in the text, This 
is mot the case. It is a likeness, and a faithful one, of the 
alfazimuth instrument, which is erected in the new south 
dome, upon the site of Flamdeed’s mural arc. 

A FELLOW oF THE ROYAL ASTRONOMICAL SOCIETY. 

December 18, 1865 
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A PHOTOGRAPHER IN A FIX, 

Sir,—Can any of your photozraphic readers lend me a 
helping hand in a great perplexity? If so, I shall feel 
myself greatly indebted to them for their help, and to your 
valuable paper as the medium through which their assist- 
ance is conveyed to me. 

Tam an amateur photographer, and have, I believe, at- 
tained some proficiency in that interesting science, both in 
the landscape and portrait branches, but one thing is a 
great drawback to me, which I will explain. 

I use the ‘‘ Eagle” albumenised paper, sold by Messrs. 
Squire and Co., and which, according to the instructions 
given with it, only require a 40 grain solution of nitrate to 
sensitise it. 

Now I find that whenT have floated two or three papers, 
those afterwards sensitised are, when taken from the bath 
of a muddy colour here and there, intersected by broad 
streaks of white or if not exactly in this state, are covered 
with black fringes resembling clouds. This paper does well 
for prints in which there is not much white, as in this case 
the discolouration does not show, and partially goes off in 
the subsequent processes, but for vignettes or for negatives, 
in which portions have been blocked out, it is of no use at 
all. I filter the bath, and I use kaolin, but in vain ; the 
first two or three papers come out clean, and the rest invari- 
ably spoiled. R. J, ATCHERLEY. 


CONCRETE COTTAGES. 
_ Sir,—As I read of frequent meetings being held for the 
purpose of considering the best and cheapest method of 
erecting cottage dwellings, I trust, as you have admitted 
inte your columns an account of a cheap brick costing 15s. 
per 1,000, you will give publicity to the fact that Mr. Tall, 
the patentee, is now constructing two houses in concrete 


at Bexley-heath. This mode of building has been long 


known. Concrete is of great antiquity, still Mr. Tall can 
build at one half the cost of brick and mortar. 
a H. J. L. 


SILVERING MIRRORS AND GLASS BALLS, 

Sir,—In an article entitled “Silvering Mirrors,” in your 
number of December 8th, three descriptions are given, and 
amongst them mine is mentioned. Being happy to co- 
operate with Mr. V. C. Davis to assist persons desirous to 
silver any kind of glass, I hope, as I give all the necessary 
information he will excuse my correcting the errors his 
letter contains. 


` HYSSOP. 


' Itis not Drayton’s process which is now practised suc” 
cessfully at Paris, it is mine, and ona large scale, under 
the firm of Brossette and Co., the Co, being myself, My 
process is now practised successfully in England, Belgium, 
Russia, Germany, Switzerland, &c. Jt is as follows :— 

Two solutions are first prepared, one is made of nitrate 
of silver, 100 grains, by instance, treated with 63 grains of 
strong solution of ammonia, and afier with 4.0 grains of 
distilled water. Onthe other hand, 100 grains (to name a 
quantity) of tartaric acid are dissolved in 650 grains of 
distilled water. This solution must be kept, and exposed 
to the light sometime before using. To prepare, then, the 
liquid to silver glass, take, for example, ten cubic inches of 
the above solution of silver to which yeu add 230 cubic 
inches of distilled water, keeping good agitation, when you 
pour into it one cubic inch of the solution of tartaric 
acid, 

The glass is well cleaned, first, with a cloth and whiten- 
ing, after which a plug of cotton dipped in the silvering 
liquid, and a little putty powder is carefully passed over 
the surface to be silvered, and when this application is 
dry, it is removed with a chamois leather, after being well 
rubbed and washed with another chamois leather, perfectly 
clean, wetted with distilled water. The glassisthen Jaiddown 
upon a cast-iron table box, heated to about 140° Fahr., and 
well covered with a layer of about the 1.10th of an inch in 
depth, which easily stands upon it. In about 25 minutes a 
uniform opaque coat is deposited The glass is then tilted, 
that the liquid may run off, washed with water, dried, Var- 
nished, ənd painted. 

To silver balls, the primary cleaning of the glass is ob- 
tained by pouring into them a very weak solution of 
fluoric acid, and well shaking it about, then rinsing it 
several times with distilled water. Taring now the silvering 
solution, about a fifth part of what the ball would contain 
is poured into it, and the ball rolled about in hot water for 
about twenty.miautes. The operation is repeated to obtain 
a more thick coated surface. 

Naturally, to ensure perfection, a great deal of practice 
is required, as in many other professions. 

J trust now, in comparing Mr. Drayton’s method with the 
Simplicity and small cost of mine, Mr. V. C, Davis will, 
with a little reflection, understand the reason of my process 
being practised successfully. T. PETITJBAN. 

22, Hornsey-strect, Holloway-road, London, 
December ilth, 1865. 

P.8.—I must add that I had the honour of my process 
being made the subject of a lecture by Professor Faraday, 
in 1856. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


BLASTING.—Can anyone tell me how to use the mag- 
neto-electric machine for blasting purposes ? -JoHy PRovup- 
LOCK, 

Microscore.—Will any subscriber tell me how to make a 
cheap microscope? I am much delighted with the direc- 
tions for a cheap telescope.—Rxre@rus. 

Will any reader inform me how to find the logarithm of 
any number less than 10, without the aid of tables, 10 
being the base of the system ?—W. H. J. P. 

TELESCOPR GLasseS.— Will an Economic Artizan inform 
me where telescope glasses can be procured in Glasgow ?— 
A TIN PLATE WORKER, ' 

Gas.—Can any reader inform me, lst, the cause and 
cure of water in gas-pipeslaid in the house to supply the fit- 
tings? znd, totake the black spots out of lacquered gas 
fitttings preparatory to relacquering? 3rd, how to do the 
Florentine bronze? — JOHANNES. 

Ivory Srain.—What preparation will stein ivory bil- 
hard balls any colour effectively ?—J. Simpson, 

HypRaAvLics.—A hydraulic water ram is fixed so that 
there is ten feet perpendicular fall from the head of water 
to the ram—the length of pipe from head of water to 
the ram is 80 feet. Required the height to which the water 
will be raised, and in what proportion is the quantity raised 
to the quautity wasted, and if the length of pipe through 
which the water is forced will make any difference in 
height? Ifany correspondent will inform me upon it, I 
should feel obliged, — HYDRAULIC. 

Latue.—Can any reader inform me where I can obtain 
the iron work for the lathe described in No. 36, Page 116.—- 


Fret Saw.—In your impression of the 24th ult. a Mr. 
Merritt gives a description of a fret saw. Does your 
correspondent think that his design would be applicable 
for cutting felloes, &c,? Perhaps he would not think it too 
much trouble to give amore detailed description of one; or 
perhaps some other one of your numerous correspondents 
would give their idea of a saw for cutting felloes, centerings, 
& ?—~WHEELWRIGHT, 

GaLVaNic Barrery.— Will any reader inform me of any 
cheap little work on the construction of a galvanic battery ? 
—J, W, BENNETT. 

SypHow Action.—I have a syphon fixed to draw water 
from a cistern, the long leg is 3 feet below the water. The 
cistern ran empty, and I drew all the water from the 
syphon. The cistern filled again, and, without removing 
the air from the syphon, I can draw about half the full 
stream. After drawing out the air the syphon acts pro- 
perly, but after blowing the water back intothe cistern the 
water drops a few minutes, and then begins running slowly, 
as before. Can any of your readers expl.in this ?—#. H, 

Ovat Couck.—Will Cencinoinform me how I can make 
ax oval chuck for a small lathe, to turn and set oval settings 
forsmall work ?—G. H. D. 

SPINNING.—Can any reader oblige me with a description 
of an ordinary spinning wheel, such as is used in the 
northern counties of England, or where I can buy one in 
London ?—CALLUM PRIS. 

Cin any reader inform me how to calculate the horse- 
power of stationary engines—for instance, say, a cylinder 
50 inches diameter, 2 feet 8 inches stroke, what is its 
power? What is the difference in calculating condensers, 
and high pressure ?—COoLEA. 
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TRANSFERRING. —Will any of your readers inform me of 
a method of printing from pencil drawings? There is 
some certain method of making the pencil marks only 
take ink like a lithographic stone, &c. How can I make 
transfer fluid for the purpose of transferring wood-cuts to 
paper, glass, &c. ?—E, Gar. 
CoprEeR,—It is a curious fact that when copper is made 
into forgings, the weight of the work produced, together 
with the scraps cut off, is greater than the original weight 
of rough copper. Perhaps carbon is absorbed by the metal 
from the coals of the fire, which causes this strange pheno- 
menon, Doesit occur in any other metal, and what is the 
cause of it ?—CyYcLops. 
SMEE’S BattEry.—I have just constructed a Smee’s bat- 
tery, and use for my cells some earthenware dishes, 6 inches 
wide by 8 inches deep, and, although they are glazed over, 
the acid finds its way through the cells, destroying what- 
ever may be in its way. Will some one kindly inform me 
how I may prevent the acid from escaping from the vessels, 
or if wax varnish would adhere to the cells without crack- 
ing off ?— GULLIVER. 
A DIAMOND FoR CuTTine Guass CigcuLaR.—Will any 
correspondent inform me where I can get one in London? 
—SILEX. l 

P.S.—I bave your first number of the “ Mirror of 
Science” before me, and I hope you will excuse my candour 
when I say Iconsider the Mecuanic of the two is the best 
value, but I hope the ‘‘ Mirror” will improve ; but I must 
say the first number is very meagre. I say this in good 
faith, not as an offensive criticism.—SILEX. 

HOLTZAPFFEL’S 4rq VoLumg.—Is this ever to be issued? 
The amateur mechanical world have been anxiously ex- 
pecting it for years. Possessing the others, I would give 
almost its weight in silver for it. A notice in the preface 
of one of the published volumes says it is even partly 
type, and that volume dates several years back,— 
TELESCOPES,—Will an Economic Artizan tell me at what 
optician’s I can get, for about 4s, a 35-inch object. glass 
and a l-inch eye-glass, and whether the image will be 
chromatic or not ?—G. E. C. 

CHUCK,--Will any correspondent tell me how to make a 
cee to cut circloids to ernament work in the lathe?—S8, 

_ 8. 
ELECTRICAL MACHINE.—Having seen described in your 
magazine (No, 11, Vol. I) an electrical machine, I wish 
the correspondent would let me know where I can procure 
a cylinder of the size mentioned, viz. 6; inches by 4 
inches? Would it answer to mix amalgam in a crucible, 
or would the mixture stick to the sides? - QUICKSILVER, 

Magic Lanrern.— Will any of your readers oblige me by 
a description of the lines used ina powerful magic lantern, 
their diameter and focal strength ?—W. R, 


REPLIES TO QUERIES. 


PRESSURE IN BornERS.—I quite agree with J. S. when 
he states in your impression of the Ist that G. 5. appears 
to be incorrect, but think he is far from being correct him- 
self; in my opinion it should be as follows :— 
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Let a = length between weight and standard. 

b= do. valve, spindle, and standard. 

c = weight in lbs 

e = action of weight of lever and valve. 

a~-bxec+e= wWeignt on d. 
Should J. S. or G. S. consider me incorrect, I should be 
much pleased to hear from them again.—R. P. 
Ezsonite Disos.—In reply to Hlectricity, in No. 37, I 
believe Silvers’, Bishopsgate-street, are the only manufac- 
turers of ebonite discs. Price about (for a 12in.), 7s, or 8s. 
—the ordinary rubber.—O. K. 
Bronzing —In reply to B Kingsland, I beg to inform 
him I use the following methods for bronzing electrotype 
medals, which no doubt will be of service to him. 
Brown,—Add to a wine glass of water four or five drops 
of nitric acid, with this wet the medal, allow it to dry, im- 
part a gradual heat, by which the surface will be darkened 
in proportion to the time exposed. 

Black.—Wash over the medal with sulphuret of am- 
monia, which should be dilute, dry with a gentle heat, 
polish with a hard hair brush. , 

Green.—Steep a few days in strong solution of common 
table salt, wash in water, and allow to dry slowly. A beauti- 
ful bronze, and very permanent,—E. MoGuxzk. 

Smee’s BATTERY.— Can any reader tell me what sort 
of cotton and silk is used for covering copper wire, and 
where in London I cou'd get it best and cheapest? The 
following is an excellent substitute for the silver plates in 
smee's battery, and has the advantage of cheapness, I 
have not seen it mentioned anywhere, and think it might 
be useful to some of your electrical readers :—Get an old 
saw—a stout pit saw in preference—soften it in a smith’s 
forge, and cut the plates the required size, then insert them 
in the heart of a clear coke fire, giving it sufficient draught 
to raise them to a white heat, then take them out and 
hammer them flat with as little violence as possible, and 
allow to cool gradually, they are then fit for use; attach a 
wire or binding screw to one end, and arrange as in Smee’s 
battery. I prepare. mine in the furnace of a conical 
boiler, used for heating a greenhouse, which I find well 
adapted for the purpose.—-A PRACTICAL GARDENER, 

SarETy VALYE.—In answer to Wm. Tonkes, in No, 87 of 
THE MECHANIC, I think the following will be found correct, 
Multiply the weight upon the lever by the distance in 
inches to the fulcrum, and divide the product by the dis- 
tance between the fulcrum and the valve, and the quotient, 
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plus the weight of valve and effective weight of leve , equais 
pressure on the whole valve, and that, divided by the no. 
of square inches the valve contains, equals pressure per 
square inch. Thus, suppose a valve and attachments of 
the following dimensions:— 

Length of lever = 14 inches. 

Weight of lever = 2°5 Ibs. 

Weight of valve = 15 lbs. 

Diameter of valve = 2 inches. 

Distance of valve from the fulcrum = 2 inches, 

Weight to be suspended on lever = 20 lbs., and to be 
placed 12 inches from the fulcrum. 

Half the length of lever multiplied by its weight and 
divided by the distance from the fulcrum to the valve equals 
effective weight of lever. 


Thus 7 x 2% 
————=§'75 + 1:5 = 10°25, weight of valve and 


2 
effective weight of lever. 


Then 20 x 12 180°25 
———— = 120 x 10°25 = ——- = 41'459 Ibs, 
2 22x *7854 


pressure per square inch.—E, FARNSWORTH. 

ADDRESS WaNTED.—I beg to thank Old Charlie, and 
Amateur Turner, would feel obliged for the former’s 
address. —SATELLITE. i 

5, Plaisance Cottages, Jersey. 


STEAM Pressure.—The pressure got on pistons about 191b. 
and cutsoff at 2 3rdsof the stroke; thediameter of cylinders 
28 inches ; length of stroke 5ft. ; revolutions of shaft per 
minute. 49; diameter of oscillating cylinders, 20 inches; 
pressure expected to work 60 Ibs. My best thanks to A 
Stokes, and others of your correspondents,—D, D. D. 

GUILLAUME.—1, I don’t know of any cheap ard easy 
method of vulcanizing india-rubber, 2, Dental rubber, as 
supplied from the manufacturers, is perfectly plastic. 3. 
It is rendered fit for moulding by heating. on a hot-water 
plate, and when moulded, moulds and all are put intoa 


vulcanizer, and exposed to superheated steam for 2 hours, © 


when the models become perfectly hard.—G. E. C. 

INLAYING.—About three numbers since, a correspondent 
inquired for fancy inlaid lines for tables. I can supply him 
with any kind of inlaying. —A. T. MEASURE. 

j, Eaton-place, Wells-street, South Hackney. 

CABLE AND Macyut.— Will Mr. Mulholland let me know 
the date of his patented ‘‘Improvements in Telegraph 
Cables’,”? made mention of in ENGLISH Mgcuanic, No. 30, 
vol. IL? 

In answer to your subscribers query in No. 36, vol IL, 
under the name Magnet. I can positively assert, from a 
long experience, that nothing whatever, placed between a 
magnet and an object influenced by its attractive power 
will destroy, wholly or partially, the influence of the mag- 
net on such object, except an opposite pole.— VERITAS. 

[The above correspondent is the patentee of a mariner’s 
compass to resist the attraction of the iron on board of iron 
ships, it is now at sea and promises to be a success, 

ELECTRO-MAGNETISM.—LI beg to thank Mr. R, W. Willis 
for his kind and courteous information in reference to the 
practical trial of my suggestion in your No. 33, to propel 
ships by means of electro magnetism, generated by the 
ships themselves through the means of copper and zinc 
sheathing. 

From experiments made in India some years ago, I was 
quite aware that the thing was perfectly practicable, and, 
moreover, that the chemical wear of the metallic surfaces 
in salt water is very slight indeed. 

There is a law of galvanic action which is very imper- 
fectly understood atthe present day. In small batteries 
when you inerease the metallic area, you increase the 
electrical power. This can be calculated up to a certain 
point. But when you come to hundreds of superficial feet 
(as in the case of a ship's sheathing), the power increases 
in an immense ratio. 

All minor difficulties in respect to insulating the plates 
of copper and zinc, are easily overcome, I believe that in 
electro magnetism, we have a motive power at present 
little thought of, especially at sea, where the chemical ex- 
citant is always at hand. 

I shall be glad to hear that others carry out the idea I 
have so long entertained.—Jno. Tawsz. 

THE DANIELL’S BATTERY, as described by Alfred Crofts 
would be very intense, but certainly would not work tor 
long with acid, without destroying the zinc ; nordo I think 
his battery calcuiated to “last constant” any length of 
time Such am one as is used in the telegraphic offices 
would answer his purpose A box of baked wood, or wood 
coated with a solution of shellac or resinous substance, 
divided into ten or 12 cells by slate divisions, all to be 
quite acid tight, with coppér and zinc plates about 5” wide, 
and 4’’ deép, one pair in each cell, connected in the usual 
way, zinc to copper, thus :— ; 
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The zines to be well amalgamated ; the acid, 1 sulphuric 
to 15 water ; sand is used in the cells, when the battery 
has to be moved about much, it being well moistened with 
the acid, 

I have constructed some round Daniell’s batteries for 
private use, thus .— 
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C, is a copper cell with brass binding screw ; L, is a leathet 
d -phragm with a round piece of wood fitted in the bottom 
we ter-tight ; Z, is a zinc tube amalgamated, cast hollow 
right through, with a binding screw attached, put the zinc 
into the leather and the whole into the copper cell ; fill zinc 
with sulphuric acid diluted, and the copper outside the 
leather with sulphate of copper nearly to the height of acid 
within the leather. I would recommend Mr. Alfred Crofts 
to Mr, R. W. Sykes, practical electro-mechanist, 4, Holly- 
place, Stockwell, S. E., who will, by private letter, answer 
any question correctly, as he has done for me before now. 
—W. HoSKEN. 
STRAM WHISTLE.—In answer to Henry Williams, I beg 
to submit the following, trusting it will give satisfaction :— 


FIG l, 


lis 
M 


Fig. 1 is a section, and fig. 2, elevation. The same 
letters do for both. The foot A is cast hollow ; the flange 


.B, being for the purpose of bolting it to the boiler; the cock 


C, with the handle D, is screwed tight by the screw E ; the 
piece F, screws upon the foot A, fixing the cup G, so :— 


And both are turned truly at their outer edges, leaving a 
very narrow passage, I, I, between them all round; the 
piece F, is hollow and has holes H, in its sides; the pil- 
lar K, is fixed upon its centre; the bell, L, L, is screwed 
upon the pillar, the bottom edge of which is very thin, and 
is made go as to come exactly over the opening I, I, and 
at about 4 inch above it. When the cock is opened to ad- 
mit steam, the steam rushes through the holes H, and out 
at the narrow opening I, and strikes the thin edge of the 
bell L, producing a sharp shrill sound. Some holcs, M, are 
sometimes made to allow the steam to pass through, which 
improves the sound considerably, Fig. 2 represents an 
elevation of the steam whistle, the cock D, being shut,— 

E. J. WITcHELL 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 


dressed to 75, Fleet-street. 


LETTERS applying for information to be furnished by post 
cannot be attended to. 


Correspondents are requested to keep copies of their 
drawings and manuscripts, as the Epnrrog eannot under- 
take to return such as may be rejected, 


GEORGE ADAMS can scarcely be a very attentive reader, 
since some three or four directions for purifying oil have 
recently been published in Tas MECHANIC. 

A.A. GLascuw.—Write again, and use common. writing 
ink, your letter stuck together and blurred in the folding 
so as to be quite unreadable. 

BurRSLuM.—The greater number in Birmingham. 

SUBSCRIBER FROM THE BreGInNinc.—Often tried, but never 
with success, 

T. E. M.—Try Edgley, Engineer, Lamb’s Conduit street, 
London, 

J. J. H.—Write to Mr, H. Laxton, 34, Arundel-street, 
Strand, 

H. Pipcock.—Write to Munn and Co., Patent agents, New 
York City, U, 8. 

Dick PoLLarD.—You require more than can be taught by 
an answer from any of our turning friends; obtain a 
lesson or two of a practical man, 

J. W. Humpureys.— They are very numerous, and differ 
much in construction ; you can obtain a specification at 
the office of the Commissioners of Patents, Southampton- 

_ buildings, Holborn, 

ee ee do you say to Jackson’s, in present num- 

er 

MAGNETISM.—We have heard of the invention, and when 
opportunity offers intend to describe it. 

R., RusszLt.—Search back numbers, the question has been 
answered more than once. 

Exeter.—Try again, mix with a small quantity of size, 
not a patent} 


2,470,000 dols. 
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Lusricaror.— Received. 

Joun McoMurray.—Received, but too late, we shall be 
glad to hear from you again, 

E. GaR.—You can obtain the pamphlet for a penny or two- 

ence, 

Rasune ALEXANDER.—Write again, not received, 

THOMAS DUNBAR. —Attended to. 

J. W. R.—Other drawings will soon appear. 

Sanpy SLoAw.—Why not try the experiment, it is worth 
the trouble, and is easily managed. l 

GEORGE UNDERWOOD. —Write to the office of the Com- 
missioners of Patents, Southampton-buildings, Chancery- 
lane. You will perceive by the notice in Tus MEOHANIC, 
that we cannot forward specifications from the office. The 
authorities refuse to receive postage stamps over the 
counter. 

J. H. M.—Very good. 

E, CricH.—Thanks for your kindness. 

EvgcrRic SPARK.—The springs can be re-tempered. 2. Of 
the publisher only, so far as we know, 3. Not at pre: 
sent, 

EpwarD HxnpErSsow.—We may find space to insert the 
letter and engraving in the enlarged Ohristmas number, 
if you forward them at once, 

Venritas,—Protection only we think. 


** We have to ask our correspondents to so sign their com- 
munications that they may be able to recognise the 
answer. ‘A Subscriber ” is nosignature—we have them 
by the thousand ; the same with ‘* Well-Wisher,” &c, 


GENERAL NOTES. 
* EHRENBERG states that the bog-iron ore of which 
the Berlin iron castings are made had its origin in 
living creatures—animalculs, which preserve their 
vitality even when immersed in the strongest muri- 


| atic acid. 


Ir has recently been found that the unctuous clay, 
overlying the ironstone deposits of the Yorkshire 
moors in the North Riding, can be made to preduce 
a mineral oil, similar to petroleum, at a cost of 6d. 
per gallon. 

Tue New Buasting Powprr.—A comparative 
trial, extending over upwards of a month, has been 
made at the Koundwood Tunnel, near Dublin, for 
the purpose of ascertaining the practical value of 
Messrs. Schaffer and Budenberg’s new blasting pow- 
der. With the new powder, the progress made with 
a driving in No. 1 heading, 6 ft. x 5 ft., was 7 ft. 
in 168 hours, whilst with the old powder it required 
200 hours to drive 4 ft.5 in. In No. 2 heading, 
dimensions as before, with the new powder, 5 ft. 
was driven in 168 hours, whilst with the old powder 
only 4 ft. were driven in 200 hours. It will thus be 
seen that 4L per cent. more work was done in 16 per 
cent. less time. : 

PETROLEUM AS STEAM-FuEL.—The experimental 
boiler made in the factory at Woolwich Dockyard, 
and which has been at work at intervals during the 
past fifteen months, in testing petroleum, shale, and 
other oils for steam purposes, to supersede the use of 
coals, has been given over to the Admiralty authori- 
ties by Mr. Richardson on the completion of his 
experiments, which, it is stated, have thoroughly. 
matured the principle, and rendered his theory a 
matter beyond doubt. Mr. Richardson has likewise, 
at their Lordships request, submitted plans for the 
conversion of the ordinary ships’ boilers into boilers 
for which petroleum can be used. This, it is said, 
can be done at small cost. 

VESSELS composed of iron plates have been em- 
ployed for more than fifty years in the navigation of 
canals, but it is not more than twenty-five or twenty- 
six since they were first introduced as sea-going 
vessels, Itis true that an iron vessel was built in 
1820 from designs by the late Mr. Aaron Manby, 
and navigated from London to Havre, and on to 
Paris, but this was not a sea-going vessel, but an 
iron steamer constructed for the Seine. 

IMPROVED QUARTZ RUSHING Macuinery.—Mr. 
Andrew Buchanan, of Brooklyn, New York, has 
invented a machine for quartz-crushing and similar 
purposes, in which two segments are employed, with | 
smooth or corrugated faces, the said segments being 
hung on rock shafts or gudgecns, and connected at 
or near their peripheries to a lever or other suitable 
device, in such a manner that, by the action of the 
said lever or other device, a very powerful oscillating 
motion can be imparted to ihe segments, and quartz 
or other materials placed between their faces are 
crushed with ease and facility. Ifa lever is used to 
impart to the segments the desired motion the crush- 
ing power can be increased to any desired extent, 
and the motion of the segment can be easily adapted 
to the material to be crushed. 

From the report of the eighth census it appears 
that there are seven establishments in the United 
States for copper rolling. These establishments 
employ 413 hands, and haye a capital invested of 
The cost of material consumed by 
them is valued at 2 537,000 dols. ; the cost of labour 
at 157,080 dols.; and the annual value of products 
for the year ending 1st of June, 3,198,768 dols. 
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AGRICULTURAL RAILWAYS.* 
Mr. Richard Winder, engineer, 18, Abingdon- 
‘street, Westminster, has lately patented an inge- 


nious application of railways to agricultural purposes, 


more particularly for ploughing and cultivating the 
land by steam power. He proposes to use a single 
line of railway (centrally placed) which supports the 
chief dead weight of the machine that travels across 
the land: andis the means also, whereby the machine 
is propelled forward by the spiked pinions described 
hereafter. The central rail and jointed sleepers also 
prevent the machine sinking in from the extent of 
area of Learing surface of the sleepers; hence the 
power of the engine is wholly available for the work 
to be done. By this patent it is also intended to 


make the rail available for helping traction engines | 


up steep inclines, when travelling along the various 
hilly country roads, by a simple and cheap alteration, 
and to reduce the dead weight of the machine to a 
minimum. The engine and boiler frames are made of 
-'T-iron; and the bulk of the coals and water will be 
upon the headland anchors, sufficient being taken 
upon the machine from time to time to last for one or 
two journeys across the field from headland to head- 
land. And in comparing this plan with others in 
present use, it willbe seen a single length of chain is 
only required ; which is half the length of the rope of 
the best plan in present use; all friction, wear and 
tear, and Joss of power of the present moving ropes 
is done away with, all snatch blocks, rope porters, 
windlasses, clip drums, and the apparatus for working 
the same are dispensed with, the -headland anchors 
also are very much simplified ; and the power of the 
engine is best obtained by being always close to its 
work. To enable our readers to understand the de- 
tails of this invention we annex the following ex- 
planation having reference to the drawings on this 
age. 
j The accompanying engravings clearly illustrate 
the manner in which this invention is carried into 
effect. Fig. 1 is a side elevation, and fig. 2 a plan of 
one of the apparatuses complete; fig. 3isan elevation 
of the jointed sleepers and flexible central rail show- 
ing one of the spiked pulleys working therein ; fig. 4 
dg a plan showing both spiked wheels set out for work- 
ing the machine forward along the flexible central rail ; 
fig. 5 is an elevation of one of the jointed lengths of 
the sleepers; fig. 6 is a plan of the same; fig. 7 is an 
elevation of one double link and one single link of 
the flexible central rail; fig. 8 is a plan of the same; 
' fig. 9 shows the complete apparatus at work. A A is 
the central rail formed of links with lateral spaces 
between them. The rail is fastened by countersunk 
bolts to the jointed sleepers O, one bolt in the centre 
of each length of sleeper. It is likewise fastened at 
each headland to anchors of any simple kind travel- 
ling upon wheel or discs, as shown in the view fig. 9, 
where X X arethé anchors. The central rail carries 
the chief portion of the dead weight of the machine 


upon the grooved wheels L L L, fig. 1. B B are two | 


pinions or wheels having projections or spikes upon 
their peripheries. These spikes fit in between the 
links of the flexible central rail, and being caused to 
revolve propel the machine forward.. © is the main 
shaft of the machine. D D are the cylinders of the 
engine. Eis the boiler. F F is the steam pipe lead- 
ing from the boiler to the cylinders, G Gt are the high 
wheels that carry a portion of the dead weight of 
the apparatus when ploughing, and the whole of the 
weight when it is used as a traction engine; these 
wheels run loosely upon their axles. H H. H are cog 
wheels which drive the spiked wheels B B by vertical 
shafts 1 I. These shafts are fitted with long feathers 


or keys so that they can work freely up and down 


through the horizontal cog wheels H H in order to 
compensate for any unevenness of the ground passed 
over. The shafts are also coupled together, the 
coupling having in the centre a right and left hand 
screw, so that by turning the screw one way the 
spiked wheels are forced further apart, and thus 
thrown out of gear with the rail, and by turning it 
the reverse way the spiked wheels are brought closer 
together and placed in gear with the sides of the rail, 
and by screwing together still closer, additional fric- 
tion is obtained by pressing the wheels against the 
sides of the flexible rail, and in place of the coupling 
above described an elastic or spring coupling is some- 
times used. K K is the frame of the apparatus made 
in two parts the more equally to distribute the dead 
weight to be carried over the land and to allow of its 
accommodating itself to the inequalities in the sur- 
face of the ground. One part of the frame carries 
the boiler the] other part the engine’s main snaft and 
other working parts, L L are the grooved wheels 
which run on the top of the central rail A. Springs 
are provided to allow these wheels to adapt themselves 


* Extracted from the Mechanics’ Magazine, November 17t* 


1865, 
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to the unevenness of the ground passed over. M is the 


grooved pulley on the lower part of the boiler arouad 
which the rail may be coiled for transpart. This pulley 
can "be made either to take off altogether, or be raised 


up outside the boiler out of the way when not required: 


for use. It is either worked by a cog wheel attached by 
a connecting rod to the engine asshown in the engravings, 
or it can be worked by hand. N is the frame for shifting 
the central rail and sleepers to the new position ready 
for the apparatus to travel upon in the return journey. 
The frames are raised alternately out of the way, 
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and owered into their work ac- 
cording to which way the ma- 
chine is travelling: At N, figs. 
1, 2, the frame is shown in work, 
and at N1 it is shown raised up 
out of its work. When the ap- 
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when not in use. 8 is the cultivator or plough fram 
fitted with steering apparatus at each end and with rock 
ing bars to which are fixed tines or shares. This imple 
ment does not turn at the headlands. 
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IRON AND ITS COMPOUNDS. 


Chemists have for some time been aware that there a 
two metals which were at first confounded under the ten 
iron; but which, except that they are capable of bein 
converted into one another, are almost as different a 


paienn 


e: 
T, 
e aaan ad 


INE SS ees > <n 
N A 


ELEVATION 


=e Te Np Te DC IC DO N 
—S Eear EN WS RAEN aE era ERE aE 


paratus is at work the frame N 
in work is shifting the central 
rail at the same time the appa- 
ratus is travelling across the 
field drawing the plough or other 
implement aftertit. Upon arriv- 
ing at the headland this frame N 
is raised up outof the way, and 
that on the opposite end of the 
apparatus is lowered ready to 
shift the central rail to the re- 
quired new position while the 
machine is making the return 
jonrney; thus the frames N Nj 
alternately, shifting the rail each time tothe required dis- 
tance sideways until the whole field is finished ; neither 
engine norany other part of the machine turns at the head- 
lands. O O are jointed sleepers to which the central rail is 
fastened. Play is left at the joints to allow the sleepers to 
adapt themselves to the unevennessof the ground. P P are 
standards and gearing for raising the guide frames N and 
Ni when not in use, Q Q are guides fitted with a recess to 
hold up the end of the guide frame free of the central rail 


are raised and lowered 
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any two other metals with which we are acquainted 
It was long supposed that what were termed the protof 
salts and per-salts of iron had the very same base, anį 
differed only in the relative quantities they contained of 
that base; the proportion being 1 to 1 in the proto-salts 
and 1 to 14, or rather—as the existence of a half atot 
was not to be admitted—of 2 to 3 in the per-salts. Th 
strangely different properties ef the two classes of salts 
though they always excited attention, did not, untij 
recently, suggest a—possibility of, their being salts of} 
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a reality, different bases. — This view, however, at- 
ast forced-itself on the minds of chemists, and has been 
‘Imost universally adopted, the names given by Berzelius 
o the two kinds of iron being everywhere accepted. - 

That distinguished chemist termed the base of the proto- 
salts of iron ferrosum, and that of the per-salts ferricum— 
hnd, though only allotropic states of the same element, 
hey are as different in their properties as are the two 
states of phosphorus,.or those of sulphur. The atomic 
weight of ferrosum is 28, that of ferricum is 56. The 
atomic heat of the latter is twice that of the former. 
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with the most important consequences: and may possibly 


lead to valuable results, in suggesting modifications in 
the iron manufacture. 

Hitherto, the properties of compounds of iron had been 
considered due merely to the amount of oxidation, or the 
quantity of carbon, &c., in combination with it. Cast- 
iron, steel, and wrought tron were believed to differ only 
in this way; although the fact that difference of pro- 


-perty was not always in accordance with difference of 


chemical constitution constantly obtruded itself: and 16 
ought to have been concluded that chemical composition 
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perforrus only a secondary part— 


——— i A m S the first and most important part 
~mm ee gr ceils tn being connected with some other 
Nn Ca esc Ear iss OE -m circumstance which had not been 

E Tos «sufficiently attended to. Speci- 


mens of cast iron, of exactly the 

| same composition, are often ex- 
La] tremely different ,in appearance 
and qualities ; specimens of cast 
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Ferrosum combines with one atom of oxygen and other 
elements, ferricum is saturated by not less than three. 

The existence of the two bases was considered certain, 
although only one of them, ferrosum, had been obtained ; 
but even this link in the chain of evidence by which 
their existence may be established, has now been sup- 
plied by M. de. Cizancourt. In his researches on the 
subject, lately brought before the Academy of Sciences 
at Paris, he has afforded information regarding it which, 
when fully developed, willj most probably be attended 


e iron and steel are sometimes not 
=<. tobe distinguished by the rela- 
goer = tive amounts of the constituents ; 
PEA and specimens of steel and mal- 
- Jeable iron are occasionally iden- 
tical in composition. 

M. de Cizancourt has ascer- 
tained that the difference is, in 
reality, to be looked for in the 
sources whence the iron has been 

obtained—that is, in the degree of oxidation in which 
it is found in the ore. Each ore furnishes its own pecu- 
liar iron; and, by consequence, only certain ores will 
afford steel or cast iron of certain qualities. 

Ferrosum isthe metal of the protoxide; it is found, 
merely combined with a little carbon, in the white 
crystalline cast iron, which is so easily obtained from ores 
of the protoxide, and especially the carbonates ; and its 
characteristic property is its reduction at comparatively 
low temperatures. It is ygmarkable for its hardness and 
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its brittleness when combined with carbon. 

Ferricum is the metal of the anbydrous per-oxide. 
It is found pure in the iron obtained from ores con- 
taining that oxide: and its characteristic property is 
its abandonment, during slow cooling, of the carbon 
with which it combined at a high temperature. 
It affords malleable iron. Byitself it cannot afford 
stable steel, nor stable white cast iron—at least, by 
means of metallurgic processes of the ordinary 
limited duration. Its physical characteristic con- 
gists in its malleability, aad it loses this only when 
it attains its ultimate form of blistered iron. 

Ferrosum passes easily into the state of ferricum, 
and in that state retains its quality of hardness: 
hence it will furnish steel and malleable iron. It 
| has the decisive property of being brought, by means 
of ordinary metallurgic processes, from iron to steel, 
and from steel to cast iron. On the other hand, fer- 
ricum cannot be changed into ferrosum, unless, per- 
haps, by very difficult operations: and—when it has 
been obtained from the compounds of the per-oxide 
—not so as to be a stable form. If it has been 
originally ferrosum, it may be made so again. 

Malleable iron consists of a mixture of ferrosum 
and ferricum in various proportions, the ferrosum 
having been changed, at a high temperature, into fer- 
ricum. Its quality depends on the relative amount 
of each constituent. 

Steel, when stable and of a good kind, consists of 
ferrosum and ferricum in the proportions represented 
by their atomic weights: hence the magnetic oxide 
of iron, which contains the two oxides in these pro- 
portions, furnishes the best kind of steel. It is 
worthy of remark, that the magnetic oxide and mag- 
netic pyrites—which both contain the two kinds of 
iron in the proportion of their atomic weights—are, 
like hardened steel, permanently magnetic. 

Black and grey cast iron differ from the white, in 
consisting of ferricum, which retains a part of its 
peculiar qualities, and which, during slow cooling, 
abandons the carbon it took up at a high tempera- 
ture. In grey cast iron, the ferricum usually pre- 
dominates. In the mottled kind, the two irons 
retain their peculiarities: the ferrosum, combined: 
with carbon, forms the white portion, and the ferri- 
cum, with its deposit of carbon, the dark. 

The twokinds of iron remain distinct, and preserve 
their characteristic properties, however mixed to- 
gether, during most of the processes to which they 
are subjected in metallurgy. | 

The relative amounts of ferrosum and ferricum ina 
given product depend not only on the ore whence it 
has been obtained, but the temperature and re- 
agents employed in its manufacture. A low tem- 
perature favours the presence of ferrosum ; re-agents, 
such as phosphorus, which combine with odd numbers 
of atoms of oxygen, not less than three, favour the 
production of ferricum. The high temperature capable 
of developing the latter will be required for a 
shorter time, if re-agents are used in aidofit, When 
the proportions of ferrosum and ferricum are due 
not tothe ore, but the temperature, or re-agents, 
they are in an unstable state: which explains the 
slow effect of time, and the rapid effect of vibration, 
in deteriorating axles, &c., so as to render them 
liable to breakage. 

When steel is suddenly cooled the carbon is com- 
bined iu a stable form with the ferrosum, but in an . 
unstable with the ferricum. Subsequent tempering 
separates the carbon from the ferricum, and restores 
the malleability of the latter. . 

There is reason to suppose that the calorific capa- 
city of iron depends wholly on the relative amounts 
of the ferrosum and ferricum. Should this be found 
to be strictly the case, calorific capacity may yet be 
used asa simpleand effective means of distinguishing 
the nature and origin of a given specimen of iron. 


T1n.--The presence of lead in the tin employed 
for coating the sheet iron used for cooking utensils 
may be at once easily detected by filing off 
about ten grains of the suspected tin coating, boiling 
it with an excess of nitric acid diluted with three 
times its weight of water, filtering, and then adding 
to the clean liquid a crystal of iodide of potassium. 
Should lead to the amount of only the one ten- 
thousandth part be present, a yellow precipitate, not . 
ane by excess of ammonia, will be thrown 

own. : 


_ Potassium is naturally an expensive metal, on 
account of the troublesome process required for its 
reduction. It is likely, however, henceforward to be 
obtained much more easily and economically, as it 
has been found by Beketoff that it may be separated 
from its compounds by means of aluminium—hydrate 
of potass being the most convenient for that purpose. 
Its cost will therefore henceforth depend on that of 
' aluminium. | 
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SOLDERING. 
(Continued from page 140.) 


The works requiring to be hard soldered do not 
differ greatly in their treatment, therefore but few 
examples are necessary here—though it should be 
mentioned some nerve and experience are required, 
as the melting heat of both metal and solder very 
nearly approach similarity. The hard solders most 
commonly used are the spelterand silver solders. The 
general flux is borax, and the modes of heating are 
—the naked fire, the furnace or muffle, and the 
blowpipe, as shown in our last. Fine gold, beat 
out and cut into shreds, is used for soldering vessels 
for chemists made of platinum ; copper in shreds is 
sometimes used for iron; gold solders, laminated, 
are used for gold alloys; spelter solders, granulated 
whilst hot, are used for iron, copper, brass, gun 


metal, German silver, &c, ; silver solders, laminated, 


are used for all silver works and for common gold 


In soldering gold and silver the borax is rubbed 
on a slate with water, to the consistence of cream, 
and is laid on the work with a camel-hair pencil and 
the solder, either in wire, dust, or otherwise applied. 
In many works such a delicacy has been attained in 
the application of the solder, that no scraping or 
filing of edges is necessary, and the borax is re- 
moved by immersion in “pickle.” 

In treating of soft soldering, it may be noticed that 
the plumbers’ sealed solder (two parts lead and one 
tin) melts at 440° Fahr. ; fine tin solder (two parts 
tin and one lead) melts at 340°; and the bismuth 
solders at from 250° to 270°; the modes of applying 
the heat differ much in consequence. 

The following table of alloys and their melting 
heats, fluxes, and modes of applying heat is founded 
on one drawn up by Mr. De Claubry, all of which 
will be occasionally referred to by figure and letter 
throughout this matter :— 


work, also for German silver, gilding metal, iron, | 


steel, brass, gun metal, &c., when extra neatness is 
required ; white or button solders, granulated, are 
employed for the alleys called button: metals. 
Several solders contain zinc, which is useful be- 
cause it increases their fusibility, and where the 
solder cannot be seen it indicates the completion of 
the process—for when the solder is melted, the zinc 
volatises and burns with the well-known blue- 
coloured flame; and as just at that instant some 


zine is consumed, the alloy remaining becomes” 


tougher, and thus more nearly approaches the con- 
dition of the metal it is desired to join. Cleanliness 
of parts before applying the solder is desirous, 
though where the red heat is employed this does not 
matter. 

Works in copper, &c., prepared for brazing, either 
by lap or ‘‘ nick,” the grain spelter and borax pow- 
der are mixed in a little water, and the mixture is 
spread as evenly as possible along the joint to be 
made. Suppose the work to be made is a pipe, then, 
before placing on the mixture the end is laid hold of 
by the plyers, and when allis ready, fire included, 
the pipe is gently deposited on the coke, the foot in- 
serted in the chain attached to the rocking shaft, 
and the blast let into the fire. Gradually the water 

evaporates, then the borax ‘‘ froths,” next it flows 

quietly, like gluss; the fire being now bright, and 
the pipe red, the solder fuses, and runs into the 
joint, assisted by a tap or two with a tool—the joint 
is made in a second, and the pipe pitched into the 
water, or dipped therein to cool. We have seen a 
joint made so well, and, withal, so easily as not to 
require the file. 

Tubes, however, are generally secured by hoops 
of binding wire twisted up; and those soldered 
upon the open fire are most commonly soldered 
from within, as, otherwise, the heat would have to 
be transmitted across the tube with greater risk of 
melting the work before the solder fused. Locomo- 
tive boiler tubes are rested on the flat plate of the 
brazier’s hearth, and portions equal to the extent of 
the fire are soldered successively. The common Bir- 
mingham tubes for bedsteads, gasworks, &c, are 
soldered from the outside; but, as this is performed in 
shoot furnaces open at both ends, and level with the 
floor, the heat is applied more uniformly round the 
work. 

Iron requires less precaution, and there is no risk 
of fusion, Thus, in soldering spiral wires to form 
the internal screw in the boxes of ordinary tail-vices, 
the work is coated with loam, and strips of sheet- 
brass are used as solder; the fire is kept well up till 


the blue flame appears at the end of the tube, when 


fusion is complete; the work is withdrawn from the 
fire, and rolled backwards and forwards to distribute 
the solder equally to every part. Locks, &c., are 
also covered with loam, to prevent the iron scaling 
off. Sheet-iron, we are infermed, may be soldered 
by filings of soyt cast-iron, applied as in soldering 
with borax, which has been gradually dried in a 
crucible and powdered, and a solution of sal-am- 
moniac. 

The finest works in iron and steel, and those in 
brass requiring great neatness, are treated to silver 
solder, of which very little indeed is required in the 
hands of a decent workman. ‘The practice is the 
same as in brazing: the joint is first moistened with 
borax and water; the solder is then placed on the 

oint. In heating, care is taken not to displace the 
solder; for which reason some boil the borax, or 
drive off its water of crystallisation at red heat, 
then powder it, and apply it dry along with the 
solder. Others, again, fuse the borax on the joint 
before placing on the solder. Many works united 
with the hard. solders—mathematical instruments, 
jewellery, &c.—are soldered with the blow-pipe; in 
nearly all cases supported, and sometimes covered 
with charcoal, for concentrating the heat. 
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The application of this table is now shown :—Iron, 
cast-iron, and steel, 8, B, D, if thick heated, by a, 
b, or c, and sometimes by g. Tinned iron, 8, ©, D, 
f. Silver and gold soldered with pure tin or with 
8, E, a, g, or k. Copper and brass, gilding metal, 
gun metal, &c., 8, B, C, D; when thick, heated by 
a, b, c, e, org, and when thin by f org. 
metal, 8, B, C, D; the heat to be cautiously applied 
—sand-bath for preference. Zinc, 8, O, f. Lead and 
lead pipes, or ordinary plumbers’ work 4—8, F, dor e. 
Lead and tin pipes, 8, D, and G, mixed, g, also f. 


Britannia metal, 8, ©, D, g. Pewters, the solders: 


vary in fusibility according to that of the metal; 
generally G, and i, are used, sometimes also G and 
g, or f. The whole of the table of Mr. De Claubry, 
which enumerates 102 different alloys, &c, may be 
found, we believe, in ‘“ Le Dictionnaire de l'Industrie 
Manufacturiere Commerciale, et Agricole, par A. 
Baudimont ” (Paris ed. 1833), Vol. I., 326. We 
may further add here, that iron and brass, &c., are 
sometimes burned or united together by partial 
fusion, by pouring very hot metal over or around 
them (d). Lead is united without solder by pouring 
on red-hot lead, and employing a red-hot iron (d, c), 
and also by the autogenous process to be hereafter 
described. 

Soft-soldered joints should be well cleaned, 
and it is usual with all the metals, except clean 
tinned plate, or tin alloys to scrape the edges where 
the solder is wanted to adhere. Lead works are first 


Speculum | 


Smeared round the intended joint with a mixture of 
Jampblack and size, to prevent the adhesion of the 
intended solder; then the ‘parts to receive the solder 
are scraped quite clean and the clean part rubbed 
over with tallow. Some joints are wiped without 
using the soldering iron; A, 7, e, the solder, is 
heated just below melting point, poured on the 
joint to heat it; the solder is then smoothed with 
the well greased piece of .bed-tick, with which the 
surplusage of solder is removed, Other lead joints 
are left in ridges from the bulbous end of the iron, 
which is heated [nearly to redness, and not tinned ; 
the iron and cloth are both used at the commence- 
ment, for moulding the solder and heating the joint. 
Vertical joints, and those for pipes, require the 
cloth to support the fluid solder when poured on the 
lead. 
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Slight works in lead requiring more neatness than 
ordinary plumbing are soldered with the copper 
bolt represented in Figs. 2 and 4. These bolts are 
pieces of copper rivetted into iron shanks, and fitted 
with wooden handles. All works in tinned iron, 
and sheet zinc, and many in copper and other metals, 
where thin, are soldered with this tool. To tin this 
bolt heat it to a dull red, hastily file it to a clean 
surface, then rub it quickly, first on a lump of sal- 
ammoniac, and then on a bit of tin solder. In sol- 
dering coarse work, when the edges are brought 
together, slightly strew on resin, contained in. the 
box, Fig. 3—the copper bit is held in the right 
hand, the cake or strip of solder in the left, and a 
few drops are melted along the joint at short inter- 
vals. “ʻihe bolt is then used to heat the edges of the 
metal, and to fuse and run the solder. The tool 
must not be too hot, else it will not pick up drops of 
the solder from the cake on the tray, Fig. 1, to dis- 
tribute it along the edge. The tool is sometimes 
passed only once slowly along the work, but the 
operator is in this case dexterous, uses a tool with & 
thin keen edge, and the flux used is muriate of zinc, 
with which the joint is moistened with a bit of 
wood, previous to the application of the tool. One 
section of the tray is devoted to a wet rag, on 
which to cool an overheated tool. 


FIG. 2. 


Copper works are commonly fiuxed with pow- 
dered sal-ammoniac, and so is sheet-iron; but 
various methods are adopted by various people but 
any mode will suffice so long-as the metals,are de- 
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fended from oxidation. li: 
solder than other metals. Theflux sometimes used 
is sal-ammoniac, but the muriate of zinc (made by 
dissolving fragments of zinc in muriatic acid, diluted 
with an equal quantity of water) 1s superior, and 
serves well for all the other metals, without strict 
necessity for clean surfaces. ; 

We are here reminded by a correspondent that in 
soldering small articles a difficulty is experienced in 
using the common copper bit or blow-pipe, from the 
heat given forth passing to the parts of the work 
surrounding that to be soldered. The tool at Fig. 
5, with the bolts e, c, c, inserted at c in the holder 
will obviate this difficulty. In using it, heat the 
iron red-hot, slip in the bolt—in a minute it is hot 
enough to do its work. on ; 

Space compels us to leave the description of Fig. 
6, the pewterer’s hot air blast, until our next. 


(To be continued. ) 


THE ROYAL OBSERVATORY AT GREEN- 
WICH.* 


(Continued from page 138.) 


The interior of the tube, its glasses and wires, being 
aow all right, or the amount of error known, the 
outside requires attention, for should the pivots on 
which it turns be out of level, the telescope will be 
tilted on one side, and not point to the meridian, 
consequently, the unfortunate astronomer will see 
the star cross the micrometer wire before or after it 
is on the meridian, and he will register the real time 
of transit incorrectly. Thus it is necessary to test 
even the polished iron axis and its bearings, and this 
‘ error of level ” is ascertained, not by a spirit level, 
qut by the following very ingenious and simpler con- 
qrivance. The transit circle tele- 
scope is turned completely upside 
down, till it points to a trough 
of mercury beneath. A ray of 
light froma gas jetisthen thrown 
from a glass plate E on all the 
anicrometer wires, which are thus 
brilliantly illuminated. Should 
the horizontal axis of the tele- 
scope be perfectly level, the ob- 
server will see only one set of 
wires, because the reflected 
images from the mercury will be 
thrown back upon, and exactly 
coincide with. the real wires. 
Should the pivot be out of level, 
the real and reflected wires will 
not coincide, consequently the {7 
observer at E will see two sets Ë 
of wires, one set rather more bril- 
liant than the other. In the cut the central micro- 
meter wire C illustrates the principle. Should the 
pivot not be out of level, one wire only will be seen 
ta C. Should it be out of level, for instance, at B, 
the dotted lines show how the image will be re- 
flected by the mercury to D, whereby the astronomer 
will see two wires B, D, insteadof one. By moving 
the micrometer wire the two sets of wires are made 
to coincide, the mean of the micrometer readings is 
taken, and the difference between the mean read- 
ing and the reading corresponding to the line of 
collimation, is the error of level. 

- But the cares of the astronomer are:not yet over. 
If the Connecticut witches, who, as everybody 
knows, once swept the cobwebs out of the sky, had 
only left one thread in the true meridian of Green- 
wich they wouid have saved a deal of trouble. The 
true central line of the telescope has now been 
ascertained, as well as the level of the pivots, con- 
sequently, the tube will do to take an observation of 
a star crossing the zenith. Should, however, one of 
the pivots be too far north or south, on turning the 
telescope over towards the horizon, every inch of 
that motion will make it point more and more away 
from the meridian. This is known as the “‘ azimuthal 
error,” and is not very difficult to ascertain. Should 
the tube first point to the zenith, and the axis rest 
truly east and west, on the turning the telescope 
over it must at last come plump upon the North 
Star, the whole of its motion. being in the true 
meridian. As a matter of fact the mechanical por- 
tions of the apparatus are so well made, that on 
swinging the telescope over the North Star does 
always come into view, but the North Star has an 
apparent orbit the centre of which is the true north, 
and not the star itself. 

The azimuthal error, then, is determined by obser- 
vations of Polaris, or of 3 Ursæ Minoris, at consecu- 
tive passages above and below the North Pole, 


(* Extracted from the Engineer.) 


Zinc is more difficult to 


Other stars also can be employed, sometimes, for 


instance,the stars Cephei 
51 (Hev.) and a Urse 
Minoris. However, the 
North Star may be 
chosen to illustrate the 
method of detecting the 
amount of azimuthal 
error. Let A, E, F, H, 
be the small circle de- 
scribed by the Polaris 
the North Star, round 


E 


heavens, the line E, G, 
D, being the true meri- 
dian of Greenwich, and 
C the zenith. Should 
the eastern pivot of the 
transit circle teléscope 
be too far north, a line 
A, B, through its cen- 
tre, instead of coinciding 
with the true meridian, 
will cut the circle at A 
and H. As Polaris 
takes twenty-four hours 
to complete the circle, 
if the telescope pointed 
to the true north, the 
star would cross itg 
field at K, and exactly 
twelve hours afterwards 
> at E. If, however, as 
in the cut, it did not 


point to the north, the. 


star would cross it at H, 

apparently behind time, 

and again at A, ap- 

parently before time, 
the whole interval being considerably less than 
twelve hours. This period of time gives the data 
from which the azimuthal error is computed. The 
azimuthal error tables commonly used at Greenwich 
are for the most part based upon observations of 
Polaris above and below the pole. The angle of 
error is computed from the zenith, at C. 

The cast iron graduated vertical circle of the 
transit instrument, for ‘‘ zenith distance” observa- 
tions, is 6ft. in diameter, with two sets of divisions. 
The set on the western side is cut upon a band of 
silver let into the iron, and divided into five minute 
spaces, which have to be read by microscopes; the 
other side is divided by points to every five seconds. 
There are six reading microscopes, which are simple 
perforations through the stone pier, having their ob- 
ject glasses inside, next to the graduated circle, and 
their eye-pieces outside, in a circle about 2lin. in 
diameter. 

Such are the leading features of the great transit 
circle at Greenwich Observatory. After all the 
care that is necessarily taken to learn the amount 
of the sources of error, it does not follow that when 
an observation is made that the telescope itself 
points to the true meridianal line. Its deviations 
from that line are however known by the above 
tests, and the error allowed for by calculation rather 
than by adjustment of the instrument. The error of 
collimation is much under control, and kept very 
small by adjustment, the remainder being allowed 
for in the calculations. . 

The altazimuth instrument, as represented above, 
was erected in 1847, specially for lunar observations, 
Mr. Simms being the optician, and Messrs. Ran- 
somes and May the engineers. Like the great 
transit circle, it has a very firm foundation, consist- 
ing of a three-rayed pier of brickwork, built up from 
the solid ground, and having no connection with the 
building. The radial arms of the iron triangle, sup- 
porting the upper part of the instrument, rest upon 
a smaller pier on the centre of the brick pillar. All 
parts of the frame possess great firmness, the 
principle of construction adopted, being to make as 
much of the instrument as possible in single solid 
casts of metal, to avoid the use of small screws, and 
to give the observer no power of adjustment. All 
errors are calculated by the methods already de- 
scribed, and allowed for when reducing the observa- 
tions. The altazimuth instrument, like the great 
transit circle, has a room to itself, with the usual 
mechanical appliances, for opening and closing the 
shutters in the sides and roof. 

The Astronomer Royal thus describes the instru- 
ment :—‘‘ For the support of the upper pivot a 
horizontal iron triangle is carried by the three-rayed 
pier; on each side of this there is mounted a vertical 
iron triangle; and the three vertices of these are 
connected by an upper horizontal iron triangle; 
three radial iron bars, supported on its angles, carry, 
at their point of union, the Y in which the upper 


_one of the vertical cheeks. 


G, the true pole of the. 


153 
pivot of the vertical axis turns. The frame revolving 
in azimuth consists of a top and bottom, connected 
by two vertical cheeks, all of cast iron; the micro- 
scopes for viewing the divisions of the horizental 
circle are cast in the same flow of metal with the 
bottom piece, and those for viewing the divisions 
of the vertical circle are cast in the same flow with 
The vertical circle and 
telescope are of gun-metal; the side of the circle 
which carries the graduated limb, the ends of the 
telescope, and one of the pivots, being cast in one 
flow ; and the other side of the circle and its pivot 
cast in another flow. The diameters of both circles 
(horizontal and vertical) are 3ft.; the length of the 
telescope is 5ft.; the aperture of its object. glass 
33in. The top carries two levels and the bottom 
carries two levels, parallel to the axis of the vertical 
circle; the vertical cheek which carries the micro- 
scopes carries also two levels parallel to the plane of 
the vertical circle.” 


(To be continued.) 


VELOCIMETER. 

A simple piece of mechanism, which shall at 
once tell the distance to which the vehicle it is at- 
tached has run, and the consequent speed per hour, 
isa something which has yet to be manufactured, 
It has often been attempted—we are not aware 
that it has been achieved, so as to be readily appli- 
cable to cab or hansom, or locomotive engine. 
Such an index in a railway carriage would be a 
great convenience to passengers, and its presence 
there would operate as a mental check on a driver 
tempted, through slacking pace here and there, to 
make up for-loss time by racing his train, The 
annexed sketch, which has been forwarded to us by 
a correspondent named “R. J. Atcherley,” is an 
offer in this direction; but, whilst saying that it 
will not do, for reasons which are self-evident, yet 
we give it publicity for the purpose of drawing forth 
the inventive talent of some one or more of our 
readers, 


A, A, are levelled wheels, applied to change the 
direction of rotary motion ; B is a hollow rod con- 
taining a smaller rod F, which is fastened in a loose 
socker to the sliding clasp D, and which, when the 
wheel at G is in motion, and the iron balls G, G, 
rise with the increasing speed, will mark on a 
graduated index at E, the rate of the speed per 
hour in miles at which the said wheel is moving. 


ALLOY.—‘‘ Fusible metal” consists of two parts by 
weight of bismuth, one of lead, and one of tin. It 
received its name from being at the time of its dis- 
covery, and long after, the most fusible metallic 
compound known. It melts at about 200 deg. Fahr. 
It has been found, however, that the addition of 
cadmium renders the point of fusion still lower. 
Thus, one equivalent ef cadmium and one of bis- 
muth, one of lead and one of tin, or two of bismuth, 
two of lead, and two of tin fuses at about 155 deg. 
Fahr. Three equivalents of cadmium, four of bis- 
muth, four of lead, and four of tin fuses at about 
153 deg. Fahr. And four equivalents of cadmium, 
five of bismuth, five of lead, and five of tin fuses at 
150 deg. Fahr 
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KRUPP’S STEEL TIRES 


Mr. Thomas Prosser, Krupp’s agent in America, 
has issued a pamphlet from which we extract the 
following :—‘‘ Mr. Winslow (master mechanic of the 
Housatonic Railway ) states that the Reindeer, weigh- 
ing 45,054 lb., ran 72,483 miles, with an average 
wear by abrasion of 3-16in., on a set of four of 
Krupp’s cast steel tires. These wheel tires, which 
were 57'75in. diameter when they commenced run- 
ning, where 57°375in: diameter when they had run 
these 72,483 miles; the average width of the wear of 
each tire was 21, which gives 87 lb.==1-49 Ib. per 
thousand miles for a 25-ton engine, as the amount of 
wear by abrasion only. The wear by abrasion of the 
puddled steel tires on the Luxemburg, we have seen, 
was 4 117 times as much as Krupp’s cast steel ones, 
and we are quite certain that iron ones wear much 
more. Hence we assign 358lb. for loss of metal by 
mere abrasion of puddled steel tires in running 60,000 
miles =6'14 Ib. per 1,000 miles with a 25 ton four- 
wheel locomotive, while a former statement makes 
the loss of iron tires 7-217 lb for the same service. 


IMPROVEMENTS IN STEAM ENGINES. 


Mr. Geo. Yellott, of Baltimore, has invented an 
engine, in which the cylinder is constructed in two 
sections, of unequal diameter, each section being one- 
half of the whole length of the cylinder, with the end 
of the section of larger diameter open, ana the end 
section of smaller diameter closed, with a piston fitted 
air-tight and steam-tight in each section, and the two 
pistons connected by a piston rod, so that when steam 
is admitted into the smaller section and acts against 
the piston in that section, the other piston in the 
larger section may be driven out against the resis- 
tance of the atmosphere, and the reactive pressure of 
the steam on the closed end of the smaller section of 
the said cylinder occasioned by said resistance may 
be used as the motive-power of the engine. He also 
claims as part of his invention the cylinder in combi- 
nation with and placed horizontally on the platform 
supported at its outward edge by the wheel resting 
on the circular rail, and attached to and revolving 
with ihe vertical shaft, with the upper and lower ex- 
tremities of said shaft working steam-tight in the two 
steam-tight boxes, and with the hollow spaces in the 
upper and lower portions of said shaft, for the ad- 
mission of steam from the boiler and the escape of 
exhaust steam, the said cylinder being placed on said 
platform, with the closed end of the smaller section 
perpendicular to the centre of motion of said vertical 
shaft, and firmly attached to said platform, so that it 
may be made to revolve with it. He likewise claims 
other modifications in detail of the same arrangement, 


MODELS IN THE SOUTH EASTERN IN- 
DUSTRIAL EXHIBITION. 


Amongst the most remarkable objects in mechanics 
are Messrs. Penn and Co.’s superb model of the en- 
gines of the Minotaur’ and the Northumberland, of 
1,350-horse power, the model being made to thetscale 
of one inch to the foot. For compactness of arrange- 
ment, completeness, and effective working, we ven- 
ture to think that these engines are as yet unsur- 
passed by any others hitherto constructed. Imme- 
diately adjoining Messrs. Penn’s model is another, 
almost equally beautiful, contributed by Mr. John 
Matthews (of the same firm), showing the parts, in 
all their details, of a direct-acting marine engine, 

fitted with an ordinary paddle-wheel onthe one side, 
and with feathering blades on the other. Adjacent to 
these is a model somewhat rougher in finish, yet 
tolerably sightly, of a cigar boat for sailing. The 
cigar boat that is being built on the other side of the 
river, and which has excited considerable interest in 
the district, has attracted the attention apparently of 
Mr. W. H. Child, a journeyman shipwright, who 
has made a model considerably different from the 
vessel being? constructed at Blackwall, in this espe- 
cially, that Mr. Child puts a deep—very deep—keel 
to his vessel. Itis professedly adapted for sailing, 
and not steaming, and as yet on the Serpentine, and 
in any other contests in which it has had the chance 
of engaging, this model has beaten hollow all the 
miniature clippers that have been tried against it. 
The body of the boat is of zinc, the keel of lead. It 


is about 3}ft long. 

In the time of Henry VIII. the Royal Navy 
consisted of one ship of 1,500 tons, two of 800 tons, 
three of 600 tons, and six or seven smaller. At his 
death the navy was extended to fifty ships, making 
12,000 tons, manned by 8,000 men. Elizabeth’s 
fleet in 1588 consisted of one hundred and seventy- 
six ships, with 15,000men At the death of George 
II. there were four hundred and twelve ships, mea- 
suring together 321,000 tons. ; 
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. Apparatus for dispersing scents, E. Atkinson—6d. 
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. Preventing noise from furniture. A. Drevelle—4d,. 
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JOHN SMITH & Co, 
ENGINEERS AND BOILER MAKERS, 


Sole Londen Agents. 
All Boilers supplied by this firm Insured the. r 
Twelve Months Free of Charge. 


27, 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 


191, OLD KENT ROAD. . 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, B, 


Patterns designed and arranged from instruction accerding to 
requirement. 


JAMES LEWIS, 
(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 

41, GREAT QUEEN-STREET, LINCOEN’S INN-FIELDS, 

(late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 

l out to Seale. 


ne 


SUFFELL MATHEMATICAL 
. INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 16s. to 42s. ; Telescopes, 5 miles range, from 6s. 6d. 5 
10 miles ditto, 8s. 6d. and 10s. 6d. ; Boxwood scales, engine 
divided, 2s. 6d.; T squares, Is. to 5s, ;Measuresana Rules 
of all nations, Post-office orders payable at Oharing 
Cross branch. Lists of pricesforwarded on application. 


PATTERN 


WEHEALE’S SERIES. 
Catalogue on Application. 


MACHINERY, Construction and Working, by 
C.D, Abel. 1s. 6d. Illustrations, 4to. 7s. 6d. 


oie AND LOCOMOTION, by J. Sewell. 
S. 


LOCOMOTIVE ENGINES, by G. D. Dempsey. 
1s. 6d. Illustrations, 4to. 4s. 6d. 


MECHANISM AND CONSTRUCTION OF 
MACHINES, by T. Baker ; and TOOLS AND 
MACHINES, by J. Nasmyth. 2s. 6d. 

CLOCK AND WATCH MAKING, and Church 
Clocks and Bells, by E. B. Denison. 3s. 6d, 


STEAM ENGINE, Mathematical Theory ef, by 


T, Baker. Is, 
London!: VIRTUE BROTHERS & CO. 1, Amen Corner. 


“THE ARTIZAN.” í 


ATENT OFFICE & DESIGNS REGISTRY, 


(Office of * The Artizan” for Scotland). 
W. R.M. THOMPSON & Oo., 20, Buchanan-street, Glasgow, 
Oonsulting Engineers and Patent Agents, 
in connection with 
WILLIAM SMITH, Esq., C.E., Director of the Artizan Patent Office" 
London, Proprietor and Editor of the “ Artizan,” a Monthly Record 
of Engineering and the Industrial Arts, TRANSACT ALL BUSINESS BE- 
LATING TO Barrish AND FOREIGN PATENTS FOR INVENTIONS, AND THE 
REGISTRATION OF DESIGNS, AND EXECUTE PLANS AND SPECIFICATIONS OF 
ALL KINDS OF MACHINERY IN.THE MOST CORRECT MANNER, AT THE LOWEST 
POSSIBLE CHARGES. Provisional Pretection, £8 8s. Ordinary Charges 
for Complete Patent, £42. 

All general information in reference to Patents given free on 
personal application, or by letter, when an addressed stamped en- 
yelope is enclosed. 

The “Artizan” supplied, and all business for it in Scotland may 
be transacted at the above Office, 20, Buchanan-street,Glasgow. 


FIOLLOWAY'S PILLS. THE READY RE- 


MEDY. When winter sets in the human constitution under- 
oes many trials, from some of which disease will spring, unless the 
blood repelled from the surface of the body finds organs capable of 
receiving it, and secretion adapted to consumeit. This preservative 
power is admirably displayed by proper doses of Holloway’s Pills which 
relieve the liver, karore and bowels, from undue congestion by im~ 
mediately augmenting their secretions, and so diverting any surplus 
quantity of blood from asituation where its continued presence must 
be mischievous. With these Pills and an attentive perusal of their ao- 
companying “directions” neither great} wigmont nor much experience 
is required to conduct even the delicate through the trying time è 
winter. 
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PATENT HOLLOW STEAM PACKING. 
PAn great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is 80 cou- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber snect Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or auy description f India-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Manufacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, I[ndia-rubber 
Works, Cowper-street, City-road. 


PATTERN AND MODEL MAKING | 


By Contract or Otherwise. 


EXECUTED WITH DISPATCH, 
BY 
J. H. Mo MORRAN, 
40, SALISBURY COURT, FLEET STREET. 


W. H. PEARCE, 
LATHE AND TOOL. MAKER, 


77, GREAT SUFFOLK STREET, 
BOROUGH, S.E 
Lathes from 35s, upwards, 


| MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effecfive, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. 

Turner's Patent Strap and Hose Company. 
Manufavtory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, t.C. Mr. H. FERRABEE, Agent. 


orcs SELF-ACTING LUBRICATORS 


FOR STEAM ENGINES. 
Testimonials and Prices Post free. 


Apply to EDWIN H. NEWBY, 
31, CHEAPSIDE, and LEICESTER. 


The above Lubrieators grease every particle of steam previous to 
its passing through the valves into the eylinders. ' 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
‘moderate charges. TlelLI iventors’ Manual free by post, 
or gratis on applicatiou.—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 


INVENTORS ASSISTED 


[SN Securing, Carrying Out, and Disposing of 
their Inyentions—Apply to Messrs. B. BROWNE and CO., 
‘British and Foreign Patent Office, 49, King William-street, London- 
oridge. 


A Pamphlet gratis, on Cost of Patents, may be had on application 


[TN VENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application te Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


O INVENTORS—GENERAL 

_. PATENT OFFICES.—L. de FONTAINEMOREAD, 

4, South-street, Finsbury, London ;.10, Rue de la Fidelité,. 

Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 

tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £210s. Circular gratis on application. 


ATENTS FOR INVENTIONS.— Full 

instructions may be ebtained by applying to Mr. W. 

T. RAWLE, Office of British and Foreign Patents, 8, Small 
street, Bristol. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch. offices and 
agencies in every Continental State and in America. 
Established 30 years.’ Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C.. . 


HEEL, RACK, and SCREW CUTTING. 

SPUR, BEVEL, RATCHET. WORM and INTERNAL 

WHEELS cut to any size or number of teeth ; also racks of any 

length or pitch. Dividing plates drilled or lined. Screws cut to any 

. size or pitch. Je Wilkinson, Engineer, St. George’s Works, 83, St. 
_ George’s-road, S. London. 


A MARVEL OF CHEAPNESS. — THE 

& newly. Invented POCKET TIMEPICCE, with handsome gilt 

- cage, and an elegant enamelled DIAL, interspersed with gold, price 
by post 14 stamps. -JOB MALPASS, Kidderminster. 


MHE LONDON DRAWING ASSOCIA- 


= TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
ee Adelphi, London, Enclose stamp for pro- 
spectus, 


KCOND-HAND CASES OF MATHEMA 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Miero- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 


- Catalogues forwarded on receipt of three stamps for each, 


CREW CUTTER’S GUIDE, 
Price 1s. 6d., or stamps. 


Containing 115 Pages and nearly 2,000 Trains of Wheel i 
threads and pitches. par eure 
Tables for Tap making for Engineers, + to 6 inches, Gas Ta i 
2 inches, Mr. Whitworth’s thread and make. ' A 
A lithograph showing a new radius gear invented by the author 
of this work. f 
May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent. 


LANS, ELEVATIONS, &c., Made, Copied, 
Traced, Reduced, or Enlarged. in the best manner, at moderate 
charges, by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 


GTAN DARD GAUGES, Surface Plates, Straight 


` Edges, Scales of Length, and other Instruments of Precision, of 
great accuracy and of all sizes. 
H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester. 


O CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock frou of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised, Wire Ropes; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description. 

JOHN HORSLEY, 
Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER, 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, _ 


For Sale, and Ready for Delivery :— 


Height of Centres. 
63 Inches, 


99 
73 


8 
8 
8 
10 


11 


a 


a 
Cl 


Also a large Assortment of Single and Double Geared Drilling and Boring M 
Shaping, Slotting, Bolt Screwing, Punching, and Shearing Machines; Hydraulic Jacks, Screw Jacks, 
and other Tools. ph 


Apply to W. BLACKETT, Hope Iron Works. 108, Southwark Bridge Road, London. 
E&E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY, & Co,, 


Length of Bed. 


6 Feet. 
5 
-14 ae 
8 99 
12 ie 
13 i 
16 55 
16 53 
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Machines: Planing 
3 3. > 3 


73,. Queen Street, Lonpon, E.C. 


E RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


LU ; —— 

‘Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securiug prote>tioa for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. | 


PATENTS. 


ME 


VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia? 
Patent. Agent, 54, Chancery-lane, W.C, 


Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 


8 guineas. A “Guide to Inventors” free by post. 


320T SERS, 


SAMUEL 
Suits for all Cecasions 
3Gs. to Hás. 


por 


ae 


16s. to 35s. 


50, LUDGATE BILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 


fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase. 


Loxpon : Printed by Mapprck and Porracr, 1, Crane-court, Fleet-street; and Published for the Proprietor at the 


KE ot the New 


l agents Publishing Company, 147, Pleet-streeti’ | 
Advertisements and Communications for the Editor are requested to be sent to T5» FLEET-STRERT. 
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COAL-GETTING ` MACHINERY. 


F there is any one thing more than anothe” hy snah 

Í which we may lay claim for consister- during zong A 

existence of our journal, itis that e° d ah what aa 
-could to popularise the snbject< z“ & 


"s of coal-getting by 
machinery, and thus to al, uatelthe sufferings‘of,the 
bees EES. 2 7 
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provements in Machinery used for condensing at- 
mospheric air, and in Machinery worked by com- 
pressed air, employed in getting coal, stone, and 
minerals,” which we have this week partially 
illustrated, and are now about to fully describe. 

For the purpose of condensing atmospheric air, the 
piston-rod of a reciprocating steam-cylinder is con- 


“ black diamond getters” in their toils underground. 
Nor do we know of any one among the many who 
have entered this field as inventors who have shown 
greater perseverance and better deserved success than 
does James Grafton Jones, of the Blaina Ironworks, 

near Newport, in Monmouthshire. This gentleman 
has just come forth with a fresh patent for “ Im- 


re ot tt Nt e: 
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nected to and works the piston of the air pump, the 
length of stroke of each piston being the same. The 
two cylinders (steam and air pump) are both fixed 
onthe same bedplate, by which they are readily re- 
tained true to each other, the two end covers of the 


two cylinders where the stuffing-boxes are con- 


structed, and through which the piston rod works 
areas close as may be together, simply allowing room 
to get at the two stuffing-boxes, The piston-rod 
does not pass through either of the covers at the 
other end of the two cylinders. The air-pump 
cylinder is contained in a trough or vessel, so that 
such cylinder may be constantly surrounded by cold 
water continuously supplied to the trough. The 
relative diameters of the two cylinders will depend 
on the pressure of the steam used in the steam 
cylinder and the pressure to which the air is desired 
to be compressed. Theuse of a fly-wheel and shaft 
are dispensed with, and the change of motion of the 
piston in the steam cylinder is obtained by tappets 
or spindles which pass through stuffing-boxes formed 
in the two end covers of the steam cylinder; the 
tappet at each end of the steam cylinder is at its 
outer end pin-jointed to the shorter end of a lever, 
which by its other end, by means of a connecting 
rod, gives motion to a slide valve. By this arrange- 
ment, as the piston arrives nearly to the end of its 
stroke it pushes out the spindle or tappet at the end 
of the cylinder, andthe position of the slide-valve 


is quickly reversed. At each end of the air-pump - 
cylinder are valve-boxes, in each of which is an 


induction and an eduction valve, which it is pre- 


ferredthould be circular, spindle-valves resting by 


their Gutter edges on rings of soft elastic matter as 
valve seats. A starting and stopping hand lever is 


applied tòoneöftheaxesof the levers which work the. 


slide valve of the steam cylinder. The outlets of thetwo 
valve-boxes of the ‘air-pump cylinder are connected 
together by a pipe, to which is connected the supply 
pipe to the engines or machines worked by com- 
pressed air. When the engines or machines are 


necessarily distant from the air-pump, two or more : 


air vessels are employed in connection on the supply 
main, and for this purpose cylinders or other forms 
of vessels are introduced at intervals along the 
supply-main or pipe of such dimensions as may be 
desired, and depending on the size and speed of 
working of the compressed-air engine which is 
actuating the picks used in getting coal, &c. ; by 
these means the supply of compressed air to the 
engine may be more advantageously made than when 
a long length of supply pipe or main intervenes 
between the pumping machinery and the compressed 
air engine without such enlargements or reservoirs. 


Heretofore the machines or engines worked by 


compressed air or other fluid used for actuating lever 
picks when getting coal have been arranged to be 
moved atong the face of the work, and tocause the 


ae 


cistern d, d, in order that it may be subjected to the 
action of cold water supplied. to such trough or 
cistern. The air-pump cylinder has a valve-box e, e, 


at each end connected together by a pipe f, f. In 
the arrangement shown the two tappets, g, g, are 
arranged to be one actuated by the steam 
cylinder piston a, whilst the other is arranged 
to be acted on by the air-pump piston c’, which. 
is the arrangement preferred; but if desired, 
both tappets g, g, may be arranged to be acted 


upon by the steam piston a’, or both may be ar- 


ranged to be acted on by the air-pump piston c’. The 
tappets g, g, have a hand lever g’, by which the 
tappets may be moved when required, and such 
hand-lever g’, gives motion to the slide of a small 
steam engine h, by the rodi, which at one end is 
pin-jointed to the lever g’, and at its other end is 
pin-jointed to the cranked lever 7’, which gives 
motion to the slide-valve of the small engine h. 
The hand-lever g’ has also a stud on it which works 
in slotted links connected to the end of the spindle 
or stem j, of the slide valve x, of the steam cylinder 
a, a, by which, in the event of the valve of the 
small steam cylinder h, not acting correctly, the slide-- 
valvek, of the engine a, a, will be moved by the 
hand-lever g’. The piston of the small steam cylin- 
der his on the spindle or stem of the slide-valve k, 
and there are stops l,l, on the other end of the 
valve spindle, which act against elastic packing in 
the standard m. $ 

In carrying out the second part of the invention, 
air vessels are placed at intervals—says about every 
80 to 100 feet, or at any other desired distances 
apart. These air vessels the inventor prefers to be 
of about the same lengths the air pipe, which is 
usually about 4 inches in diameter and about 9 feet 
length, whilst the air vessels are about 12 inches 


In conclusion, we wish Mr: Jones every success 
possible, and that we may long have to congratulate 
him on his progress, 


POWER REQUIRED TO DRIVE 
MACHINES. 
One of our correspondents writes us:—I should 
like to get a table giving the number of horse- 
power required for the different sizes of circular 


saws,” end we have no doubt that many persons: 
who are about to start machinery would like to | 
know what sized engines it is necessary to provide 


to drive their i#tachines. Por the benefit of these 
persons, we shold like to collect a large number: 
of facts in reference to the power employed in driving 
different kinds 6f machinery, and if any manufac- 
turer, superientéident, or engineer, will send us a 
statement of the facts in his own case, we will, if 


| approved, publish it, thus making our paper the 

i medium for collecting and disseminating a great: 
|mess of knowledge in regard to this important. 
| matter. 


ere 


Humsorpt ‘has estimated the aves®g@ annual 


| amount-of gold and silver which America yl? shed 
| to Europe inthe period from 1492 to 1580, atas OY: 
£52,000 sterling ; and the quantity of gold and sii-. 


ver produced: from the whole of America since the 
discovery up to the year 1803 to be 162,000,000 Ib. 
weight of the former, and 7,178,000,000 Ib. of the 
latter. | | a | 
THE ancient Greeks used a mixture of salt, nitre, 
and alum when melting their gold, by which sub- 
stance the silver was also purified. It is not improb- 


| able that lead was also added to promote the flux of 


the metals. i 
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‘DECEMBER 29, 1865. 
TO OUR READERS. 


We have, at the very moment of going to press, 
received a letter from the solicitor of Messrs. Holt- 


-zapffel, the Engineers of Charing-cross, accusing 


us of pirating from their work on ‘* Mechanical 
Manipulation.” We need scarcely inform our 
readers that we were, up to the time of receiving the 
letter, in ignorance of such piracy. We consider 
Holtzapffell’s work the leading authority for ama- 
teurs, and have often quoted it as such. Indeed, at 
page 148, in our last number, we inserted a letter 
from a correspondent, asking when the fourth volume 
of the work would appear. We have always en- 
deavoured to inform our readers from whence we 
gather our information, that they themselves may 
search and read more fully, and, although as yet in 
ignorance as to the correctness or extent of the 
charge against us, we can but express our willing- 
ness to apologise if we have been led into error by 
any too eager contributor. 
December 21, 1865. 


A Christmas Present or New Wear’s Gift 
for the Apprentice or Lmprover! 


Now Pitblishing DHE FIRST VOLUME 
. 0. l 
THE ENGLISH MECHANIC, 


A Record of Mechanical Invention, Scientific, and 
l Industrial Progress. 
UPWARDS OF ONE HUNDRED 
ILLUSTRATIONS. 

Hundreds of Useful Recipes, and Thousands of 
Hints useful to Old and Young in all Trades and 
Professions, cy a 

Handsomely bound, only 4s. 6d,; post free, 5s. 

147, FLEET-STREET, LONDON, and all 
Bookselteérs. 7 


di O ADVERTISERS. 


As the Enetisa Meowanic addresses itself to the largest 
and most intelligent portion of the community, and is 
the only Paper of the kind established, it offers unusual 
advantages as an advertising medium. 


SCALE FOR ADVERTISEMEN ve 4 

> 8. e 

Five Lines s.. — see e twee OO 
Every additional Line (Nine Words) .. 0 0 6 
Whole Page pee soo s.. ove œ. 880 
Half Page aoe eee ooo ore tso 4 4 0 


One column “328 ove see eee ees 3 0 0 
Post-Offi¢e Ona to be made payable to Groner MAD- 
DICK, Fleet: Street Branch. 
Advertisements to be sent not later than Friday. 
Letters to the Editor ‘tobe forwarded to 75, Fleet-Street, 


_ UR CHRISTMAS NUMBER. 
IN announcing his intention to publish an enlarged 
Edition of Taz Enciish MEċRANIO as a Christ- 
‘mas Number, To BE Issuzy ON THE FIRST 
TUESDAY IN JANUARY, WITHOUT ANY INCREASE 
IN PRICK, the Proprietor respaétfully submits 
that he thereby affords the meiny thousands of 
readérs and numerous contribitors an oppor- 
tunity of each contributing a something as a 
Chiistmas and New Year's Treat for his fellows 
—some little “trick of trade” (in the good and 
tive sense of the word); some impyovement in 
tools, anything, in fact, which may be of value 
to brother workmen, and will assist in the pro- 
motion of feelings of kindliness and good fellow- 
ship, which the season is so eminently calculated 
to call forth. The Editor will not fail on his 
part, and will be glad to find a hearty response 
to this challenge to do mutual good. 


The Guglish Mechanic. 
FRIDAY, DECEMBER 29ra, 1865. 


YEAR'S END TO YEAR'S END. 
do not know whether it is strictly ‘‘ mechani- 
cal” the wishing of our readers, most heartily, 


far: 


a Merry Christmas and a Happy New Year; but we 


are willing to run the risk of being thought extremely 
unprofessional in this item, as we seék in it to culti- 
vate that which is sò much wanted all the world 
ever—good feeling. During all the year now closing 


| we believe artizans in general have set with remu- 


nerative employment; and the various tests—banks 


’ and societies which exist principally from and through 
tho Working masses, tell a very favourable tale. Our ~ .. 


ee 


<> nave not been ‘‘sewn up” by foreign com- 
ae ` zad the importation into this country of 
varons kin dsc. fancy goods has now almost ceased, 
>, îr importers a found that they 
; thing, very much like carrying coals 
Fe Nees something . “are indebted to Mr. Glad- 
se vis We vas this set manufac- 
stone and free trade; for if ~- 


ent of machinery, 
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and the encouragement of talentin designing. True, 
for a while it'seemed as if we were simple playing 
into the hands of the foreigner: we know better 
now, and are beginning to thank the great disciple of 
t: goodwill to man,” who could not be mentioned or 
complimented ata more fitting season than the pre- 
sent. 

During the year past we have made the acquain- 
tance personal and by letter, of nearly every one of 
our readers ; and, we say it advisedly, we doubt if 
ever editor had a more intelligent class of correspon- 
dents address him. We trust we have been found 
equally valuable as acquaintances to all who weekly 
deposit their penny at our publishers’ or agents, —it 

‘is not without our endeavouring hard to make our- 
selves so. Searching their own experience our 
reader will recognise the truth of the saying that it 
is a very hard task to please everybody—in fact it is 
an impossibility. But we are getting better ac- 
quainted with'each other—Readers and Editor,—as 
we hope still better to be; and in this hope—and 
looking back with thankfulness on the year passing 
away, and with hope to that now about’ to make its 
debui—we again cordially wish all our readers, gentle 
oe simple, a hearty Christmas and a prosperous New 

ear ! 


BOILER EXPLOSIONS. 


UR attention has been called to one or two 
recent fatal boiler explosions, in the coroners’ 
inquests over which, in the face of, to us, most con- 
vincing evidence to the contrary, verdicts of ‘* Acci- 
dental Death” have been returned. It is almost 
needless to say that these boilers had been under the 
inspection of no association—in fact, we are told 
that neither of them had been inspected from the 
date of their erection—and one of them had been at 
work almost day and night for ten years! Where, 
we ask, in answer to our correspondents, is the use 
of our devoting space to full records of such un- 
fortunate facts. Papers many years of age have been 
at it ever since their commencement, and have given 
it up in despair; and the only hope we see for those 
who, unfortunately, have to work in proximity to 
such boilers, and such thick-headed employers as 
use such faulty constructions, is such a spread of 


knowledge among all classes as will lead to a more 


intelligent inquiry both by coroner and jury, and, 
consequently, the alteration of the verdicts to 
‘¢ Wilful Murder.” ‘We are perfectly well aware of 
the fact that there are certain districts in this free 
country where truthful evidence on such a subject 
dare not be given. Thereis a remedy which Govern- 
ment might apply, and that is the production half- 
yearly, to the clerk of the peace, of a certificate, 
signed by a qualified engineer-inspector, that such 
and such boilers had been inspected and found 
sound—a very heavy penalty being attached to 
working steam from a boiler which had no such cer- 
tificate. The remedy is a very simple one—when 
one of the Royal Family, or a big duke, gets thus 
* accidentally” killed, we may look for some such 
law being passed. As things go, this seems the 
only chance. It is very sad—it is none the less 
true. 


TRANSFER ENGRAVING. 


N J HILST the articles’on hardening tools, &c., 
were passing through the press, almost as a 
matter of course, we had various inquiries respect- 
ing the Perkins’ admirable process of transfer en- 
graving, which we now proceed to answer by 
describing the process. . . 

A soft steel plate was first engraved with the 
required subject, and then the plate was hardened. A 
decarbonised steel cylinder was next rolled over the 
hardened plate by powerful machinery until the 
engraved impression appeared in relief, the hollow 
lines of the original becoming ridges in the cy- 
linder. . 

The roller was reconverted to the condition of 
ordinary steel and hardened, after which it served 
for returning the impression to any number of de- 
carbonised plates, each of which becomes an. exact 
counterpart of the orignal. In the event of an 
accident to the-roller, the original plate still re- 
mained. ^ 

To decarbonise the plates, they are placed ver- 
tically “n cast-iron boxes, at least 3 inch thick, 
apd strounded on all sides by a layer of iron 
filings salf-an-inch thick ; the boxes are then placed 
in afunace, and, after being heated, suffered to 
cool in tre most gradual manner by shutting off all 
air, and‘covering the boxes with a 6 or 7-inch 
layer of sinders. The re-conversion was similarly 
accomplished, but with the charcoal from leather 
sifted fine, and on removal fron the boxes at the 
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end of four or five hours, the plates are plunged verti- 
cally into cold water. Thin steel plates are annealed at 
a higher temperature, in earthenware boxes filled with 
oyster shells. Good practice is to anneal at one 
time four cast-iron boxes, each holding from three 
to six steel plates, surrounded on all sides with fine 
charcoal, mixed with an equal quantity of chalk, 
and driven in hard. 

The reverberatory furnace employed has a circular 
cast-iron plate, or bed, on which the boxes are 
fastened by wedges, and as the plate revolves very 
slowly (by the engine), the plates are exposed in 
the most equal manner to the heat, and when the 
proper temperature is attained all the apertures are 
carefully closed, to extend the cooling over 48 hours. 
The surfaces are thus rendered exceedingly soft to 
the 1-32nd of an inch; the device is raised in the 
transfer press under a pressure of some tons; and 


_the plates are hardened without any intentional ap- 


plication of the case-hardening process, as the simple 
steel is superior to that which has been ‘‘ treated.” 
The plates are used in the soft state. 

In hardening engraved plates, rollers, dies, and 
similar works, it is of the greatest importance 
to preserve the surface unimpaired, and, as steel is 
very liable to oxidation at the red heat, if exposed to 
the air for even a few seconds, and which oxidised 
scale will often nearly remove, or, at any rate injure 
the engraving; it is of the utmost consequence to 
conduct the heating and cooling with the most com- 
plete exclusion of air. 

Oldham’s process, from which the plates issue 
having the beautiful tints of case-hardened gun- 
locks, is as follows :—The work to be hardened is 
enclosed in a wrought-iron box with a loose cover, 
and a false bottom, and with three ears projecting 
from its surface about midway; the steel is sur- 
rounded on all sides with carbon from leather, 
driven in hard, and the cover and bottom are care- 
fully luted with moist clay. Thus prepared, the 
case is placed in the vertical position in a bridle 
placed across a great tub, which is then filled 
with water almost to touch the false bottom of 
the case. The latter is now heated in the furnace as 
quickly as will allow the uniform penetration of 
heat. When sufficiently hot it is removed to its 
place in the hardening tub, the cover of the iron 
box is removed, and the neck or gudgeon of the cy- 
linder is grasped,’ beneath the surface of the carbon, 
with a pair of long tongs, upon which a coupler is 
placed and ‘‘ fleeted”” down, as the sailors phrase it, 
to secure tbe grasp. It only remains for an operator 
to hold the tongs whilst a smart tap of a hammer is 
given on their extremity ; this knocks out the false 
bottom of the case, and the cylinder and tongs are 
instantly immersed in the water; the tongs prevent 
the cylinder from capsizing and injuring its contents. 
It is believed by many that steel plates are reduced 
to their softest state by enclosure with lime and 
ox-gall. 


SCIENTIFIC NOTES. 

M. Schrotter has reported to the Academy of 
Science of Vienna that he has successfully employed 
the light produced by the combustion of magnesium 
in the exhibition of the phenomena termed fluor- 
escence, due to the very large amount of chemical 
rays which it possesses, and which renders it effica- 
cious in the operations of photography. He found, 
by experiment, that dry chloride of silver assumed a 
blue colour when exposed for a few seconds to the 
magnesium light ; and that platino-cyanide of barium 
showed great sensitiveness. Several bodies which 
become phos-phorescent after having been exposed to 
sunlight during eight or ten minutes acquired this 
property after exposure to the magnesium light for a 
few seconds only. . 

M. A. Bechamp, in the conclusion of a note on the 
physiological exhaustion and vitality of-yeast, read at 
a recent meeting of the Academy of Sciences at 
Paris, states that the results of his experiments are 
contrary to the opinion of Mitscherlich, who thought 
that the globules of ferment, well washed with water 
are entirely deprived of their property of acting on 
cane-sugar. M. Bechamp asserts that this yeast still 
continues to act on cane-sugar, since it has not 
ceased to live; and that, when it is so exhausted, it 
is simply reduced to its cellule, and will yet form 
grape-sugar and alcohol from sugar-cane. ‘‘ The 
property of creating fermentation,” he says, ‘‘ is not 
to be sought in the catalytic action of some chemical 
ompound which it may contain; it dwells—and 
everything seems to prove it—in the properties of 
the living cell; itis a consequence of the act of the 
nutrition of this cell.” These conclusions are con- 
tary to the epision of Liebig, who says :—‘‘ The 
insoluble body termed ferment does not provoke fer- 
mentution,” l 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


FORGING FAN. 
Sir,—I beg to hand you a sketch of a small forging fan 
that I have found exceedingly useful, and which costs but 
a trifle. Itis wellsuited for an amateur turner, being quite 
powerful enough to forge an inch bar of steel, or to weld 
half-inch iron, 
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It consists of a wooden wheel two feet in diameter, the 
fan is of tin plate, also the tuyere, except the nozzle, 
which is 4 inch iron. The cost is about 10s,, without 
reckoning my time. 

I want to know how to turn iron rods 1 foot long and 
3-16th diameter ? T. T. PARKINSON. 


; THE EXCHANGE. 

Sir —I am glad to find by the editorial note in the pre- 
sent number that your contributors are sensible of the 
advantages of a medium of exchange in their various pur- 
suits of what is superior or unique for something of equal 
estimation. 

The practice has long existed among naturalists, who 
exchange their surplus specimens of insects, butterflies, &c., 
for others theydo not possess, and thus enlarge and add to 
the value of their general collections, and the acquaintances 
which often spring from these courtesies increase the 
charm of the study. Why not thesame results in mechanic 
and other sciences, by which associations will be formed 
with those of kindred taste, infusing fresh interest in the 
pursuit of knowledge. They inspire with the hope of success, 
and invigorate those powers which must be exerted to 
attain it. The spark which kindles a train of light is 
sometimes struck out, and amidst a multitude of attempts 
some effort more happy than the rest elicits an important 
discovery. 

These remarks apply, of course, only to amateurs, be- 
cause professionals in any line will retain what they pro- 
duce, if superior or unique, to enhance their own reputation. 
and profit. I consider the idea is good in itself, and cal- 
culated also to add to your own interest, influence, and use-. 
fulness. | Taos, WILLIS, 


SOLDERING AND TINNING. 

Sir,—Your table of soldering materials and process is 
exceedingly good ; but you will find that zinc will solder 
best with pure muriatic acid, a single drop causing the 
solder to take instantly, . 

There is another difficulty in soldering large articles 
which I suggest for the information of your readers, where- 
the copper bit is not heavy enougb to overcome the thick- 
ness of the metal about to be soldered, which may be over- 
come successfully by partially heating the articles over the 
forge, and thenapplying the copper bit. A mere warming is 
sometimes sufficient. 

Will any of your correspondents inform me of the process 
and ingredients employed for the tinning of cast-iron 
saucepans and other cast-iron work? NIMROD, 


RAILWAY SIGNALLING. 

Sir,—Having frequently read of railway accidents, such 
as one train coming into contact with another on the same- 
line, and having read also of the schemes that have been: 
proposed for the prevention of the same, and of their 
failure, I venture to propose a system of signalling, 
which would effectually prevent such calamities, unless 
througn the negligence of the driver, or other attendants, 
or through the signals being out of order. 

The enclosed drawing is the system of signalling I pro- 
pose. The signals will be worked by electricity or other 
equivalent, and set in motion by inclined planes, and 
anti-friction rollers, from the engine or break van (break- 
van preferred, so that no accident could occur if the car- 
riages became uncoupled). For instance, the train upon 
leaving the station, and in passing the first signal post, 
would raise the signal to indicate danger ; and in passing 
the_second signal post, would do likewise; and in passing 
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the third would algo raise the signal; but, at the same 
time, would depress or replace the signal of the first signal 
post; the fourth, that of the second (as shown in the draw- 
ing where the train has just passed the fourth post), and 
the fifth that of the thrird, and so on, so that there 
weuld always be at least the distance between two signal 
posts for the drivers to stop the trains,.so that itis obvious 
that no accident. could occur unless through the causes 
previously meutioned—the signals would, of course, be 
placed at suitable distances. 


In the drawing, a, are the electric wires ; J, the inclined 
planes ; c, the rails. No. 6 isan end view of the signal- 
post, with signal turned for danger, 

The other systems of signalling have, I believe, failed, 
‘because the second signal depressed the first, the third, 
‘the second, &c. 

I thank you for publishing my de‘ig1in your paper of 
the 15th inst., and J hope you will obuge me by inserting 
this, as it is obvious that no accident can occur unless 
through negligence; or, unless the signals were out of 
order, OxgistR, J. LITTLE. 

The ‘‘ Exchange.” 


VELOCIPEDE. 

Sir,—As you have been so kind and liberal in your pro- 
position, I think it isthe duty of all subscribers to give 
a push at the wheel. As faras I can assist I will; but, if 
ever I should pay. London a visit, you will have no occasion 
to fear I shall set fire to the river. Now to the point, 
That is the velocipede, If I was to make one, I should 
not- ike to feel Jame on one side, sol propose using a pair 
of face vatchets to form a clutch joint, one.cast on the nave of 
each wheel, the others to work loose on and with the main 
square driving shaft held in place with a lever in a grove, 
and g light spiral or elastic spring to keep them in place 
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when at work ; but when required for whecls, to work loose 
on shaft, the Levers are pushed out, and held with a catch ; 
a pair of ratchets will be required foreach hand. Let it be 
remembered the wheels run on a round part of shaft, so 
that-in turning to right the left wheel slips over a tooth or 
two, and the same on the other hand, and running in a 
straight: lne, beth are driving wheels, and a steady run is 
obtained, Isend you asketch—if you think it worth the 
trouble and expense of insertion. G. W. WALTON, 


OUR SUBSCRIBERS NOTES AND QUERIES. 


Will your correspondents throw some. light on the follow- 
ing :— i 

in Dempsey’s “ Tubular and Iron Girder Bridges” he gives 
the contents jin the formula for ca:culating the transverse 
strength of beams :— 

For cast-iron 
Wrought iron 

Formula 8 b d? = Iw. 

S, as. shown; b= breadth in inches; d2 = depth; 
1— length in feet; w — weight in pounds. 

He also gives the tenacity of wrought-iron, 27 tons; 
cast-iron, 8. Resistance to: compression, wrought-iron, 
54 tons ; cast do. 48 pounds.—ASPiRaNtT. 

Eccentric Ca#uck.— Will a correspondent say what form 
of work the eccentric chuck 1s adapted. for, also if the ring 
ig: used same as for an oval chuck. Is it possible to turn 
an oval (say one or two feet in length) when it has to be 
supported at both ends, and the means with ordinary 
centre and oval chuck? It is round atone end, and oval 

at the other—D, HALL, 


2548 value of S. 
2060 do. 


Prirrcing STEEL:—Can you or any of your readers tell 
me the best method for piercing cast-steel ?—SAMUEL 
J ELLEY, 

Mzurau.—I wish to know if there is a metal for a plug 
which will resist the action of the acid which is in tallow, 
and which will also resist the heat of steam ?—METAL 
Prive. 


VELOCIPEDE.— Will some correspondent inform me the | 


price of a double velocipede, first or second hand, and the 
best place to obtain it? Also, the prices of lenses for 


astronomical telescopes of the powers 300 and 600?— 
GEADIATEDR, 

MagneEsivum.—Will some reader kindly inform me the 
simplest process by which the metal magnesium is ob- 
tained ?—B. V. HARLEY. 

Can any one tell me how to* enamel wood, the grain to 
show the same as if French polished ?— FORWARD. 

GiLDING.—Con any kind correspondent tell me how to 
gild woed, and how to make the bases of glass shades 
(wooden ones I mean) imitate ebony and marble? A good 
imitation I want, of course.—PARIAN, 

Corrine Screws.—I shou'd like to ascertain if there is 
any machinery made for cutting external aud internal 
screwsin wood, and if so, the maker of such machinery ?— 
xX. Y. Z. 

TRACING PAPER.— Can any reader oblige me with a good 
receipt fer preparing tracing paper ; also carbonic or black 
tracing paper?—J. H. Raven, l 

ELECTRO Magnetic EnginE.—Will Messrs. Tonkes, 
Electra, Furze, or any other of your electric correspondents, 
teil me what arrangement of battery, and what form of 
magnet is most powerful, lasting, economical, and compact, 
for the purpose of working an electro-magnetic engine ?— 
CONE PULLEY. 

MAGNETIC.—Will any correspondent kindly furnish me 


With the best method of maznetising a bar of hard steel 


six inches thick and two feet long? and also, how I can 
tell when the baris fully saturated with magnetism? In 
the autumn I saw at Ostend two bar magnets about this 
size, but composed of steel plates’screwed tightly together. 
They were suspended by ropes that passed through a hole 
in the centre, and some inches apartfrom each other. The 
power of these magnets was so great that it required more 
than the strength of one man to bring their similar poles 
into contact.—_R. W. WILLIS 

MICROMETER. — Having finished a fine objective metal of 
about 13 inches aperture, and 10 feet focal distance, being 
desirous of mounting it as an equatorial, I should feel 
extremely oblig-d to any scientific gentleman who would 
give a working description of a double position micro- 
meter? also, general outline of the equatorial stand of Mr. 
Lassells, or the heavy reflector in the Glasgow Observatory ? 


— 
* . 


REPLIES TO QUERIES. 


MANDRIL BINDING. —In reply to A Turner, I can give no 
explanation as to the cause of his mandril binding while 
he is at work, without it is, that his mandril is taper, and 
without a Shoulder Now I have made them ina great 
many forms, but find the following kind the best for work 
and wear i= 


Of course the collar is made to fitup to the shoulder on 


-mandril, if A Turner’s mandril is taper, with no shoulder, 


the sooner he gets a new one the better,—W. H, PEARCE, 
lathe and tool maker. 

Cuuck,—A correspondent, some little time ago, asked 
for acbuck for turning brass rods. One or two kinds ap- 
peared in your excellent little journal, but as I think that 
mine is better than any you have published, I beg leave 
to submit it to your notice. Take a piece of mild steel, 
and turn it to fit the lathe spindle like an ordinary centre, 
and bore a taper hole up the centre for about an inch, 
taking care that the hole is less than the rod, when the 
‘taper drill is put in, the hole should taper 1-18th to an 
inch in length ; this will be found very nandy for turning 
any small work that can be finished before taken out of the 
lathe, such as straight and taper pims fur collars on shafts, 
&c, and the brass rods your correspondent mentions,— 
ALPHA, 


P.S. I should be very much obliged to any of your 
numerous readers if they would kindly give the rule for 
finding the weight of blow given by steam hammer. 


BrRonzine,—In answer to Chang’s enquiry at p. 124, No. 
37, I think that he had much better take his coffee pot to 


| some one in the trade, as there is little hope for his sucoesg 


in attempting to do it himself, but I will give him an idea 
of the way to set about it ; the first thing wanted is a forge, 
without which he can do nothing ; presuming he has one, 
he must take the pot all to pieces, wiping off all the sol- 
der with a wisp of tow, and taking care not to let any of 
the metal in the fire, (for in the trade no metalis allowed 


. on the forge where bronzing is done), then twist a little tow 


on the end of a stick, and pickle with “ spirits of salts” all 
those parts that are tinned, pickling the outside as well as 


| the in, rinse in water, and scour outside with wisp of tow 
'| and sand, fine coke dust is best for the tinned parts, which 


must be brought quite clean, rinse clean, smear the out- 
side with wet whitening, and then tin with bar tin, sal- 
ammoniac being the best agent, and if he wants the inside 
to look nice, it must be wiped out dry so ihat none of the 
tin is leftto run, then pickle only the outside with diluted 
spirits of salts, rinse, and scour with clean sand till the 
Surface is perfectly clean and bright, taking care to rub as 
much as possible in one direction (tinning may not seem 
necessary, but if not done the old tin on it will be burnt 
offin bronzing. The cast parts, and those not tinned (i? 
any) are pickled in dilute oil of vitriol, and scoured with 
sand, Same as the body, and beat with a brush, 
then dried in sawdust, and is now ready for bronzing. 
Procure some crocus (which is an oxide of iron), and 
some knowledge is wanted to select a good one, as it may 
be too light, or too dark, or too fine, or too coarse, then 
make into a thick cream with water. Having used the fire 
to tin with, to be on the safe side it is best to rake out all 
the old coke and light afresh, and the coge should be a 
nice, clear, firm, grey ore, and broke in pieces the size of 
a walnut, you must also have some nice clear, bright coal, 
then blow up a ciear bright fire, and heap up plenty of coke 
that the sulphur may burn off, now take a little of the 
mixed crocus, and brush up the body, using a hard brush, 
get all the crocus off clean, and wipe with a clean piece of _ 
rag, and it is best to hold with this, as the perspiration of 
the hand will prevent the colour taxing ; now blow up fire, 
making a hole in centre, so that a good blast comes up, and 
having painted the body, evenly, so that the colour does 
not run (a flat camel hair brush, 24in. wide, is the bess 
thing to do it with), hold it with the tongs and turn it 
steadily so that all parts are exposed fairly to the blast. As 
soon as it is dry, throw into the fire a bit of coal about the 
size of a Spanish nut, more or less to size of work, and let 
the work have an even coat of smoke till it is quite black, 
but no more (if the coal is not burnt out hold the work on 
one side), then turning it steadily, keep up a sharp blast 
till the smoke is burnt off, then stand it to cool. Treat cast 
parts the same, but as soon as the smoke is burnt off, dip 
them into clean cold water, else, on account of their thick- 
ness the colour will burn, when cold, wipe the crocus. off the 
body with wisp of clean tow, then brush hard till quite 
clean, wipe with rag and repeat the above once or twice, 
acco.ding to the shade required (to finish properly the 
body is hammered all over with bright hammers shaped to 
parts, and on suitable tools which are covered with 2 or 3 
folds of lasting), the inside is scoured bright, and the parts 
soldered togethey, using resin, This is the process to which 
coffee-pots and urns haveto be subjected, and Chang will see 
that it isone requiring some amountof practical knowledge, 
B Kingsland, p, 146, no, 38, wants to know how to bronze 
medals ; he is answered by the above. Medals only want 
brushing up with wet crocus, taking care not to touch with 
hand, and then colouring as above. Only copper coins can 
be so bronzed.—GI1VE AnD TAKE. 


Sarety VALYE.—I find in answer to J. M, S., that his 
Safety valve, as already loaded, would begin to blow off at 
68'69lbs, and that to blow off at 60lbs, the weight would 
require to be placed 8°12in. from the fulcrum,—SHEFFIELD. 

Gun BasReLts.—In answer to Cina, who seeks informa- 
tion respecting the boring of gun barrels, I beg to inform 
him that the barrels are first firmly fixed in a clamp, 
having a leg to it, the leg is then inserted in the cup or 
socket of a sliding frame, which frame slides on a bed, 
either flat or two V’s, or occas'onally runs on wheels in 
grooves, and after the barrels are nicely adjusted to the 
centre of tha boring shaft, a square broach about 12 inches 
long, having along shank to it, is inserted in the barrel 
and packed on one side (not on all four, as your article 
‘on Broaches, in No. 37, affirms), with a wood spill and paper, 
to fit the bore of barrel ‘he shank of the broach having 
been attached to the shaft, it is turned by means of acrank 
and fly-wheel or steam power, and the frame containing the 
barrels is drawn forward as the broach cuts by arope which 
is attached to it, passing over pulleys, and having a weight 
at its extremity. lf Cina requires any more information, 
if he will forward you his address, I will communicate 
personally with him. Can any correspondent.inform me how 
glycerine and nitric acid is prepared for blasting purposes, 
whether there are any other ingredients with it, and in 
what proportion they are mixed ?—SocRATES. 

THe BOILER QUESTION —I feel pleased with the manner 
which your correspondent A. Neison has defended his 
boiler, and the good spirit manifested throughout his re- 
marks. But some remarks he has made I should like to 
correct, He says, I do not understand the system of his 
boiler; now my objection was, that it did not possess the 
essentials of mechanic.:l constructions, simplicity, and 
efficiency. Your correspondent sought by complicated 
means what was in his reach by simple ones.. He says, 
that I prefer thick plates, quite a mistake; Jy prefer 
thin ones, and tor that end would have weld pDhiers, 
by which means I would secure the greatest strenth wis 
the least material ; and sll advantages arising frona truly ` 
circul.r boiler, and absence of longitudinal jogts and 
rivets. I am aware of the action of the flameon thick 
plates, but the boiler under discussion 1s an -sterually 
fired one, and the flame can only affect the flue and that 
we have discussed previously. As to the Jbjections 
to puiching thick plates, the holes are farher from 
the edge, so. that. it amounts to the sime_ thing. 
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and I find it to be so in practise. Concerning 
corrosion, there are so many theories that it would take 
too long to discuss them now; but it is best to remove all 
facilities for corroding as. faras we possibly can, And, I 
may assure our friend, there is no difficulty in Making a 
perfect weld. 1n reply to Robert Jenkins, I prefer-the cross 
tubes as attached to the boiler by Mr. Galloway, the paten- 
tee, for the reason that when furred up, and consequently 
injured they are so easily replaced. Wishing you every 
success in your efforts to diffuse knowledge and enable 
men to attain pro‘ciency in their profession.—ASPIRANT, 


PRESSURE ox CABLE.—Atlantic Cable wishes to know | 


what amount of pressure the Atlantic cable sustains in 
depths of 30, 100, 1,000, and 5,289 feet. Rule :—Multiply 
the depth in feet by 434, the- product will be the pressure 
in lbs per square inch, Example :—1,000 x ‘434 = 434 
pounds, the pressure at a depth of 1,000 feet.—W. H. 

FrurSaw.—in answer to Butt Joint, I have to say that 
my fret saw will cut a 4-inch thick piece of hard wood, with 
the slow motion of the lathe, the saw then making about 
120 cuts per minute. The length of the long arm of the 
elbow lever is 18in., of the short arm (from centre to 
centre), 7 inches, With respect tothe figured details, I will 
send next week full descriptions and drawings of a much 
simpler fret saw, which I have just completed. I hope 
this will also suit Mr. Herbert ; but I can say of both these 
saws, that I work them on my lathe, (Tin. centres) with 
ease.—THOS. E. MERRITT. 

VELOGIPEDE.—In reply to N. J. W.. the entire wheels of 
velocipedes are very strong and light when made of oak, 
2 inch thickness of felly atthe part where the tire goes on, 
I inch thick where the spoke ends are entered, and 13 inch 
deep.—T, E. M. 

JAPANING Tin.—In No. 39, in Notes and Queries, B. 
Hickman wishes to know the’ process of japanning tin 
trunks. If he will send me his address, I shall be very 
happy to give him the information he requires.—FLANDERS 
OWEN. 

IRIDESCENCE.—I thank your correspondent for the infor- 
mation given about iridescence. But I find there is another 
way of producing it by the aid of varnish, which would 
better answer my purpose. Iam informed that itis done 
in the following manner :— 

The fundamental tint of the surface to be ornamented is 
laidon. A beautiful principle in optics is next brought into 
play—no colour is employed to produce the opalescence ; 
the soap bubble exhibits its beautiful hues, although the 
water is nearly colourless, and so likewise it is in the pre- 
sent case. When a film of any transparent substance so 
thin as a twenty-thousandth or a fifty-thousandth part of 
one inch, there occurs what philosophers cail an inter- 
ference of light at the two surfaces, which produces 
colour, and this colour depends upon the thickness of the 
film, and the angle at which itis viewed. Each surface is 
covered by acareful process of dipping with an exceedingly 
thin film of a peculiar varnish, the process-‘and the varnish 
oe a chosen as to produce opalescence or iridescence.— 

. r. . 

BRonzI nG.—In answer to B. Kingsland, I send the 
following, taken from Charles Tomlinson’s ‘‘ Cyclopedia of 
Arts and Manufactures” :—Copper coins and medals may 
be bronzed by the following proczss :—Dissolve in vinegar 
two parts verdigris, and one part sal-ammoniac ; boil, 
skim, and dilute the solution with water until it ceases to 
let fall a white precipitate. The solution is then made to 
boil briskly, and is poured upon the objects to be bronzed, 
previously made perfectly clean from grease, and set ina 
copper pan, which is to be put on the fire and the boiling 
renewed, The pieces must be so arranged that the solu. 
tion may bein contact with every point of their surface. 
The copper thus acquires an agreeable reddish-brown hue, 
without losing its lustre, but it is necessary to in-pect the 
articles every five minutes, and to remove them from the 
solution the moment the desired shade is attained. The 
pieces must then be washed repeatedly with water and 
carefully dried; if the solution has been too strong, the 
bronzing will come off with friction, or. turn. green by ex- 
posure to the air, An.antique bronze appearance may be 
given by dissolving one purt sal-ammoniac, three parts 
cream of iartar, and six parts common salt, in twelve parts 
of hot water. This solution is to be mixed with eight parts 
of a solution of nitrate of copper, specific gravity 1'160. 
When this compound is applied repeatedly in a moderately 
damp place to articles of bronze, it gives them a durable 
green coat which gradually increases in beauty; by in- 
‘creasing the proportion of common: salt, a yellowish tinge 
is produced ; by diminishing it, a bluish cast is obtained. 


A large addition of sal-ammoniac hastens the process —, 


° F. K 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 


LETTERS applying for information to be furnished by post 
cannot be attended to. 


Correspondents are requested to keep copies of their 
drawings and manuscripts. as the EDITOR cannot under- 
ake to.zéturn such as may be rejected. 


J.D. D. W.—We have enquired, but cannot learn. 
_D. Greig.—Thanks. 
- Wrisut JONES.—Supposed to protect for three months, but 
a mere sham, 
ENGLISH. MEOHANIC.—-Received. a 
SooRares.—You are right. The repeated. blunders are 
disgraceful, ` 
Horatio Boore#.—Yes—they rank as gentlemen. ` 
W. H, G.—One of the best books published, but does not 
treat upon such subjects. l . 
THOMAS GALE. —Too lengthy. 


RISH MECHANIC. —We advise you to stay the full term. 
It is true that you can leave ; but you canno; claim your 
indentures until youhave served thefull time, ` 

Witui4mM MorBon —Refer to back numbers, . 

Mercuanic.—54, Old Broad-street. | 


*,* We have to ask our.correspondents to so sign their.com- 

munications that thay may be able to recognise the 

answer, “ A Subscriber ” is no signature —we have them 
by the thousand ; the same with ‘ Well- Wisher,” &c, 


STRENGTH OF CEMENT. 
Atthe meeting of the Society of Engineers, las 
week, the paper read was on ‘‘ Experiments on the 
Strength of Cement, chiefly in reference to the 


Portland. Cement. used in the Southern Main 
Drainage Works,” by Mr. John Grant. This com- 


munication related to an extensive series of experi- 
ments, the results of which were recorded in volumi- 
nous tables forming an appendix tothe paper, car- 
ried on during the last seven years, with a view: to 
insure, as far as possible, that only cement and 
other materials of the best quality. should be 
employed in the Southern Main Drainage works, of 


-which the author has charge as resident engineer. 


Asa preliminary step, samples of Portland cement 
were obtained from all the principal manufacturers 
for the purpose of experiment. The average weight 
of these samples was found to be 108:6 pounds per 
bushel, and they sustained breaking or tensile strains 
at the end of a month, varying from 75 pounds to 
719 pounds upon’ 2} square inches. A clause was 
then inserted in the specifications to the effect that 
the Portland cement to be used in the works should 
be of the very best quality, and ground extremely 
fine, weighing not less than 110 pounds to the 
striked bushel, and capable of resisting a breaking 
weight of 400 pounds upon an area of 13 inch 
square, equal to 24 square inches, seven days after 


being made, and after being immersed in water for | 


the whole of that time. The standard was subse- 
quently raised to 500 pounds on the same sectional 
area, which -was that used throughout the experi- 
ments. Daring the last six years 70,000 tons of 
Portland cement had been used in these works, 
which extended over a length of eighteen miles, 


and had cost £1,250,000. This quan'ity of cement. 


had been submitted to about fifteen thousand tests, 
at a cost of only five farthings perton. The ma- 
chine devised for showing the tensile strain was a 
lever balance, constructed by Mr. P. Adie, and its 
first cost was from £40 to £50. It was so simple 
that an ordinary workman could be trusted to test 
the cement, and the cost for labour did not exceed 
£80 per annum for each machine. In conclusion, 
the author, whilst recommending Portland cement 
as the best. article of the kind that could be used 
by the engineer or architect, warned every one 
who was not prepared to take the trouble, or incur 
the trifling expense of testing, not to use it; as, if 
manufactured with improper proportions of its con- 
stituents, chalk or clay, or improperly burnt, it 
might do more mischief than the poorest lime. 
Further experiments were desirable, on the strength. 
of adhesion between bricks and cement, under 
varying circumstances; on the limit to the increase 
of strength with age; on the relative strength. of 


concrete made with various proportions of cement 


and ballast; and on the use of cement in very hot 


‘climates, where probably extra. care would be re- 


quired in preserving the cement from damp, and- 
keeping it cool until the process of setting had-been 
completed. On these and other important points 
the author trusted that all. who had the opportunity 
would record their observations,. aad presen t them 
to the Institution. 


NOVEL INVENTION. . 
Some very interesting experiments took place on 
Tuesday week on board the Mersey screw frigate at 
Portsmouth, with West's. electrical apparatus fitted. 


to the ship from fire or water. A ten-cell battery 
fitted.in the captain’s: cabin, with an indicator dial. 
plate and an. alarm bell, is-placed in connection with 
twenty. isolated copper wires, each of. which com- 
municates with a numbered section- of the ship's. 
hold, the. latter being set off in twenty sections, 
Calorimeters connected with each-wire are set. at a 
given temperature, say fifty degrees above the nor- 
mal temperature of that part of the ship, and the 


‘ever watchful sentinel for fire is then placed: on |: 
closed: has the appearance of a rich, warm, chesnut- 


coloured print on plain paper. Mr. Smith has, how- 
‘ever, omitted to state the object of the process, or: 
the sensitive material used. The oil. and:vinegar 
referred to are doubtless used as the vehicle; but we- 
‘are not‘aware that they are sensitive to: light: We. 
‘shall be glad: to hear. further from Mr. Smith,— 

- Photographic News, l ; 


permanent duty. If the temperature. becomes.in-. 


creased from spontaneous combustion, or. from a 


smouldering fire raised by. other causes, the tem- 


perature has no sooner reached the heat at which the. 
|‘calorimeter has been. set than the. circuit is: com- 
i pleted, the alarm bell violently and. incessantly rung. 

in the captain’s cabin, and: a; number displayed: on, | 
the dial showing the section of the ship in: which the- 


to the indicator dial and alarm bell. 


dangerous heat is being generated. The rise of 
water ina ship's bilge beyond a fixed height is also 
indicated by the ringing of the alarm belt and: the 
display of the section number. The calorimeter is a 
small metal vessel, some three inches in length, 
three-fourths filled with mercury. The outside of 
the vessel is in contact with one part of the copper 
wire of the section, the other part being suspended 
through the boxwood stopper in the neck of’ the 
vessel, the distance between the point of the latter 
part of the copper wire and the mercury being 
regulated according to the temperature considered 
dangerous. Should this latter event ever occur, the 
mercury necessarily expands, and, bringing the end 
of the wire in contact, the circuit is completed. 
The water signal is a piston enclosed in a chamber 
with the signal wire fixed at a certain distance—say 
two feet—above it. If water finds its way from any 
cause into the ship’s hold, the piston rises with the 
water, and on coming in contact with the wire, the 
circuit is herecompleted, and the signal transmitted 
The signals on 
Tuesday were sent from all parts of the ship with un- 
erring certainty, and with calorimeters set at various 
degrees of temperature, and with the water signal 
at varying heights. As the use of fire to raise the 
temperature of the ship below was out of the ques- 
tion, hot water at the required temperatures was 
used for testing the system and the manner in which 
it had been applied on board the Mersey. Her 
Majesty's ship Valiant is already fitted on the same 
principle, which is also to be applied on board Her 
Majesty’s troopships. 


OBTAINING MOTIVE POWER. 

An invention was previously specified by Mc. 
Samuel Young, of Manchester (but protection was 
refused), relating to the production and application 
of motive power by the means of pressure of weight ; 
and the improvements consist in the novel combina- 
tion, construction, and arrangement of mechanism 
for applying the power so obtained to a crank shaft, 
so as to constitute an engine. The weights are to 
be applied in the form of ordinary ‘‘ governor balls,” 
connected to a slide, which presses upon one end of 
a series of bell crank levers, and so causes another 
lever to slide or move a cylinder, having a diagonal 
rib on its surface along a keyway on the crank shait, 
which sliding movement causes the ends. of two 
levers to act against the diagonal ribs, so as by their 
friction to effect the revolution. of .the cylinder and 
crank shaft, the opposite ends of such levers. also 
transmitting motion to a sliding block or spring, 
which is connected by a rod to a crank on the crank 
shaft, from which the governor balls receive motion. 
Thus it will be seen that when the power of the 
engine is beginning to be spent, the weight of the 
balls, by falling and pressing the levers, maintains. 
the working power. It will at once be seen that the 
arrangement could not work, because the ‘weights 
have to overcome all the friction of the machine, and 
yet, by their fall, to raise themselves again, The 
refusal of the protection for such an invention is 
alike advantageous to the inventorand to the public. 


PHOTOGRAPHY. 


PHOTOGRAPHS ON Ivory, &0.— We. notico in aye- 
cent list of American patents one by W. H. Smith, 
of London, for preparing wood, glass, silk, ivory, 
and other substances for the reception of photo- 
graphic ‘pictures. No particulars ofthe methediare 


‘mentioned. 


AN ALLEGED New Process.—Mr. Fred. Smith, of 


| Leamington, writes to us to the effect that: he under- 


stands that some one, whom he does: not:name;. but: 


resident in that town, is making: claim to:the origin 
_of a new process of which he claims. to: be: thevin: 
ventor. 


on board as a warning indicator of. possible danger ‘cess, we are. uncertain as to what. he refers: He 


As he does not name or describe the: pro- 


says :—“ I enclose a print, from which you will: see 


that although it ig not as-yet equal: to. silver’ prints, - 
‘the agents L have used in printing are sensitive to 
light—the ingredients used by me being vinegar:and. 
oil, in proportion to three of the former: to:one-of the ` 
latter: The print I enclose is merely. printed; being 


neither toned nor fixed. I intend to make further: 


experiments when time will allow of it. Should:any. 
of your readers procure better-results. | hope:they«will: 


make it known to the profession.” The print-en- 
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MUCILAGE BOTTLE. 


The annexed cut illustrate a simple and effective 
contrivance for preventing the overloading of the 
brush of a mucilage or gum bottle, designed by Mr. 
E. H. Boswell, of Philadelphia, Pa. The improve- 
ment consists of an elastic band of india-rubber, a, 
applied to the brush and cap, in such a way thata 
free movement of the brush up and down through the 
cap is obtained when the brush is pressed upon, but 


so soon. as the hold is relaxed the brush is lifted en- 
tirely out of the gum by the action of the india- 
rubber spring, in place of soaking into the gum till 
the next time it is required. This is a considerable 
improvement, simple though it be, over the ordinary 
gum bottle in which, when nearly full, the brush 
becomes overcharged with the liquid, so that a 
greater quantity than is necessary is smeared over 
the paper. Here, however, a perfect command of the 
brush is obtained.—ScientificA merican. | 


IMPROVEMENTS IN LAMPS, OR APPA- 
RATUS FOR BURNING MAGNESIUM 
. AND OTHER METALLIC SUBSTANCES.« 


The object of this, the invention of Joseph Solo- 
mon, of Red Lion-square, and A. C. Grant, of 
Nottingham, is to feed forward, in a constant and 
regular manner, the wire which produces the light 
in magnesium lamps. As the light is produced by 
the combustion of the wire, and this latter gradually 
burns away, with acertain and uniform speed, accord- 
ing to the thickness of the wire, the feeding forward 
of the wire in a regulartmanner, to agiven point, 80 as 
always to keep the spark or ignited end of the 
wire at the same spot, is a matter of great impor- 
tance. 

Fig. 1, is a vertical section of the lamp, and Fig. 
2 is a front elevation of the same. 

The magnesium wire is wound upon a spool or 
spools a, which are placed in a cylinder a!, mounted 
on a stand, on which is placed a box, containing the 
clockwork movement b, which, when in action, draws 
the wire a*, off the spools a, and passes through a 
tube c, and between a pair of feeding rollers, d, d, 
to a tubular holder e, from the outer end of which it 
projects, and, when lighted, burns with an intensely 
brilliant light. This spark or spot of light may be 
placed in the focus of a parabolic or other reflector 

Sf, 80 that the light may be thrown forward in any 
desired direction. The reflector is inclosed in front 


* Extracted from Newton's Journal of Arts. 


by a case fi, provided with a glass fx, to protect it 
from currents of air. The whole apparatus is of 
an extremely portable character, and is provided with 
a handle g, whereby it may be carried or held in 
any position. This handle g should be cranked or 
bent down, so as to form a foot; so that, with the 
feet h*, h*, Fig 2, attached to the outside of the re- 
flector, three rests, or supports, for the lamp will be 
formed. For some purposes the spools are dispensed 
with, and the wire is introduced, at once, to a pair of 
feeding rollers, which, being actuated by the clock- 
work, will carry it forward to the point of combus- 
tion. The wires may consist simply of magnesium, 
or of magnesium wire, twisted or combined, with 
wires or bands of other metal, such as zinc, cad- 
mium, lithium, strontium, barium, or other metals, 
or alloys with magnesium. These metals, or alloys, 
when ignited, burn with differeut coloured lights, as 


will be well known to chemists and pyrotechnists; | 


and, therefore, signals for naval, military, telegra- 
phic, or other purposes, may be made with the mag- 
nesium, or alloys. 

Asa modification of this improvement, asbestos, 
cotton, flax, or other textile substance, capable of 
absorbing any concentrated solution, or preparation, 
of the above-named metals, may be combined with 
magnesium wire or bands. The best preparations 
for this purpose are the chlorates, nitrates, and 
chlorides of the metals. 
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The next improvement consists in adapting to the 
break, or stopping mechanism 7, of the clock move- 
ment a wedge j, which is introduced into the tube, 


containing the break lever il. By inserting this 
wedge j, above the break lever ù, as indicated by 
dots in Fig. 1, the stop, or break 7, will be kept out 
of action when the clockwork is required to be in 
motion. When the clockwork is to be stopped, the 
wedge j, is to be withdrawn, and the break 2, will 
stop the movement. 

Fig. 3 is a plan view, and Fig. 4a side view of 
another mode of holding the stop lever down. In 
this instance the wedge is dispensed with, and the 
stop lever il is held down by a stud at the end of 
the flat spring j1. As the lamp is mounted on three 
legs, it can be placed on a table or stand, and 
allowed to remain in any given position without 
being held by the hand. ‘The tubular wick, or wire 
holder e, is screwed into its place, as seen at el, Fig. 
1; so that, should it become damaged, it may be 
unscrewed, and removed with facility, and another 
holder, screwed in its place. This tubular holder e 
should, by preference, be constructed of platinum, 
or some other metal which is difficult to melt, or the 
tube may be provided with a platinum nose; the 
object of this improvement being to prevert the tube 
from being fused by the heat of the burning-wire. 
The vapours evolved by the combustion of the wire 
escape up the chimney k, in which an upward 
draught is produced, by means of a fan or ventila- 
tor l, Fig. 2, which is worked by clockwork, as 
shown. ‘The reflector case is perforated with holes 
m, m, Fig. 1, for the admission of air to the com- 
bustion chamber, The air, as itis drawn in by the 
ventilator or fan l, will ascend the chimney k, and 
pass down the flue /1 inte a vessel n, containing an 
acid or other solution, capable of taking up and ab- 
sorbing the metallic vapours. 

The next improvement consists in combining 
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sodium, potassium, or other alkaline metal with 
magnesium. This alloy will give a red, but strong, 
heatand light, and will greatly facilitate the ignition 
of the magnesium or other wire. To adapt this im- 
provement, the alloy of sodium and magnesium is 
cut up into small pieces, and protected from the at- 
mosphere, by being coated over with varnish, and 
then wrapped in tinfoil. One of these pieces is 
attached to the end of the magnesium wire by being 
squeezed on it, and when it is required to ignite the 
wire, this may be done at once by applying thereto 
a lighted match. 

The patentees claim, ‘“‘the general arrangement 
and construction of apparatus described for feeding 


forward magnesium or other wire, to be burned for 


lighting purposes.” 


THE INVENTOR OF ELECTRO-PLATE. 


George Richards Elkington was born on tbe 17th 
of October, 1801, at St. Paul’s-square, Birmingham. 
He was the patentee of the electro-plating and gild- 
ing processes, which he introduced commercially in 
the year 1840, and so rapid was the application of 
the principle to the manufacture of all kinds of 
articles, that from the small beginning of perhaps a 
score of persons employed by Mr. Elkington in the 
first instance, the firm which he founded now employ 


MACNESIUM LAMPS" 


upwards of 1,000 persons, and the trade has become 
one of the most important in his native town, where 
he may thus be said to have been the founder of an 
entirely new branch of industry, giving employment, 
directly and indirectly, throughout the United King- 
dom to probably not less than 10,000 persons. His 
great enterprise and good taste have no doubt 
largely conduced to place the products of his works 
in the high estimation in which they are universally 
held. He was an extensive exhibitor at all the 
great international exhibitions, and never failed to 
carry off a large share of the medals and rewards 
that were obtainable. Though always desirous of 
encouraging native talent in all branches of his 
trades, he was still obliged to admit that in design- 
ing and modelling this country has still much to 
learn from the French, and he has, consequently, 
always employed both French and English artists 
in those departments. He was well known to be 
always ready to adopt any improvements in ma- 
chinery—so much so, that any new methods of 
accomplishing any of his processes of manufacture 
were generally at once offered to him by the inven- 
tors, and his works at Birmingham now comprise all 
the leading improvements, and are among the stan- 
dard attractions of his native town. He was also 
extensively engaged in copper smelting and coal 
mining operations in South Wales, employing 
several hundred workpeople, which businesses, as 
well as those carried on by him in Birmingham and 
London, in connexion with which he was morë- 
generally known, will now be continued by his 
sons. 

His kindness of manner, just dealing, and unosten- 
tatious liberality were proverbial, and his death has 
been universally regretted. His death was caused 
by paralysis, and took place at his residence, Pool- 
park, Denbighshire, on the 22nd of September last. 
—Journal of the Society of Arts, 


APPARATUS FOR BRUSHING HAIR. 

This invention of Mr. Casimir Roques, Edinburgh, 
re'ates to certain improvements in the construction 
of brushes used for brushing the human or other 
hair, but is more particularly applicable to brushing 
long hair, such as that grown upon the heads of 
females. The apparatus consists of a rod or shaft 
upon which a pulley is rotated by the motion of a 
driving belt, the shaft or rod being furnished with 
handles, by which the operator holds the brushing 
apparatus against the head of the person or object 
to which itis applied. Upon the-rod or shaft there 
is also fixed a frame of metal, at each end of which 
a roller is fixed; upon this frame the brush is 


stretched, and is caused to travel upon the rollers by. 


means of a belt passing from a pulley (connected 
and driven by the driving pulley) on to one of the 
rollers which carry the brush. When stretched the 
brush is in the form of an oblong, with rounded 
ents, and in travelling one of its sides is applied to 
the head of the person or to any other object being 
brushed, so that, in contradistinction to circular 
brushes hitherto used, which tangle, twist, and break 
long hairs or filaments, the present construction re- 
suits in a continuously travelling brush by which 
these difficulties are obviated, and hairs or filaments 
of any length can be easily and efficiently brushed. 
The brush itself consists of a strip of leather, in 
which the bristles or are wires fixed. 
Ey 
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represents a front elevation, with 
the brush shown in section, of a brushing apparatus 
constructed in accordance with this invention. That 
portion marked A is a frame made of iron, or other 
suitable material. To one end of the frame, A, a 
round shaft or rod, c, is fixed in such a manner that 
it projects on both sides of the frame, thus forming 
two separate shafts, each of which receives a roller, 
B, revolving on it. At each side of these rollers is 
left a projecting edge to prevent the slipping off of 
the brush, which travels over them, as will hereafter 
be more distinctly described. Into the other end of 
the frame, A, the one end of a round shaft or rod, D, 
is screwed, or fixed in any other convenient way, or 
may be formed in one piece with the frame. The 
opposite end of the shaft or rod, D, has a handle, E, 
fixed to it, by which and by another handle, £, fixed 
at and to the frame, a, the apparatus can be held by 
the operator while in motion. Between the handle 
E, and the frame A, a roller, F, made of wood, or other 
material, revolves on the round shaft or rod, b. It 
serves like the rollers, B, for the brush-belt to travel 
over, and to impart motion to the same, which is 
effected by a driving pulley, @, fixed firmly to the 
roller, F, or formed in one piece with this roller, and 
likewise revolving on the shaft or rod, D, so that, .if 
the driving pulley is set in motion, it causes the 
roller, F, to move round in the same direction. 

The brush, H, consists of a belt of leather, the ends 
of which are joined together, thus forming a regular 
dviving belt. On the outside of this belts hair or 
“wires are fixed into the material of which the belt 
consists, ia any convenient position. The inner side 
touches the rollers, B, working like one roller on the 
one end, and on a part of the roller, F, lying in a line 
with the former named rollers, B. If, therefore, the 
driving pulley is set in motion by means of a gearing 
moved by steam or other power, it causes the roller, 
E, as before mentioned, to revolve also, and this im- 
parts motion to the brush-belt, x. 
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THE ROYAL OBSERVATORY AT GREEN- 
WICH.” 
(Concluded from page 153.) 

T'he reflex zenith tube, made on a peculiar prin- 
ciple, was designed by the Astronomer Royal, and 
constructed under his directions, by Mr. Simms, in 
the year 1851. ` The following is the principle of the 
instrument :—The star to be observed (y Draconis) 
is so near to the zenith, that it may be seen with 
ease by an object-glass whose axis is immoveably 
fixed in a vertical position. When the star passes 
overhead, an image of it will be formed at the dis- 
tance from the lens equalling its focal length. If, 
however, a trough of quicksilver be placed below the 
lens, at half the focal distance, the image of the 


star will be formed upon the object glass itself. | 


Should the mercury be placed at a distance of more 
than half the focal length, the image will be formed 
below the object glass; if at leas than the focal 
length, above it. Assuming the lens to be truly 
placed, and a star to pass over it exactly in the 
zenith, when the star crosses the vertical axis of the 
lens its image will be formed exactly at the centre of 
the object glass. Should the star not be exactly in the 
zenith, it will not pass over the true centre of the lens, 
consequently the image reflected from the mercury 
will be formed at the saine distance on one side of 
the centre of the lens as it entered on the other, 
the point between ‘the two spots being the true ver- 
tical axis of the lens, and the true zenith. The 
angle given is the basis on which the calculations of 
the zenith distance of the star are founded. To find 
the irue vertical line with which to compare each 
observation, a micrometer is attached to its moveable 
cell, and the micrometer wire placed upon the image 
of the star; the object glass is then turned half way 
round, the micrometer wire is again placed upon the 
same image, and, wherever the centre of the object 
glass may be, the vertical line which gives the 
means of computing the angular zenith distance 1s 
exactly in the middle of the space over which it was 
necessary to sbift the micrometer wire. A little con- 
sideration will show that it does not matter whether 
the object glass revolves round its own centre, or 
any other vertical line passing through it. It is 
necessary that the azimuthal movement, or the 
movement of the lens round its vert’cal axis, be an 
accurate rotation round one vertical line, con- 
sequently the object glass must be carefully mounted. 
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The above is a section of the object glass, and 
upper part of the reflex zenith tube, the tube itself, 
and the cup of mercury below being omitted, S is 
the eye-end sliding in a socket. It comprises the 
third and fourth lenses of the eye-piece, or field- 
glass and eye-glass. Ris the bent arm carrying the 
eye-end of the eye-piece. 114 is the flange of the 
sliding tube. Its edge is graduated for azimuth, 
the readings proceeding to 360 deg. [111 is the 
highest part of the sliding tube in which the rotating 
apparatus is inserted. I is the sliding tube. Dis 
the fixed tube of the instrument. N, N, the two 
bars carrying the diagonal reflector. O, the diagonal 
reflector, a prism of glass. The inclined face and 
the lower or horizontal face are plane, but the 


vertical face is convex, and thus discharges the office 


of the second lens (counting from the vbject glass 
towards the eve) in afour-glass eye-piece. The star 
y Draconis, which is to be observed with this in- 
strument, is not in the zenith, but nearly 2 min. 
north of the zenith; consequently the reflector O 
and the lens below it.are placed, not over the centre 
of the object glass, but as far south as to correspond 
with 2 min. nearly. Q isa pointer attached to the 
frame of O, which comes nearly in contact with the 
frame that carries the micrometer wires, and indi- 
cates to the observer whether it is wire 15 or wire 
16 which is viewed by the eye-piece. M, arms 
firmly attached to the sliding tube I, and which 
carry the bars N. h, four handles, to move the ro- 
tating apparatus; g, flange of rotating apparatus ; 
e, apparatus for relieving friction of the rotating 
frame; k, the cell of the object-glass ; g1, the short 
tube of the rotating apparatus which turns within 
[1111 ; 7, the object-glass; this was formerly the object- 
glass of the 10it. transit ; its focal length is about 


(* Extracted from the Engineer.) 
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10ft. 8in., and its aperture 5in.; s the upper, and 
the lower micrometer bars ; m a spirit level. 

The following is an elevation of the north side of 


the instrument :— 
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The diagram at top of next column is a horizontal 
section of the upper part of the zenith tube, showing 
the rotating portions, though not in the position 
they occupy when in use. 

The last refracting telescope at Greenwich, the 
one that yet remains to be described, is the great 
equatorial, the finest instrument of the kind in 
Emgland. The telescope is used for viewing the 
planets, comets, and other heavenly bodies, when- 
ever any interesting phenomena claim attention; it 
is, of course, the great object of attraction to visitors, 
yet itis little in request at the Observatory, where 
it is seldom used, and regarded somewhat as a mag- 
nificent philosophical toy. No. observations in- 
volving calculations are ordinarily made by its aid, 
although in the great eclipse of the sun in 1860 it 
rendered most valuable assistance. The great object 
glass, which was made by Merz, a German, is 122in. 
in diameter, and many castings and partly ground 
lenses were rejected by him, before the present 
one was passed. A very few specks in the shape 
‘of minute air bubbles are visible in it. The great 
difficulty in optical glass is that it must be first 
brought in the furnace to a state of perfect liquidity 
to expel the air bubbles, and that in cooling the 
large proportion of lead it contains is liable to sepa- 
rate into layers which have more density, and are 
less transparent than the rest. of the glass. The 
Americans have a much finer object glass at Boston, 
of fifteen inches diameter, and twenty-five feet focal 
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length. The object glass of the Dorpat telescope, at 
Pulkova, is fifteen inches in diameter also. AH 
the framework of the great equatorial telescope 
at Greenwich was made by Ransome and Sims. 
of Ipswich, and the eye-pieces, graduations, and 
circles, by Troughton and Simms, of the Štrand,- 
London. 
Some of the foregoing details will prove the ex-. 
cessive care taken to test the accuracy of the line of 
reference, the flexure of tubes, the true position of 
the pivots, and all the parts liable to error, the con- 
currence of each and all of which has a tendency to 
introduce inaccuracies in the calculations, and errors 
in time. These points being all known and provided 
for, it remains to register the true time of the pas- 
sage of a star as it is seen through the telescope 
to cross the micrometer wires. One hand of the 
observer rests upon the end of the telescope near the 
eye-piece, and all he has to do is to tap with his 
finger a small button beneath his hand every time 
the star passes a micrometer wire. The true instant 
of time of each tap is recorded as follows, by means 
of galvanic chronographic apparatus. 
A large brass barrel, revolving in two minutes of 
sidereal time by means of, cluckwork,,is covered 


164 


with a layerof woollen cloth. A sheet of paper is 
wetted, wrapped round the cloth, and its folding 
edges fixed by gum. This has to be ruled with one 
long line, in a fine spiral passing from end to end of 
the barrel, which to the eye appears to be numerous 
parallel lines passing all round the barrel, each of 
them only about one-tenth inch apart. A pricker is 
carried very slowly along the top of the barrel, and 
pricks a dotevery second on the long spiral line on 
the barrel. It only makes fifty-nine pricks to the 
minute, leaving a blank at the sixtieth, which serves 
as a mark to distinguish each minute. Here then is 
abarrel, covered with a long spiral line, and a pricker 
marking the time.on that line with chronometrical 
accuracy. But there: is a second pricker, which 
only makes a mark when the observer of the pas- 
sage of the star taps the button by the side of the 
eye-piece of the telescope, and these marks are 
pricked in the white space between the two lines, 
| so are at once distinguishable 
from the marks of the seconds 
pricker, which always fall 
upon the lines, The accom- 
l 
t 
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panying cut shows the man- 
ner in which the barrel is 
ruled, and seconds dots marked 
on the spiral round at regular 
intervals, the sidereal time 
of each second thus marked 
being known. When, how- 
ever, a star passes the field of 
the telescope, the dots from 
the second pricker fall at dif- 
ferent intervals between the 
ruled lines (vide cut), so by 
comparison with the regular 
rows of seconds dots, the 
time of the passage of a star 
is recorded to the fraction of 
a second,and thus Greenwich 
time is obtained. This is 
afterwards transmitted to Mr. 
Varley’s chronograph in the 
International Telegraph 
Company’s Offices near the Bank, and the chrono- 
graph sends it automatically to all parts of the United 
Kingdom, and imaddition fires time guns in some of 
the northern towns. It sends Greenwich time direct 
every day to all the principal towns in Scotland, 
Ireland, Wales, and to a few on the Continent. _ 

The prickers are moved by electricity. The cir- 
cuit is completed through the electro-magnet of one 
of them by means of a toothed wheel on the transit 
clock, each tooth recording a second. The circuit 
through the other is completed by the observer every 
time he taps the button near the eye-piece. 

The accompanying cut shows the arrangement of 
the prickers side by side, as they pass over the barrel, 
one of them being elevated and the other depressed. 
When the lines are to be ruled, a pen filled with ink 
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and water is substituted for the seconds pricker. 
The electrical circuit is broken, and the barrel 
directly connected with the heavy clock weight, 
which makes it spin round with great velocity, and a 
fine spiral Jine is marked on the paper. A feeble 
battery is used to do the regular work, having just 
sufficient power to bring down both the prickers, when 
they chance to fall at the same instant of time. 

This refined piece of mechanism might naturally 
be supposed to complete the apparatus necessary to 
observe the passage of a star with accuracy, yet 
such is not the case. In using all delicate instruments 
the operator himself becomes a part of the mechan- 
ism. A locomotive may be perfect in all its parts, yet 
its speed depends upon the willof the driver. The 
telegraph companies are obliged to consider the clerks 
as an essential part of the instruments, a part also 
commercially affecting the interests of the share- 
holders, and the speed of transmission of messages 
through a given wire. This, for instance, would be 
felt by the shareholders in a successful Atlantic 
Telegraph, did the clerks send but one word, value 
20s., through the cable in the same time they should 


previously accurately ascertained. 
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tainable perfection is required in the living part of 
the transit instrument. 

A month or two ago we called attention in the 
Engineer to the curious fact that no two observers 
looking through a transit telescope see the same star 
pass the micrometer wires at exactly the same period 
of time. The French Astronomer Royal, in fact, 
has been recently making experiments to determine 
his own ‘personal error.” It is just the same at 
Greenwich Observatory. The astronomers there 
rarely see the same star alike, one always sees it 
pass a fraction of a second before or after another, 
but this difference is nearly invariable. For instance, 
B will always see it pass alittle before A, and never 
a little after, except perhaps in case of illness, or 
other extreme disturbing cause. The more curious 
fact is, that there is no possibility of determining 
who is right or who is wrong, but the constant 
quantity of the variation admits of a standard being 
chosen and considered as the right one, which it is 
for all practical purposes. 

After a very long series of experiments the Astro- 
nomer Royal determined to accept Mr. Dunkin as the 
standard observer at Greenwich, and the following 
table shows the variation from the standard, or Mr. 
Dunkin, as deduced from those experiments, Inthe 


table (—) means ‘‘ before,” and (+) means ‘‘ after.” 

Mr. Dunkin — = 0'00 seconds 
„ Stone D—S = — 014 ,, 
„ Bilis D—E S0 ,, 
‘y Criswick D—C = +016 ,, 
» Lynn D—L =+029 ,, 
», CarpenterD — JO = +007 ,, 
» Dolman D—MD=+-—Oll ,, 
», Roberts D—R = 000 ,, 
„ Chappell D—TC =—012 ,, 
Nash D—N =-—005 ,, 


” 

It will be noticed, however, that out of all these 
observers, two, Messrs. Dunkin and Roberts, chance 
to read the passage of a star alike. The figures 
applied for the correction of the observations of each 
reader are styled in England his ‘‘personal equation,’ 
and in France his ‘‘ personal error.” 

Beyond the regular work of the Observatory, and 
the new calculations as to the distance of the sun, 
from the earth, little has taken place there recently 
of unusual public interest. Biela’s comet is expected, 
but has not yet been seen, and Faye’s comet is fast 
disappearing, yet during its present visit has not 
been once sighted at Greenwich, from the unfavour- 
able state of the weather. Both these comets are 
very small and faint, and little can be made of them 
without a powerful glass. The sun was hitherto 
supposed to be 95,000,000 of miles from the earth, 
but recent experiments at Greenwich, as communi- 
cated by Mr. Stone to the Astronomical Society, have 
proved the distance to be about 91,400,000. This 
was ascertained by careful observations of the planet 
Mars, The distance from the earth to Mars was not 
known, or from Mars to the sun, but the proportion- 
ate distance between the three bodies had been 
Mars gives the 
largest angle of any easily observable planet, and it 


was necessary to make the observations at a time. 


when it was very near to the earth. 

For many nights, when the weather was favour- 
able, simultaneous observations of Mars were made 
at Greenwich, Pulkova in Russia, the Cape of Good 
Hope, and Williamstown in Australia. Mr. Stone 
put together the observations takenat Greenwich and 
the Cape of Good Hope, and Greenwich and 
Williamstown. Dr. Winnecke united those taken 
at Pulkova and those taken at the Cape. All the 
results taken at thesə different parts of the earth 
agreed very Closely, and the sun has just been pro- 
nounced 3,600,000 miles nearer the earth than 
men in the schoolbooks and primers of our younger 

ays. 


IMPROVEMENTS IN ARMOUR PLATES 
TO VESSELS. 

This the invention of Mr. Edward Saunders, of 
Bridge-street, Westminister, relates to the use of 
screw and other bolts, spikes, and rivets of novel 
construction for general fastening purposes, and 
amongst others the fastening or securing of iron and 
armour plates to marine and other batteries, ships of 
war, and other vessels, in lieu of the solid metal 
bolts, spikes, and rivets hitherto used. When solid 
bolts are used in affixing plates of iron to the above 
structures, they are liable to be either driven through 
or shattered or broken by the impact of heavy pro- 
jectiles ; this liability increases as the size and con- 
sequent rigidity of the solid bolts is augmented, as 
in the case of thick and heavy plates, in fastening 
which it becomes necessary to increase the size of 
the bolts, in order that they may support as well as 
fasten the same to the under work. To remedy the 


send two. It is the same at Greenwich, for unat- 
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above defect in these fastenings is the object of this 
invention, which is accomplished by making the 
body, shank, or centre part of the bolts, spike, or 
rivet of a number of wires, rods, or strands twisted, 
or so placed together that in transverse section they 
shall possess the required tensile strength, and at 
the same time a considerable degree of elasticity, 
and to make the heads and ends or points solid, by 
beating and welding, hammering, or compressing the 
same. i 
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The figures illustrate several forms of the im- 
proved bolts, spikes, and rivets, in making which 
a good piece of wire rope is employed, the same 
being cut to the required length, and the heads and 
points or ends are forged solid. Instead of welding 
or forging the wires to form the head of the bolt, 
they may, in some cases, be spread out, and wedges 
driven in to spread them from the outside, 
so as to cause the whole mass to conform to the 
tapering hole in the plate, and then to cover it, if 
necessary, by avy suitable kind of metallic or other 
packing. 

The patentee claims, ‘‘the method of constructing 
a screw bolt, blunt bolt, spike, or rivet of wire or 
rods of any shape, in such manner that with a solid 
end, with or without thread, and solid or proper 
head, the shank or intermediate portion shall retain 
a certain degree of elasticity not possessed by any 
ordinary solid rivet, spike, screw, or bolt.” 


PHOTOGRAPHY. 
Mr. BROTHERS PHOTOGRAPHS OF THE LUNAR ECLIPSE. 

We (Photographic News) have been favoured by 
Mr, A. Brothers, of Manchester, with a series of 
prints from his photographs of the moon during the 
eclipse of October 4th. The series, eighteen in 
number, about two inches in diameter, is admirably 
perfect and uniform in excellence throughout, form- 
ing as fine an illustration of astronomical photography 
as we have ever had the pleasure of witnessing. 
Mr. Brothers states that there was considerable 
atmospheric disturbance, which materially interfered, 
with the perfect rendering of detail. The pictures 
before us, however, require no apology, as, in most 
respects, they equal or excel much that we have seen. 
produced by persons who have devoted much more 
time to astronomical photography than Mr. Brothers 
has yet done. We hope that he will have further 
opportunity of devoting his attention to a branch of 
the art he has so successfully commenced. 

The telescope with which these pictures of the 
moon were taken is an equatorial of five inches 
aperture and six feet focal length, driven by clock- — 
work. This telescope gives the image of the moon 
about 11-16ths of an inch in diameter, but by using 
a Barlow’s lens this size is increased to 14 inches, 
and with this addition the eighteenth negative of the 
series was obtained in two seconds. 

From a tabular statement of the hour and length 
of exposure of each picture, we learn that the longest 
exposure was fifteen seconds, and the shortest in- 
stantaneous, the average having been from one to 
two seconds. 


As an instance of the value of labour it has been 
shown by Mr. Babbage that the pendulum spring of 
a watch, which governs thevibrations of the balance, 
costs at theretail price twopence, and weighs the 15th 
of a grain; while the retail price of a pound of the 
best iron is only twopence. Out of that weight of 


¡ron fifty thousand such springs are made. 
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RIDLEY’S CONCRETE MIXER. 


We recently noticed this invention, but having 
been requested by several of our readers to give 
further particulars of the same, have thought 
<‘ illustration ” the handiest way for satisfying all 
parties. The vessel may be a cylinder or trun- 
cated cone, and mounted on a shaft, as shown. 
In the interior shelves are fitted parallel to the 
shaft, which being set at an inclination to the 
horizon, of necessity as the vessel revolves the 
material filled in at the elevated end of the ves- 
sel falls continually on to and from the shelves 


until it reaches the delivery at the lower end; 


and the supply and delivery are thus made con- 
tinuous. If a vessel of a conical form be used, 
the shaft may be mounted parallel to the horizon, 
and the materials fed in at the small end of the 
case. In this case the inclination of the sides of 
the vessel will have the same effect as the ineli- 
nation of the shaft in the former case, and the 
materials will gradually descend towards the 
larger end, where the discharge shoot is; but in 


any case the mixing action of the shelves and 
the continuous feed and discharge remain the 
game. 

Fig. 1 is a side elevation of the apparatus, Fig. 
a vertical transverse section, and Fig. 3 a lon- 
gitudinal section. a, d, is a cylindrical vessel, 
mounted by arms b, b, on shaft c, c, and supported 
in bearings d, d, carried by a wooden frame e, e, 
mounted upon wheels ff J. Inside the vessel a, a, 
are four longitudinal shelves f*, /*, bolted to 
arms b, b,and also the inner flanges of the vessel 
a, 4, and which extend in a radical direction from 
the interior of the same about midway to the 
central axle. These shelves may either be formed 
flat or curved. g, g, is a hopper, and h, h, is the 
delivery spout. ‘fhe elevated end of the case a, a, 
is closed from the rim inwards as far as the 
shelves **, /*, extend; the lower end is open, but 
a screen kh, k, is placed before it from the top 
about three-fourths of its depth downwards to 
prevent the materials from flying out, and to 
drop into the spout h, h. Revolution is imparted 
to the vessel a, a, by an endless belt passing 
around the groove ¢, 7, and also round a pulley 
receiving motion from the engine or otber motive 
power. 
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NEW SUSPENSION BRIDGE OVER THE 
RIVER MOLDAU, AT PRAGUE. 

The ceremony of laying the foundation-stone of 
the new suspension bridge which is to be erected 
over the river Moldau, at Prague, took place on the 
19th ult. 

The cost of the bridge, to be defrayed by the 
municipality of Prague, will be about £60,000. The 
Mayor (Dr. Belsky) and the Town Council have 
most heartily perssvered in bringing this pro- 
Jject into execution, and have, at last, the satisfaction 
of seeing the works actually commenced and in fair 
progress. The bridge is to be named, in honour of 
the Emperor, the ‘Franz Joseph’s Brucke;” and 
the Emperor, at the request of the inhabitants of 
the city of Prague, has most graciously undertaken 


. to open it when the structure is finished. The 


bridge is being built from the designs of Messrs. 
Ordish and Le Feuvre, of Westminster, who were 
successful against eleven competitors from Holland, 
Austria, Germany and France. When complete, 
the structure will be altogether of a novel character. 
it was for a long time supposed by scientific 
engineers that rigidity and suspension were entirely 
incompatible ; but, by the aid of a catenary chain 
suspended above the main-chains and connected to 
them by vertical tie-rods, thisimportant desideratum 
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pared with ordinary suspension bridges. Unlike the 
modern suspension bridge at Chelsea, where the 
roadway narrows between the towers at each end, 
łn this class of structure the roadway will remain 
of uniform width throughout. The longitudinal 
girders, also running parallel with the parapet 
girders of most of the suspension bridges already 
constructed, will not appear in Ordish and Le 
Feuvre’s bridge. In this case the main-chains in- 
cline from the summit of the towers in the direction 
of a straight line to the platform, which will render 
this structure different from any suspension bridge 
yet erected, as the main-chains of suspension bridges 
are invariably curved. The suspension portion of 
the structure will be entirely of steel, manufactured 
by Shortridge, Howell, and Co., of Sheffield, under 
their new process, and will afford the first example 
of awork of magnitude in which iron will have 
been superseded in this class of structure by steel. 
The bridge will be in all respects similar to the 
Albert Bridge, which is now being constructed by 
the same engineers over the Thames, uniting 
Oakley-street, Chelsea, to Albert-road, Battersea- 
park. The contractors for the Prague bridge are 
Messrs. Ruston and Co., of Carolinenthal, Prague; 
and the superintendent Mr. C. R. Wessely. 


A NEW CHAMBER CLOSET. 


A MODEL for a new chamber closet was laid 
before the members of the Royal Scottish Society 
of Arts, on Monday week, by Mr. Alexander 
Ramsay, manager of the Edinburgh Water Com- 
pany, its inventor. Although we believe the 
adoption of Mr. Ramsay’s system would increase 
the difficulties which arise from the watercloset 
system, the plan deserves discussion, especially 
as it was received on Monday week with consider- 
able favour by various engineers. In the course 
of Mr. Ramsay’s paper the author contended 
that the act of raising the handle of a water- 
closet unavoidably introduces into the house a 
quantity of foul air from the soil-pipes or drain, 
greater or smaller in quantity, and more or less 
noxious in its effects, according to the size and 
condition of the soil-pipes, drain, and apparatus 
with which the watercloset is connected. “ You 
will please to observe that, while this isa great 
and unquestionable evil, it is an evil superadded 
to the merely ordinary and proper purposes of a 
watercloset, and inseparable from it. From 
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free. The closet consists. of two vessels, the 
upper one of which is covered by a valve, in- 
tended to be constantly closed, except when the 
closet is in use. This vessel is a sort of repre- 
sentative of the basin of a watercloset. Its: 
lower end is also closed by a valve, which, when 
withdrawn, frees itself from and deposits the soil 
in the vessel under it. When that vessel is full, 
itis detached by moving it a couple of inches 
round so as to undo the bayonet screw by which 
jit is coupled to the lower part of the basin. 
| When the full vessel is to be removed, it is 
covered with a lid, which is secured in its place 
by the bayonet screw. An empty vessel is then 
put in, and so on continuously. Ontheshoulder 
of these vessels there is a small tube terminating 
in a coupling screw, for the purpose of attaching 
a pipe to carry the gases generated in the vessel 
into the open air. I should add that the valves 
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are nearly airtight, and may be made entirely 
so, and are opened and closed only when the 
closet is being used. The basin may be rinsed 
with water when itis thought necessary; but 
my view is, that as far as possible, the contents of 
the lower vessel should not be subjected to dilu- 
tion. The vessel itself being externally clean, its 
removal may be effected with less offence to sight 
or smell than is occasioned by the carrying 
of a housemaid’s pail from one apartment to 
another.” The excreta can thus be conveyed 
unmixed to the farmer’s manure-strance. Mr. 
Ramsay expressed his strong conviction that the 
present system of employing water as the agent 
for the removal of excreta from dwellinghouses 
is viciousin principle, costly in itself, destructive 
to rivers, and wasteful of a most valuable 
material ; and if the question is vigorously urged 
on the public mind, he is persuaded the system 
is destined to a short duration. In contemplating 
the relief it afforded from the horrors of the 
system of cesspools, its own evils were unfortu- 
nately never taken into account. What the 
effect has been may be ascertained by a visit to 
any river in the kingdom connected with a large 
town. The only object, indeed, which the water 
system has accomplished is to carry the filth 
from our houses and to cast it into the 
nearest river, without the least regard to the 
health or comfort of others, to whom the water 
destined for their daily use comes thus polluted. 
Mr. Ramsay showed that a great saving would 
be effected by the adoption of his scheme, as it 
would render the cost of making and maintaining 
house and other drains unnecessary. 


In the course of the discussion Dr. Littlejohn 
said he was convineed that some such plan as 
had been proposed by Mr. Ramsay was the only 
way of removing the many evils connected with 
the present system of drainage, and of utilising | 
the materials which were passing at present 
into our rivers and thereby polluting them. 


A committee has been appointed to co-operate 
with Mr. Ramsay forthe purpose of bringing his 
plan under the immediate notice of the Edin- 
burgh Town Council, with a view of getting for 
it a fair trial—Bwlding News. 
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, REVIEWS.. 

Tables for Workmen's Wages. By H. Laxton, C.E. 
London : the Author's, 34, Arundel-street, Strand, 
W.O. 

We have been favoured with the two editions of 
this- handy little work,—the “red book” for em- 


ployers, and the handy folding pocket companion for 


the workman. The tables of which the book consists 
contain over 7,000 calculations, carefully corrected 


and simply arranged. Table No. 1 shows at any 


price per day the amount of wages per week, month, 
year, &c. Table 2, shows at any price per year the 
amount of wages or rent per quarter, month, day, &c. 


Table 3, shows at any price per hour the amount of 
wages for any number of hours; and No. 4 gives at 
any price per day the amount of wages for any num- 
ber of days, quarters, or hours. The whole affair is 
simply a very clear, well printed, and easily under- 
standable ready-r-ckoner, which may well be re- 
commended to both masters and man. 

A Treatise on Smoky Chimneys, their Cure and Pre- 
vention. By F. Edwards, jun. Third Edition, 
London: Hardwicke, 192, Piccadilly. 

The days of smoky chimueys are not by any means 
gone by, though they ought to be; nor will they, so 
long as speculative builders run up cardboard houses 

‘and people are found to inhabit and suffer in them. 

Mr. Edwards’ treatise is exhaustive and clever; it 

deals with the whole subject of our domestic fire- 

places in a concise and understandable way, and if 
it were generally read could not fail to bring about 
ome am 2ndment in our pressnt evil and wasteful 
course. It should be in the hands of all who can in 
any way influence the construction of fireplaces and 
chimneys. Our author instances fifteen causes for 
the non-efficiency of our chimneys, which we append, 
together with the approved remedies. 

7 First Division. 

Chimneys that smoke in consequence of a des- 
cending current existing, or being produced in the 
chimney, irrespective of wind. 

Cause 1.—From a fire-place being too open. 
Remedy: To contract the size of the fire-place, or 
use a contracted grate. . 

Cause 2.—F rom the doors and windows of a room 
being fitted too closely. Remedy: To supply air by 
means of doors and windows, or to give a special 
supply near to the fire. 

Cause 3.—From fires being lighted in two or three 
a\joining rooms, which are inadequately supplied 
with the air required by the grates in use. Remedy: 
To contract the opening into the chimney. To give 
an additional supply of air. To use grates that will 
not allow much air to ascend the chimneys. 

Cause 4—From a chimney being very short. 
fiemedy : To use a contracted grate with a blower. 
‘Lo reduce the height of the fire-place and the size 
of the chimney. To lengthen the chimney. To 
reduce the opening into the chimney at bottom and 
at top. 

Cause 5.—From a chimney being situated in an 
external wall, and not being sufficiently protected 
against the action of the external air. Remedy: 
To improve the construction of the chimney. To 
use a very contracted grate. To reduce the opening 
into the chimney at bottom and at top. 

Cause 6.—F rom a chimney being exposed on two 
or three sides to the action of air; the exposed 
brickwork not being sufficiently thick. Remedy: 
To improve the construction of the chimney. 

Cause 7.—From a low chimney being in connection 
with a room adjoining a house or building in which 
the air becomes raretied. Remedy: To supply the 
house and room liberally with air. To fit tightly 
the door of communication, or use a double door. 
To use a contracted grate. To heighten the 
chimney. To reduce the size of the chimney. 

Cause 8—From a down current ina fire-place 
bringing smoke from an adjoining chimney. Rem-dy : 
. To supply the room properly with air. To use a 
carefully fitted regulator to the chimney. 

SECOND Division. 

Chimneys that smoke in consequence of a descent 

of wind. 

Cause 9—From the top of a chimney being 
situated below a pitched roof. Remedy: To heighten 
the chimney that its top may be above the source 
of obstruction. 

Cause 10.—From the top of a chimney being 
situated near t? a tower, or similar source of 
obstruction to the wind. Remedy: To heighten 
żhe chimney. To use asimple protection, as Fic. 
42,0 > 

Cause 11.—From a short chimney being enclosed 
on three or four sides by high contiguous buildings. 
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Remedy: To heighten the chimney. To put a 
simple protection at top. To use the most con- 
tracted grate, aad supply air below in moderate 
abundance. To reduce the size of the chimney or 
the extremities. 

Cause 12.— From rooms with short chimneys being 
situated between the maia body of a building and a 
contiguous eminence. Remedy: To build the chim- 
neys to the extreme height of the main building. To 
use the remedies indicated for Cause 4. To use a 
simple protection, as fig 12. 

Cause 13,—From chimneys of one housa being 
lower than those of one adjoining. Remedy: To 
heighten the chimneys. To put a protecting roof as 
fig. 13 or 22. 

THIRD Division. 


Chimneystthat smoke in consequence of their being 
too small. 


Cause 14 —From achimney being too small for the 
fire-grate used. Remedy: To use a grate that will 
allow a minimum quantity of air to ascend the chim- 
ney. ‘To re-construct thechimuey. To use a stove. 

Cause 15.—F rom two fire-places being used to one 
chimney. Remedy: To use well-contracted grates, 
with carefully fitted regulators. To supply rooms 
sufficiently with air. 

Most heartily do we recommend the work to those 
of our readers who feel interested in fireside comfort. 

The appended lithographic plates are good, and 
well supplement the simply written introductory and 
explanatory matter. : : 


TESTING NITRATE OF SILVER. 
BY PROF. TOWLER.* | 

The profit on nitrate of silver is not great, because 
the original substance from which itis manufactured 
—the base of the salt—is, in and of itself, a dear 
article, The same may be said of the terchloride of 
gold. On some articles apothecaries and druggists 
can put on a profit of two or three hundred per cent. 
without exciting a murmur against their exorbitant 
charges, because these articles consist of cheap ma- 
terials to begin with, and may in appearance be sold 
cheap even when burdened with the immense per 
centage. Thus you may buy, and probably have 
bought, an ounce of sulphuric acid, for which with 
the vial probably you paid a quarter ofa dollar ; this 
price does not appear particularly out of the way, and 
yet the profit is immense! Wedo not know the 
exact quotation of the price of sulphuric acid at the 
present moment; the last we bought cost us in the 
carboy, if we recollect right, about two cents a 
pound, or one-eighth of a cent per ounce—the vial 
is worth two cents—hence the profit will be a little 
more than a thousand percent. A handsome profit! 

It is impossible to exact the same grade of profits 
on the two salts just mentioned, as the reader can 
easily conceive. But because this is impossible, and 
the craving after unjust profits uncomforiably pre- 
vails amongst our very religious and moral people, 
this craving must be satisfied either by hook or by 
crook. They take the former experiment—they use 
the hook—and hook on to the real nitrate of silver 
and the real terchloride of gold some uncostly substi- 
tute, as an alkaline, &c., nitrate or carbonate, where- 
by the prices of the too expensive salts may remain the 
same, whilst the profits gradually increase, as the 
consciences of the manufacturer gradually expand, 
like the inflated maw of a turkey. 

It becomes our duty therefore to instruct our 
readers how to test for the impurities in the adul- 
terated articles. 

Crystaline Form of Nitrate of Silver. 

It is by far the best to buy nitrate of silver in 
crystals, and not as lunar caustic or as an amorphous 
powder. The form of the crystal, when pure, is 
tubular; so thatif octohedral or prismatic crys als are 
descried amidst these flat tubules, you may feel as- 
sured there has been an adulteration. If, on the 
contrary, the crystils are uniformly of a tubular 


shape, it is almost equally certain the nitrate of silver 


is pure. 
Where there is any doubt, proceed as no w directed. 
Testing jor Inpuritiesty Chemical Re-agent. 

Weigh out ten grains of the crystals, and dissolve 
them in disti'led water; now add pure hydrochloric 
acid to the solution, drop by drop as long as there is 
a precipitate of the white chioride. Perform this ex- 
perirent in the dark room. 

Let the precipitate settle; and then add another 
drop of the hydrochloric avid in order to see whether 
all the chloride has been precipitated. If this be 
the case, separate the chloride by filtration, and wash 
the precipitate in several drachms of pure water, 
which is mixed with the first filtrate: that is, keep 
the liquids together. 
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The chloride may be that of lead or silver, it might 
also be that of mercury under certain circumstances, 
but it is not to be expected here. 

Supposing that lead is present with the silver, we 
must now separate the chloride of the former from 
that of the latter metal by means of ammonia, which 
will dissolve the chloride of silver, and leave the 
chloride of lead. If all the chloride is disso!vad, we 
conclude that a salt of lead was not present in the 
nitrate of silver: and the contrary, if a portion was 
undissolved. 

In the liquid, other metals, beside those of the 
alkali might be present ; but it is not very probable. 
In order to be sure of this fact, the solution is first 
boiled for some time and then a current of hydrosul- 
phuric acid is passed through the solution, when cool, 
for a short time ; the solution is again boiled and set 
aside to cool, &c., for an hour or more. Or a few 
drops of sulphide of ammonia may be added to the 
solution instead of passing a current of hydrosul- 
phuric acid through it; the solution is then boiled as 
before, until all smell of ammonia and hydrosulphuric 
acid has disappeared. 

If there is merely a trace of a black precipitate, it 
is evident that several salts (nitrates that might be 
there) are absent. A copious black precipitate would 
indicate adulteration with either one or several me- 
tallic salts, not oae of which, however, is likely to be 
the salt with which the adulteration might be suc- 
cessfully made. 

Filter the so ution and then evaporate it to dry- 
ness, | 

A white sediment (having previously removed all 
excess of hydrochloric acid by boiling) will indicate 
the presence of the nitrate of one or more of the 
alkalies or alkaline earths. . 

It would probably be the safer plan to evaporate 
the original solution at once to dryness, and then, if 
there is a sediment, to conclude at once that there is 
adulteration with the nitrates of one or more of the 
metals. The sediment is then dissolved and pro- 
ceeded with, as above marked out, with hydrosul- 
phuric acid, &c. 

By proceeding in this way there is no risk of 
forming the chloride of ammonium, in case the 
sulphide of ammonium had been the re-agent used. 
_ As the object of the operator is simply to ascertain 
whether the nitrate is pure or adulterated, it is not 
necessary to point out by what means the analysis 
may be completed so as to indicate the precise metal 
in the adulteration whereit exists. Such an analysis 
would be long and without any special aim for the 
practical photographer. 


PATENT ‘LIST. 


(From the Commissioners of Patents’ Journal.) 
LIST OF SPECIFICATIONS, &c. PUBLISHED DURING THE WEEK 
ENDING 16TH DECEMBER, 1865. 


2. Capillary hydrometer, R. A. Brooman—4d. 

. Sewing machines, A. C, F. Derocquigny and D. Gance—ls. 

2. Thread for weaving and other purposes, R. A. Brooman—dd, 

3. Steam boilers and furnaces, J. Twibill—ls. 10d. 

. Treating and applying tar oils, J. H. Johnson—da, 

. Applying tar oils in manufacturing paint, A. H. Brandon—4d. 

3. Obtaining sugar from starch, G. Haseltine—4d. 

. Breech-loading fire-arms, 8. Trulock, R. Trulock, and W, Tru- 
lock—ls. 

. Cotton gins, B. Dobson and W. Slater—id. 

9, Filtering apparatus, W. Bury—ls. 6d. 

. Rectifying alcohol, W. E. Newton—10d. rae 

. Washing wool and other fibrous materials, J. Petrie, jun.—4Jd. 

2, Mortar and otber mills, J. Raines—10d. 

. Breech-loading five-arms and cartridges, W. Clark, 1s. 10d. 

. Cartridge boxes. E. Blakeslee—1s. 

5. Drying wool and other tibrous substances, E. T. Hughes—l10d. 

. Lantern for burning hydro-carbon oils, A. 5. Macree—dd. 

. Screw taps, W. Foster—8d. . 

. Shaping hat and bonnet blocks, W. H. Higgins—4d. 

. Protecting metals from oxidation, J. McInnes—dd, 

. Steam engines, G, Davies—dd. 

. Extracting oil from waste fibrous substances, W. Teall and A. 
Naylor—~t. : “i 

2, Relieving the wire ropes of lifting apparatus from strain, J, Gib- 

son—lod. 

3. Benzoic acid, F, A Laurent and J. Casthelaz—4d, 

. Chimney pots, G. Carter—8d. 

. Breech-loading guus, &c., C. H. Russell and J, Needham —4dd. 

. Lamp shades, R. A. Brooman—dd. 

. Fire and other alarums, M. Cartwright—4d, 

. Clothes fastener, J. W. Gill—4dd. 

. Railway rail enclosing a telegraph wire, R. A, Brooman—4d. 

. Tanning hides and skins, W. H. Cox— 4d. 

. Traction, engine, M. Henry—Sd. : 

2. Producing intermittent rotary motion, T, 

Is. 4d. 
3, Applying hydro-electricity to steam generators, J. Fletcher and 
Hainer—6d. ; 

. Lubricating apparatus, E. P. Colquhoun and J. P. Ferris—6d. 

. Railways, E. P. Colquhoun and J. P. Ferris—8d. 

. Firing pottery ware, J. Meakin—6d. 

277, Breaking and seutching flax, &c., J. Gray—4. 

278. Hot-pressing fabrics, A. Freeman—4d. 

279. Horse hoes and seed drills, J. Sainty—10d. 

280. Portable chair, W. E. Gedge—ad. 

281.— Washing and drying wool, J. McNaught and W. McNaught—~ 

Is. 4d. 

*,* Specifications will be forwarded from the Commissioners of 
Pateuts’ Office, Southampton-buildings, Chancery-lane, by post on re- ` 
ceint of the amount of price and postage. Sums exceeding ds. must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, Her Majesty’s Patent Office. 
We cannot undertake to forward Specifications, or Books advertised 
from the office of Tas ENGLISH MECHANIC, 
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OBTAINING VARIABLE ‘SPEED IN MACHINE TOOLS. 


PATENT has recently been taken out by Mr. 
"A. John Combe, of Leeds, an engineer, for the 
‘invention of improvements in the action and manage- 
ment of drilling machines, turning lathes, and other 
machine tools, in which a variable speed is required, 
and which we have fully illustrated. ‘The subject, 
our practical readers are well aware, possesses con- 
siderable interest; and we leave it for their con- 
sideration without any remarks of our own further 
than those necessary in explanation of the patent. 
Fig. 1 is a front view, partly in section, and Fig. 2 
_ @ plan, with some of the parts removed, of a drilling 
machine arranged according to this invention; 
Figs. 3 and 4 are side views of some of the parts. _ 
& isan upright hollow pillar bolted to a foundation 
plate 6, having four feet 61, projecting diagonally to 
give stability to the upright pillar. In the centre of 
_ the plate b is fixed a step b2, to receive the pivot end 
of an upright shaft c passing down through the 
pillar a, capable of revolving freely in a socket al at 
the top of the pillar a. {mmediately above the 
socket a1 on the upright skaft c is keyed fast a hori- 
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zontal disc d, the upper surface of which is turned 
true and level; above this disc d, another disc e, is 
also keyed fast on the upright shaft c; the disc e is 
turned on its lower surface so that the two surfaces 
of the disc d and e facing each other revolve in 
perfect parallel planes. The upper portion of the 
upright shaft c has a screw thread cut thereon, and 
is provided with a nut cl, by which the two discs 
d and e can be brought into closer proximity to each 
other as required; above this nut cl, on the shaft c, 
are placed the usual fast and loose pulleys j, by 
which motion is communicated from the driving 
strap to the machine. The shaft c is capable of 
being slightly raised or lowered by turning the. 
screws x, and thereby raising or lowering the bar <1, 
on which the bearing b2 rests. A projecting bracket 
a2is cast on the upright pillar a; this bracket a2 has 
a socket a3 cast thereon, which is bored out in a 
direction parallel to the axis of the upright shaft c; 
through this socket a? the drill spindle g is capable 
of revolving freely, being retained therein by two 
collars g!, which fit against the upper and lower ends 


of the socket a3. On the upper end of the drill 
spindle g is keyed a horizontal disc 2, whieh is 
turned true and level on both sides and is placed 
between the two discs d, e, carried by the upright 
shaft c. The three discs d, e, and / are of such dia- 


meters respectively. that their circumferences inter- 


sect one another to about one-third of their diameter. 
A pair of friction rollers ¿ with solid leather surfaces 
are suspended on rods or bara & forming a kind of- 
parallel motion working on two studs kl, carried by 


. the. projecting arm a on the bracket a2; these 
rollers ¿ are so placed respectively between the 
three discs g, e,and / that the friction of the discs: 
d, e, carried by the driving shaft c transmits-‘motion 
in an opposite direction to the intermediate disc fh. 


carried by the drill spindle. The parallel motion 
which carries the friction rollers 7 is so arranged 
that the rollers ¢ are capable of. being traversed 
sideways to and fro between the axes of the driving 
shaft c and the drill spindle g, so that the nearer ths- 
friction rollers ¢ are brought to the driving shaft c 
the slower will be the speed of the drill spindle g, 
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and vice ved; the friction rollers ¿are capable of 
being fixed in any requ.red position between the 
driving shaft c and tho drill spindle g. On the 
lower part of the upright pillar æ a bracket / is cast 
carrying a short socket or boss l, the axis of which 
is in a line with the axis of the drill spindle g. 
This socket or boss Z is bored out to receive a 
brass nut /2 through which an upright screw m is 
passed, on which the table n which carries the 
article to be drilled rests; by means of the screw 
m the table n is raised and lowered as required. 
The table n is provided with four sockets which 
slide freely on two upright parallel bars 0, so as to 
cause the table n to rise and fall in a vertical direc- 
tion when acted upon by the screw m. 

In order to secure a perfect balance, as well as 
economy in the construction of these machines, they 
are made double by casting on the pillar two sets of 
brackets on opposite sides carrying two tables and 
drill spindles, to which motion is given by one pair 
of discs d, e, and one upright shaft c. Some of the 
parts are shown repeated on each side of the 
machine, marked with similar letters of reference. 
When it is required to drill articles of greater length 
than could be accommodated on the tables n or n*, 
the table n* and the bracket /* are turned out of the 
way, and rest the article to be drilled on the 
ground. For this purpose the rod ol is removed 
from the machine and the table n* is turned upon 
the rod 02 to one side, whilst the bracket /* is turned 
on the pin 73 out of the way when set at liberty by 
removing the set screw lt. That the drill may be 
capable of approaching to and receding from its 
work, the upper part of the drill spindle g* is formed 
with flat sides passing through a socket g**, so that 
the drill spindle is capable of rising and falling 
through the socket g**,and yet controlled to rotate 
therewith; on the socket g** is fixed the disc h* as 
shown; the upper end of the drill spindle g* is 
extended through the socket g**, and its upper end 
is formed to receive a pin g2, which is capable of 
revolving therein, but is secured thereto by a screw 
cap g3, as shown. By reference to Fig. 4 it will be 
seen that the pin g2is at its upper end pin-jointed 
to the arm p, which is at one end pin-jointed te a 
link pı connected to the bracket q as shown, whilst 
the other end is provided with a nut capable of 
turning therein, through which a screw 7 passes; 
the lower end of this screw is provided with a 
handle 71, by turning which the drill spindle g* is 
raised snd lowered as required. In applying the 
differential motion to turning lathes, the inter- 
mediate disch is placed onthe back end of the spindle 
of the fixed head, and to overhang the bearing, so 
that the circumference of the disc h may extend 
below the level of the gauntry. Arms projecting 
from the cheeks of the fixed heads carry bushes in 
which revolves a shaft c, carrying the belt pulley 
and the two driving discs d, e, for each fixed head, 
the studs carrying the parallel motion for traversing 
the friction rollers being fixed to brackets below and 
at the back of the gauntry. In a similar manner 
would a like motion be applied to other machine 
tools requiring such motion: and the inventer is of 
opinion that a competent workman will readily 
make the modifications necessary in adapting it to 
other machine tools. 
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IMPORTANT TO. THE READER. 


1 has been represented to us from time to time, 
by various correspondents, that the pages of the 

NGLISH MECHANIC were overcrowded with adver- 

sements and the general contents frequently too 
densely packed together; the paper on which the 
journal has been printed scarcely substantial and 
high-class enough for a work to be placed in the home 
library as an authority of frequent reference for 
many yoars to come; and generally that an article 
much superior might be given. All such complaints 
or suggestions—for they have come to us more as 
suggestions than complaints—have frequently been 
taken into deep and earnest consideration, and we 
have at length determined upon adopting at least 
such as shall do away at once with the necessity for 
complaint concerning the appearance of our journal; 
and, to achieve this desirable end, we need scarcely 
add, we require the co-operation of our readers. 
And thus, while we announce that the next num- 
ber of this journal will be increased in size, and the 
MIRROR OF SCIENCE incorporated with it; that 


the work will be printed on a superior paper, 
with a clearer type, and contain many more and 
varied articles on scientific matters,—we have to 
state that the price must be raised to Two- 
PENCE. 

The cost of all articles worth having is on the in- 
crease—labour has advanced, and is advancing in 
value, while the hours for labouring are being re- 
duced. We have consistently and warmly advo- 
cated the attainment of these blessings ; and the fact 
of advances having taken place entails on us the 
necessity of raising our prices. We desire as much 
as other folks to live by our labour, and we can do 
this only by adopting the course above indicated. 
It is utterly impossible for a class paper as ours is— 
to be the organ of the Mechanic and scientific 
student, and be really acceptable—to pay its way and 
return a fair percentage on the necessary heavy out- 
lay connected with it, at the present very low figure. 
In every possible way have we tried to work it, but 
have been forced unwillingly to the conclusion that 
twopence is the lowest figure at which we can hence- 
forward publish THE ENGLISH MECHANIC and Mirror 
of Science with the various improvements in science 
and appearance above indicated. 

Here it may not be uninteresting to remark that 
the increased price has been often forced upon our 
attention by correspondents so far back as eight 
months ago; but as we had started at a penny—the 
popular price of the day—we could not think of 
agreeing to the suggestion of increased charge until 
every possible means of obtaining a return for the 
capital expended has been tried. It does not come 
with a very good grace from those who advocate in- 
crease of wages and reduction in working hours to 
beat down the prices of their own workpeople: we 
do not care to do this, and feel certain the readers of 
the Eneiiso Mrowanic are not the men to patronise 
people who do so. We confidently appeal to our 
subscuibers to support us in the step we are about to 
take. In all respects they will have a much better 
article, and those who work for them will do so with 
a better heart, as they will then, it is confidently 
hoped, receive a reward commensurate with their 
labour. 

In conclusion, we have simply to repeat that in the 
next number the size of this journal will be increased 
—that The Mirror of Science will be incorporated 
with it—that it will be printed on a superior class of 
paper with clearer type—and, that its PRICE will be 
TWOPENCE. 


“THE YEAR THAT’S AWAY.” 
ITH however;much pride a merchant posts up 
his balance at the year’s end, when he has 
closed his books and leant back in his chair, there 
steals into his mind thoughts manifold concerning 
things left undone, things that ought to have been 
done, things to do which no chance will ever again 
present itself. And when these have elbowed their 
way through the audience chamber of the brain, then 
gradually steal in thoughts of those who have, like 
the year closed, passed away for ever, ferried over 
the dim unsounded stream which margins Time. 
So we, after passing the year in its varied aspects 
before us, have also passed before our mind’s eye the 
names of the departed men great or well known in 
their vocation; though we have thankfully to admit 
that the list is small compared with those of former 
years. Among the “passed on” we have to note 
Struve, the Russian astronomer; Silliman, the 
well known American chemist; Professor Boole; 
Neilson the engineer; Cobden, Paxton, Lubbock 
the mathematician, Parnall the architect, Kiss the 
Prussian sculptor, Appald the civil engineer, Ri- 
chardson the lexicographer, Sir Charles Hastlake, 
and various others whose loss will long be felt, and 
who will doubtless be long missed from the fireside; 
for, after all, it is there the loss is longest felt. But 
while we deplore their loss let us be thankful for 
much that is good, for much that promises well 
remains behind to ‘fall in” to the places in the 
ranks vacated by the departed. 

Few trades have had to mourn bad times during 
the past twelve months; the close of the American 
civil war has tended to settle things down, and they 
are, generally, firmer than they were at this time 
last year. Mechanics generally have had a fair 
spell” of it; this we conclude from having heard 
no complaints. And the prospects for the year now 
starting down the incline are more favourable than 
they were for “the year that is away” at this time 
twelve months since. 

There have been so many improvements in ma- 
chinery that to notice them would simply be to fill 
our journal with nothing else. There have been a 
fow “ steady-going ” improvements in the locomo- 

ive, a capital little tell-tale for the state of the 
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atmosphere in mines. Great progress has been made 
in coel-cutting machinery, 4nd we understand that 
various others will shortly be before the public. In 
nail and spike-making machinery there have been 
sundry improvements, as also in wood-sawing and 
planing machinery. Rivetting, cutting, shearing, 
and punching machines, and roll-trains have had 
considerable attention devoted to them, and a capital 
invention has come to light for cutting sugar in dice 
of any size at any decided rate per hour; this by Mr. 
William Muir. In girder-bridge building there 
have been marked improvements, and the Besseme- 
rising process has become a great fact. Nor hag 
ship building and engineering lagged behind, though 
the consumption of fuel per horse-power per hour 
is scarcely the thing yet. Attention has been di- 
rected to the burning of oil fuel, and great progress 
has been made with petroleum, especially in the 
furnace, which contains two layers of fire spaces to. 
the one used for coal; indeed, hopes are held out 
that this fuel may yet be found more economical 
than coal. In agricultural machinery¢there have 
been very few improvements, but we are glad to 
notice that E. E. Allen’s engine is receiving the 
reward it deserves, 

But here we must call a halt—our space forbids 
enlarging on the tempting theme. But everything 
tends to show how, day by day, the English me- 
chanic becomes more and more valuable, and shows 
how capable he is to stand alongside the mechanics 
of any other country. That he is valued, witness 
the exports of machinery to all parts of the world, 
and the falling off in some of the imports, the articles 
of which our own workmen now supply at as cheap 
a rate and as good as those which used to be-obtained 
from abroad. 


On the whole, we have every reason to be thankful 
for onr position, and to strive to better it in the time 
tocome, There is room for it, and we are glad to 
see the right spirit is abroad. We judge this more 
trom the letters of eur myriad correspondents—who 
date from all parts of the country—than from any- 
thing else. They exhibit a rare degree of intelli- 
gence, which augurs well for the future. We heartily 
wish them all success in business, and if they will 
be but true to themselves and to each other, they 
will achieve success not only in 1866 but in all time 
coming. 


THE PAST YEARS INDUSTRIAL 
EXHIBITIONS. 


ROPERLY looked at, it cannot be doubted that 
industrial exhibitions are a great benefit, to the 
employed as well as the employed. The careful 
production of even the commonest piece of goods for 
“ show ” engenders habits of precision and general: 
care on the part of the workmen, which must en- 
hance his value in the eye of a thorough-going em- 
ployer. And it may safely be affirmed, not only 
that the man who studies neatness in his ‘ exhibi- 
tion work” bestows more care on that which he 
produces for bread than the man who has no ambi- 
tion to exhibit, but that the man who turns his 
attention to innovations on things as they may 
happen to be within his own Ken, is also a handy 
man in the workshop, and gets over many a “ shift” 
which your regular routineer could only sit down 
and muddle over when difficulty to be overcome 
camein his way. This, in ourown experience, we 
have always found to be the case; and any one who 
has taken the trouble to inquire “in and among” 
workmen at the various exhibitions will have found 
the correctness of our statement to be beyond im- 
peachment, 

Among industrial exhibitions that of the first 
South London (though not of the past year) claims 
priority of mention—originating with a Lambeth 
missionary, Mr. G. M. Murphy, and held in the Lam- 
beth Baths building. Here to exhibit came chimney- 
sweeps, postmen, sailors, gardeners, corkcutters, ana 
workmen of all kinds. The sweep shewed a water— 
filter of his own improved construction ; the postman 
exhibited a table-cover with nearly 5,000 diamond- 
shaped piece in it; a hairdresser came out in 
plaster-models, and a painter in anti-garotting 
cravats. So great was the success of the South 
London Exhibition that one was started for north 
London, and heldin the Agricultural Hall, Isling- 
ton. It was open for less than three weeks, yet 
during that short time within a very few of 200,000 
persous paidit a visit, and the receipts exceeded the 
expenditure by £800. There were nearly æ thou- 
sand exhibitors, and the articles were an improve- 
ment on those at Lambeth. In February, 1865, 
Lambeth Baths was the scene of a second exhibition 
—a most unqualified success, reflecting credit 
on all concerned in it—fromthe humblest exhibi- 
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tor “oniy 7 years old” to the president. 
exhibitions followed these, dictated, probably, by 


different feelings—at any rate they had not the same | 


success. That at the Floral Hall, Govent-garden, 
was a remarkable failure, that at the Beaumont In- 
stitute, Mile End-road, a ditto; one held in nearly 
the same locality—the St. Mary’s Schools, White- 
chapel-road, met with a different fate. Many of 


the articles exhibited were of a superior kind, and 


50,000 people went tolookat and admirethem. The 
one at Wandsworth was a success; here were ex- 
hibited an A1 Berlin wool ship by a bricklayer: 
beadwork by a soldier; violins by bricklayers ; 
boots by a newsboy; and an engine by a hatter! 
Then there was a Juvenile Industrial Exhibition at 
the Agricultural Hall, in which Reformatories came 
out brilliantly. Here was exhibited the Great 
Pyramid made, as facetiously remarked, by Apenny 
Bundle, Esq. It was built of. some 4,000 bundles 
of firewood, was hollow,.and had:a -goodly-sized 
room inside. Then there was the Anglo-French 
Exhibition at the Crystal Palace, which was not a 
working man’s exhibition, and so failed. We have, 
we think, omitted several London minor exhibitions, 
but we have named sufficient to show that they 
were, on the whole, a success, where properly man- 
aged. But it would be unfair to pass over the fine 
display at Greenwich, by the sou’-easters. There 
were some capital pieces of mechanism and of finished 
works, models, and otherwise, which preach a fine 
Jay sermon in fayour of the working man. In the 
country there have been many important exhibitions. 
At Wakefield there was a very creditable one—in 
which was a very fine display of “‘ union cloths,” 
the production of Morley manufacturers, and illustra- 
ting a new branch of textile industry. Nottingham 
and Reading also came out very creditably, and 
Birmingham had one in which there were. nearly 
800 exhibitors, principally handicraftsmen of the 
town and outlying hamlets. The exhibition of tha 
Preston folks was so great a success that over £2,000 
were cleared after everything was paid for. Bristol 
produced 700 exhibitors, and some excellent models 
of yachts and other vessels. Then there was. Ply- 
mouth and Manchester—a fine display—and lots of 
other places. A few useful ones cropped out here 
and there in Ireland, not to mention its great ex- 
hibition in Dublin; and Scotland, as usual, is to the 
-front—the one now being held in Glasgow being 
a fine alfair—supported by gentlemen of all positions 
‘inside and outside of Glasgow. Though we have 
-gone so far afield, we have yet room to notice the 
: Coachmakers’ Exhibition, nearly a year since, in 
Oheapside, which, while it went far to show the sub- 
stantial and useful character of our English coach- 
‘maker’s work, at the same time made evident that 
in matters of design and art they have still a great 
: deal to learn. 

‘One thing was evident in every exhibition, and 
“that was that a fearful amount of ingenuity and 
‘patience had been wasted—utterly thrown away. 

Many things exhibited might be wonderfully con- 
structed, but they were hideous abortions. The 


getting. up of such things is not to be commended. 


“For instance, what is the use of making a chain of 
half a hundred thousand pieces ?—or a counterpane 
-with as many pieces in it and unnumbered stitches ? 
{t_is simply throwing away valuable time—it is 
‘worse than that, it is wrongly using that which is 

-given for quite a different purpose by an Allwise 
Benefactor. : | 

One great good these exhibitions have done—and 
that is, it has made master and man rub shoulders 
often where they might never otherwise have done 
80; it has brought working men into the society of 
competitors, and led many to see in what they may 
liave been deficient. What the present year will 
produce we cannot say; though we believe there 

„are several about to be set on foot, not only in 
London, but in various parts of the country. 

: We should like to see these grow from regular 
centres of art or science education. We might 
then look forward to many working men’s works as 
we do now to those exhibited at the Royal 
Academy and other artist exhibitions. What our 
‘opinions are -respecting the ultimate objects of 

orking Men’s Industrial Exhibitions has already 
been placed on record in these pages; and we see 

-no reason to alter the opinions then. expressed ;— 
simply to add that we wish them every success 
possible in 1866. 


GuLAscow INDUSTRIAL EXHIBITION.—Last Tues- 
day morning this Exhibition was formally opened 
by the Duke of Argyll, in presence of a large 
assemblage. In the evening, a crowded meeting 
was held in the City Hall, at which the Duke of 
Argyll delivered the inaugural address. 


Various | 


PROGRESS OF INDUSTRIAL 
EXHIBITIONS. 


Since 1851 we have become familiar with exhi- 
bitions,- and the familiarity has probably done 
something to take off the edge of novelty; but 
there is a peculiarity about the Glasgow Exhibition 
rendering it worthy of special attention;—it is 
mainly the creation of working-men. A number 


‘of the more opulent citizens have, indeed, contri- 


buted of their “art treasures” to its adornment, 
but the mass of the contributions are either those of 
artizans or amateurs. The preponderance of models 
of the locomotive and steam engine, reminds us 
that Glasgow is the- city of Watt, and that the 
determination he gave the mechanical arts has left 
an abiding’ impress upon its genius. Who first 
originated the idea of ‘‘exhibitions,” it might 
perhaps be hazarduus to say. “But there can be 
no hazard in asserting that to the sagacity and the 
labours of the Good Albert was Britain indebted 
for the splendid success of the Exhibition of 1851. 
The Consort of our Queen comprehended more 
profoundly than most men of his time how, despite 
the “confused noise of the warrior,” ever and 
anon breaking on the ear of Europe, the age is, 
after all, essentially an industrial age. The Great 
Exhibition, over which he presided with such 
remarkable ability and unwearied perseverance, 
was the realization of that fact. Glasgow, albeit, 
the second city of the empire, could not expect, in 
a purely local enterprise, to cope with an enterprise 
to which the industry of the world sent its wealth. 
In the London Exhibition there was gathered, as 
into a nest the riches of nations, while Glasgow 
working-men have only the spoils of a single city 
to select from. But even in the more modest dimen- 
sions this enterprise assumes the great lesson of 
industrial exhibition is taught with a vividness and 
force that at once arrest the most listless visitor. 
The large building in which the exhibition is 
held at 99, Argyle-street, contains four large flats, 
with ante-rooms. The ground floor of the exhi- 
bition contains upwards of one hundred models of 
stationary and locomotive engines of varied and 
novel construciion, ingenious mechanical appa- 
ratus, extensive collection of coloured and photo- 
graphic mechanical illustrations, specimens of 
artistic relief, works in malleable iron, &c. Then 


in the first gallery, ia additicn to the bust of the 


Prince Consort and Messrs. Wylie and Lochead’s 
drawing-room, there are groups of statuary, richly 
inlaid cabinet and gtass work, collections of 
Chinese and other foreign ornaments and curiosities, 
valuable contributions of articles of vertu in gold, 
silver, enamel, and alabaster, and ladies’ fancy 
work of all kinds, The secoud gallery embraces 
an extensive collection, illustrating to a very minute 
and admirable degree, the sciences of geology, 
botany, zoology, mineralogy, and ornithology; 
also’ microscopes, aquariums, illustrations of 
chemical products, electric clocks, and illustrations 
of the mechanical powers. ‘ibe third gallery con- 
tains contributions from gentlemen possessing the 
finest art collections in the West ef Scotland, and 
others, embracing Holman Hunt’s great painting 
of ‘“ The Scape Goat,” Macullech’s “ View of the 
Clyde,” Maclise’s ‘* Sleeping Beauty,” Knell’s 
“ Battle of Trafalgar,” Maclise “ Scene from 
Othello,” Ansdell’s “ Return of Montrose from Raid 
with Booty,” and other equally valuable paintings : 
also portraits and busts of eminent gentlemen, and 
paintings, drawings, and designs by working men. 
In the photographic gallery are specimens of the 
art from the best known firms in the profession ; 
also interesting private collections, including— 
“Scones from Faust,” “Views of the Holy Land,” 
“Views. of Scottish Scenery,” miniatures, portraits, 
&¢c,, &c. Ante-rooms are set apart for operatives 
engaged in the manufacture of needles, glass orna- 
ments, brushes, weaving of plaids, &.; also, two 
large glass engines are in constant motion. Ar- 
rangements have also been made for exhibiting 
George Cruikshank’s great painting “‘ The Worship 
of Bacchus.” 

Such is a sketch of the contents of the Exhibition 
of Industry, Art, and Skill which has been provided 
for the vast working-class population of the West 
of Scotland. It may be stated generally, that the 
articles exhibited by working people, number nearly 
1,400; and that the exhibitors belonging to the 
industrial classes are upwards of 500, showing 
how general the response has been to the desire of 


‘the promoters to make this a most successful, 


because interesting and instructive Exhibition. 
We have no doubt large numbers of the towns- 
people will avail themselyes of this opportunity of 
viewing one of the finest displays which has been 
witnessed in the form of a local Exhibition. 
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IMPORTANCE OF KNOWLEDGE TO THE 
MECHANIC. | 


Let us imagine, for 2 moment, the condition of 
an jndividual who has not advanced beyond the 
merest elements of knowledge, who understands 
nothing of the principles even of his own art, and 
inquire what change will be wrought in his feelings, 
his hopes, and happiness, in all that makes up the 
‘character, by the gradual inpouring of knowledge. 
He has now the capacity of thought, but it is a 
barren faculty, never nourished by the food of 
the mind, and never rising above the poor objects 
of sense. ‘Labour and rest, the hope of mere animal 
enjoyment, or the fear of want, the care of provid- 
ing covering and food, make up the whole sum of 
his existence. . 

‘Such a man may be industrious, but he cannot 
love labour, for it is not relieved by the excitement 
of improving, or changing, the processes of his art, 
not cheered by the hope of a better condition. 
When released from labour, he does not rejoice, 
for mere idleness is not enjoyment; and he has no ` 
book, no lesson of science, no play of the mind, no 
interesting pursuit to give a zest to the hour of 
leisure. 

Home has few attractions for him; he has little 
taste for the quiet, the social converse and ex- 
change of feeling and thought, the innocent en- 
joyments that ought to dwell there. Society has 
little to- interest him, for he has no sympathy for 
the pleasures or pursuits, the cares or the troubles 
of others, to whom he cannot feel nor perceive his 
bonds of relationship, 8 

All of life is but a poor boon for such aman; and 
happy for himself and for mankind if the few ties 
that hold him to this negative existence be not 
broken. Happy for him if that best and surest 
friend of man, that messenger of good news from 
Heaven to the poorest wretch on earth, religion, 
bringing the fear of God, appear to save him. With- 
out her to support, should temptation assail him, 
what an easy victim would he fall to vice or crime ! 
How little would be necessary to overturn his ill- 
balanced principles, and throw him grovelling in - 
intemperance, or send him abroad, on the ocean, 
oF ue highway, an enemy to himself and his 

ind! : 

But let the light of science fall upon that man; 
open to him the fountain of knowledge; let a few 
principles of philosophy onter his mind, and awaken 
the dormant power of thought; he begins to look 
upon his art with an altered eye. It ceases to bea 
dark mechanical process, which he cannot under- 
stand; he regards it as an object of inquiry, and 
begins to penetrate the reasons, and acquire a new 
mastery over his own instruments. He finds other 
and better modes of doing what he had done before 
blindly and without interest, a thousand times. 
He learns to profit by. the experience of others, and 
ventures upon untried paths. 

Difficulties, which before would have stopped 
him at the outset, receive a ready solution from 
some luminous principle of science. He gains new 
knowledge and new skill, and can improve the 
quality of his manufacture, while he shortens the 
process and diminishes his own labour. 


Then labour becomes sweet to him; it ig accom- 
panied by the consciousness of increasing power ; 
it is leading him forward to a higher place among 
his fellow-men. Relaxation, too, is sweet to him, 
as it enables him to add to his intellectual stores, 
and to mature, by undisturbed meditation, the 
plans and conceptions of the hour of labour. 


His home has acquired a new charm; for he has 
become a man of thought, and feels and enjoys the 
peace and seclusion of that sacred retreat; and he 
carries thither the honest complacency which is the 
companion of well-earned success. There, too, 
bright visions of the future sphere open upon him, 
and excite a kindly feeling towards-those who are 
to share in his prosperity. — we l 

Thus his mind and heart expand together. He 
has become an intelligent being; and, while he has 
learned to esteem himself, he has also learned to 
live no longer for himself alone. Society opens 
like anew world, to him; he looks upon his fellow- 
creatures with interest and sympathy, and feels 
that he has a place in their affections and respect. 
Temptations assail him in vain, E 


He is armed by high aud pure thoughts. He 
takes a wider view of his relations with the beings 
about and above him, He welcomes every generous 
virtue that adorns and dignifies the human character; 
he delights in the exercise of reason; he glories in 
the consciousness and the hope of immortality. 


GQ. B. EMERSON, 


172 THE ENGLISH MECHANIC, 


\Jan. 5, 1866. 


KIRKALDY’S IRON AND STEEL TESTING 
| WORKS. 

The immense extent to which iron is now em- 
ployed in buildings of all descrip tions in the metro- 
polis has induced Mr. Kirkaldy, author of the well- 
known work on iron-testing* to erect in The Grove, 
Southwark, works for testing materials and de- 
tails. The machinery has been constructed from 
Mr. Kirkaldy’s designs, by Greenwood and Batley, | 
of Leeds, and is adapted for any kind of strain- 
pulling, crushing, beating, twisting, shearing, punch- 
ing, bulging, buckling, collapsing, or bursting— 
well exhibited by our illustrations; and this to any 
amount, from 10lbs. to 1,000,000lbs. It will also 
test specimens of substances as well as manufac- 
tured articles; and will, as required, ascertain the 
ultimate breaking strain or any lowered amount of 
proof strain. There can be little doubt but that 
engineers, architects, ship and bridge builders, 
boiler-makers, and others, will find Mr. Kirkaldy’s 
apparatus advantageous in determining the beat 
proportions in structural details, as well as the 
materials and variety of materials adapted to their 
different requirements, , 

Among the first works subjected to the operation 
of the apparatus was the patent girder of the 
Messrs. Phillips, of the Coal Exchange. i Of this 
girder we may remark, in passing, that its pecu- 
liarity consists in the flanges being rolled solid, 
instead of being rivetted, as heretofore, whilst the 
web is somewhat thicker than usual. In the trials 
the first experiment was with a light girder, 
S inches deep, with 2} inch flanges, and 20 feet be- 
tween the supports; the weight was 22lb. per foot 
run, the iron equal to ordinary Staffordshire plate. 
The breaking weight of an ordinary similarly sized | 
girder is about four tons. At seven tons the sup- 
ports of the new girder gave way, and it turned 
over in the grove of the machine. On examination, 
though considerable vertical set was found, there 
was no fracture. Other experiments were equally 
favourable to the Phillips’ girder. | 

In the illustrations, as noted (the arrows exhi- | 
biting the directions of the strain, and the speci- |. 
mens as before and after the strain), Figure 2 | 
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exhibits the tensile strain—or that applied to chain 
and other links, springs, bars, angle iron, wires of | 
various kinds, up to any length—Fig. 2 exhibits 


the crushing strain, applied to pillars, walls, &c. ; 
Fig. 3, the bending strain, applied to girders, 
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for bulging. Fig. 8 exhibits the buckling strain, 
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joists, rails, &c.; Fig. 4 the twisting strain, for | 


* Results of an Experimental Enquiry into the Compara- 
tive Tensile Strength and other Properties of Various 
Kinds of Wrought Iron and Steel. London, 1862, 


Strain, applied to boiler tubes or others exposed to 
external pressure. Fig. 10 represents the effects of | 


the bursting strain, usually applied to boilers,” or to 
apy hollow vessel subjected to internal pressure, 
as waterpipes, steam pipes, gauges, &c. The 
apparatus is adopted to many other strains which 
need not be here specified. We think these illus- 
trations are so self-explanatory as not to require 
any further elucidation. The contrast between the 
perfect and imperfect material is exceedingly 
striking and truthful. We now turn to Mr. Kir- 
kaldy’s work itself, having no doubt that the follow- 
ing particulars respecting the properties and 
management of wrought iron and steel will be 
found highly interesting and useful to a great 
number of our readers. They are extracted from 
a work written by Mr. David Kirkaldy (above 
referred to), who carried out an elaborate series of 
experiments to ascertain the comparative tenacity 
and other properties of iron and steel. 

As Mr. Kirkaldy observes, ‘It seems remark- 
able that whilst we have the results of many 
important and reliable experiments on cast iron, 
extremely few have been made, or at least pub- 
lished, on wrought iron, and almost none on 
steel.” The ccnclusions, therefore, drawn from 
the results of his own carefully conducted experi- 
ments, which in some instances do not altogether 
agree with several generally received opinions, will . 
no doubt be acceptable to many who may not have 
had an opportunity of reading the work. Mr. 
Kilkaldy’s book contains a number of well arranged 
tables with suitable remarks upon them, and the 
opinions of many eminent engineers on the points 
under investigation. Dr. Percy mentions the work 
in the following terms: “ An excellent digest of 
information published on this subject is contained 
in Mr. David Kirkaldy’s recent valuable work on 
the tenacity, or, as itisnow termed, tensile strength 
of iron and steel;* and the author appears to have 
arrived at nearly the same conclusions as myself,” 
and further on in a notet “This excellent work 
ought to be in the possession of every civil 
engineer.” 

Lhe conclusions drawn by Mr, Kirkaldy from 
the results of his experiments are as follows :— 


1, The breaking strain does not indicate the 
quality, as hitherto assumed. 

2. A high breaking strain may be due to the iron 
being of superior quality, dense, fine, and mode- 
rately soft, or simply to its being very hard and 
unyielding. 

3. A low breaking strain may be due to looseness 
and coarseness in the texture, or to extreme soft- 
ness, although very close and fine in quality.. 

The contraction of area at fracture, previously 
overlooked, forms an essential element in estimat- 
ing the quality of specimens. | 

Ə. The respective merits oi various specimens can 
be correctly ascertained by comparing tho breaking 
strain jointly with the contraction of area. 

6, Inferior qualities show a much greater variation 
in the breaking strain than superior. 

7. Greater differences exist between small and 
large bars in coarse than in fine varieties. 

8. The prevailing opinion of a rough bar being 
stronger than a turned one is erroneous. 


e 


* Metallurgy of Ironand Steel, 


: London, 1864, 
T Ibid, note 11, p. 862, 
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9. Rolled bars are slightly hardened by being 
forged down. 

10. The breaking strain and contraction of srea 
of iron plates are greater in the direction in whico 
they are rolled than in a transverse direction. 

11. A very slight difference exists between spe- 
cimens from the centre and specimens from the 
outside of crank-shafts. 

12. The breaking strain and contraction of area 
are greater in those specimens cut Jengthways out 
of crank-shafts than in those cut crossways. 


13. The breaking strain of steel, when taken. 


alone, gives no clue to the real qualities of various 
kinds of that metal. 
(To be continued.) 


KING, SMITH, & HOWELL’S (HARTFORD 
STEEL WORKS, SHEFFIELD) PATENT 
IMPROVEMENTS IN THE REVERSING 
AND EXPANSIVE WORKING OF STEAM 
ENGINES.” 

The problem of the advantageous use of the steam 
evaporated by the boiler being almost wholly centred 
upon the mechanical arrangement used for admitting 
the steam to the cylinder, it does not seem remark- 
able that a great amount of attention should have 
been paid to make so’essential a part as perfect as 
possible, and in no case is this so much exemplified 
as in the history of the locomotive engine. Upon 
its first introduction, it was found that the plan then 
known of shifting an eccentric round upon the shaft, 
to reverse, was unequal to the requirements: of the 
case in question; and the field being open, many 
applications were made for the protection of inven- 
tions to effect this purpose, but it was not till the 
year 1839 that anything of a promising nature was 
produced. In this year Mr. Dodds took out a patent 
for shifting an eccentric across the shaft by means 
of a wedge motion; but he does not appear at this 
time to have been aware that a slight modification 
in the arrangement would have placed him in pos- 
session of a motion theoretically. superior to the link 
motion brought out four years later, and which only 
required to be worked out into a practical form to 
make it superior to what has been well called a 
princely motion. The discoveries of the important 
qualities of Howe’s link as a valuable expansive 
gear, its superiority above all others, its various 
forms, and its universal applications in practice, are 
so well known, that it will be unnecessary to refer 
to them in the present article, the object of which is 
briefly to investigate the properties of a stud pin, or 
single eccentric thrown out of centre and shifted 
straight across the crank shaft, and then to explain 
the mechanical arrangement, based upon the prin- 
ciple of differential motion, invented and patented 


by us for effecting this purpose, both in marine and |: 


stationary engines; also to show how a correct ex- 
haust may be given to the steam in the cylinders 
when the valve is worked by the link, or by any 
other motion having similar properties, 
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To avoid as much confusion as possible, we will 
suppose throughout that the outside lap on the valve 
is equal to the width of the port, which we will take 
at 2inches; but that there is no inside lap; so that 
when the valveis in the centre of its travel a motion 
either way will allow the steam to exhaust, and that 
the maximum travel that can be given to the valve 
will equal 8 inches. 

Diagram t represents a valve of the above propor- 
tions worked by a stud pin, s, in which the steam is 
just being admitted to the port, P, the crank, c, being 
at the dead centre, and the engine running in the 
direction indicated by the arrow. When s was at R 
the valve was in the centre, and the lap being equal 
to 1 inch, or one-fourth the travel of the valve, that 
distance must be moved through by the valve to 
open the port previous to the time the crank arrives 
at its dead centre; this will require s to be placed 
120° in advance of the crank. By following the 
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* Communicated by Mr. Henry J, H. Kine, Mechanical 
Engineer, to the Practical Mechanic's Journal for Decem- 
ber. 


motion of s during the next 60°, when it will have 
arrived at T, the port will be wide open, after which 
the valve will begin to close the port, and will have 
completely. closed it when s arrives at U, a point 
coryesponding to s, but on the opposite side of c 1, 
the steam having been admitted to the cylinder dur- 
ing the time that the crank has been running through 
120°, or, disregarding the small difference produced 
by the connecting rod, three-quarter stroke of the 
piston; by continuing to follow the motion of s till it 
arrives at v, when the valve isin the centre of its 
atroke, the exbaust will take place thecrank having 
moved through 150°, or after nearly 15-16ths of the 
stroke has been completed, and at the same time the 
steam will be cushioned on the other side the 
iston. 

If, while the crank is in the position shown, $ is 
moved across the straight line s t, but a very slight 
motion would be given to the valve, which for all 
practical purposes might be regarded as nothing. 
Let s be moved down till it corresponds to @ position 
answering to 130% in advance of the crank, this will 


shorten the travel of the valve, but the Jead will’ 


remain the same; the port will then be widest open 
after 45° and closed again at 90? of movement of 


Fig. L 
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crank, which would correspond to one-half stroke of 
piston, by this alteration cuttiag the steam of one- 
quarter stroke earlier than before; but, at the same 
time, the exhaust will take place earlier, or after the 
crank has passed through 135°, or about 6-7ths of 
the stroke of the piston. Again, by shifting the 
stud pin to 175° in advance of the crank, the port 
will be widest open after 5€ and closed again at 10° 
after the piston had passed through 1-130th of its 
stroke, but the exhaust will take place a little after 
one-half stroke. 

If the pin, s, is now moved across ¢ T until it 
arrives at U, and is there fixed, it will be evident 
that to open the port atall the evgine must run in 
a contrary direction to what it did when S was on 
the ether side x T, and this will be the case when s 
holds any intermediate position between U andc T. 
That this will be asimilar motion communicated to 
the liuk by the action of two eccentrics occupying 
the extreme positions,s and u, of the stud pin—that 
is, if the irregularity produced by eccentric rods is 
neglected— will be apparent when it is considered 
that the link itself isa‘ vibratory lever, from the ends 
of which a motion is given to the valve equal in 
every respect to that produced by the stud pia when 
in the positions s cru; while in any intermediate 


position the action of s or u would preponderate in 
the same ratio as it does when s occupies any cor-. 
respoudingly intermediate position upon the straight 

line, s Uu; and by bearing this in mind it is easy to 

point to the position in the link corresponding to 

any place that might be selected as the point of cut 

off, which we shall require to do hereafter. l 

What effect is produced by the varying angularity 
of the eccentrics will be shown when we come to 
make a comparison between the single eccentric and 
the link motion ; but we will now proceed to describe 
the mechanical contrivance proposed by us for 
shifting the stud pin, or single eccentric, across the 
shaft, in large clagses of engines where great power 
is required to move the valves. 

Figs. 1, 2, 3, and 4 show different views of an 
arrangement in which the shifting eccentric is used, 
and fig. 5 an arrangement where the stud pin is 
made to answer the same purpose; but the principle 
employed in both cases being the same, Fig, 5 will 
best answer the purpose of a general explanation, 
being on an enlarged scale. 1 is the one end oi the 
crank shaft of an engine, the opposite end of which 
is supposed to be in connection with the serew or 
other machinery which the engine may be driving. 
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[pon the spare end a wrought iron piece, F G, “is 
either bolted or fastened by means of cottar, and 
upon this piece is fitted the whole of the improved 
motion. Through @ a slot is cut, into which the 
sliding piece carrying the stud pin, s, is fitted, and 
which is capable of sliding back wards and forwards 
upon gto such an extent as to al low the stud pin, é, 
to occupy positions correspondi™g to sand u (dia- 
gram No.1). The screw, s, which is the medium 
through which the movement is effected, passes 
through the centre of both the cog wheels, c and d. 
d has a boss made sufficiently long to pass through 
F, into which a thread is cut, and through which 
screw, s, passes, answering the duty of a nut; the 
other wheel, c, has a feather, z, let into it, which 
fits into a slot shown upon the screw, whioh will 
oblige the screw to turn whenever c turns. Thetwo 
wheels, c and d, gear into a and b, which are fitted 
loose upon the shaft, but independently one of the 
other, which will enable them to be held from 
turning while F is turning round with the end of 
the screw shaft. This is done by means of the end 
of the hand wheel shaft and pinion, F, which are 
pushed forward, the end of the shaft slipping into 
the slots in the washer, y, which will stop b from 
turning; and a is prevented from doing the same by 
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the pinion, r, which gears into it. Tho two pairo 

wheels, a and c, and b and d, bear the same ratio 
one to the other; and a and b being fixed, c and d 
will make an equal number of revolutions, giving 
us the case of anut upon a screw turning at an 
uniform rate; and while they remain as they are, the 
stud pin will remain in an unaltered position. But 
if we now want the point of cut off to be varied, or 
the engine reversed, we. have only to turn the hand 
wheel, m, which will turn a, whilst b remains sta- 
tionary, producing a differential motion upon c and 
d, ahd making the nut wheel either run faster or 
- slower than the screw wheel, and a transverse motion 
will accordingly be produced, shifting the stud pin, 
if continuedlong enough, to the other side the centre 
of the shaft, and reversing the engine, 

(To be continued.) 


THE FEED APPARATUS OF BOILERS. 
The Giffard Injector, which has been sought to be 
applied to the purpose of filling or supplying loco- 
motive and other boilers with waiter has travelied a 
thorny path since the time of its discovery. This is 
no. doubt owing to the great mystery which has 
seemed to be associated with the instrument itself. 
It is at first sight paradoxical that steam issuing 
from the steam space of a boiler can retain sufficient 
force to force water into the bottom of the same 
boiler from which the steam is issuing to perform 
the work. This fact has had a sort of perpetual- 
motion look about it which has seriously operated 
against a proper investigation of the real qualities of 
the injector. But it results upon examinatiou that, 
notonly may this be the ease, but that a donkey 
engine working at 301b. may force a supply of water 
into a boiler which is giving off steam at 60lb., and 
consequently affording this resistance to the entry of 
the supply of water. The operation of pumps in con- 
nection with steam apparatus is a matter of continual 
anxiety. This is the case even with stationary as well 
as with locomotive engines, but it seems that pumps 
are inseparable from the system of marine locomo- 
tion. Owing to the unequal and sometimes sudden 
motions of a vessel atsea, the operation of the injector, 
its direction, and velocity, are affected. All that is 
necessary, therefore, is to enclose this, and give it 
some particular direction, which is into the boiler. 
This is accomplished in the following way by the Gif- 
fard Injector. A communication is made from a water 
supply not morethan 5 or 6 feet beneath the boiler to 
the injector. The injector is practically two tubes of 
about 6 or 12 inches each in length, their diameters at 
one end being larger than at the other, their smaller 
diameters are adjusted at a trifling distance apart, go 
that a currént’of water could play from one into the 
other. The upper tube is called the combining cone, 
and the lower the receiving cone. The water is 
allowed to flow round the locality at which they are 
separated, and may be supposed to have a level two 
inches up the combining: or top cone through which 
the steam passes to force the water through. the 
aperture of the lower cone, and so on, by a con- 
ducting pipe into the bottom of the boiler. A plug 
is inserted in the top cone tapering towards the end, 
so that by elevation or depression it could entirely 
control the steam force and water supply by stopping: 
up the aperture of the top cone at its lower 
diameter; these mechanical conditions are, of course, 
protected by a strong metallic. casing. The steam is 
then admitted in the top cone, forcing away. the 
residuary water is interfered with, the current of the 
water supply being concinually broken like the break- 
ing of a current of electricity. But in the working 
of land engines, where the pump is a source of 
perpetual annoyance, it appears unquestienable that 
the injector could be applied with considerable 
advantage. It is well known that in the locomotive 
system the repair of pumps alone forms a large item 
in the cost of working, besides the continual and 
anxious watching they require while in operation. 
But in the case of an injector attached to a boiler it 
may beso regulated that no excess or want of water 
can take place. Applied toa good working boiler 
and engine the injector seems to represent that one 
function which confers upon an inanimate and ma- 
terial system of motion the same qualities as though 
they had proceeded from some living organization. 
The great objection which appears te stand in the 
way of its general adoption is that of the so-called 
mystery of its operation. In the way of illustration, 
if it could be supposed that a common hour glass 
could act as well horizontally as it does vertically, 
we would reach in a certain measure an ocular proof 
of injection. In the steam injector, the velocity of 
steam passing over a tube standing upright in water 
would from sympathy cause the water to ascend the 


tube, and a small quantity of it to partake of causing 


a vacuum in the supply pipe leading to the source of 


the water, owing tothe great velocity at which it 


escapes af an outlet provided for the purpose of 


setting the injector in motion. The water then rises” 


up the tube, and finds a direction towards the point 
where the two cones are separated, where the steam 
acts upon it, forcing it into the underneath cone, and 
away oninto the boiler. i 


LENOIR’S GAS ENGINE. 
Dr. Grace Calvert, in the second Canton Leciure, 


at the Society of Arts, on some of the most impor- 


tant chemical discoveries of the last two years, thus 
speaks of Lenoir’s Gas Engine :—* It is the produc- 
tion of motive power-through the combustion of coal 
gas, and you will, I hope, appreciate the discovery 
due to M. Lenoir if you call back to memory the 
efforts which have been made for the last twenty or 


thirty years to generate power by employing the 


expansion which air or other gases undergo under 


the infiuence of heat, as a substitute for steam—the 


long promised success and the unfortunate failures 
of Ericsson. What specially recommends the engines 
of M. Lenoir is their safety, for there is no danger 
of explosion; their cleanliness, for they require no 
fuel; their simplicity, which enables those who em- 
ploy them to use themin any room, at any height, 
and at any spot where motive power may be required}; 
for they have only to erect a little engine of one or 
two horse-power, and whenever they require te use 
it, all they have to do is simply to bring into contact 
two poles of a battery, when the fluid so generated 


“will traverse space, and convey motive power to the 


gas-engine. Lastly, these engines are extremely 
economical in their working, for they consume only 
70 feet of gas per horse-power per hour ; and assum- 
ing that 1,000 feet of gasis worth 4s. 6d., the cost of 
working an engine of one horse power will be about 
4d. per hour. M. Lenoir’s engine is very similar to 
the ordinary steam engine, having a cylinder, piston, 
crank-shaft, and fly-wheel. . The following propor- 
tions of gas are admitted in the cylinder :—One 
volume of gas (coal gas) mixed with twelve volumes 
of atmospheric air. This mixture is ignited by the 
electrical spark from q battery connected by wires 
at each end of the cylinder. The connexion being 
made and broken by the rotatory action of the 
crank-shank, the expansive force necessary to move 
the piston of the engineis produced by the ignition 
of the gas, which not only produces steam and 
carbonic acid by their combustion, but by the heat 
generated increases their volume to a sufficient 
extent to force the piston to travel backwards and 
forwards, thus producing motion. The engine once 
fixed, the battery charged, and the gas turned on, it 
is ready for action, and as the work required is com- 
pleted the gasis shut off, the engine stops, and the 
expense ceases. The facility for employing Lenoivr’s 
engine in countries where coal is not easily attain- 
able has been increased by substituting for coal gas 
a mixture of oxide of carbon and hydrogen; which 
can easily be procured on a commercial scale, ata 
small cost, by passing steam over heated charcoal, 
the water being decomposed, its hydrogen being 
liberated, and its oxygen combining with the carbon 
itself produces oxide of carbon, and the mixture of 
these gases is a cheap and good substitute for coal 
gas. Consequently; M. Lenoir’sengines can be om- 
ployed with great advantage'in our British colonies 
and in South America. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the 
| opinions of our correspondents. | 


TEMPERING MILL CHISELS. 

Sir,—As a contribution to your Christmas number, 
allow me to offer the following for tempering mill 
chisels, edge tools, springs, &c. :— 

1 ounce whiie arsenic, 1 ounce spirits of salts, 
1 ounce sal-ammonia, dissolved in four gallons of 
spring water, and kept in a tube oriron phial for 
use. | 

Heat the spring, &c., to a blood-red heat, then 
quench in this mixture, draw it gently over the 
oan fire till the spittle flashes off it, then let it 
cool. 

The above I have used for mill chisels (without 
taking down) made from unkind steel, and with 
success, but have not tried it for edge tools and 
springs. Perhapsit may help to solve the question 
suggested in your late article on Hardening Steel, 
and in which arsenic is mentioned as the doctor for 
water. ‘Luton. 


| HOROLOGICAL. 
Sir,—I think that many readers of the ENGLISH 
Mercano would think it a treat if you occasienally 


‘squeeze two balls at the same time. 


is new to some of your readers. 


gave information on clock making. I myself am 
exceedingly fond of all connected with the art, and 
at the present moment am ata loss how to set about 
making a timepiece, while I am certain some of 
your readers would willingly give me instruction 
through your pages. H. NORTON. 

[We are willing to insert letters and diagrams 
for the assistance of our perplexed correspondents.— 
Ep. E. M. | . 

- Sir,—I shall feel obliged if any of your readers 
can inform me what power engine it will take to 
work a pair of Pudd bar rollers, say, roughing and 
finishing : and what power engine it willtake to 
work a double-ended puddled ball squeezer to 
An answer 
will greatly oblige, J. THORN. 

Tonder Iron and Coal Works, Glamorgan. 

Nir, —As several correspondents have of late been 
asking about the management of steel, I beg to say 
that I have alittle book in my possession which I 
think may be of some service to brother mechanics, 
It is the ‘‘ Management of Steel,” by George Ede, 1s., 
published by William Tweedie, 337, Strand. It 
includes forging, hardening, tempering, shrinking, 
and expansion, also the case hardening of iron, &o. 

FRANCIS CLEMENS, 

Sir,—Allow me, through the medium of your 
journal, to return my hearty thanks to Mr. H. J. 
Mitchell for his kind answer to my request concern- 
ing a steam whistle. The drawing he has obliged 
me with will suit my purpose exactly. I have also 
to thank you for your kindness in engraving and 
publishing. HENRY WILLIAMS. 

PARALLEL MOTION. 
Sir,—Perbaps the enclosed form of paraliel motion 
It is figured in 
Professor Willis’ ‘ Mechanics.” The equation which 
he deduces is :— 


AH BCz 
DE (EF—BC)2 


Taking EF (in the figure) = 8, 
DE or FG =—6, and BC = 4 


AH 16 
b p = ^ AH = 6 
6 16 


C. SWEET, 
Sir—Your correspondent David Sloan Thompson 
says that Watt resorted to the star and planet 

wheels ‘‘to render his engine complete without an 
other person’s production,” yet he says that the 
crank was invented by Wait. I beg leave to-say 
that the star and planet wheels were adopted for 
the purpose of increasing the speed of the crank shaft 
without increasing the number of strokes of the con- 
necting rod. Mr. Thompson is wrong in either the 


sizo of his planet wheel or in his statement that the 


fly-wheel shaft goes 2 to 1, for the planet wheel, 
according to his drawing the planet wheel, is twica 
as large as the star wheel, therefore the star wheel 
would make four revolutions for one of the planet. 
If the two wheels were the same size (as they usually 
are) then the star wheel would make two revolu- 
tions for one of the planet. JAMES SHARPE. 


SLIDE RULE. 

Sir,—AlJthough desirous, as you well know, to 
assist as far as lies in my power my fellow workmen, 
in their struggles upward and onward, yet it can 
scarcely be expected that I could devote sufficient 
time, or you devote enough space for teaching them 
the commonest rules of arithmetic. My reply to 
“C. B.M, S.” was curt and unsatisfactory, because I 


considered that a person who could ask a question 
so well ought to have known better than to ask it at 
all; but, since it appears from a letter received 
from another correspondent signed ‘A. B.,” that there 
really are some of your readers who do not know 
why theside rule cannot perform the function re- 
ferred to by “O. B. M. B,” I have no hesitation in 
explaining the matter. i 

In the first place, then, in the conversion of a 
vulgar fraction into a decimal, we continually 
multiply the numerator of our fraction by a power 
of ten, the base of our system, by adding cyphers 
thereto, and by dividing by the denominator -we 
got a new numerator of another fraction, of which 
the denominator consists of 1, and as many cyphers 
as we obtain quotient figures from our division. 

Here, then, we have three numbers always given, 
viz., the numerator and denominator of the vulgar 
fraction and the denominator of the decimal frac- 
tion, to find the numerator of the latter, and the 
matter becomes one of the processes of ordinary 
division. 

But, in reversing the process, the question be- 
comes very different, since, if we wish merely to 
make the decimal into a vulgar fraction, we require 
no slide rule at all, but merely add unity to the 
requisite number of cyphers, and the operation is 
complete, while, to reduce the vulgar fraction to 


what it was’ originally (i. e its lowest terms), we. 


have only two terms given, viz., the numerator and 
denominator of the decimal to find the numerator 
and denominator of the vulgar fraction, both of 
which are unknown, and the only means of obtaining 
them is to find their greatest common measure (a 
process often necessitating some fourteen or fifteen 
separate divisions of one number by another), and 
then dividing the numerator and denominator of the 
decimal by the greatest common measure. 

In order to show “ A. B.” the stupidity that was 
wrapped up and neatly folded in the short enquiry 
- of “C.B. M.S5.,” I take the simple example given by 

**A.B.,” converting the 2 into’75, he is quite correct 
in his manipulation: but what has he really 

75 


done !—simply got— instead of 3. Now, if he 
100 


knew beforekand that the fraction he was seeking 

had 4 for denominator, then the reverse method 

would be equally simple with the primary process, 

but vulgar fractions do not always have 4 for a 

denominator, and hence he must proceed thus :—~ 
75)100(1 


75 
‘a 
25)75(3 100 
75 


Hence is this perhaps one of the very simplest cases 
that occurs, no less than four separate divisions are 
requisite, while in some cases they extend to 20 or 
30 processes, yet “C. B. M. S.” enquires for a method 
of doing all of them by one setting of the slide. 

I am sorry that Mr. E. Farnsworth should have 
been at the trouble of sending an answer to me toa 
question I never asked; but one which I put on its 
proper basis a fortnight before his letter appeared. 
I think your better educated readers who feel a 
desire to rush into print, should read carefully the 
Subject upon which they intend to write. In the 
present case, all that has been said upon the matter 
bears no relation to the. question as originally put 
by T. G. Maugh, viz. (p. 52, Oct. 27):—“ What is 
the method of ascertaining the pressure of ‘steam a 
boiler can bear by the safety valve?” I am con- 
Strained from lack of time even now to put this 
matter in its true light before your readers, but I 
trust that I may shortly be enabled to do so, as I 
‘consider it one of great importance to engineers in 
general, and more so to those who have to purchase 


boilers, and work them as a commercial speculation. | 


With regard to the mere question of the effect of 
the lever and valve upon the working pressure of a 
boiler, I trust my last letter upon the subject will 
remove any difficulty that may come in the way of 
a juvenile who attempts to comprehend the sup- 
posed mystery, but I must say that I was astonished 
to find one of your correspondents very recently 
asserting the safety-valve lever to be one of the 
“second order,” an assertion more liable to lead 
your readers unversed in mathematics astray than 
all his writing upon the subject would be likaly 
to assist them towards gaining a correct idea of 
what they are really in search of, 

I cannot conclude this paper without calling in 
quéstion the (to give it its mildest denomination). 
absurd conclusion given vent to by Jno. Tawse. He 
states that, ‘‘ In small batteries when you increase 
the metallic area you increase the electrical power. 
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when you come to hundreds of superficial feet (as 
in the shape of a ship’s sheathing), the power 
increases in immense Ratio.’ Even with the 
“ unfathomable briny” as a menstruum, this must be 
taken, as Dr. Marigold says, “Cum grano salis.” 
But, and here lies the matter, is Jno. Tawse, 
although. “he talks like a book,” prepared to show 
and prove (which is of still greater import) that any 
such law of electrical manifestation exists? Now, 
more than myself would hail with delight any such 
proof forthcoming from his. pen, and there will be 
few readier than I to reduce him to his proper status 
ifhe has ventured to give publicity to such a 
statement, contravening all our pre-recoived ideas 
and laws of electrical excitation, without the neces- 
sary proofs founded, at least, upon actual experi- 
ment. . Wm. TONKES. 


ELECTRICAL APPARATUS. 

Sir,—I beg to offer a mite towards your Christmas. 
Extra Number. Probably many of your young 
begianers in the Electrical Science are not aware 
that their small store of electrical apparatus may be 
very much increased by the possession of a 
“ Secondary Battery,” by which we have the power 
of producing very powerful effects, both as regards 
quantity and intensity, at a very small expense, but 
it must be understood that which we gain in power 
we lose in time. But as time is no object to an 
amateur, I will proceed to describe the construction 
of one to be made of sheet-lead only :— 

I will premise that the amateur is in possession of 
four or five smallest size Daniell’s batteries. If not, 
three small sized Bunsen’s or Smee’s will do. 

Procure two pieces of sheet-lead (the thickness is 
of no importance) about 2 feet long and 6 inches; let 
these be separated by a sheet of a non-conducting 
material, and then roll the lot lightly together, 
taking care that each sheet of lead is thoroughly 
separated from each other; cut a strip of lead from 


or any otherprimary battery. Having done this, 


Now have the primary battery in readiness, and 
connect one sheet of lead (by the strip cut off) to one 
pole ofthe primary battery, and one to the other 
pole. After the first connection to the primary 
battery has been made, the same sheet of lead. must 


commenced again. 

Having now connected the secondary battery to 
the primary battery let. the current work for half 
an hour (and here is where we lose the: time, but 
we shall gain much in power, as will be seen); at 
the expiration ef this time disconnect:the primary 
from the secondary. Now, to show the power that 
has been gained, try to burn a piece of iron wire with 
the primary battery, and you will find that it cannot 
be done. Now try the secondary battery, you will 
find that we have increased the quantity, at least, 
three times without any more expense (for the lead 
is not acted on in the secondary battery). The 
power of the secondary battery will decline gradually, 
but it must be understood that another secondary 
battery may.be connected to the primary battery 
during the time we were using the one that was first 
charged. I have only to add that twenty ef these 
secondary batteries, properly connected, will produce 
the voltaic arc of light; and no expense but the 
primary battery. Inesd not suggest how three or 
four secondary batteries, after being charged, may 
be connected for intensity, and used for charging 
other secondary batteries. If this trifle meets your 


} you a description of one even more powerful than 
this, and which may be charged from one primary 
battery and a primary coil of wire. 


ANION. 


REPLIES TO QUERIES. 


Ovar Couck.—In reply to “ G. H, D.,” in No. 39, I 
feel hardly competent to instruct him, for I am but 
ameré amateur. If, like myself, he has constructed 
portions of his turning apparatus, as I judge he has, 
I might afford a hint or two: but if he has always 
depended upon his lathe maker for alterations or ad- 
ditional mechanism, or is not acquainted with the 
principle of action and usual construction of oval 
chucks, then I should have to enter into such 
lengthened details as would occupy too much of the 
valuable space of Tae HneLisHh Mronanic. I would, 
however, recommend “G. H. D.” to apply to Messrs. 
Holtzapffel, first, at their establishment in Cockspur- 

street, Charing-cross, where under the name of a 
turning-lesson at two shillings per hour, he will feast 
his eyes on the perfections of endless apparatus, and 


This can be calculated up to a certain point; but, | be attended by superior and gentlemanly workmen 


to explain and simpHiy the same, and answer every 
question he can put te them. Afterwards let him 
go to the manufactory of the firm in Long-acre, 
where they will instruct him on the same easy terms, 
in the mysteries of filing, planing, surface-testing, 
steel screw turning, boring, slotting, hammer harden- 
ing, polishing, curling, &c. If, however, ‘‘G. H. D.” 
should prefer my inferior suggestions, lef him say 
whether his mandril has a hollow or a projectiag 
screw for fixing its chucks; height of its centre from 
the upper part of lathe bed, and the diameter and 
‘amount of precision required in his oval work.— 


each sheet to serve asa connection to the Daniell’s. 


place the roll of lead into a jar, and fill up with. 
sulphuric acid and water—I1 part acid and 7 water. | 


be connected to same pole whenever the operation is. 


approval, I shall have much pleasure in sending | 


CENCINO, 
Fret Saw.—On the 22nd ult, “ Wheelwright” 


wished information respecting a fret saw capable of 


cutting in felloes and centreings; in answer to him, 
I am about to erect one designed by W. Skeichley, 
Great George-street, Weymouth, which I am of 


opinion will suit his purpose admirably. The table 


can be adjusted to any angle required, and is also 


free to turn any size plank on it at any radius. If 


“ Wheelwright ” will write or call, I shall be happy 


to give him any information. I have no interest in 
thesaw being advertised.—W. J. Daw, 21, Clarendon- 


road, Notting-hill. i 
Ivory Stamws.—T. Simpson.—Stain may beim- 

parted to ivory in the following manner :—Blue— 

Immerse in a strong solution of sulphate of copper 


until itis the tint required. Black—Soak in strong 
solution of logwood, and then steep in solution of 


acetate of iron. Green—Boil in solution. of verdi- 
gris until dark enough. Red—Steep in red ink untii 


sufficiently stained. Scarlet—Uselac-dye instead of 


preceding. Yellow—Impregnate with nitro-hydro- 
chloride of tin, then digest with heat in a solution of 
fustic.—T. ALLEN. | 

` Praner Motion.—I beg leave to inform David 
Sloan Thompson, through the medium of your valu- 
able periodical, that in his description of Watt's sun 
and pianet motion, he made a slight mistake in 
showing a bar connecting the two wheels. In the 
original motion invented by Watt, the teeth of the 
wheels simply worked into each other without any 
connection.— WILLIAM H. THOMPSON. 

Case HARDENING IRON.—Use bichromate of potash, 
instead of the prussiate, with the pith of rams’ horns 
(some use hoof-parings) cnt in small pieces, and laid 
on the hot surface to adhere; sprinkle on the bichro- 
mate in powder, while turning the iron round with the 
tongs. The best file in the world won’t touch it. 

Sort BOLDERING.—Copper, pewter, tin, lead, and 
brass can be soldered with spirits of salt (which has. 
been ‘‘ killed ” with zinc) for a flax. This will solder 
anything but, zinc itself, for which free acid must be 
used. The killed spirits may remain open to the air 
for weeks without deterioration.—G. E. Crick. 

“ BRITTLE” asks in your excellent publication 
(Dec. 5th} why the glass tube of a water gauge or 
a steam gauge, breaks some hours after it has been 
cleaned with a wire, and when quite cold? I beg to 
say in reply that it is because the wire sometimes 
scratches the ‘'skin” of the glass, and the fracture 
thus commenced imperceptibly extends itself until 
the tube finally breaks. The skin of glass is a 
thin pellicle which lines or covers its surface. If the 
glass be carefully. annealed, this skin becomes part 
and parcel of it, and is no longer liable to the casualty 
named. Under favourable circumstances the skin 
of glass may be seen detached, and is then found to 
be an extremely fine substance like goldbeater’s skin. 
German glass is, as a rule, better adapted for tubes 
such as those named by “Brittle” than that of 
English manufacture.—JosEpH NEWTON, | 

Lenszs,—I beg to inform “ Rectus” that he can 
get lenses for a cheap microscope from J. Cox, 22, 
Skinner-street, Snow-hill, London, Mr. Cox will 
forward a catalogue of lenses to anyone for 2 stamps. 
I can fully confirm all that a Fellow. of the Royal 
Astronomical Society said about non - achromatic 
single lens eye-piece telescopes. I made one myself 
afew years ago; I was so disgusted with its per- 
formance that I only looked through it once in that 
state. I then fitted an eye-piece to it (composed of 
two plane convex lenses) belonging to my micro- 
scope; it then showed Jupiter’s moons very well, 
but it was very awkward to use without a stand, 
being about 6 feet long. I then thought about 
making a stand for it, but found that it would cost 
more money to make one to carry the thing than it 
was worth. I then made a 24 achromatic one which 
is all an amateur can desire; it will show Polaris at 
times. It is unnecessary for me to inform your 
readers how to construct a telescope, that having 
been done, By the annexed price list they may see 
that they can make for themselves for a little more 
money an achromatic telescope, of one-half the | _ 
length, double the power, and with good definition, 


| which will always be a source of pleasure to them 
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instead of disgust: The above is the experience of 


OLD CHARLIE: *:From ;Slug’s list, 244, “Shetfords: 


street, Manchester, 


aty . Achromati® glasseg’ “fitted: in 
cellg— E 7 z 


OUR iz. diameter . 36 in. focus  5s.. 
er ERI + 3801036 y a. 
“oP. yy 86 t040 n 128, 


Single lenses for eye -pieces, 4, 1, 1jin. each, Is. 


CrcLors.—Theinerease would occur in all metals | 


that oxidise#ia theo Gre. ‘The copper may have ab- 
sorbed a little’carbon, but far more oxygen.—G, 
GULLIVER.—Wax and tallow will answer, when 


the'celis are new, made warm, ‘and applied on the. 


insides; You can do no good. with cells when the 
acid has got in —T. 2% bo 

Allow me, in reply to A. Student, to describe the 
followivg very simple, yet efficient galvanometer :— 


Tsz 


Let the point of a fine needle, a, project about a 
+ of. an inch from the cénire of a bo»rd, b, about 
6 inches square. Let-about 3 yards of No. 35 silk- 
covered copper wire be coiled around any convenient 
form, so as, to produce a quadrangle, c, about 3 
inches long by 4 high, care being taken. to leave 
the. two extremities of the wire free. Let stability 
bé given to, the quadrangle. by tying its four, çor- 
ners. I'he coil must then be,fixed on.the centre of 
the board, b, allowing the needle to pass through 
the middie.. Tyo small mercury cups, d d, are 
then to be screwed, on.: the board, in electrical coti- 
munication with the free ends of the coil,.c. A. cir- 


cular card,. corresponding in size to the. inner: 


dimensions of the coil, and divided into 360 equal 
parts, is thon to be passed. over the under portion 
of the coil, allowing the needle to protrude through 
the exact centre. Lastly, a well magnetised needle, 
e, provided with a delicate pivot, is to be nicely 
poiséd on the point, a, The whole apparatus, with 
the exception of the cups, d d, ought to be covered 
with a glass bell, If the coil be now, brought parallel 
to the needle, and communication be made with any 
source of electricity, by means of the cups, d d, the 
needle will be deflected a certain number of degrees ; 
and, ceteris paribus, the stronger the current, the 
greater will be tho deflections... Should greater 
delicacy be thought desirable, the magnetic needle 
ought to be suspended by a. single filament of. silk, 
instead of being poised on a pivot.—S. BOTTOM. .. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Tue .SteREOSCOPE.—Will any reader inform me 


the best method of preparing pictures for the stereo - 
scope, and for colouring and varnishing. them ?— 
AMATEUR. < 


CIRCULAR, Saws.—Wil any reader ; kindly inform l 


me the address of any maker of small circular saws 


about 8 inches in diameter, the teeth not like joiners’. 


saws, but about half -an ioch long—say-two teeth to 
an inch, and project 3-16ths?—A. JOINER. 

WuEELs.—Can any reader tell me the best mode 
of making leyel wheels?—Joun MILAM, `. 

DövBLE-TgREADED Worm.—Can any reader tell 
me how to draw a double-threxded worm ?—ONE INA 
Fix. pie tin 

SOFTENING Ivory. — Can any reader inform me of 
a method of softening ivory, so that designs can be 
impressed upon it?. I have some recollection of a 


description of the process- being given in one of the | 


scientific journals, but the name has quite escaped 


my memory. -I shall feel very grateful for any in-. 


formation on the subject—JoHn MCMURRAY. 
ELEOTRO-MAGNETIC ENGINE.—I am about to con- 

structan.electro-magnetic engine, to be worked by 

two magnets, with. fily-wheel and crank. I intend 


placing the magnets opposite each other, which will 


attract alternatively. piece.of iron connected to a 
crank, and thus propel.the fly-wheel. If any reader 
could, assist me. with any suggestions, they will be 
thankfully received by—E. MADDOCK. . 
PAINT AND STEAM POWER.—Can any correspond- 
ent tell me how to muke a black, paint suitable for 
the smoke box, chimney, &c., of a portable steam 


engine? It must be cheap and must be able tostand 


heat... Also, if a steam-engine, say 10-horse power, 
be put to.do the work of ;a 5-horse power éngine, 
should it.vequire any more fuel except so much as 
the increased: weight of engine would require to move 
it? Itseems to me that. a certain ameunt of heat 


should give.a certain amount cf power cut I find | 


that in two engines of the same .constzzction the 
10-horse power requires. two ‘or three hundred of 


"E 


: coals: per diem more than fhe Smaller one, and is 
doing nO more work; How is this to be accounted 


_ THE ENGLISH MECHANIC. 


for ?—F. H. T. SES 
' ALARUM:—Will some correspondent inform me 
how I can construct an alarum calculated to awaken 
at any hour without clock or’ watch being used. I 
am aware they are constructed to act with sand or 
water, but I don’s‘know the way to do it?—J. M. K. 
OAN any reader inform me of a rule to find: the 
quaiitity ‘of water ‘evaporated per hour to feed an 


engine- with steam: cylinder diameter 22 inches, 


4 feet strokes, speed of piston 320 fret per minute, 
boiler pressure 30 lbs, average pressure in the 
cylinder 15 lbs per square inch?—W. H. a 

WATER Powrr.— Perhaps‘ some reader will tell 
me theybest method of obtaining a small working 
power froma town water supply, say a common 


water-wheel or turbine wheel ?—Scotca MECHANIC. 


Battery.—Can any of your readers inform me 
how to make a thermal electric battery ?—Cures. 

HypRAvLic.—Can ahy reader inform me how much 
more water will be forced through a pipe (say 1 inch 
in diameter)'by giving two, three, or. four times the 
pressure? “Hor example, I get, say, 50 gallons a 
minute from"a:body of water 10 fret high, how much 


should 1 get witha pressure of 20 feet, 30 feet, and 
-40 feat high ?— GREEN, feo, a 


Gun BARBELS.—COan any reader assist mo with a 
recipe for’boring gun barrels so as to bring the twist 
up ?—SPORTSMAN. * Mt ae 
! FPurnace.—I am a smith, and am anxious to make 
a trial at’ the castings in connection with my work. 


“Will any reader assist me to the best’ method upon 


which I can construct a small furnace cheaply.— 
GEORGE NEILSON. -. re aa eee 
Gas Hotprr.—Can any reader tell mo the weight 
of a gas holder nine feet diameter by thirteen in 
depth, made from plate 5-16ths thick, allowing 1-16 h 
for waste in making, which would leave 4-16th thick. 
—BrTa. 
_ [NDIA-RUBBER Ciacks,—Can any reader inform 
me where I can purchase the India-rubber clacks for 
pumps, and what about the price ?—T. H. ©. R. 
TELEGRAPHIC InsrRuMENTS.—In No, 28, Vol. IL, 


you gave an articleon our “Telegraphic Instru- 


ments,” I embrace the opportunity to gain a little 
insight into them. A few days ago I had a look 
into what is called a single instrument, 
with a hand like a clock. Now, what I want to 
know is, how the electric current is conveyed through 


‘the instrument and made to act with such precision 


in connection with the hand ?—Curna. 
_ PHoroeraPHy.—Can any reader oblige me with 


| informiation as to the best artificial light for taking 
‘photographs’ during the winter’ evenings, and the 
‘different chemicals used for working by sunlight ?— 
LENOX. Tu aa 

. Caw any reader inform me how to preserve mathe- 
matical instruments from rust’ without using oil or 
‘grease ?—Ri J. T. ` Pa 


I HAVE an improved plan for a screw propeller for 
propelling ships. Will any correspondent icform 
me the best way to get a spring to drive a model 


from four‘to five feet long ?—A. GOODWILL. 


` Eiecrricau' Magic Prorure.—Could Mr, Tonkes 


or any of your electrical correspondents inform me 
| how. to make the electrical magic picture and the 


inclined plane ?—J. Woop. . 


A SIMPLE FORM OF FILTER.—A very simple and 
perfect form of filter has been devised by the appa- 
rateur of the College of: France, and deserves atien- 
tion. It is made by placing in a tank, containing 


‘Impure water, a vessel in such a position that a 


sponge which it contains laps over its edge, aud dips 
into the water of the tank. The sponge gradually 


sucks up and purifies: the water in the tank, and 


allows it to drop into the smaller vessel or receiver, 
irom: which it may be drawn off bya tube. By 


placing a few pieces of charcoal-in the bottom of 


the receiver, filtration of the most perfect kind is 


effected. 


 TUCK’S n 
PATENT PACKING FOR STEAM ENGINES, &c., 
__INDIA-RUBBER VALVES, &ċ, 
E @~ „J H. TUCK AND 00., 


þeg'to call attention to the annexed 
“TRADE MARK,” which in. future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their i 

VALVES GUARANTEED QUALITY, 

SREET INDIA-RUBBER, 

` BUFFERS. | i 

-Hosz, TUBING, BANDING, &C. 


J.H. TUCK AND CO. 116, 

SST CANNON STREET, E.C. 
TRADE MABK. WORKS, LAMBETH, 

Contractors to the Admiralty. 


— > 


BENSON’? 


Slide Rests, 3%in. 


It worked | 


(Jan. 5, 1886. 


WATCHES AND CLOCKS. 


es 


STEAM FACTORY FOR CLOCKS AND 
42 WATCHES. 


Watches from 2 to 200 Guineas, - 
Clocks ,, 1,, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
EZ and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 

J. W. BENSON, | 

Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILM. | 


LATHES, = ` 
AND EVERY DESCRIPTION OF TOOL FOR 
j l AMATEUR TURNERS. 

Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FISES and roos of every descripsion, ~ 
AMERICAN TWIST: DRILLS AND SELF-CENTRE- — 
ING CHUCKS, for holding all-sized drills... 
AMERICAN SCROLL CHUCKS OF ALL SIZES. 
JOSEPH BUCK, ‘3 
STREET, E.C., and 164, WATERLOO. 

ROAD, S. gee Oe : 


124, NEWGATE 


TURNING LA TEES, | 
CHEAPEST IN LONDON. | ee 
BENCH LATHES from £2 2s. and upwards. as 

WHEELS, CRANKS, TREADLES, MANDRIL, AND 

POPPET HEADS. oe ; 
Chucks of any description Made to Order. : 
entre, £2; 4in., £2-10s.; din, £3; > 
Gin. centre, £3 15s: > oono 
RICHARD PEARCE, 

77, GREAT SUFFOLK-STREET, BOROUGH. | 


Enclose directed and stamped envelope for Illustrated 
f i Prise List. : : 


-otne W. & AL GLOVER, | 
‘ENGINEERS, ‘MACHINISTS, 
© "7 LATHE, AND TOOL MAKERS, 


‘CLARENCE STREET, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


MECHANICS: EXCHANGE, 
201, UNION-STREET, BOROUGH, B.E. 
WwW. H PEARCE, |. 
LATHE AND TOOL MAKER, AND DEALER IN 
l MACHINERY. >- : 
Every description of tools Bought, Sold, or taken in 
‘ Exchange. es 


Letters should.contain stamp for reply. 


ACHINE TOOLS, AS LATHES, 


L - Drilling, Slotting, Planing, Shaping, Screwing, Punching, 


and Shearing; also -Lathe-Heads, Side-Rests, and Chucks, Circular - 


Saw Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
Stock.—EDWIN J. OXLEY, Engineers’ [ool Depot, 43, Port-street, 


‘Manchester. 


NSTRUCTION IN OIVIL. 

“ ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c.. For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER atthe Cape 
of Good Hope), 31, Duke-street, Westminster. 


- LEATHER DRIVING BANDS 
` for Machinery (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND C0., MANUFACTURERS. 
- 73, SUN STREET, BISHOPSGATE STREET, 
l l LONDON. 


- Price: List Free. 


THE IMPROVED LEATHER DRIVING 
STRAPS FOR MACHINERY are stronger for a. given weight ` 
more effective, more durable, and cost considerably less than any ' 
other kind of Driving Belt. Special Straps for Portable Engines 
Price Lists free. _ > o 
' Turner’s Patent Strap and Hose Company. l 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London E.C. Mr, H. FERRABEE, Agent. 


HEEL, RACK, and SCREW CUTTING. | 
SPUR, BEVEL; RATCHET, WORM and INTERNAL 
WHEELS cut to any size. or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or piteh.—J. WILKINSON, Enginesr, St. George’s Works, 83, St. 
George’s-road. S., Landen ~. : 


Lonpvw : Printed by Mappick and Porrags, 1, Crane-court, Fleet- 
street; and published by Gzuercx Mapvick, at ihe Office, 2 and 3, 
Shoo-lane, Fleet-street, where Advertisements and Communications 
should he sent. 
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MANUFACTURE OF NAILS, SPIKES, RIVETS, &. 


machine, In this machine the cutting off of the 


“ entered ” in the commercial race is Mr. William 
rod from which the nail is to bé made is effected 


die improvements made in machinery for the 
Whittle, of Birmingham, who in 1862 obtained a: 


manufacture of the articles enumerated above 


are very striking, and those who were early in the 
field with their appliances for saving labour and 
keeping up with the times, find that it is impos- 
sible for them to accept Earl Russell’s advice, and 
& rest and be thankful ;? if they would keep well 
up in the race they must be ever on the look out 
or improvements, not only in the matter of quan- 
tity, but in thatof quality also, Among others 


REPBINT. 


patent for nail-making machinery, which he has 
recently supplemented by improvements forming | 


the subject of the illustrations and text following. 
The improvements effected by Mr. Whittle in 
the machine by which the nail and other blanks 
are made, have for their object the effectual removal 
of the blanks from the machine, and the ready 


adjustment of the amount of rod fed into the | 


in the ordinary manner, excepting that the holding 
dies, by which the rod is held, while being headed, 

are made moveable. The bolting die is made 
capable of motion, and supported by a strong spring 
which enables it to yield when the other, or move- 
able, die advances against it, and causes it to follow 
the moveable die to/a certain distatice, when the 
latter retires | After the rod Gs cut offit is carried 
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ENGLIS 


by the holding dies in front of the heading die, and 
headed. The holding dies retire from before the 
heading die, and when clear of it, open slightly. 
The rod of which a blank is to be next formed 
advances and pushes before it the beaded blank, 
which falls from the machine. To secure the 
complete removal of the blank from the dies, and 
limit the quantity of rod fed in the machine, a 
slide is employed, which has a vertical motion. 
The bottom of this slide is pressed by a spring 
upon the blank as soon as it has been pushed a 
short distance from the dies. When, by the 
advance of the blank, and the pressure of the slide 
upon it, the said blank falls, the slide descends fur- 
ther, and comes in front of the dies, the advancing 
rod is fed against the said slide, which then acts as 
a stop and arrests the motion of the rod when the 
required length has entered the machine ; the said 
slide works in a bracket, which is capable of being 
adjusted on the fixed framing of the machine so as 
to allow a greater or less length of rod to be fed, 
as may be required. In making blanks which 
require to be compressed and diminished in dia- 
- meter under the head, it frequently happens that 
the slight elongation of the cut-off portion conse- 
quent upon the compression, and also the pressure 
of the heading tool, cause a buckling or slight 
curvature in the blank. It also happens some- 
times that the cut-off portion of the rod is shaken 
from its position before it is seized by the holding 
dies, and a waste blank thereby produced. To 
obviate these defects Mr. Whittle makes the acting 
cutter capable of yielding slightly in the direction 
of the axis of the rod, the yielding portion being 
supported by a strong spring. There is also em- 
ployed a holding-down spring, fixed on one of the 
holding dies, and having a foot-shaped end which 
works in a recess in the other holding die. The 
bottom of this endis inclined at the side at which 
the rod is fed, and as the rod enters the machine it 
passes under the said end of the spring, slightly 
raising it, ‘The spring, pressing upon the rod, 
holds it down firmly on the sliding block, on which 
it is supported whilst being operated on, and pro- 
jects the blank from the machine on the opening of 
_ the holding dies and the retiring of the sliding block. 

In the machine for forming nail points by the 
action of two tools striking or pressing alternately 
on the end of the blank, and acting, the one in a 
vertical and the other in a horizontal plane, the 
motions of the said tools are effected in the follow- 
ing manner :=—On the end of a horizontal shaft is 
an eccentric, its strap having two arms, the one 
horizontal and the other vertical; one of the said 
atms is rigidly fixed to the strap, and the other is 
connected therewith by a joint. 
mering or pressing tools is fixed to a toggle-joint, 
and the horizontal arm of the strap of the eccentric 
is connected with the toggle-joint of the vertical 


tool, and the vertical arm of the strap is connected | 


to the toggle-joint of the horizontal tool. By the 
revolution of the shaft carrying the eccentric, the 


said tools are made to advance and retire alter- 


nately, and press or hammer the end of the nail to 
a point, eachof the said tools advancing and retiring 
twice on each revolution of the said shaft. By 
giving the working tools of the machines for making 
blanks the required shape, the machines may be 
employed for making blanks for nails, rivets, 
spikes, and screws. 

Certain of these machines we will now describe 
in connection with the illustrations, Fig. 1 repre- 
sents in plan a machine for cutting off and heading 
the blanks of nails and spikes preparatory to 
pointing, as well as for making blanks for rivets 
and screws, and Fig, 2 is a longitudinal vertical 
section of a portion of the same. The same letters 
of reference indicate the same parts in both figures. 

a is the bed of che machine, upon which the 
whole of the moving parts are situate; b is the 
main shaft, on which the cams for giving motion to 
the several moving parts are fixed ; cis a slide car- 
rying a moveable die, d for holding the rod of 
metal, z, against the fixed die while it is being 
headed, and also for cutting off the piece of nail- 
rod before it is headed. The said slide, c, is actu- 


ated by a cam, 1; d2 is the die commonly called 
the fixed die, corresponding with the moveable 


die, d; c is a slide carrying the heading tool, 


Each of the ham- 


rolls receive their motion from the main shaft, b, 
by the bevel-toothed wheels, J, and counter-shaft, 


0: p is the fly-wheel, and g is one of the legs or 


standards of the machine. For the action— 


Motion being given to the main shaft, b, a 
length of rod, z, is inserted between the feed rolls 
j, k, which rod is carried forward into the machine 
until its motion is arrested. By the motion of the 


die d, the rod z is cut off against the edge 7, 
and held between the said die d and die d2, and 
carried in front of the heading die e2 (fig. 1). By 


the action of the cam 2, the heading die e2 is 


made to advance and head the blank. Upon the 
retiring of the heading die e2, the die d retires, 
and the two dies, d, d2, separating, the headed 
blank is removed from the machine. To still 


further show the improvement of Mr. Whittle, 


even at the cost of repetition, if may be explained 


instead of the holding die d2 being made fixed, it 
is made capable of motion, urged forward towards 


the die d by the strong spring s, and made to 


follow the moveable die d when the latter retires. 


The die d2 can only follow the die d so far as to 
bring its face up to the edge *. The die d 
retiring somewhat further, it is separated from 


the die d2, and the headed blank is free to be 
pushed out of the dies by the rod of which a 


blank is next to be formed. In order to cot- 


pletely secure the removal of the headed blank 
from the dies d, d2, as well as to limit the quantity 


of rod fed into the machine, the slide ¢ is employed, 
having vertical motion in the guide u. This slide 
is actuated by the lever v, its rising motion 
effected by the cam w on the driving shaft b, its 
descending motion by a coiled spring (not shown). 
Fig. 2 best shows the action of the slide ¢ By 
the action of the cam w upon the lever v, the slide 
t is kept in the position represented in fig. 2 until 
the headed blank has been pushed partly from the 
dies, as shown in fig. 2. The cam w no longer 
keeping the slide ¢ raised, the coiled spring brings 
down the slide, when it strikes the headed blank 
from the machine as soon as the end of the said 
blank is pushed out of the dies. The said slide 
descends below the level of the hole through 
which the nail rod z is fed into the machine, which 
rod is fed against the slide ż which acts as a stop 
when the required length has entered the machine. 
After the rod has been fed against the slide ¢, the 


die d advances and cuts it off against-the edge 7, 
and the piece of rod held between the dies d, d2, is 


carried to the front of the heading die, and headed 
in manner already described. The slide ¢ is 
raised by the action of the cam w, ready to 
descend to strike the headed blank out of the 
machine when it has been brought into a line with 
the rod z. The slide ¢ and guide u are carried by 
the bracket æ, which is capable of being adjusted 
on the fixed framing of the machine, so as to allow 
a greater or less length of rod to be fed as 
required. The heading tool e2 has a figure proper 
to form a head of the required shape. 

Fig. 3 shows a finished nail or spike of the kind 
made from blanks headed in the machine (figs, 1 
and 2), | 

Fig. 4 represents a side elevation of a machine 
for forming the points of nails and spikes by the 
action of two tools striking alternately on the end 
of the blank and acting, the one in a vertical 
and the other in a horizontal plane. «a is the bed 
of the machine, b the main shaft, c is a standard 
cast with the bed of the machine, and carrying the 
parts by which the vertical forging tool d is 
worked, and for carrying the main shaft b, e is a 
horizontal slide for carrying the horizontal forging 
tool f. Opposite to the tool f, and in the same 
horizontal plane, is the fixed forging tool g, the 
fixed tool g and the horizontal forging tool f, both 
resting on the block or anvil 7. 
tool g is adjusted by a draw wedge acted upon by 


lock nut 2, 


The motions of the forging tools d and f are 
effected in the following manner (the mechanical 
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e2, which slide and tool receive their motions while. 
heading from the slide f, by the intervention of the 
connecting link, f2, and toggle joint, f3. The 
slide f is worked by the cam 2; j, k, are the feed 
rolls for carrying the rods into the machine. These 


The stationary 


a screw k, the anvil ¿ is adjusted by the screw and 
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arrangements for giving these motions constituting 
parts of Mr. Whittle’s present invention) :—On the 
end of the driving shaft b, an eccentric, m, is keyed, 
the clip or strap n working thereon, having two arms 
0, p, the one (0) being situated horizontally, and 
the other (p) vertically; one of the said arms is 
fixed rigidly to the clip n, and the other is con- 
nected thereto by a joint, as before’ mentioned. 
In the illustration the arm ò is connected to the 
clip n by the joint g, which joint may be made in 
the vertical arm d instead of in the arm o with the 
same effect. The slides J and r in which the 
forging tools f and d are respectively fixed, work 
in guides marked e2 and 72 respectively. The 
slide e is connected to the arm p by means of the 
toggle-joint s, and the slide r is connected to the 
horizontal arm o by means of a toggle-joint č. 
The stationary end of the toggle-joint s works in 
the bearing s2, capable of adjustment by a screw 
and lock nut, and the stationary end of the toggle- 
joint ¢ works in the bearing 22, also capable of 
like adjustment. The moveable ends of the toggle 
joints s, ¢, are connected in the ordinary way to 
the slides e and 7 respectively. By the revolution 
of the shaft b and eccentric m, the forgings f, d, 
are made to advance and retire alternately, and 
hammer the end of the nail or spike u to a point, 
each of the said tools advancing and retiring twice 
on each revolution of the shaft b. In conclusion, 
it should be noted that the blanks to be pointed 
by the machine (fig 4), should be heated to redness 
before being subjected to the action of the 
machine, 


Ohe Enghsh Wechanic, 


MIRROR OF SCIENCE AND ART. 
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ACCIDENTS IN MINES, 

HOSE who are sufficiently interested in this 
subject to read the annual reports of the 
Government inspectors in regard to it, must be 
painfully alive to the fact that the precautions at 
present observed in mines are quite inadequate to 
theit putpose. The provisions of the various acts 
of Parliament directed to the prevention of casu- 
alties in the prosecution of mining operations, 


although theoretically excellent, are practically 


ineffective, and the constant recurrence of fatal 
accidents in collieries especially, forms the severest 
commentary upon all past legislation for their 
obviation. There really is, however, no good 
reason why the miner should not be enabled to 
pursue his duties with comparatively much less risk, 
if not with a far greater degree of personal comfort 
than he now does. The experience of many years, 
and the expenditure of many thousands of valuable 
lives have taught the precise nature of the evils 
against which he has to contend, and should have 
taught also the means of guarding him effectually 
against those evils. It is a reproach to the com- 
munity, which so largely benefits by the colliers’ 
labours, that it takes, apparently, so little interest 
in the preservation of the colliers’ life. It is true 
that many ingenious mechanics, and many philan- 
thropic men have from time to time devoted their 
skill and their money to the noble object of lessen- 
ing the dangers attendant upon mining, but, alas ! 
hitherto with but small effect. The great task is 
still unperformed, and every year furnishes accord- 
ingly its dread average of victims with unerring 
certainty. Surely something more should be done 
to diminish the length of the annual death lists ! 
We have spoken of past legislative enactments, 
but it may justly be added that it is incumbent 
upon Science to be, to a certain extent at least, the 
guide to Legislation. It is a misfortune that the 
majority of mine accidents occur out of the sight 
of any but those immediately connected with 
mining, and that mining engineering is confined 
to a very limited class of the mechanical commu- 
nity. Hence the general public, as a rule, regard 
mining accidents with indifference, and improved 
machinery and improved appliances for their pre- 
vention are seldom heard of. It is very different 
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when accidents occur on our rail ways, on board our 
passenger steam boats, or in manufactories. In such 
cases the results are visible, and itis feltin regard to 
the sufferers that, although it is “‘ their turn to-day, 
to-morrow it may be ours also.” Selfishness unites 
itself by a natural process with Compassion ; the 
outcry is great for further precautions ; and Science 
is enlisted on behalf of Humanity. Improvements 
mechanical, administrative, and executive, follow 
as a matter of course, and all reasonable, and some- 
times some very unreasonable, measures are devised 
and enforced for the protection of the public. 

The poor miner is less fortunately placed ; his 
unobtrusive but invaluable duties are performed 
beyoiid and apart from the public track. Those duties 
are dreary and depressing at the best; but it is 
sad to think that they are not recognised, and that 
he who performs them obtains little sympathy and 
less respect, The exceptional circumstances in 
which he is placed makes him a totally different 
kind of being to the generality of his fellow men, 
and, it must be admitted, makes him also more 
reckless, The constant presence of danger near 
him, and the trebly hazardous occupation he con- 
sequently follows, tend to imbue him with fatal- 
istic notions, and too often induces an amount of 
carelessness little short of insanity. It is unfair to 
condemn him on this account, and to treat him as 
a social Pariah whose welfare or misery, whose life 
or death does not signify. Allowances must be 
made for his eccentricities and his weaknesses ; 
and while attempting to remedy these by educa- 
tional means, we should employ every available 
resource—scientific, mechanical, and social—for 
saving him from their effects. Ifthe miner, from 
his peculiar pursuits, the force of example, and 
other incidental causes, becomes, as it were, an 
isolated individual, having habits and practices 
unknown to denizens of the upper world, it is the 
bounden duty of the latter to take all circumstances 
into account, and to make allowances in accordance 
with them. Be he what he may, morally, intellec- 
tually, and socially, the services of the miner are 
of infinite value to society, and society owes him in 
return consideration, and should endeavour, as far 
as possible, to ensure to him physical safety in the 
performance of his work. 

The foregoing remarks have been partly suggested 
by the recent terrible explosion of fire-damp in the 
Gethin coal-pit, and which has destroyed the lives 
of nearly forty men and boys ‘‘ at one fell swoop.” 
We do not feel at liberty to comment upon that 
catastrophe, pending the judicial investigation into 
the cause of it, but we do say emphatically that in 
very few of what are known as ‘‘ firey ” mines are the 
authorities connected with them sufficiently ener- 
getic in enforcing the regulations necessary for 
preventing such disasters. Apathy instead of 
activity too often prevails among those who are 
responsible for the lives and limbs of the workers 
in mines; and familiarity with fatal accidents 
seems to destroy their energy for inventing or 
adopting means for obviating them in the future. 
It is only by bringing the force of popular“criticism 
to bear upon mine owners, mine inspectors, and 
others concerned, that improvements in mining 
economy will be evolved, and it is the mission of 
the press, and particularly the scientific portion of 
the press, to give a definite form and shape to such 
criticisms, 

It has been computed recently, by a very excel- 
lent authority on the subject, that the number of 
persons connected directly orindirectly with mining, 
metalliferous and mineral, in Great Britain, is one 
million. Who shall deny, then, the momentous 
nature of the interests involved in the question at 
issue, or attempt to depreciate efforts made for its 
satisfactory solution ? We repeat that it is a moral 
scandal, in which all share, to find the reports of 
Government officials repeating year after year the 
“same sad song” of death and mutilation in our 
coal-pits and mines, Last year the list of casualties 
of a fatal kind reached the enormous figure of 
1,644, and we much doubt if it will not be exceeded 
in that which is just beginning. 

In another paper we shall glance at some of the 
main causes of the extreme length of these dismal 
catalogues, and suggest other agencies for short- 
ening them. JOSEPH NEWTON. 


BOOKS ON TURNING*. 

HE Circle of Mechanical Arts, Thos. Martin, 
London, 1818. A very good account of 

the simple lathe, with well-executed drawings and 
a bar lathe, with screw-cutting apparatus like 
that of Maudslay. There are, also, one or two 
boring bits engraved, and the oval chuck is de- 
scribed. This writer, in speaking of Mr, Maudslay, 
of Westminster-road, Lambeth, says that he 
‘í employs the triangular bar lathe for the largest 
work, the bat drawing out to admit it, and all his 
lathes are provided with slide-rest and universal 


chucks, which instrument he first introduced into- 


géneral practice.” | 

Alexander Tolhausen’s specification, No. 392, 

1856. An early shape of the Blanchard lathe, 
The title would lead any one to suppose that the 
polygonal figures were turned, and not shaped by 
cutters. ` 
_ William Heap’s specification, No. 809, 1857, 
employs a screw the whole length of the bed, 
sunk in a semi-circle hollow in the upper face of 
front part of bed, against which presses a half-nut 
from above, resisted by the groove below. This 
seems to be very faulty, as the friction must be 
extreme, and the hollow for screw must be an 
excellent receptacle for chips and rubbish. For 
stopping or reversing the motion of the screw, he 
employs a swing frame with cords and pullies in 
front of the bed. 

Stanley Webster’s specification, No. 2855, 1857. 
A. method of chucking cog wheels without driving 
an arbor into them. The chuck has internal 
teeth to correspond with the one to be turned, the 
other end is supported by a stud fitting the object 
and movable head-stock. Another drawing repre- 
sents a simple plan of turning objects with a face 
diagonal to the axis-line. A face-plate has a- 
hemispherical boss at the centre, saddled loosely 
by a plate, to which the object to be turned 
is chucked. This plate can be adjusted by two 
screws passing through it and the face-plate, so 
as to throw its surface “ out of the truth” in the 
fashion of a swash plate. 

John Henry Johnson's specification, No. 223, 
1859. A lathe with hollow mandril for turning 
long pieces. Three radial cutters with adjustable 
mechanism, on a face plate cut up the timber as 
fast as it is advanced through the mandril by a 
chain which advances the dogs which grip the 
spar or other object to be turned. There is a 
self-acting mechaiiism for displacing the dogs 
when they approach the cutters, and the same dogs 
can be adjusted by a rack and groove, so as to 
hold the spar or object truly central. 

James Greenwood and Jno. Batley’s specifica- 
tion, No. 2600, 1859. A novel shape of bed for 
planing machines and lathe beds. One edge of 
the V-groove is made vertical, in order to oppose 
the sideway thrust upon it without imparting a 
slipping motion with an upward tendency, the 
fillet is in section like the angle included by the 
first two strokes of a broad N. 

James Kastwood’s specification, No. 2684, 1859. 
An application of the patent mangle-motion to 
lathes for turning half or more of the circumfer- 
ence of an object, such as the half-cylinder sur- 
faces at the angle of cranks. 

Josiah Gimson’s specification, No. 912, 1863. 
A mechanism whereby the action of screw cutting 
in lathes is made continuous, the act of reversing 
the motion causes a tool to approach on the back 
side of the screw to be turned. 


Samuel .B. Ardley, Samuel Beckett and Walton — 


Smith’s specification, No. 3254, 1863. A self- 
centreing chuck worked by a rod in a perforated 
mandril. 
_ Two other patents I have not at hand. The 
first is Sir W. Fairbairn’s lathe with self-acting 
surfacing motion. A split bush adjustable on the 
leading screw[has a worm on it, which works a set 
of gear-wheels fastened to the slide rest, and 
moving the transverse portion at any speed across 
the surface. . . 

The second by — Everett, Esq., is a very useful 
back headstock for ornamental turning. The 
cylinder in which the centre itself is placed, 


* The first portion of this article will be found in Vol. I. 
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moves in a box which can be elevated between 
two uprights. With a fly-cutter any object by this 
movement can be ornamented radially or other- 
wise on its face, or a circular object can have 
its edge cut into facets. - The second motion is 
circular and horizontal like that of a spherical - 
rest, by this the sides of pyramids or cones can be 
ornamented. A third movement is transverse to 
the bed, and is of use when the eccentric cutter 
is set in operation. This entire headstock is 
capable of being shifted to a small cross bed at 
right angles to the bed, and is supplied with every 
arrangement needed in eccentric and fancy turning. 
A detailed description of it with drawings shall, 
if agreeable, form the subject of a future com- 
munication. In finishing this list I am sorry to 
say that I have been disappointed in the promise 
of the German authorities alluded to, and trust 
that other contributors will add to the meagre 
number here given. Perhaps some one can 
describe more accurately the fine lathe exhibited 
in 1862, by Messrs. Cook, of York, where the 
vertical face of the bed was planed to receive a 
saddle enabling the back headstock to pass the 
saddle and slide rest when convenient. 

H. Hurst. 


NEW CENTRE FOR LATHE. 

QO UR old friend, James Martin, the author of the 

‘*Screw Cutter’s Guide,” has forwarded us a 
sketch of a new back centre for the foot lathe, 
which we have thought worthy of reproduction in 
our columns. This centre we may state is his own 
contrivance, and has successfully stood many years’ 
test on his own lathe, where it requires only half 
the usual power to drive it, compared with a lathe 
having the common centre, punch shape. It is 
well known that as soon as a drop of oil is put on 
when the lathe is running it flies off again, and 


` 


when the belt is put on it too often drags the 
mandril down the incline of the centre, and is con- 
stantly trying to jam the mandril into the collar ; 
but with Mr. Martin’s centre, so soon as a drop of 
oil is put on, with the lathe running, it instantly 
disappears into the working parts to perform its 
duty, and the quicker the mandril is driven the 
better itis oiled. No. 5 isa piece of steel, cupped. 
out to fit the end of the mandril, so that it willrun 
round with the mandril, or allow the mandril to 
run in it. Both ends of No.2 are bored, one a 
little smaller than the other, so that if any 
extra wear takes place the mandril can be re- 
paired, and fitted in the small hole, as the steel bolt 
only requires turning end for end, and must all be 
well hardened. The mandril must be turned to fit 
the hole tight, so that when it is hardened it will 
require grinding in with fine emery, until it runs 
easy. Nos. 1 and 3 show the two jam-nuts, with 
holes in to screw them up by. No. 4 shows end of 
mandril. No. 6 shows the best form of shape and 
taper for foot lathes, and Mr. Martin recommends 
readers never to make a collar more than 3 in. or 
3 in. bearing for the mandril to run in. 


City or LONDON Free PUBLIO LIBRARY.—The | 
Corporation of the City of London a few days ago 
unanimously voted the use of the Guildhall, re- 
cently restored at great cost, for the purpose of an 
Industrial Exhibition to be inaugurated on the 1st 
March next. On the motion of Mr. Thomas Lam- 
pray, F.R.G.S , of Paternoster-row, Member of the 
General and Executive Committees, it has been 
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KING, SMITH, & HOWELL’S (HARTFORD 
STEEL WORKS, SHEFFIELD) PATENT 
IMPROVEMENTS IN THE REVERSING 
AND EXPANSIVE WORKING OF STEAM 
ENGINES. * 

(Continued from page 178.) 

By thismeans can be obtained anunlimited power 
to move the valves, which is equally effective whe- 
ther the engine is at work or standing. With the 
hand wheel out of gear, as shown in the drawing, 
the engine is supposed to be on a voyage, when, as 
the valves would require no alteration for some 
time, æ and b are allowed to run round with the 
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engine, which will possess the advantage of saving 
all wear and tear; and if any alteration is wanted 
in the valves, it is only necessary to push the hand 
wheel forward and use it as previously described. 
Having now given a general explanation of the 
arrangement proposed for working one valve, we 
proceed to show how a stud pin or single eccentric 
is qualified to work the valves of a double-cylinder 
engine, at whatever angle the cranks may be situ- 
ated apart, and which will be apparent by reference 
to diagram No. 1; we will suppose the cranks to 
be at right angles one to the other. The sliding 
piece, as shown in the diagram, isin aperpendicular 
position, and the crank of the engine in a hori- 
* Communicated by Mr. Henry J. H. Kine, Mechanical 
oo to the Practical Mechanics’ Journal for Decem- 
per, 


REBAR | i 
mee) p 
Z Foraje 
wr _f LL E Ma 
, a8 ý 7 UA 
o: NS eee . 
mr e EF ea og < PO 
Pa f x 


_ENGLISH MECHANIC AND MIRROR OF SCIENCE, _ 


zontal ; but after an advance of 90°, the sliding 
piece will have changed to a horizontal, and a con- 
necting-rod, if now taken off in a perpendicular 
direction and connected with a rocking shaft, as 
shown in figs. 6 and 7, will bear the same relation- 
ship to the sliding piece as the eccentric rod shown 
does ; that is to say, the sliding piece might now 
be shifted right across the shaft without practically 
moving the rocking shaft, so that, ifit was commu- 
nicated to the valve at the other end by a lever, 
the valve would be in the proper position to work 
a crank, which might then be at dead centre, and 
which would be the case with one placed 90° behind 


c. It should here be noticed that care must be 
taken as to which side the crank shaft the rocking 
shaft is placed, as this will be determined by the 
position which the cranks bear one to the other. 
Figs. 1, 2, 3, and 4 show different arrangements 
in which a single eccentric is used as a substitute 
for a stud pin, and which enables a much neater 
appearance to be made, as the two pair of wheels 
are fitted to the interior casting, K, which is bored to 
fit the end of a crank shaft, and to which it is bolted 
by means of screws. The part of K on which the 
eccentric fits is square (in section as shown in fig. 1), 
and upon which the eccentric, œ is fitted, the slot 
of which is made of sufficient length to allow the 
centre of the eccentric to pass to the places occu- 
pied by the stud pin when in. extreme positions. 


pieces of steel in the end of the slot, and passes 


Role 


through the centre of the wheels, a and b, similar 
to that described in fig, 5; but to enable two 
wheels, a and b, to turn independently of the hand 
wheel during a long voyage, two washers, T and U, 
are provided, fastened respectively toa and b. T 
is placed in connection with the hand wheel by 
means of a clutch, G, and u is stopped from 
turning by throwing into gear the bolt carried by 
the small bracket 0, which falls into the slots shown 
in fig. 7. It will perhaps at this juncture be 
advisable to explain what at first sight might 
appear a little inexplicable ; which is, that what- 
ever way the engine runs, the hand wheel must be 
turned in the same direction to produce the same 
results upon the shifting of the eccentric. 

For instance, suppose the engine is ruaning for- 
ward and we wish to reverse, to do which the hand 
wheel must be turned in the same direction as the 
engine is running; this will move the eccentric 
towards the centre until the engine stops, and con- 
tinuing to turn, the engine will begin to run 
backwards—but still the hand wheel must be 
turned in the same direction to put on more 
steam—which would require a continuance in the 
game direction of the eccentric that it previously 
had ; this will be explained more readily by sup- 
posing the wheels of each pair to be exactly the 
same size. Then, if the hand wheel, figs. 1, 2, 3, 
and 4, is turned in the same direction as the 
engine is running, the nut wheel will make as 
many less revolutions than the engine by the num- 
ber of revolutions made by the hand wheel, and 
we will suppose this moves the eccentric towards 
the centre of the shaft ; but when the engine re- 
verses, thenut wheel will make as many morerevolu- 
tions than the engine by the number the hand wheel 
makes ; in the one case the screw will run slower 
than the nut, in the other it will run faster; but 
as the direction in which the screw is turning is 
changed with the engine at the same time, the 
result produced will be exactly the same. An 
objection to our arrangement might be raised upon 
the grounds that the rocking shaft would be of 
considerable length, and that the valve worked by 
it would have an incorrect motion imparted to it, 
in two ways: Ist, that the valve would open 
behind time, and, also, that the distance travelled 
by it would not be equal to that on the opposite 
side. The first of these objections can be compen- 
sated for by making the angle of the eccentric 
rods a little more,-or less, as the case might be, 
than that at which the cranks are set, and the 
second, by making the lever in connection with the 
valve a little longer than that which is in connec- 
tion with the motion. In estimating the advan- 
tages possessed by a motion of this description 
beyond that of the link motion, let us take an 
example, such as is commonly used upon marine 
engines, and calculate the effect produced upon the 
lead in the valves up to the point where the steam 
would be cut off at one-quarter stroke ; and the 
importance of this investigation will be ap- 
parent, when it is remembered that up to this 
point the link can alone be relied upon as a 
variable expansive gear, when the gridiron valve 
is used asa variable expansive valve of this kind, 
when the lap in the main valve is equal to the 
width of the port will not cut off later than one- 
quarter stroke, 

We take an example in which the proportion of 
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the valve is the same as diagram 1, but which is 
worked by the link motion, diagram 2, the length 
of the link from centre to centre being equal to 2 
feet, and the length of the eccentric rods equals 3 
feet, the total travel of the valve being 8 inches. 
The crank is at dead centre, and the eccentrics, e 
and %, are in the proper position for working the 


The screw, s, is just long enough to fit between the | engine either backwards or forwards,and while in 
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this position the link ought to be shifted from one 
side to the other without moving the valve; we 
will suppose that the rods are uncrossed in the 
first instance, as shown by the dotted lines, then 
the proper curve for the link would be that shown 
by the dotted centre, and by calculating the versed 
sine of this arc, we find it must equal °867 of an 
inch ; but if we now suppose the rods to be crossed, 
as shown in the diagram by the strong lines, we 
find that the circumstances become much altered, 
and the curve of the link would require to be a 
great deal larger, and we find when in this position 
the- versed sine of the arc would require to be 
3°331 inches, and as the rods will be crossed when 
the crank is at one dead centre, and uncrossed at 
the other, while in both positions the valve ought 
to have no movement at all. When the link is 
shifted from one extreme to the other, an in- 
equality will be introduced which will be. best 
contended against by making the curve of the link 
a mean between the two, which would make the 
869 + 3'331 
versed sine = ——-———-— = 2099 inches. If 
2 
thisis adopted, and the rods are crossed, as shown 
by the strong lines, when the eccentrics point away 
from the link, an advance of lead would be given 
to the valve as it approached mid gear, which 
would amount at that point to 1:232 inches, or 
nearly 1} inches, and the same result would be 
produced upon the other centre ; while if, on the 
other hand, the rods are uncrossed when the 
eccentric points away from the link, the valve 
would cover the port by 1'232 inches, which would 
have to be uncovered before any steam could be 
admitted to the cylinder ; this would of course be 
worse than opening the port too soon, which will 
show the importance of crossing the rods in the 
proper direction, but, in either case, the inequality 
produced by short rods would be so great as to 
militate very strongly against the use of the link. 
(To be Continued.) 


BRITISH GOLD. 
By Rosert Hunt, F.R.S.* 

The discovery of gold in Great Britain has, from 
the earliest recorded time, been a question of much 
interest. There is every reason for believing that 
before the Roman invasion this precious metal was 
known to the inhabitants, and prized by them. 
Julius Cæsar was induced to the invasion of these 
islands from the report of the immense mineral 
treasure possessed by the people ; and Tacitus, in 
his “ Life of Agricola,” distinctly tells us, “in 
Britain are gold and silver and other metals.” The 
early discovery of gold, even by ignorant men, is 
easily explained. It would be found in the beds 
of streams, left dry in summer, and the density and 
colour of the stone would very naturally attract 
attention. The metallic nature of the discovery 
would be readily detected by men who had already 
made themselves familiar with tin; and it is well 
to remember that all evidence is in favour of the 
belief that tin from these islands formed an im- 
portant element in the commerce of the eastern 
world as early as the days of Solomon. 

Samuel Rush Meyrick infers, from the “Triad,” 
which celebrates Caswallan, Manawydan, and 
Liew-Liawgtes as the three chieftains distinguished 
by the possession of golden cars, that the mines of 
North Wales were worked by the Cymri at a very 
early period. 

Cimboline, Prince of the Trinobantes, is known 
to have coined money of gold, and the probability 
is that this was obtained in these islands. The 
cross of Cong, the torca, and various gold orna- 
ments which have been found in Ireland, and 
which are preserved in Dublin and elsewhere, are 
remarkable examples of a tolerably advanced state 
of manufacture amongst, in other respects, a very 
unsettled people, and they prove the existence of 
gold amongst them in considerable quantities. It 
is thought by those who have examined the sub- 
ject with care, that the gold was all found on the 
slopes of the Croghankinsella mountain, and in 
those streams which have made the county of 
Wicklow famous. That the Romans discovered 


* Extracted from the Quurterly Journal of Science for 
October, Churchill and Sons, 
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gold in England and Wales is certain. We have 
the statement of Tacitus already quoted, and we 
have the evidence of the remains of Roman mines, 
which were worked for gold, in several parts of the 
country, the most remarkable being the gold mine 
—Ogofau or Gogofau—near Pumpsant, in Carmar- 
thenshire. Haere, situated on the left bank of the 
Cothy, and forming part of the grounds of Dolau- 
Cothy, are the curious remains of mining, which 
have been well described by Mr. W. W. Smyth. 
For some distance the quartz lode has been 
“ worked open to day,” and galleries and levels 
have been driven 170 feet through the slate. In 
evidence of the auriferous character of this work- 
ing, are the facts that the officers of the Geological 
Survey discovered gold in one of the quartz lodes 
at Dolau-Cothy, and that a metallurgical workshop 
was found ; and amongst other curious remains a 
gold necklace, which is now in the possession of 
Mrs. Johnes, the wife of the gentleman to whom 
this property belongs. Other instances might be 
cited, if it were necessary, in proof of the former 
existence of gold in tolerably large quantities in 
many parts of these islands. 

The streams which were washed in ancient times 
were, without doubt, exhausted of their treasures 
by the eager searchers, and hence the reason why 
we find traditions of the existence of gold clinging 
to spots where no gold can now be found. We 
have witnessed, within our own time, the exhaus- 
tion of many an auriferous district in California 
and in Australia, and without doubt the same pro- 
cess went forward in this country as has been for 
some years active in those distant lands. Even 
now the ‘‘ tin streams” of Cornwall are not en- 
tirely exhausted of their gold. From the earliest 
period the ‘‘ streamer” has carried his “ quill,” in 
which he deposits the little spangles of gold which 
from time to time present themselves to his discri- 
minating eye. These quills of gold, when filled, 
are sold at the nearest town. Occasionally little 
nuggets have been found. In the Scorrier Collec- 
tion of Minerals are two as big as small beans; 


and examples are to be found in other private col- 


lections, in Cornwall, in the British Museum, and 
in the Museum of Practical Geology, in London. 

There has been a constantly prevailing idea that 
gold mines were to be discovered in this country, 
and we find our monarchs, with much avarice, 
claiming, under the term of “Mines Royal,” the 
right to all the precious metals which might at any 
time be discovered. Sir John Pettus, who was 
especially the agent of Prince Rupert, thus defines 
a ‘Mine Royal ”:— 

“ When the ore does not yield so much gold and 
silver as will exceed the cost of refining and the 
loss of the baser metal, it is called a poor mine. 
But when the ore yields gold or silver to an amount 
which will exceed the charge of refining and the 
loss of the baser ore, it is called a rich ore, or a 
Mine Royal, and is appertaining to the King by 
his prerogative.” 

A few further notes on gold seeking in the 
British Isles will not prove uninteresting. In 
1526 James V. of Scotland granted to certain 
Germans the right of working, under conditions 
favourable to the Crown royalties, the gold and 
silver mines of that country for forty-three years. 
Elizabeth had previously made similar grants to 
Houghsetter, Thurland, and Schutz. In neither 
case, however, do we learn of any gold mines 
having been discovered. In one part of Devon- 
shire those miners gave the names of “Gold 
Street” and “Gold Field” to spots where lead 
and silver, but no gold, are still found; and it is 
probable that they worked over the valleys near 
North Molton, in which the Britannia and Polti- 
more mines are situated. A few years since these 
mines gave rise to poetic prospectuses speaking of 
‘‘Pactolean streams flowing through the lovely 
valleys of Devonshire,” and holding out the hope 
of a ‘‘realization of the fable of Colchis and the 
Golden Fleece.” In 1593 James VI. of Scotland 
granted ‘Crawford and Glengomar to Thomas 
Foulis, goldsmith, of Edinburgh, for twenty-one 
years, in consideration of the great sums due to 
him by his Majesty and his dearest spouse.” 
This grant had especial reference to the reported 
discovery of gold in the Lead Hills district of 
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Lanarkshire, and it was hoped would pay off the 
debt, £14,594, due to the Edinburgh goldsmith. 
We learn, however, incidentally from another 
authority that ‘‘the King expended £3,000 on 
Crawford Moor, and obtained not quite three 
ounces of gold.’ Pennant, however, says on what 
appears to be very questionable authority, ‘‘ in the 
reigns of James IV. and V. of Scotland was pro- 
cured in the Lead Hills, from gold washed from the 
mountains, especially in the reign of the latter, not 
less than the value of £300,000 sterling.” We are 
also told that a piece of gold weighing thirty 
ounces was then discovered. Sir Bevis Bulmer 
and five other gentlemen were empowered to work 
all the supposed auriferous districts of Scotland, 
and also the silver mine of Hilderstone, near Lin- 
lithgow, which was discovered in 1607. In 1616 
Atkinson, a gold refiner, obtained a grant from the 
Privy Council, which was confirmed by James, to 
‘¢ search for gold on Crawford Moor, paying the king 
one-tenth.” The inducements which were, from 
time to time, held out to capitalists to embark in 
the great gold adventure of the Lead Hills, clearly 
prove the unprofitable nature of the search for gold. 
The- most amusing—as showing how skilfully the 
King and Atkinson administered to human weak- 


"ness—wag an order of council instructing Atkinson 


“to move twenty-four gentlemen of England, of 


sufficient land, to disburse £300 each,” . . . s 
for which they were to be created for ever “ Knight 
of the Golden Mines.” 


Again and again the cry 
of gold has been raised, and the result has ever 


been the same—renewal of a large expenditure of 
money, the finding of but little gold. 


After the Lead Hills, the most notable example 
of gold seeking has been in Ireland. In 1795 gold 
was picked up in the valley on the flanks of Crog- 


hankinsella, and tolerably active workings were 


carried on by the Crown, under the direction of the 
Commissioners, Messrs. King, Weaver, and Middle- 


ton, until the rebellion of 1798. The Crown during 


this period raised 944 ounces of gold, of the value 
of £3,675. It was stated recently at a meeting of 
the Geological Society of Dublin, that a family 
named Byrne, who were farmers at Croghankin- 
sella, found in the upper part of one of the rivers a 
mass of metal, about a pound and a half in weight, 
which they supposed to be copper. It remained 
many years in their possession, and was used by 
them as a weight. They disposed of it at length 
to a travelling tinker, who carried it to Dublin, 
and sold it for a large price to a jeweller in Capel- 
street. This, or some such circumstance, led the 
Government to organise the commission for 
thoroughly examining the valleys of Wicklow. Dr, 
Houghton, at the meeting already referred to, said 
“the subject was a most interesting one, and the 
society was the proper place for the discussion of it- 
The first point that occurred to him was the extra. 
ordinary manner in which the gold occurred in the 
localities referred to. The large ‘model’ which 
had just been inspected by those present, repre- 
sented avery celebrated Wicklow nugget, which 
some people said had been presented to George 
IV., but which others said that the monarch took 
the liberty of stealing out of this country. a..% 
The peculiarity of it was that the gold appeared 
to consist of masses conglomerated or lumped 
together.” This ‘‘model ” represented the largest 
well authenticated nugget of rolled gold ever found 
in Europe, and which weighed twenty-two ounces. 

Excellent descriptions of the Wicklow aurifer- 
ous district will be found in a memoir by Mr. W. 
W. Smyth, which embraces also a careful examina- 
tion of the mines of lead and pyrites. 


(To be continued.) 


ON PURE WATER.* . 
By Epwin Lanxester, M.D., F.R.S. 


Pure water is as necessary for health as good 
food or fresh air. Yet it is probably more neglected 
or less understood in modern times than either. I 
say modern times, because there is reason to believe 
that amongst the nations of antiquity, the Romans, 
at least, took more pains to obtain pure water than 
we do. It may be that our habit of taking water 


* From the Popular Science Review. Robert Hard- 
wicke,Piccadilly. 
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with something to flavour it,in the form of tea 
coffee, sugar, salt, alcohol or other agent, has ren- 
dered us less alive to the necessity of pure water 
than were people who had less means of indulging 
a taste for flavours than we have. Whether this be 
the case or not, terrible have been the inflictions 
on society from the neglect of a supply of pure 
water. 

One example by way of introduction. In the 
year 1854 the cholera ravaged the metropolis. Up 
to August 81st of that year, not more than twenty 
cases had occurred in the parish of St. James's, 
Westminster. On that night upwards of 100 cases 
of cholera occurred in the neighbourhood of Broad- 
street, Golden-square, and more than half died. 
The next day the disease increased, and for four 
days it went on. Never was such mourning and 
desolation known in London since the days of the 
great plague. Upwards of 600 persons were killed 
in those five days. What could be the cause of 
this terrible outbreak? At first all was confusion. 
In the midst of the plague, the late Dr. Snow 
accused the pump in Broad-street. It was 
shut up and the plague ceased. After this event 
the vestry appointed a committee to investi- 
gate the subject. On that committee were Dr, 
Snow, Dr. King, Mr. Marshall, the Rev. Mr. 
Whitehead, myself, and others. We investigated 
the whole attack from house to house. At last the 
fact became only too evident that wherever the 
water had been drunk from the pump in Broad- 
street between the 31st of August and the 4th 
September, there cholera had been the result, The 
pump was afterwards examined, and it was found 
that the well communicated with a cesspool in an 
adjoining house. No evidence can be more con- 
vincing than that brought forward by this com- 
mittee, that the impure water of this pump was the 
active cause of the outbreak of cholera. I bring 
- forward this case now as it may be a timely warn- 


ing, and also an illustration of the importance of 
securing, at least for drinking purposes, pure | 


water. 

As an organic being, man requires water for the 
performance of the functions of his life. Water is 
necessary to the existence of the universal world. 
Rocks and the inorganic substances of the earth 
assume their forms in obedience to the influence of 
water. The great physical features of the earth’s 
surface have been determined by the action of 
water. As it assumes the solid, liquid, and 
gaseous forms under the influence of heat, it is one 
of the great agents of change upon the surface of 
the earth. Plants and animals may be regarded 
as organised water. There is no life upon the 
globe without water. Many of the lower forms of 
animal and vegetable life consist mainly of water. 
A jelly fish, weighing many pounds, was found to 
contain only a few grains of other constituents. 
All organic matters when dead lose a great portion 
of their weight when exposed to heat, on account 
of the evaporation of water which they contain, 

The life of plants and animals is maintained by 
the chemical changes which go on in their tissues 
by the agency of the organic elements, carbon, 
hydrogen, oxygen,and nitrogen, But these elements 
are not conveyed into the plant or animal in their 
pure form, The plant takes them up in the form of 
carbonic acid and ammonia, Neither are these 
compounds taken up in their pure form. They are 
conveyed into the tissues of plants by the agency of 
water. Hach drop of rain, as it descends for the 
nourishment of the vegetable kingdom, contains its 
quota of carbonic acid and ammonia, and it is the 
water which is absorbed, and which carries into the 
system of the plant these compounds. Not only 
are the organic elements thus carried, but the 
mineral constituents of plants, the salts of lime, 
soda, and potash, are thus conveyed. Arrest the 
supply of water and all nourishment ceases. 

The same is the case with animals, Not only is 
water necessary for the constitution of their bodies, 
but all the substances which maintain animal 
heat, and which nourish the animal tissues, are 
dissolved and carried into the body by the aid of 
water. Nay, even when these substances are 
oxidised and changed, and are no longer fitted for 
the purposes of life, they are carried off from the 
system by the aid of water. 


and in the atmosphere. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


Man is no exception to this law. His body is 
composed mainly of water. The constituents of 
a man’s body, weighing 150 pounds, might be 
easily divided into five parts, each of which could 
be placed in an ordinary-sized pail, holding 32 
pints. All the solid constituents of a man’s body 
would go into one pail, whilst the other four would 
contain the water. In more accurate figures, the 
solid constituents of a man’s body, weighing 154 
pounds, would be 43 pounds of solid and gaseous 
matter, and 111 pounds of water. 


Neither the water nor the other constituents of 
a man’s body are permanently retained. Life does 
not so much consist in the chemical changes which 
our daily food is undergoing as in the destruction 
of the tissues which are formed out of the food. 
Blood, muscle, and nerve formed from the food of 
yesterday become the source of active life to-mor- 
row. That which to-day is available flesh is to- 
morrow rejected from the system. The water of 
the tissues is removed at the rate of from 80 to 100 
ounces a day. Of this 50 ounces pass off by the 
kidneys, 30 by the lungs, and 14 by the skin. Of 
course season affects these quantities, and the 
larger the person and the greater the drinker, the 
more water is got rid of. 

Not only is water necessary to the sustaining of 
the human body, but all other constituents are 
taken into the body by its agency. All our food 
naturally contains water. Here is the result of 
analysis of various articles of food. One hundred 
pounds contain the following quantities of water :— 


Potatoes sse ooo ese cee one 75 Ibe, 
Cabbage ry obe ovo opo bee 92 13 
Flour see ase ses one ooe avn, TA 495 
Rice ees oee oso osò oco boo 13 tT) 
Bread Ty poo oce, ooa ore 44 9 
Milk eso see oso spo ooa oss 86 89 
Beef ese eeo ooo ooo oos TY 50 9 
Mutton eon eo oso oco obo 44 33 
Fish .,. ero ovo coe eoo ovo 78 9 
Eggs e.o eee eee eee eee eee 80 99 
Cheese eee eee eee eca ees 40 39 


From this list it will be seen that all our ordinary 
food contains water. But this is not enough to 
carry the various substances we use as food into 
the system. The sugar, the starch, the oil, the 
fibrin, and albumen must all be dissolved and car- 
ried into the system by the aid of water. Hence 
we partake of beverages. We drink tea, coffee, 
chocolate, beer, soup, and other fluid foods. In all 
these cases we are merely flavouring the water 
which it is necessary for us to take in order to 
enable the stomach to dissolve and take up the more 
solid forms of our food. 

The quantity of water contained in the meat, 
bread, and vegetables of which man indirectly 
partakes in his food is about one-fourth of the 
quantity of water he requires for daily consumption. 
The only food which is ever substantially supplied 
to him, and this only in his infancy, which requires 
no addition of water, is milk. Potatoes contain 
nearly as much water as milk, and those who live 
entirely on potatoes require but little water. A 
curious proof of this was observed during the potato 
famine in Ireland. It was observed as a remark- 
able fact that in their great poverty the people of 
Ireland were consuming larger quantities of tea, 


coffee, and sugar, which might be regarded as | 


luxuries. The increase, however, of these luxuries 
depended on the fact that whilst the starving people 
of Ireland were fed with rice, flour, and other dry 
food, as substitutes for the potato, they were 
obliged to have recourse to water for drink. As 
in the case of all other civilized people, they pre- 
ferred their water flavoured, and partook of tea 
and coffee sweetened with sugar. 

Waiter, then, being essential to the life of man, 


let us inquire into its natural sources and fitness, 


for the dietetical uses of man. Water exists natu- 
rally upon the surface of the earth, in its interior, 
The heat of the sun daily 
carries enormous quantities of water into the 
atmosphere, from whence it is precipitated upon 
the earth in the form of snow and rain. This per- 
colates into the earth from whence it comes again 
in the form of springs, and may be reached by 
digging wells. Much of this water finds its way 
into rivers with the rain from the surface, and these 
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empty themselves into the ocean. As the water 
in its course from the atmosphere to the sea dis- 
solves all soluble matters it meets with in the 
earth, and these are not evaporated again, sea 
water is a strong solution of various salts. The 
principal of these is chloride of sodium. The 
following analysis of sea water from the German 
Ocean gives the other constituents :— 


Solids in 100 parts of water ... 


3°15 


Chloride of sodium in 100 parts of solids ...... 77°78 


Chloride of magnesium n F: e... 812 
Chloride of potassium 4 $6 esere 0'97 
Ohloride of calcium _ oe es.. 1°38 
Bromide of magnesium  „ „p sse 0'47 
Sulphate of lime ‘3 5 si 3'49 
Sulphate of magnesium  „  ,, ss 679 
Carbonate of lime ms 3 esses 0'56 
Silicate of soda ae R} esse 0'25 
10000 


The sea also contains oxygen and carbonic acid 
gas. Sometimes the water which passes into the 
earth comes up highly charged with mineral 
constituents. When such waters cannot be ordi- 
narily drunk, and are supposed to be medicinal in 
their action, they are called mineral waters. 


(To be continued.) 
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THE ELECTRIC RAY OF THE ENGLISH 
i hee AND OTHER ELECTRIC 


In a paper communicated recently to the French 
Academy of Sciences, by Mr. Charles Robin, occur 
ee following statements regarding certain electric 

sh :— : 

‘The varieties of these fish are but few in 
number; the raya, ray or skate, the gymnotus 
electricus, or electric eel, and the silurus electricus. 
The raya belongs to the skate family, hence they 
are sometimes termed electric skates, while fisher- 
men call them tremblers, or magic fish. ‘his fish 
has a smooth, flat body, and short tail, resembling 
somewhat an almost circular disk. There are 
several kinds to be found on the coasts of Pro- 
vence, and the channel between France and 
England. If aray be taken up in the hand, a 
strong shock will at once be felt, so violent as to 
benumb and even paralyse the entire arm during 
several minutes. The sensation may be compared 
to that experienced from a violent blow on the 
elbow. The force of the shock is estimated as 
equal to that of a vile of 100 to 150 pairs charged 
with galt water. The discharges succeed each 
ohter with very great rapidity, as many as fifty 
discharges having been counted in one minute. A 
shock can be given to twenty persons simulta- 
neously, if they stand touching each other in a 
circle, with the two persons at each end touching 
the one the back and the other the belly of the 
ray. It has been discovered that the back of the 
fish emits positive and the belly negative electri- 
city. After a fisherman has emptied the contents 
of his net into his boat, if he poursa large quantity 
of salt water upon the fish, should there be an 
electric ray amongst them, he is at once apprised of 
the fact by a shock in the hand he uses to pour out 
the water. 

“ Plutarch mentions this peculiarity as having 
been known to the ancients. The discharge from 
the ray emits sparks similar to those of an electric 
machine, produces magnetization and chemical 
decomposition, and gives marked signs of heat when 
passed through a thermo-electric pair. 

“The electric organs are of three kinds, viz. :— 

“ First, In the lower half of the body, and at 
each side of the head there are several hundred 
small tubes (Hunter counted as many as 1,182) or 
membraneous, vertical prisms close together, like 
honeycombs, and subdivided by horizontal parti- 
tions into little cells filled with mucus. 

Second, In the hinder part of the brain there is 
a lobe known as the electric lobe. Every time 
that this lobe is touched strong discharges are pro- 
duced, evenif the organ be separated from the 
brain and spinal marrow. All action upon the 
body of the ray, determining the discharge, is 
transmitted by the nerves from the irritated spot 
to the electric lobe of the brain, 
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“ Third, Three very large branches of the fourth 
pair of nerves start from the above lobe, and com- 
municate with the electric batteries. If these 
nerves be cut or tied all electric phenomena cease ; 
but in order to completely prevent any discharge, 
they must be all tied or cut, for if they are only 
cut or tied on one side of the body, the discharge 
will continue on the other side. 

‘€ The gymnotus is similar to an eel in appear- 
ance, and is commonly known by the name of 
‘electric eel.? These eels average about seven feet 
in length, and their skin is covered with a gluelike 
substance. They abound in the rivers and lakes in 
certain parts of South America. Their electric 
power is so great as to knock down men and even 
horses. Whenever a fisherman chances to catch 
a gymnotus and a young crocodile in the saine 
net, when it is hauled in the latter reptile is gene- 
rally found dead or paralysed, while the electric 
eel shows no mark—the crocodile having been 
electritied before it could reach the fish. 

‘¢Tn certain sections of South America, when it 
is necessary to enter a pond or stream of electric 
eels, wild horses are driven into the water infested 
by these formidable fish, Humboldt describes the 
method pursued. As soon as the eels hear the un- 
usual noise caused by the plunging of the horses, 
they rise to the surface and attack the animals with 
their powerful electric batteries. The natives 
surround the pond or occupy the branches of trees 


overhanging the water, armed with harpoons and |} 


long reeds, and by their wild cries and reeds pre- 
vent the horses from landing. After a desperate 
combat, in which many horses are often killed 
and others paralysed by the repeated and terrific 
shocks of electricity, the gymnoti, being weakened 
by fatigue and loss of galvanic power, seek to 
escape in order to rest themselves and recuperate 
their electric strength, when the horses remaining 
drive them to the shore, where they are easily 
eaptured by the harpoons attached to ropes. 

‘í Professor Faraday has described the charac- 
teristics of the electric discharge from these fish. 
By the aid of two metal plates joined to the ex- 
tremities of the galvanometer and applied to 
various points on the body of a gymnotus he suc- 
ceeded in determining the direction of the dis- 
charge. He discovered that the anterior portion 
of the eel always formed the positive pole, and the 
posterior portion the negative pole, so that the. 
direction of the current in the galvanometer was 
from the head to the tail. By causing the dis- 
charge of the gymnotus to pass over a wire arranged 
in a spiral, in the interior of which several needles 
were placed, he succeeded in magnetizing these 
needles in the required direction, by the direetion 
of the discharge from the head to the tail of the 
fish, The same philosopher obtained chemical 
decomposition by the employment of iodide of 
potassium, and produced the electric spark by 
introducing into the circuit an electro-magnetic 
spiral, having a cylinder of soft iron in its in- 
terior. 

‘¢ The electric apparatus of the gymnotus extends 
over the entire length of the back and tail, and 
consists of four longitudinal fasciæ, composed of a 
large number of membraneous laminæ, nearly 
horizontal, parallel, and very close together, and 
united by an infinite number of scales placed ver- 
tically and crosswise. The little prismatic, trans- 
verse cells formed by the junction of these laminæ 
are filled with a gelatinous substance. The whole 
apparatus is supplied with very large nerves ema- 
nating from the spinal nerves.” 


PHOTOGRAPHING THE COLOURS OF 
- NATURE. 


In 1853 the subject of photographing natural 
colours was brought before ‘Fhe Photographic 
Society” of London associated with the researches 
and discoveries in this direction made by M. 
Becquerel and Niepce. It was shown on this 
occasion that actual colours had been photographi- 
cally depicted; that the colours of the solar 
spectrum had been obtained, ray for ray, as they 
existed naturally—that highly-coloured prints bad 
been reproduced with all their colours, and that 
although the colours thus got were fugitive, some 


i had been freely exposed to the light.” 
‘ing the colours as “most decided, although they 
‘could not be designated as brilliant in colour,” Mr. 
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steps had been taken by which a prospect of fixing 
them had been fairly demonstrated. Since then 
other experiments have been carried out, but 
although these have not resulted in any further 
advance of great importance, they have been by no 
means valueless, and their conductors are very far 
from despairing of ultimate success. Mr. Taylor 
stated in his paper that in 1863, at a conversazione 
of the Social Science Association in Edinburgh, he 
was entrusted by Sir David Brewster with the 
exhibiting of a photograph of the solar spectrum, 
taken on a polished metal plate, we presume 
either by one of the gentlemen above mentioned or 
by their process, and which he exhibited. He said — 
‘*T had this picture in my possession for a fortnight, 
during which time it was freely exposed to the 
light of the sun, Sir David Brewster, too, assured 
me that the colours had undergone no change since 
the picture had come into his possession, although 
Describ- 


Taylor added that the unimpressed margin of the 
plate was of a red colour, the image was preserved 
in a miniature cage, and expressed his regret that 
‘t amongst the thousands of scientific experimenta- 
lists which photography boasts, the number of 
those wha have devoted time and attention to 
this branch” was, he feared, ‘‘ under half a 


` dozen,” 


Becquorel’s experiments, first brought before the 
London Photographie Society in 1853, as we have 
said, were first published originally in the Comptes 
Rendus of February 12th, 1849, in a report by 
Regnault and M. Chevreul, whose pre-eminently 
practical and scientifc work on “The Laws of 
Contrast of Colour and their Applications ” is so 
deservedly eelebrated, M. Becquerel had observed 
that the red rays of the spectrum acted rapidly 
upon sensitive paper, which had been previously 


exposed ta light, although they exercised little or 


no influence upon it before it had been thus 
exposed, and also discovered that in the first case 
the actual colours of the spectrum were obtained, 
even to the extent of the colours given by the less 
refracted rays. The method, however, which M. 


Becquerel found most satisfactory was the follow- | 


ing :—After polishing a silver plate, it was attached. 
to a small wire support, which held it with two 
hooks. Two of the wires thus used were joined 
at the upper end, put in communication with the 
positive pole of a galvanic battery, and plunged 
into a bath of hydrochloric acid and water. In 


this bath there was also placed aatrip of platinum, 
communicating with the negative pole, which was 


moved rapidly backwards and forwards in a posi- 


tien a certain distance from the plate, and parallel 
‘to its surface. 


The plate took successively the 
colours of thin plates which were quite perceptible 
when the operating room was feebly illuminated. 
Commencing with the grey it passed in succession 
through the yellow, violet, blue, green, pale grey, 
rose, violet, and lastly the blue tints. The plate 
experimented upon was removed at the .violet 
stage, attained after an emersion of about one 
minute, plunged into distilled water, dried with 
the aid of a spirit lamp applied from under the 
plate, which was slightly inclined as in the da- 
guerreotype process, rubbed with soft cotton, to 
remove a species of fog upon its surface, and ex- 
posed to the rays of the spectrum, each of which 
registered itself very distinetly, the yellow ray 
being in this case least distinct, although quite 
discernible. M. Becquerel next found that by 
heating the plate before exposing it te the decom- 
posed light it assumed a red tint and gave the 
colours with greater perfection. The required 
exposure was of about two minutes’ duration. By 
the same process copies of coloured prints as above 
described were obtained, but much less perfectly 
and after a considerably longer exposure in the 
camera. Another improvement in M, Becquerel’s 
process was in subjecting the plate to the action of 
sunlight passing through a sheet of paper impreg- 
nated with sulphate of quinine instead of merely 
heating if. Mr. J. R. Fowler states that he re- 
cently saw a photograph of the spectrum so ob- 
tained eighteen years ago and thatthe colours 
were bright still, j 
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CUTTING SCREWS BY CHANGE 
WHEELS. 


BELIEVE the subjoined is a new method of 

viewing this question ; it is simple, and when 
one or two expressions are understood, is very 
handy and intelligible, 

Because 3 times 4 are, or is, 12, 3 and 4 are 
called factors, or makers of 12; in the same way 
2, 8, and 4 are factors of 16. 

Because 5 times 2 are 10, 5 times 3 are 15, and 
so on, the numbers 10, 15, 20, 25, &c., being 
obtained by multiplication are called multiples, in 
the same way 24, 48, 72, are multiples of either 
2, 3, 4, 6, 8, 12, or 24. 

A set of change wheels, as generally made, runs 
by fives from 20 to 120—thus, 20, 25, 30, 35, 40, 
45, 50, 55, 60 (two of this), 65, 70, and so on; in 
fewer words, the multiples of 5 between 20 and 
120 inclusive. 

Four threads per inch being given on the 
leading screw, and, for example, 5? being required 
for the screw to be cut, proceed thus :— 

1. Place this relation (ratio is the Latin term) 
down thus, —. Don’t think of this as a fraction, 

4 
but merely as the relation which 4 has to 53. 
2. Set those down in their lowest names, 
16 . 
quarters in our example, thus —. 
23 


8. Set these down as split into factors, thus— 
4x4 


114 x2 
4, Multiply each pair of these (2.¢, 4 and 113, 
and then 4 and 2) by 5 or such multiple of 5 that 
will suit the cogs in your wheels. Thus, using 10 
as the multiplier for the first pair, and 15 for the 
40 60 
second, we obtain —— —, or using 30 for the 
40 120 115 30 
Here notice that — (this is 
2 


second pair —- —. 

the relation of 4 to 2 and nothing else) is the same 

ag —, or the upper twice the lower, and for this 
1 AR 40 


cause you can use for the second pair — if you 
50 60 70 -20 
have two 40s; — — — and so on; hereby 
25 30 35 
gaining plenty of room for choice which worked- 
out tables cannot give. eai 
0 


The wheels being thus, —- —, you can place 
115 30 


the 40 on the mandril, let it work or gear into the 
115, to this last couple the 60, and let it work in 
the 30 on the leading screw. 


Had we taken our ratio (relation) thus, — = 
8x2 53 


16 
, we should have seen that 80 ‘nd 


23 i1dx2 

115 would answer the purpose, and then insert 
one or two dummies to change the direction, or 
make them reach. This would give us four shapes: 


80 dummy dummy 80 
(1) — — -—-, where the 
dummy 115 dummy 115 
two dummies will be two 60’s; (8) 80 to drive 
dummy, and it to drive 115 all in the same plane, 
not by pairs; (4) dummy to drive 80, and it. to 
drive 115, as last. 


Not to be tedious, take other examples :— 
4 4x1 40 60 


2 


where 85 and 60 are 


— 


—— <= 


17 84 2 85 120. 40 60 
coupled firmly together, or —— —, where 120 
120 85 
4 1x4 4030 2x2 
and 60 are coupled. — = —— = — — or 
21 8x7 7090 8x7 
20 80 4 Ax] 40 20 
70 120 223 64x6} 65 1380 


Henry Horst. 
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IMPROVED CHRONOME- 
TER GOVERNOR AND 
BALANCED THROTTLE. 


N this engraving we have a 
view of a new governor, 
designed by Mr. John Tremper, 
of Philadelphia, and intended 
to economise fuel, keep the 
engine under perfect control, 
render any speed attainable at 
a moment’s notice, and thereby 
improve the value of the steam 
engine as an economical motor. 
It is notorious that of all 
good servants steam engines 


that the engine runs faster to 
make the force greater. The 
cut-off valve is operated by an 
eccentric on the shaft, and a 
rod, Q, as shown. 

The governor will act just as 
well without this weight, and it 
is only applied where a variable 
speed is required. At whatever 
velocity it is set to give, the 
governor will maintain it regu- 
larly for all time. The cut-off 
jaws, being attached below the 
centre of the rock shaft, have 
a tendency to fall in toward the 
valve-stem socket, so that they 


are the hardest used. They are 


not only badly designed, built, always hold well without any 


= danger of slipping, and the 


ani M l ) 

= hard-steel edge in both the jaws 

and socket enable them to 
wear alongtime. The engine 


——= 


and run, but they are placed in z = i Fi saali 


all sorts of exposed situations, 
and neglected so much, in va- 
rious ways, thatit is no wonder 


that it takes 12 pounds of coal 
to produce a horse-power on an 
average, when one-sixth of that 
amount ought to suffice. 

This mechanism governs the 
engine by cutting off the steam 
at the point required to do the 
work, It admits just as much 
steam at every stroke of the 
piston as may be required, and 
in that way maintains a con- 
stant and regular action. 

In the engraving A represents 
a frame carrying an upright 
spindle B, in which the arms of 
the governor are fixed. 

This governor is peculiar in 
construction, as can be seen at 
a glance, The balls, D, are 
fitted to the arms, C, and slide 
thereon, the arms being revol- 
ved by the bevel gears and 
pulley, E. When revolved, 
the balls fly out, and, in doing 
so, depress the stem, F, which 
connects to the wedge, G, for ` 
& purpose described below. 
Any fluctuation in the speed of 
the engine, whether above or 


can be stopped from any part 
of the building if necessary, 
and the governor can be applied 
to any engine, new or old. 

Tt is stated that hundreds are 
now in use in Philadelphia and. 
vicinity, and giving entire sa- 
tisfaction, We are of opinion 
that the governor will effect a 
saving in fuel on engines with- 
out cut-offs, and that it will 
act properly when well taken 
care of, 

It has been patented by John 
Tremper, of No. 316, North 
Third-street, Philadelphia, U.S. 


— 


SHOT-MAKING IN NEW 
YORK, 

One of the most interesting 
manufactures which the busy 
city of New York presents to 
the inquiring mind is that of 
shot-making, of which most 
people have no other idea than 
an indistinct one of a huge and 
lofty tower through which mels 
ted lead falls into a water-pit 
at the bottom. 


The brick tower of the New 
York Lead Company, in Centre- 
street, is something less than 
200 feet in height, and about 


below, that the governor is set = SS 
to, is, therefore, instantly cor- lin, | Hl 
rected by the movement of the i I Na 
balls, they being thrown int | Samii 2 SS Ze 
out by centrifugal force, and Hist aS | Toon A | 60 cr 70 in circumference. At 
returned to their positions by 2 | lo Bri ASS the bottom is a well of cold 
the centripetal action of nl MUME cee Allis ia i | water, and the summit is en- 
the springs shown in the NX | Re al PNE nt i tirely devoted to the melting 
broken-out portion of the shank i | i | | Hl machinery—the pan or sieve 


ce 


reami A 


When the wedge before al- 
luded to is depressed it acts 


= through which the shot 


falls being situated ia the 
centre and quite smal], say a 


on two jaws, J, which are TREMPER’S CHRONOMETER AND BALANCED THROTTLE. foot and a half in diameter. 


connected to a rock-shaft, K. 

These arms have steel bars, L, let into them which 
catch on the head of the valve stem and raise it, 
as clearly shown by the engraving, The arms re- 
ceive motion from the rock shaft before mentioned, 
and are, therefore, raised vertically, carrying the 
valve stem and valve with them until they strike 
the wedge, G, up which they continue to rise until 
the valve below is released from them, when it 
falls and shuts off the steam in the steam chest M ; 
from this chest it goes to the cylinder through the 
valve, as usual. 


The throttle valve is shown in fig. 2, and it 


The lead is conveyed to the 
summit in pigs or bars, and there melted. 
Before being poured into the pan it is slightly 


` mixed into crude arsenic, to prevent oxidation 


Much of the lead, in passing through the holes of 
the sieve, comes out in elongated drops, in the 


. Same way as the dripping of water, thus causing 


imperfect shot, which are increased by the soft 
shot touching each other in falling, and adhering. 
Standing on the ground-floor of the tower, the 
shot can be seen and heard falling and hissing into 
the well beneath, the water of which is splashed 
up high as it receives the driving, seething rain. 


will be seen that it has no seat, and that, con- 
sequently, there is no jar or concussion at every 
stroke, asin some machines. The valve is stopped, 
so that it shuts at the right place by a bracket N. == 
or on a cnk edge i iene "a bees {E o ee 

i cket. e spring ! fp oden inclined plane, divide egu- 
O is to seat the valve quickly. As itis a balanced Alea E lar ledges, each one a little lower than its prece- 
valve, it needs some aid of this kind to shut ai | Ar cessor, with a slight break or open space of about 
quickly and prevent wiredrawing the steam. if half aninch between. The round, perfect shot, 

The speed of the engine is regulated by shifting FHA in rolling down this plane, leap the openings, 
the ball, P, on the lever, This increases the a while the imperfect, not having the same mo- 
to be overcome by the centrifugal force, so ace pa = re-melted, 


From the well the shot is transferred to a drying 
machine, lightly rolled by hot flannel rollers, and 
after being thoroughly dried it passes through the 
next process, which separates the imperfect frem 


V 
N 
] 


iy 


‘ i 


/ 


B 


labour on the balls by adding to the weight mentum, fall through, and are gathered up to be 


Í 


The next process is separating the different sizes. 
This is done by a sort of chest of drawers, the top 
of each drawer being covered by a sieve—the 
coarser at the top, and thence becoming finer to- 
ward the bottom. This cabinet is kept in a 
swinging motion to and fro by machinery, thus 
shaking the mixed shot, which is poured in at the 
top, from drawer to drawer, until all the different 
sizes are duly assorted into separate drawers. 

The shot has now a dull, dusty colour, the finer 
grades appearing more like sand or black meal 
than a mass of separate and uniform globules ; and 
the next operation is to polish. This is performed 
by putting it into revolving cylinders, with black 
lead, and from which the shot is at length pro- 
jected, bright and shining as beads of glass. It is 
next put in bags, and is ready for shipment. 

The shot business is now very brisk. More is 
ship ped at the present time than for a number of 
years past. During the war a large business was 
done in Minie balls, or slugs, hollowed at the but. 
The trade is now almost altogether in shot, not 
including the three sizes of buck-shot, which are 
moulded like bullets. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


on it, in whicha worm runs; the worm is driven 
by a small counter shaft and belt on the shears 
near the cone pulleys, This arrangement can be 
easily detached and thrown out of gear by remov— 
ing the box, D, and releasing the thumb screw, C. 
The carriage and slide rest is raised or lowered so 
as to adjust work thereon by the handle, A, which 
works a vertical screw by bevel gears on the back 
of the lathe. 

The variety of work for which this lathe is 
adapted is as follows: it may be used as a common 
turning and screw-cutting engine lathe, with the 


advantage of a cross-feed, which is not usually - 


obtained with lathes of this size. It may be used 
asa boring engine. The work can be easily fas- 
tened to the table, and afterwards adjusted perpen- 
dicularly or laterally with the same facility as in 
the improved boring engines now in use in the best 
shops. It is eminently adapted for use as a heavy 
milling machine. One of its merits, in this respect, 
is the facility with which it can be adjusted per- 
pendicularly, enabling the workmen to make two 
or more cuts upon any piece and then return the 
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18. Iron, when fractured suddenly, presents 
invariably a crystalline appearance; when frac- 
tured slowly, its appearance is invariably fibrous. 

19. The appearance may be changed from fibrous 
to crystalline by merely altering the shape of 
specimen so as to render it more liable to snap. 

20. The appearance may be changed by varying 
the treatment so as to render the iron harder and 
more liable to snap. 

21, The appearance may be changed by applying 
the strain so suddenly as to render the specimen 
more liable to snap, from having less time to 
stretch. 

22. Iron is less liable to snap the more it is 
worked and rolled. 

23, The ‘‘shin” or outer part of the iron is some- 
what harder than the inner part, as shown by 
appearance of fracture in rough and turned bars. 

24, The mixed character of the scrap-iron used 
in large forgings is proved by the singularly varied 
appearance of the fractures of specimens cut out 
of crank-shafts, 

25. The texture of various kinds of wrought-iron 


lathe to exactly its first position, ready for the first | is beautifully developed by immersion in dilute 
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FAY’S COMBINED SCREW LATHE AND MILLING MACHINE. 


There are four shot towers in New York and 
vicinity, viz, :—The New York Lead Co., Centre- 
street ; Tatham & Brothers, Beekman street ; T. O. 
Leroy, Walter-street, and M’Cullough’s Lead Oo., 
Staten Island. The capacity of all these works is 
very nearly equal, that of the former being from 
ten to fifteen thousand pounds of shot per day—or 
a total of forty to fifty thousand pounds. 


COMBINED SCREW LATHE AND MILLING 
MACHINE. 


NOTICEABLE feature in modern American 
workshop machinery is the several uses to 
which the same tool can be applied. Time was 
when a lathe was merely a rude affair for making 
an object round, but it has been vastly improved 
upon by the efforts of ingenious men, and the 
different attachments which have been made to it 
render it one of the most indispensable tools. - 

The lathe here illustrated is a strong and well- 
designed machine ; it swings 28 inches, and is a 
screw-cutting and milling machine combined : 
besides this it can be used for a variety of purposes, 
such as boring, that other lathes are not well 
adapted to, 

A novel feature in this lathe is the addition of 
a cross-feed. This is a most important advantage 
on some kinds of work, as it is done more expedi- 
tiously than by hand, and of a much better quality. 
The arrangement can be seen in the engraving, 
where the feed screw shaft has a small pinion cut 


cut on another piece by simply turning one handle. 
The machines have been used during the past year 
for working pieces of wrought iron and steel of 
larger dimensions than are commonly worked in 
milling machines, doing the work quicker and 
getting a smoother surface than by the planer. It 
may be used as a gear cutter for any size 
within its range, for the making of rimmers and 
cutters, fluting of taps, slabbing of bolt heads, 
&c. For cutting bevel gears the spindle, S, has 
ə joint attached capable of adjustment at any 
angle. 


Patented by L. D. Fay, Worcester, Mass., U.S. 


KIRKALDY’S IRON AND STEEL TESTING 
WORKS, 


(Continued from page 177. ) 

14, The contraction of area at fracture of speci- 
men of steel must be ascertained as well as in 
those of iron. 

15. The breaking strain, jointly with the con- 
traction of area, affords the means of comparing 
the peculiarities in various lots of specimens. 

16. Some descriptions of steel are found to be 
very hard, and, consequently, suitable for some 
purposes; whilst others are extremely soft, and 
equally suitable for other uses. 

17. The breaking strain and contraction of area 
of puddled-steel plates, as in iron plates, are greater 
in the direction in which they are rolled ; whereas 
in cast-steel they are less. 


hydrochloric acid, which, acting on the surrounding 
impurities, exposes the metallic portion alone for 
examination. 

26. In the fibrdus fractures the threads are drawn 
out, and are viewed externally, whilst in the crys- 
talline fractures the threads are snapped across in 
clusters, and are viewed internally or sectiunally. 
In the latter cases the fracture of the specimen 
is always at right angles to the length; in the 
former it is more or less irregular. 

27. Steel invariably presents, when fractured 
slowly, a silky fibrous appearance; when fractured 
suddenly, the appearance is invariably granulated, 
in which case also the fracture is always at right 
angles to the length ; when the fracture is fibrous, 
the angle diverges always more or less from 90°. 

28. The granulated appearance presented by 
steel suddenly fractured is nearly free of lustre, 
and unlike the brilliant crystalline appearance of 
iron suddenly fractured ; the two combined in the 
same specimen are shown in ‘ron bolts partly con- 
verted into steel. 

#829. Steel which previously broke with a silky 
fibrous appearance is changed into granular by 
being bardened. 

80. The little additional time required for testing 
those specimens whose rate of elongation was 
noted, had no injurious effect in lessening the 
amount of breaking strain, as imagined by some. 

31. The rate of elongation varies not only 
extremely in different qualities, but also to a con= 
siderable extent in specimens of the fame brand. 
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32. The specimens were generally found to 
stretch equally throughout their length until close 
upon rupture, when they more or less suddenly 
drew out, usually at one part only, sometimes at 
two, and in a few exceptional cases, at three 
different places. 

83. The ratio of ultimate elongation may be 
greater in short than in long bars in some descrip- 
tions of iron, whilst in others. the ratio is not 
affected by difference in the length. 

34. The lateral dimensions of specimens forms 
an important element in comparing either the rate 
of, or the ultimate, elongations—a circumstance 
which has been hitherto overlooked. : 

35. Steel is reduced in strength by being har- 
dened in water, while the strength is vastly increased 
by being hardened in oil, 

36. The higher steel is heated (without of course 
running the risk of being burned) the greater ig 
the increase of strength, by being plunged into 
oil. 

37. In a highly converted or hard steel the 
increase in strength and in hardness is greater than 
in a less converted or soft steel. 

38. Heated steel, by being plunged into oil 
instead of water, is not only considerably hardened, 
but toughened by the treatment, 

39. Steel plates hardened in oil, and joined to- 
gether with rivets, are fully equal in strength to an 
unjointed soft plate, or the loss of strength by 
riveting is more than counterbalanced by the 
increase in strength by hardening in oil. 

40. Steel rivets fully larger in diameter than 
those used in riveting iron plates of the same 
thickness being found to be greatly too small for 
riveting steel plates, the probability is suggested 
that the proper proportion for iron rivets is not, as 
generally assumed, a diameter equal to the thick- 
ness of the two plates to be joined. 

41. The shearing strain of steel rivets is found 
_ to be about a fourth less than the tensile strain. 

42. Tron bolts, ease-hardened, bore a less breaking 
strain than when wholly iron, owing to the superior 
tenacity of thesmall proportion of steel being more 
than counterbalanced by the greater ductility of 
the remaining portion of iron. 

43, Iron highly heated and suddenly cooled in 
water is hardened, and the breaking strain, when 
gradually applied, increased, but at the same time 
it is rendered more liable to snap. 

44, Iron, like steel, is softened, and the breaking 
strain reduced, by being heated and allowed to cool 
slowly. 

45. Iron subjected to the cold-rolling process 
has its breaking strain greatly increased by being 
made extremely hard, and not by being ‘ consoli- 
dated ”’ as previously supposed. i 

46. Specimens cut out of crank-shafts are im- 
proved by additional hammering. 

= 47. The galvanising or tinning of iron plates 
produces no sensible effects on plates of the thick- 
ness experimented on. The results, however, may 
be different should the plates be extremely thin. 

48. The breaking strain is materially affected by 
the shape of the specimen. Thus the amount 
borne was much less when the diameter was uniform 
for some inches of the length than when confined 
to a small portion—a peculiarity unascertained and 
not even suspected. 

49, Itis necessary to know correctly the exact 
conditions under which any tests are made, before 
we can equitably compare results obtained from 
different quarters. 

50. The startling discrepancy between experi- 
ments made at the Royal Arsenal, and by the 
writer, is due to the difference in the shape of the 
respective specimens, and not to the difference in 
the two testing machines. 

51. In screwed bolts the breaking strain is found 
to be greater when old dies are used in their 
formation than when the dies are new, owing to 
the iron becoming harder by the greater pressure 
required in forming the screw thread when the 
dies are old and blunt, than when new and sharp. 

52, The strength of screw-bolts is found to be 
in proportion to their relative areas, there being 
only a slight difference in favour of the smaller 
compared with the larger sizes, instead of the very 
material difference previously imagined, 
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53. Screwed bolts are not necessarily injured 
although strained nearly to their breaking point, 

54, A great variation exists in the strength of 
iron bars which have been cut and welded ; whilst 
some bear almost as much as the uncut bar, the 
strength of others is reduced fally a third. 

55. The welding of steel bars, owing to their 
being so easily burned by slightly over-heating, is 
a difficult and uncertain operation. 

56. Iron is injured by being brought to a white 
or welding heat if not at the same time hammered 
or rolled. l 

57. The breaking strain is considerably less when 


the strain is applied suddenly instead of gradually, ‘ 


though some have imagined that the reverse is the 
case. 

58. The contraction of area is also less when the 
strain is suddenly applied. | 

59. The breaking strain is reduced when the 
iron is frozen; with the strain gradually applied 
the difference between a frozen and unfrozen bolt 
is lessened, as the iron is warmed by the drawing 
out of the specimen. | 

60. The amount of heat developed is considerable 
when the specimen is suddenly stretched, as shown 
in the formation of vapour from the melting of the 
layer of ice on one of the specimens, and also by 
the surface of others assuming tints of various 
shades of blue and orange, not only in steel, but 
also, although in a less marked degree, in iron. 

61. The specific gravity is found generally to 
indicate pretty correctly the quality of specimens. 

62. The density of iron is decreased by the 
process of wire-drawing, and by the similar process 
of cold-rolling, instead of increased, as previously 
imagined. i 

63. The density in some descriptions of iron is 
also decreased by additional hot-rolling in the 
ordinary way ; in others the density is very slightly 
increased. | 

64, The density of iron is decreased by being 
drawn out under a tensile strain, instead of increased 
as believed by some. 

65. The most highly converted steel does not, as 
some may suppose, possess the greater density. 

66. In cast-steel the density is much greater 
than in puddled steel, which is even less than in 
some of the superior descriptions of wrought-iron. 

The following remarks are also worthy of notice : 

“¢ The breaking strain per square inch of wrought- 
iron is generally stated to be about twenty-five 
tons for bars and twenty tons for plates. This 
corresponds very nearly with the results of the 
writer’s experiments, of which the following table 
presents a condensed summary :— 


lbs. Tbs. Tbs. tons 
highest lowest mean 
188 bars rolled......08.. 848 58: 7,555 = 252 
72 angle iron, &c. esee 63,715 37,909 54,728 = 243 
167 plates, lengthways.. 62,544 87,474 50,737 } = 21g 
160 plates, crossways.... 60,756 32,450 : 46,171 j 
“ Although the breaking strain is generally 


assumed to be about 25 tons for bars and 20 tons 
for plates, very great difference of opinion exists 
as to the amount of working strain, or the load 
which can with safety be applied in actual practice. 
The latter is variously stated at from a third to a 
tenth. It will be observed that whilst much dis- 
cussion has arisen as to the amount of working 
strain, or the ratio the load should bear to that of 
the breaking strain, the important circumstance of 
the quality of the iron, as influencing the working 
strain, has been overlooked. The Board of Trade 
limits the strain to 5 tons, or 11,200lbs. per square 
inch, 2 

“ It must be abundantly evident from the facts 
which have been produced, that the breaking strain, 
when taken alone, gives a false impression of, 
instead of indicating, the real quality of the iron, 
as the experiments which have been instituted 
reveal the somewhat startling fact, that frequently 
the inferior kinds of iron actually yield a higher 
result than the superior. The reason of this differ- 
ence was shown to be due to the fact, that whilst 
the one quality retained its original area, only very 
slightly decreased by the strain, the other was 
reduced to less than one-half. Now, surely this 
variation, hitherto unaccountably completely over- 
looked, is of importance as indicating the relative 
hardness or softness of the material, and thus, itis 
submitted, forms an essential element in consider- 
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ing the safe load which can be practically applied 
in various structures. It must be borne in mind 
that although the softness of the material has the 
effect of lessening the amount of the breaking strain, 
it has the very opposite effect as regards the work- 
ing strain. This holds good for tworeagsons: first, 
the softer the iron the less liable it is to snap ; and 
second, fine or soft iron, being more uniform in 
quality, can be more depended upon in practice, 
Hence the load which this description of iron can 


‘suspend with safety may approach much more 


nearly the limit of its breaking strain than can be 
attempted with the harder or coarser sorts, where 
a greater margin must necessarily be left. 

tí Special attention is now solicited to the prac- 
tical use that may be made of the new mode of 
comparison introduced by the writer, viz.: the 
breaking strain per square inch of the fractured 
area of the specimen, instead of the breaking strain 
per square inch of the original area,” 


AN OLD PHILOSOPHER. 


No. IV. | 

The expedient recorded in my last* gave th 
mode of determining the magnetic forces exercised 
upon iron at various distances from each other ; 
and the extract concluded by stating that “in 
whatever way the magnet be turned, while con- 
tinuing to be attached to the beam, it always ap- 
proaches the iron.” This experiment proves that 
one magnet acts not only upon another magnet, 
but also upon iron. Now, says our philosopher, 
ought this to excite our surprise ; for the magnet 
is only a stone consisting of good iron together 
with an intermixture of earthy parts. The stone 
derives its virtue not merely from its composition 
of earth, but from its possession both of earth and 
iron ; for this reason its forces are the stronger in 
proportion to its greater degree of iron and of 
weight. That the particles of iron confer a force 
upon the stone was demonstrated by Swedenborg 
from experiment: he imbedded a piece of iron in 


‘stone, which remained in that position for several 


years, the parts corroded with rust permeating the 
stone, when the stone became magnetic. De la 
Hire (? Hist. de V’ Acad. Roy., Aug. 1705) observed 
the same: he enclosed a piece of Wire in a stone, 
and at the end of ten years the wire had corroded 
and the stone become a true magnet. ‘ The iron, 
therefore, which is in the magnet exercises its 
power of attraction in connection with the earth 
which is mixed up with it; if, therefore, this should 
act upon the iron parts which constitute another 
magnet, it is not to be wondered at if it should act 
also upon pure iron; nay, possibly even upon 
those bodies which are possessed of no iron, but 
have only the same earthy attractive matter. For 
it is in this way that it acts upon certain plants ; 
upon burnt bricks of an exceedingly red colour, as 
Cabeus has remarked (book T., ch. xvii., p. 68) ; 
upon the caput mortuum (calcothar) of viiriol ; 
upon the shining and black dust supplied by 
Indian sand, and which never contracts a red 
colour ; upon the black dust which remains after 
the distillation of linseed oil and oil of turpentine ; 
upon the pomegranate : upon any precious stone, 
provided it be of a deep colour, according to Boyle, 
upon the stone of Lough Neagh calcinated, as is, 
observed by Molyneux in Phil. Trans., No. 166 ? 
also upon the impurities of glass, according to 
Helmont.” Hence it would follow that Pliny 
(and others) is in error when he says that iron is 
the only kind of matter which receives the forces 
of the loadstone. 

Inasmuch, however, as all action is equal to 
reaction, it is not possible for the magnet to act 
upon iron, unless the iron act reciprocally upon 
the magnet, and therefore approaches the magnet 
in the same manner as the magnet approaches the 
iron. Swedenborg, to confirm this experiment, 
suspended a magnet from the end of a long string 

* The preceding three papers (on the “ Attractive 
Forces of the Magnet and Iron”) have appeared in the 
MIRROR or Sciencz,and are at least interesting to those 
interested in magnetism, as showing the reasoning and 
experiments in the matter by Swedenborg, recorded by 
him a century and a quarter since. Our readers will 
well remember the short “‘life’’ of the philosopher con- 
tributed to our journal by “Ey C.,” who alsojcontributes 
these extract summaries, 
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attached to the beam of a balance, and produced 
ao equilibrium by placing a weight in the opposite 
side. He then suspended a mass of iron, of the 
same gravity with the magnet, from another beam 
by four strings, distant one from the other so that 
the magnet and the iron were almost in the same 
perpendicular line ; and in this case he produced 
equilibrium, So soon as the two were brought 
near enough to operate on each other the iron ap- 
proached towards the magnet and the magnet 
reciprocally as much towards the iron. Hence, in 
order that the two might remain separate, it was 
requisite to place a greater weight in the scale at 
the end opposite to the beam from which the 
magnet was suspended; by which (means the 
magnet was raised ; it was next requisite to place 
upon the iron, with great nicety, an equal quantity 
of weight by which it should be proportionably 
depressed, and as it were pulled away from the 
magnet. This being done an equilibrium resulted ; 
whence it is evident that the action of the magnet 
upon the iron is equal to the reaction of the iron 
upon the magnet. This is exemplified in another 
manner. Place the magnet and the iron each in a 
little boat, and let them float on plenty of water ; 
each will approach the other with an equal im- 
petus, and mutually meet at the middle point 
between them, At this point of our readings, our 
friend Stalagmite said he was beginning to be of 
opinion that something was known of the magnet 
in former times; but he was cried down by the 
rest, and I was asked to proceed, and show how 
the operation of the iron upon the magnet could 
be reduced to calculation. To effect this my 
philosopher took a mass of iron (in form a paral- 
lelopepedon) the base of which was 224 lines of 
an inch square; its length 54 Rhenish inches. 
This mass, which had never touched a magnet, he 
placed upon a table so as to stand fixed. He 
next suspended a magnet (same form) from a 


rope annexed to the beam of a balance ; so that | 


the axis connecting each pole was perpendicular to 
the horizon, and passed through the axis of the 
iron. The magnet was let down at various dis- 
tances successively from the iron, and an account 
was then taken of the weight which it was requisite 
to place in the opposite scale to restore equilibrium, 
and which was always equal to the attractive forces 
of the magnet and the iron. The results are 
figured as under :— 


Distances of (Distances of|, Attractlons | Attractions 
Magnets in | Magnets in |/measured by measured by 


inches and | inches and || Apothecaries | Apothecaries 
lines, lines, grains, grains, 
3 eee T 7 1 29 
2 sie li 6 14 32 
2a 6 5 2 44. 
1... 7 4 6 -52 
1... 4} 8 10 72 
11 2 14 69 
10 1 16 116 
9 0. 17 180 
8 21 


But here, I think, the matter may be left for 
this week. The experiments to follow—if you 
will kindly give them room—are of an interesting 
character, and include a record of some made in 
England at about the same time. 


ELECTRO-METALLURGY., 
CHAPTER I. 


Under this head we propose to give a series of 


chapters on the art of electrotyping, silvering, and 
gilding, in very simple language that all may 
understand. — 

By way of inducement to those who are ignorant 
of the process, let us assure them there is nothing 
difficult in it, and that it is not more expensive 
than many perfectly useless amusements. It re- 
quires but little space, not more time than most 
have at their command, and need not make the 
operator dirty. 

An account of the discovery of this art would be 
interesting, but we propose to touch upon that from 
time to time, to start with practice. 

». We will suppose the reader knows nothing of the 
process, so that it would be useless to speak of 
batteries, precipitating troughs, &c., yet the first 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. - 


experiments may be made very readily and cheaply. 
Procure a piece of zinc, 3 inches by 6, by 4 thick, 
and one of No. 24 gauge copper same surface. One 
pound of sulphate of copper at about 6d. per pound, 
at any chemist’s. Put about an ounce of the sul- 
phate of copper into a jelly-pot or large glass, and 
dissolve it by pouring upon it nearly as much cold 
water as the glass will hold. Dip the zinc in this 
solution for half a minute, and observe when you 
withdraw it it is covered with a black substance, 
called a precipitate or deposit—which is copper. - 

Now put the copper plate into the solution by 
itself, on removing it you will see no change in its 
appearance. Now wash the zinc so as to remove 
all loose particles from it, and again put it in the 
solution, with the copper plate, but not touching it, 
in a few seconds it will be coated as before. Re- 
move it and again wash off the precipitate and place 
it again in the solution, but this time let the zinc 
and copper touch outside the glass, but be separate 
in the solution. Remove both plates after about 
30 minutes, and observe a nice bright coating 
of copper will be on the copper plate—none on the 
zinc. 

The jelly-pot or glass will in future be called a 
* cell,” the sulphate of copper ‘a salt,” and when 
dissolved with water “a solution.” The zinc is 
“the positive plate,” the copper ‘‘the negative,” 
and the whole together the ‘ battery.” 

Now procure another jar and two pieces of copper 
same size as before; mix in the jar a solution of 
sulphate of copper, same strength as before, and 
insert both strips of copper, let them stand about 
an inch apart, then join them by two wires to the 
positive and negative plates respectively of the 
battery, Let all thus arranged remain a few hours 
until time will permit you to examine it. 

The second jar will, in future, be called the 
‘‘precipitating trough,” and both copper plates 
€t electrodes.” | 


examine it next morning. On removing the elec- 
trodes you will find one black, the other covered 
with a bright deposit of copper, and that the bright 
one is joined to the positive plate of the battery 
“ zinc,” the black one to the negative ‘‘ copper.” 
On examining the plates in the battery, the negative 
will be covered with bright copper, similar to the 
electrodes and the zinc will be slightly eaten away, 
and the solution will be much lighter in colour. 
Thus, by the operation of depositing copper on the 
electrode, we have consumed the sulphate of copper 
solution in the battery, and dissolved some zinc. 
If the battery had lost all power to deposit, we should 
say it was exhausted. Let our readers perform these 
experiments carefully, and watch minutely the 
several changes, and in succeeding chapters we 
will lead them on to more amusing experiments, 
(To be Continued.) 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents, The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible. Therearemany claimants upon the space 
allotted to letters and other correspondence. | 


INSULATION. 

Sir,—In No. 39 there is a note signed Veritas, 
warning your correspondents against wasting their 
endeavours to insulate magnetism. He asserts that 
itis positively impossible, as proved by his failures 
in a long series of experiments, 

Strange enough, you tack ona line, stating him to 


- be the patentee of a method of insulating the com- 


pass needle, By insulation, I understand stopping 
the current of the magnetic fluid towards bodies 
capable of receiving it. Z 

Now, though a tyro, I beg most respectfully to 
differ from Veritas, or ground my conviction of its 
impossibility from his failures. The idea violates no 
established law, and is, therefore, not unreasonable, 
more especially as we see it so completely accom- 
plished in the sister sciences of electricity and electro- 
magnetism, 

I prefer still to form an hypothesis, and work it 
out inductively, and if my experiments show that 
my reasoning is wrong, I console myself by knowing 
that if I clearly learn the cause of error, I am being 
led more surely in the path of truth. 

R. W. Wiis. 


We will suppose that the above experiment has | 
been performed in the evening, and that you | 
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TELESCOPE. 


Sir, —I find in No. 38 of the EneLrsa MECHANIC, 
a description by Mr. McGurk how to make a cheap 
telescope. Would your correspondent inform me 
how to make a terrestrial telescope the same size he 
describes, how many lenses it would require, of what 
shape they should be, what distance the lenses should 
be apart from each other, and the probable cost of 
each lens ? 

Perhaps Mr. McGurk would tell me how to grind 
and polish glass for lenses? Would the paper that 
forms the tube require to be pasted with any par- 
ticular kind of paste, or will the kind that paper- 
hangers use answer the purpose ? A. M. 


BEVEL WHEELS. 


Sir,—It is now four weeks since a correspondent 
asked the way to strike outa pair of bevel wheels, 
and up tothe present, I have not seen any answer. 
The following is the method of finding the taper or 
bevel for any line or angle. Let the line A, B, 
represent the shaft coming from a wheel, draw the 
line C, D, to intersect the line A, B, in the direction 
intended for the motion to be conveyed, and this line 
O, D, will represent the shaft of the bevel-wheel 
which is to receive the motion. Suppose, then, the 
shaft ©, D, to revolve threo times whilst the shaft 
A, B, revolves once, draw the parallel liue F, E, at 
any moderate distance (suppose a foot by scale), then 
draw the parallel line F, G, at three feet distance, 


va B 
i 


after which draw the dotted line F, H, through tha 
intersection of the shafts A, B, and C, D, and like- 
wise through the intersection of the parallel line F, 
E, and F, G, to the point H, thea F, H, will be the 
pitch line of two bevel wheels. J.8, 


SCREW CUTTING. 


Sir,—In answer to “ X. Y. Z.” I have gear fox 
cutting wood screws and nuts at a very quick rate, 
and if any gentleman will call on me at an appointed 
hour after 6 p.m., I shall be happy to see him. 
arrangement cuts the wood for the nuts, and bores 
and screws them ; and it will turn and cut the screw. 
My addressis No.19, Wilson-street, New Cross-road, 
Deptford, S.E. JAMES MARTIN. 


CEMENT FOR AQUARIA. 


Sir,—I would be obliged, and no doubt others of 
your readers, if you would give us the proper quanti- 
ties of glue, resin, oil, and whiting required for a 
good composition to ornament frames or other inside 
decoration. I find by putting them in by chance 
they are apt to crack up and cost much labour to 
refix, 

I have seen many inquiries in your paper for a 
good cement for aquariums. I have tiied fifty differ- 
ent ones, and find the best composition is, one part 
common pitch, one half-part gutta-percha; they can 
be reelted in a little turpentine. To make it work 
easier, there must be no coal oil in the turpentine, 
or the pitch will soften and be destroyed ; a rascally 
druggist made me lose several pounds worth of gutta- 
percha in that way. You will find this mixture gives 
a little with the material that the tank is made of, 
as the changes of heat and cold affect it; and it will 
adhere to glass, wood, or iron. E. BRUCE. 

[The proportions are one pound glue, one half- 
pound linseed oil, two pounds whiting. Stir well 
while melting, and let it cool gradually on a stone 
covered with powdered whiting ; heat it well again 
until it is tough and firm ; cover with a damp cloth 
when not in use.—Ep. | 
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DISC ENGINE. 
Dir, —I have in my possession a disc engine; on 


the side of it there is a brass plate engraved as 


follows :— 
‘ Birmingham Disc Iron Company, 
-~ Davis & Co., Patentees, 
2-horse High Pressure.” 


I should like to get some information respecting it, 
as I think there are some parts wanting. 

If any of your numerous readers could inform me 
whether there are any of the engines at work, I 
should then.be able to know whether they are of any 
use. Cuas. W. BRADLEY. 


ELECTROTYPING. 

Sir,—I am sorry Mr. McGurk could find nothing 
new to offer your readers as a Christmas present. 

The process about which he seeks to enlighten 
us is described and illustrated in Watts’s ‘‘ Electro 
Metallurgy,” p. 15, published by Weale in 1860, 
price 1s. 6d. 

Mr. McGurk, however, has made ore grave 
omission, which, with your leave, I will supply from 
the excellent little work above referred to. 

Mr. Watt writes :—‘* Care must be taken that the 
end of the conducting wire attached to the mould, 
and that part of the composition near it receive a 
good coating of the plumbago to ensure a perfect 
connection between the wire and the plumbagoed 
surface.” 

Of course, without such connection all the batteries 
and concentrated solutions in the world would not 
deposit a particle of copper. W. J. F. 


OUR SUBSCRIBER'S NOTES AND QUERIES. 


PRESERVING.—Can any of your readers inform me 
how to preserve the skins and legs of anima's, and 
how to polish horns and hoofs ?—Youru. 

Vexocity oF Rivers.—Can any reader inform me 
how to determine the velocity with which water 
runs in rivers ?—GREENHOLME, 

BattERY.—Will some correspondent kindly in- 
form me where I can obtain a succinct account of 
the thermal battery, as briefly lectured upon by Mr. 
King, of the Polytechnic ?—J. K. 

Birp Sturring.—Can any re der tell me, 1st., 
the ingredients used for curing the skin of birds for 
stuffing? 2nd., the ingredients used for cleansing 
the blood or dirt off the feathers?—AmatzurR BIRD 
STuFFER, 

Lenses.— Will Mr. McGurk favour me by saying 
where the lenses can be had for the telescope that 
he speaks about, and the price per post to Man- 
chester ?— RULE BRITANNIA. 

Force Pume.—I want to supply a boiler with 
water by means ofa force pump. The plunger is 2} 
diameter, the well is a distance of 75ft. from the 
pump, and the water is 22ft. down the well. Will 
any reader tell me how to do it ?—Aqua. 

SOLDERING. —Will any kind reader give me infor- 
mation as to how the joints of watch cases are put 
on, and the kind of solder used ?—WATCHCASE. 

MoprL SteamBosaT.—Can any reader oblige me 
with plans for a steam boiler for a model steamboat, 
the length 4ft., width of beam 8in., depth beneath 
the deck 5in. ?—J. M. 

Screw Currine.—Will any reader engaged in 
screw-cutting on the slide lathe give me a plain and 
simple rule how to obtain the various sets of wheels, 
for various pitches of thread, for slide-lathes having 
various pitches of guide screw ?—BLIDE LATHE. 

CyLINDER.—Of what thickness should I make the 
cylinder of an hydrostatic press? The diameter of 
the ram žin., pressure 560lbs. per square inch ?— 
AVONIAN, 

SLIDE.—Can any correspondent furnish me with 
a drawing of slide for sliding governor balls? Also 
a receipt for varnishing water-colour drawings and 
tracings ?—P. R. 

PHOTOGRAPHIC.—Can any reader instruct me how 
_ to remedy a negative silver bath that has become 
saturated with organic matter or other impurities, 
and give me a.good formula for making a negative 
bath suitable for quick or instantaneous portraiture ? 
What quantity of sulphate of ammonia must be 
added in recovering pure silver from photographic 
residues (mentioned at page 12 of the Mirror of 
Science), or, how am I to know when there is 
sufficient added? I see one of your correspondents 
attribute the effect of seeing the image before 
developing to the vapour of ammonia. I once saw 
it quite distinct. Itwas in the month of March, 
1865. I was quite surprised to see it, as my in- 
struction book told me that there is not the least sign 
of an image visible until developed; but it was 
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quite the reverse to what your correspondent says at 
page 30 of the Mirror of Science, as I had no ammonia 
in the room nor any other vapour that I know of, 
and the picture was rather under-exposed.—A. P. 


REPLIES TO QUERIKS. 


DIFFERENTIAL GALVANOMETER.— Thanks to 
“ Plumbago ” and “ E. H.” for their description of a 
differential galvanometer. I like the form mentioned 
by ‘‘ Plumbago” best, but should feel obliged if 
“ E. H.” could give me any rule for the length, thick- 
ness aud form of needle, and length and thickness of 
the wires. Irequireto measure coils of wire of one 
mile to 500, and obtain the measurement in units of 
resistance; which unit can you recommend ?— 
STUDENT, 

In answer to ‘‘ Ardent Student”, the experiment 
you name is a dangerous onetotry. I never tried it 
in the precise form you name, but I can recommend a 
variation. Powder 4 grains chlorate of potash; 2 
grains lump sugar, and two grains of sulphur, sepa- 
rately (carefully cleaning the mortar each time), and 
you will probably succeed. But Iam sure the fol- 
lowing, which is very similar, will.—In this case you 
can take 10 grains chlorate potash; five of lump 
sugar, and pound separately, and mix. If this be 
placed on the back of a plate, and one drop of sul- 
phuric acid be dropped from a glass rod upon it, it 
will fire. Vary the proportion of sugar, and the 
mixture burns slower or faster.—ELEctRa,. 

SYPHON Action.—If‘‘ E. H.” hasnot yet expounded 
his problemin syphon action in No. 39, I will more 
fully state the circumstances. I think I can explain 
the causes, as I have never met with a problem in 
hydraulics in my practice as a plumber but what I 
have succeeded in comprehending after a little 
thought. The facts stated by“ E. H.” are in them- 
selves in direct opposition to the principle of syphon 
action.—Youna@ IDEA. 

VELOCIPEDE.—In reply to Mr. G. W. Walton on 
velocipedes, I have long seen the want of ratchets 
to the wheels« for convenience in turning, but 
how does he propose to stop in going down hill; that 
is the difficulty I have always seen to the use of 
them ?—J. E. PHILLIPS. 

EARTH Currents.— Thanks to ‘“‘Borealis,” I have 
observed these earth currents, upon many occasions, 
butIam anxious fora better knowledge of them, 
and I think, in a publication like the Engis 
MECHANIC AND MIRROR or Screnor, electricians 
and astronomers combined may compare notes and 
exchange observations that will bring the matter 
from its present obscurity. Taking one matter at a 
time, I would ask this question: At 10°45 p.m., 
Oct. 5, 1865, I observed very strong earth currents, 
which lasted till 11:7 p.m. I measured their strength 


and direction on a common galvanometer in degrees. 
No. 1.112 miles N. W, direction from London 56° positive to Lon. 
Q 


3 2. 112 33 39 PZ) be) 58 3? 1. 
39 3. 200 pE] 9» gs s9 20° 93 39 
» 4 60 B North from London 10° i 3 
» De LS 5 South West from Londun 2° 


Why did Ireceive less from No. 3 than from 1 and 
2 ?— Why less still on No. 4 and so little on No. 5? 
—AURORA. 

Eccentric Cuucsx.—D., Hall asks the use of eccen- 
tric chuck. Itis for cutting out such patterns as those 
on the back of engine-turned cases of watches, any 
pattern, in fact, that can be formed of circles arranged 
in concentric rings. The screw ofthis chuck with- 
draws or propels the object, a certain distance from 
the axial line of mandril, a small slide rest, the zero 
division on whichis true to the axis of the mandril, 
is used to cut the grooves. Thetoolin this rest is 
moved any fixed distance from the zero point; such 
distance is the radius of the circles which form one 
ring of ornamentation, the central line of the ring of 
circles is distant from the true centre of the object 
turned just so much as the screw has thrust it out or 
pulled it in. The object can turn round on its own 
centre, and a click plate or wormscrew is provided 
for placing the circles afixed distance from each other 
in the ring of ornamentation. ‘The ring for oval 
work is not used in cutting eccentric patterns. To 
turn anything ovel about two feet long, there are 
two methods open; 1, if back stock is used, rig up a 
prong chuck hung on gimbals, on the face of the 
oval chuck; such a prong would allow of the gliding 
action of the chuck; and the work would be oval at 
one end, and gradually turn to circular at the back 
centre, 2, secure an oval rove (a plate proportioned 
as you think fit) either to the mandril or to a com- 
mon chuck; against this, at the back let a rod, 
hinged to move horizontally, be pulled by a weight, 
and to this fasten the cross sliding piece of a slide 
rest, from which the screw has first been taken. This, 
and consequently the tool you cut with, can be 


pulled towards you by the weight above named or a 
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sprivg. This will keep the rubber on the rod tight 

up tothe rove, and if the rod is hinged just true with 

the back centre, the work will be as before oval at 

a chuck end, and circular at the back centre.— 
H 


DRILLING STEEL. —“ B. J.” must let the steel be in 
the fire all night to soften it, before any tool will bore 
it, For small holes a bevel wheel drill is best—a 
blacksmith will tell him about large ones.—H. H. 

ENAMEL ON Woop.—‘‘ Forward” will find the best 
way to enamel wood to look like French polish, to be 
that adopted by the coach makers, particulars of 
which have been already published, I believe, in the 
ENGLISH MECHANIC. —H. H. 

Curre Woop Sorews. —“ X., Y. Z.” asks for 
machines for cutting outside and inside screws in 
wood. Healy’s chuck will answer his purpose if he 
ae a lathe, and a screw box and tap, if he has not.— 

sH; 

J. H. R.— Imprimis.—Do not attempt to mako 
tracing paper if you want it for a delicate purpose, 
or to keep its colour well. Secundo.—The method 
generally given is this: —Lay your paper out flat, 
sheet upon sheet, brush over with Dammara resin 
dissolved in turpentine, and hang up to dry. This 
is very transparent and useful, but turns rusty.— 
H. H 


MANDRIL.—*“ A Turner,” whose mandril binds; can 
the set screw at the left end of his mandril work up 
tight ; has he no hole for oil through the collar, or has 
it become blocked up? The absence of a shoulder 
will sometimes make no difference, at least in white 
metal bearings.—H. H. 

The proposal made by ‘‘ An Enthusiast” is an ex- 
ceedingly good one. Tosoftenivory submit it to the 
action of aquafortis for twelve hours, it will then 
take impressions from a die capitally. To harden, 
hae RA it in strong vinegar for five hours.— 


AMATEUR.— The stereoscopic views ; buy them 
very cheap; don’t attempt it if only ‘‘ An Amateur. 

J.M.K.—Alarum, I beg to refer this corres- 
pondent to No. 27, vol. 2, Enetiss Mucnanio. I 
think it will do for him capitally. Will any corres- 
pondent instruct me how to transfer an engraving to 
China, glass, wood, or any material on which it 
would appear to advantage? Also, how to construct 
a small microscope cheaply? I expect some good 
information on these two subjects interesting to my- 
self, and many other correspondents.— EDWARD 
McGourx. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


MADDICE & POTTAGE, 
CRANE COURT, FLEET STREET, 


LONDON. 
Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


THE LIVERPOOL AND LONDON AND 


GLOBE INSURANCE COMPANY. 


Orrices—l, Dale-street, Liverpool; 20 & 21, Poultry ; 
7, Cornhill; and Charing-cross, London. 


Invested Funds s. na ia £3,177,616 
Fire Premiums received in 1865 .., 739,332 
Life Premiums received in 1865... 250,103 


The last year’s Fire duty paid by this office amounted 
to £102,285 9s. 11d., exceeding by upwards of £34,000 
the amount paid by any other country office. 

The duty is now reduced to Is, 6d. per cent. on every 
description of property. l pl 

In the Life Department policies are issued with liberal 
conditions, and guaranteed bonuses. a 

Claims are payable in thirty days after admission. 


IPLEY’S PATENT METALLIC PISTON 


is the only Piston with the following advantages, It requires 
no springs, is self-expanding, has less friction, is always steam tight, 
and a great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions, 
either ashore or afloat, rebored without removing. Boring bars and 
smallengines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded. All letters to be addressed to A. 
RIELEY, 14, Brook-street, Lambeth, 


UPRIEUXS ANTICORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 
Extract from Testimonials, 

Mr.J. ABBOTT. September 28th, 1863, 
Sir,—We have used your Composition for some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, 

Tooley -street. 
Agent Mr, JAMES ARBOR eae, Dockheéad, Bermondsey, 
ondon 
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PATENT HOLLOW STEAM PACKING. — 
Poe great and peculiar advantages of this 


acking consistin its remaining perfectly elastic, and is 30 con- 
structed and auplied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder ; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. ETE 
Price list or circular, with full description of packing, to be had o 
the only Manutucturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt, Special Straps for Portable Engines. 
Price Lists free. - 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. 
81, Mark-lane, London, E.C. 


Warehouse, 
Mr, H. FERRABEE, Agent. 


Sepa ae N a De ee a 
Vf ODEL STEAM ENGINES, BEAM, TABLE 
; Horizontal, Vertical, Locomotive, Oscillatng, &e., with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES. &c. 
Second hand and New. Catalogue two Stamps, DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
Painters. Catalogue two Stamps. JAMES BOWIE, 178, HIGH 
HOLBORN, 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


STEVENS S MODEL DOCKYARD, 
AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill, Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats,' anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale, Ensigns, burgees, and signal flags made 
to order. Steam-erngines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: lin, 
long, price 3s, 6d.; 19in. long, 5s. 6d.; 24in, long, 8s. 6d.; 30in. long, 
18s. 6d. ; 37in, long, 25s. Packed for the country with full directions 
for working. Established 20 years, 


ESSRS. WELLS AND HALL have always 
in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c, 
Also, Zinc and Lead Wires, 

THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied. 
MANSFIELD-STREET, SOUTHWARK, §8.E. 

AND 21, GUTTER LANE, E.C. 


HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to an. 
size or pitch —J. WILKINSON, Engineer, St. George’s Works, 83, St. 
George’s-road, S., London, 


ATENT SAFETY GAS TAP. 


Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. MACINTOSH, Jun, Craven 
Chambers, 10, Strand, London, Agents wanted. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferenters, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dollond, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescapes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dalimeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps-for each. 


BY ROYAL LETTERS PATENT, 


JNO. COPPARD AND CO’S 


Appliances for 


ROUGHING HORSE SHOES 
Are so simple a lad can fix them in afew seconds, they 
are far more effective than the old method. 
Price 3s, per set, Straps, 6d. each, 
PROSPECTUSES WITH TESTIMONIALS FREE. 
AGENTS WANTED,—APPLY 


84, FLEET-STREET, LONDON, E.C. 


HE NEEDLE D@OR-LATCH is a great 
novelty. 

THE NEEDLE DOOR-LATCH is perfectly 
unpickable. 


HE NEEDLE DOOR-LATCH is the securest 


lock made. í 


HE NEEDLE DOOR-LATCH isthe cheapest 


patent lock made, 


HE NEEDLE DOOR-LATCH is the best 


lock ever made. 


HE NEEDLE DOOR-LATCH is to be had 

Wholesale at the Works of the Patent Unpickable Lock Com- 

pany (Limited), 237 and 229, Euston-road, and Retail ef all Iron: 
wongers, 


Jupiter’s Moons, &e.—Marquis of Carmarthen. 
is very good.”—-Earl of Breadalbane. 
derfully powerful for so very small a glass.” —Earl of Caithness. 
is a beautiful glass,’—Lord Gifford. 
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“RECONNOITERER” 


GLASS, 
10s. 10d. SENT FREE. 
HIS “ TOURISTS’ FAVOURITE ” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 


“ The ‘ Reconnoiterer’ 
“I find it all you say; won- 
< It 
** Most useful”—Lord Garvagh. 
“ Remarkably good.”—Sir Digby Cayley. “It gives me complete 
satisfaction, and is wonderfully good.” —Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘* Quite equal to that for which I gave £5 5s.”—-F. H. Fawkes, 
of Farnley, Esq. ‘I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “We have 
found it fully equal to others which had cost more than four times its 
price.” —Notes and Queries, ‘* What Tourist will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 33 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘* Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Satom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agents anywhere. 


BENSON’S 
WATCHES AND CLOCKS. 


STEAM FACTORY FOR CLOCKS AND 
WATCHES. 
Watches from 2 to 200 Guineas, 
Clocks , 1,, 200 ,, 
BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
Watches sent to all parts of the world safe, by post. 


* J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I, anv IL, & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES 
THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
oNLY kind for which a MEDAL has been AWARDED, and 
are now used exclusively by the English, Australian, and 

Indian Minis; the French, Russian, 
vil! | 


and other Continental Mints ; the 
pa {i 
D ae 
i RIZE MEDA 


Royal Arsenals of Woolwich, Brest, 
hee2 a 1867 


and Toulon, &.,. &¢, 3 and have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of.these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 


p those of an ordinary character, some of 
VATENT PUNE aes having penalty reached the extra- 
ina f 96 lti ; 
| CRU CIBLE L? ordinary number o meltings 


They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable. 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
ò be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY; 
BATTERSEA WORKS, LONDON, S.W. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


PATTER SEA WO 
\ LONDON. 


(Geena OU) 


: SAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole 
right to Tmportand Sell his BAND SAW BLADES 
£ throughout the United Kingdom, beg to announce 
that they are now in a position to supply these Saws 
Hs from 1-16th ofan inch to 8 inches ın width, and up 
i; to 50 feet in length. 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
Ke evenness of temper, is now everywhere admitted, 


N; 8. W.and Co. keep a large stock of all sizes up to 
Bue Lin. wide. from which they can supply orders to any 
aN Dare of the kingdom, within twenty-four hours 
My notice, 


For Price Lists apply to 


| SAMUEL WORSSAM & C0. 


SAW MILL ENGINEERS, 
804, KINGS-ROAD, CHELSEA, 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers, Ironfounders, & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 
Apply for his Circular of upwards of Fifty Trades for 

i Disposal, 
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EUROPEAN ASSURANCE 
SOCIETY. 


T the Ordinary General Meeting or 


Shareholders, held at the Chief Offices of the 
Society, 316, Regent-street, London, on Friday, the Ist 
of June, 1866, Henry Wickham Wickham, Esq., M.P., in 
the Chair, it was announced that— 

The Premiums on the New Life and 
Guarantee Policies issued during the 


year amounted FO esessessesssrressereosseere £43,463 6 
In the Fire Department, the Premiums 

on New Business amounted to........... - £18,962 13 š 
Making the Total of Premiums on the 

New Business of the Year ......... esses £62,425 19 § 
The gross amount received in Premiums 

during the year WAS.......cccccssscseeseere £310,623 11 7 
The Life, Fire, and Guarantee Claims paid 


during the year amounted, including 

Bonus additions, FO ......sececcercessesserse £205,160 5 0 

It was stated that the progress of the Society’s 
Premium Revenue continued satisfactory, it having now 
reached the sum of £310,623, as against £169,658 in 1864, 
and £119,526 in 1860. 

The 31st of December last being the time appointed by 
the Deed of Settlement for an actuarial investigation of 
the affairs of the Society, the Directors have caused the 
necessary arrangements to be made for that purpose, 
and the result of such investigation will be communi- 
cated to the Shareholders as soon as it has been 
completed. 

In the interim the warrants for the payment of the 
usual Interest, due June the 30th, at the rate of Five per 
cent., will be issued, payable on and after the 23rd day 
of July next, 

James Furnell, John Hedgins, Thomas Carlyle 
Hayward, and Robert Norton, M.D., Esgrs., Directors, 
and F. W. Goddard, Esq., Auditor, were re-elected. 

HENRY LAKE, Manager. 


THE CANADA COMPANY 


INCORPORATED BY ACT OF PARLIAMENT AND 
ROYAL CHARTER, 1826. 


ABOUT FIVE HUNDRED THOUSAND ACRES OF LAND, 
IN CANADA WEST. ` 


TO TENANT FARMERS AND OTHERS, 
INTENDING TO EMIGRATE TO CANADA, 


The Canada Company offer their Lands in Lots con- 

taining from 100 to 200 acres each, situated in the older 

ale Townships in Canada West, upon the following 
erms :— l 

By way of Lease for Ten Years, with the right of Pur- 

chase ; or For Sale, Cash Down. 


The Rents upon Lots leased, payable 1st February 
each year, are calculated at the rate of Six per Cent. 
upon the Cash Price ofthe Land, Two or Three Years? 
Kent must be paid in advance, but these payments free 


the Settler from further Rents, until the Third or Fourth, 
Year of his term of Lease, 


The Tenant has secured to him the right of con- 
verting his Lease into a Freehold, at any Term of Ten 
a upon paying the Purchase money specified in the 
ease. Í 
The Lessee has thus guaranteed to him the entire benefit 
of his Improvements and increased value of the Land he 
occupies, should he wish to purchase. But he may, if 
he pleases, refuse to call for the Freehold; the option 
being completely with the Settler. 


The Lands of the Company are, generally speaking, 
surrounded by old settlements, and easily accessible to 
markets, The greater portion are wild lands, but the 
Company have a small number of partially cleared Lots 
for disposal, 

All applications for the lease or purchase of Land, must 
be made to the Company’s Commissioners, The Honour- 
able W. B, Robinson, and G. W, Allan, Frederick-street, 
Toronto, Canada West, of whom lists of Lots open for 
disposal, prices, &c., may be obtained, 


REMITTANCE OF MONEY. 


_ The Company receive Deposits of Money at their Office 
in London, for remittance to Canada, and for which they 
issue Letters of Credit upon their Commissioners in the 
Province, payable on demand, FREE OF EXPENSE, thus 
insuring the benefit of the Premium of Exchange to the 
Emigrant, and likewise saving him from the inconve- 
nience and too frequent loss arising from taking his Money 
with him in Coin, 
An illustrated Supplement to the “ Canada Farmer ” 
Newspaper, with Map and other information useful to an 
Intending Emigrant, may be obtained gratis upon 
application, by post or otherwise, at the Offices of the 
Canada Company, No. 1, Hast India Avenue, Leaden: 
hall Street, London, E.C. 

' GISBORNE MOLINEUX, 


Secretary, 
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LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 

Lathes Complete, £7 5s., £9, £11, £16 16s: 
Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FILES and rooxs of every description. 
AMERICAN TWIST DRILLS AND SELF-CENTRE- 

ING CHUCKS, for holding all-sized drills ; 
AMERICAN SCROLL CHUCKS OF ALL SIZES, 
JOSEPH BUCK, 

124, NEWGATE ay ae and 164, WATERLOO 


a 


LATHES. 
Rd. PEARCE, 
LATHE & TOOL MAKER 
and MACHINIST, . 


Jeil paces 77, GT. SUFFOLK- 


STREET, 
BOROUGH, S.E. 


Lathes ready for use 
fromł£3 10s. 


ELEREN. neni ia jit 


pnta 


LATHE WORKS. 


QAMUEL COHEN AND SON, 


ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5; Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses,—Screw-cutting, Turning, Boring, and 
Planing for the ‘frade.—Several second-hand planing and drilling 
u achines to be disposed of,— Illustrated Catalogue on application. 
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M ACHINE TOOLS, AS LATHES, 

Drilling, Slotting, Planing, Shaping, Screwing, Punching, 
and Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular 
Saw Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
Stock.—_EDWIN J, OXLEY, Engineers’ Tool Depot, 43, Port-street, 
Manchester. 


CT TTD 
M ATHEMATICAL INSTRUMENTS of 
; finest quality at moderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from 10s. 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


ATHEMATICAL DRAWING INSTRU- 
MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 


201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
ably low. Every article warranted. Second-hand Instruments of 
all kinds, b the best makers, always in stock. 


SUFFELL, MATHEMATICAL 


e INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her Majesty’s 
Government. The pocket sets of Instruments, from 16s. 
to 42s.; Telescopes, 5 miles range, from 63. 6d. ; 10 miles 
ditto, 83, 6d, and 10s, 6d. ; Boxwood scales, engine divided, 
2s. 6d. ; T squares, 1s. to 5s.; Measures and Rules of all 
nations, Post-office orders payable at Charing Cross 
branch. Lists of prices furwarded on application. 


ENRY EVANS, 1, Endell-street, 


Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton- 
covered Wire of high conducting power in any size or 
quantity, Battery Cells, Porous Pots, Binding Screws, 

C. 


OUNG’S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
' ease. Price 6d.and Is. per box. Observe the. trade mark, H. Y., 

without which none are genuine, May be had of most respectable 
chemists in town and country.—Wholesale manutactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C, London. 


NOTICE ! 


AMATEURS’ 


20,000 Spruce Deals 
Matched Lining 


E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 
1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 


FLOORING! 


LONDON. 


| DEALS! MAHOGANY! 
WHITE and YELLOW BATTENS, £8 per 120. 
100,000 Dry Prepared Flooring Boards, 
from 10s. 6d. per square, | 3 by 9 Yellow Deals .., san £15 per 120, 
£15 per 120. | 3 by 11 Yellow Planks < 
12s, per square, 


SAMUEL PUTHEY, 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


L. SUGDEN AND Co. 


SAW MILLS AND MANUFACTURING JOINERS, 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


WESTMORELAND WORKS, 


WALWORTH COMMON. 
PRICE LISTS ON APPLICATION 


MITES PATENT DOOR SPRING, 
PATENT WEATHER TIGHT FASTENING, 
AND 
WATER BAR FOR FRENCH CASEMENTS. 
69, PRINCES STREET, LEICESTER SQUARE, LONDON 


N.B. None guaranteed unless stamped with name and address. Established upwards of a century. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICK, 


CHANGE WHEELS FOR SCREW-OCUTTING LATHES. 


ROSCOE'S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French. Belgian, 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE. 


APPLY TO 


EDWIN H. NEWBY, 
WILLIAM STREET, CITY, 


LATE 
31, CHEAPSIDE, E.C. 


The above Lubricators grease every particle of steam previous to its passing through the valves into 
the cylinders. i 


3 by 9 Pine Deals  ... £18 per 120. 


‘ee 4d, per foot. 


J, T. & Ts OAKLEY’S DOUBLE PAEUMATIC GARDEN PUMPS. 


THE BEST AND CHEAPEST MADE.. 
TESTIMONIALS. 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS, Chief 
Prize Certificate awarded by the Jury of the Royal Horticultural 
Society, July 24, 1864. 


EXTRA PRIZE certificate awarded by the Floricultural Society 
Walthamstow, August 31, 1864, 


Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 


PATENT. 
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TUCK’ S 


PATENT PACKING FOR STEAM ENGINES, &e., 
ape EBER VALVES, &c. 


J. E. TUCK AND C0. 

beg to call attention to the annexed 
TRADE MARK,” which in futute 

will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SBEET INDIA-RUBBER, 


BUFFERS, 
Hose, TUemNG, BANDING, &c. 


J. H. TUCK AND CO. 116, 
CANNON STREET, E. c. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 
STEAM ENGINES, 
23 HORSE POWER, 


S) Horizontal, with Governors, 


Pumps, &e., 

a AE £15 15s, 
TRON CORN BINS o m 258. 
WHEELBARROWS gue wee 258, 
CHAFF CUTTERS se se ve 458, 


LAWN MOWERS eee sao ace eee 708. 
GARDEN ROLLERS |... eee e 85S. 
GARDEN SEATS 
HURDLES & WIRE NETTING. 
RAY, MEAD, AND CO. 


88, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Tron Works, Bethnal Green, N. E. 
Price Lists on application, 


WATER-POWER ENGINES! 
a a Compact and Economical 


Engines haye now been mostsuccessfully applied to work- 
ing Hoists and Cranesin Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
Gelay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T, M. PEARỌE, 21, Thornton-road, 
Bradford, Yorkshire, 


JAMES MUNRO 


(From Messrs. Holtzapffel nd Co.) 
ENGINEER and MACHINIST, 


Manfacturer of Lathes, Planing Machines for Amateurs and Manu- 
faoturers, All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, a Boring, turning, planing, screw and wheel 


cutting, oT Gia 
IBSON-STREET, WATERLOO-ROAD, S, 

Ww. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
CLARENCE STREET, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


Sy ST 


A. C FRASER, 

GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 
RIBBED CAST IRON RETORTS. 
MECHANIC'S EXCHANGE, 

201, UNION-STREET, BOROUGH, S.E. 

W. H. PRARCH, 

LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has oF 
removed to the above address. 


AMATEURS’ LATHES from 35s. 


JOSHPH STANLEY, 

(Late Foreman at David Hart’s,) 

ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged trom instruction according to 
requirement, 
Castings for Model Engines kept in stock. 


LEATHER DRIVING BANDS 
for Machinery (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &e. 

W. GOODWIN, AND CO., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 

Price List Free, 


NSTRUCTION IN CIVIL 


ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c. For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER at the Cape 
of Good Hope), 31, Duke-street, Westminster. 
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ENCOURAGE COUNTRY MANUFACTURE. 


ESTABLISHED 1795. 
MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTIONS. 


ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. 


MARCUS BOURNE 


LONDON AGENT. 
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IMMENSE SAVING OF 


TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &o., &c. 


BLAKE’S PATENT STONE 


TERRA- © 


NEWTON 


| DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 


m 


N, 


H. WATTS, . 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE | 


KITCHEN 


RANGES, 
ENGINEER, 


AND 
HOT-WATER BATH 
APPARATUS ERECTOR, 


1, Water-street, . 
NEW BRIDGE-STRUEET, 
BLACKFRIARS, E.C. 


Ceeemmasmenademrnmnenenad 


Estimates sent, post-free, on applica- 
tion. 


LABOUR. 


BREAKER; 


OR ORE CRUSHING MACHINE. 


Ai 


SE 


For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


Itis rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
aaa Oee Cuba, Chili, Brazil, and throughout the United States and England. Read extracts of 
estimonials :— 


H. R. Marsden, Esq. 


~ Sir,—We have used Blake’s Patent Stone Breaker, 


made by you, for the last twelve months, crushing 
emery, &c,, and it has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw about 201b. weight, chilled cast iron, 
broke off, and was crushed in pae T of the machine 
to the size fixed for crushing the 

THOMAS GOLDSWORTHY & SONS. 


“Alkali Works. near Wednesbury. 
I at first thought the outlay too much for so simple an 
article, but now think it money well eae 
WILLIAM HUNT. 


Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and quartz. WM. DANIEL. 


Our 15 by 7in. machine has broken 4 tons of hard 
winstone in 20 minutes, for fine road metal. free from 
dust. MESSRS. ORD & MADDISON, 

Stone and Lime Merchants, Darlington. 


Kirkless Hall, near Wigan, 
Bach of my machinės breaks from 100 to 120 tons of 
limestone or ore per day (10 hours), at-a saving of dd. 
per ton. JOHN LANCESTER, 
Avoca, Ireland. 
My crusher does its work most satisfactorily. Jt 
will break 10 tons of the hardest copper ore stone pe 
hour, WM. G. ROBERTS, 


General Fremont’s Mines, California. 
The 15 by 7in. machine effects a saving of the labour 
of about 30 men, or 75 dollars per day. The high esti- 
mation in which we hold your invention is shown by 
the fact that Mr. Park has just ordered a third machine 
for this estate. SILAS WILLIAM; 


For CIRCULARS AND TESTIMONIALS APPLY TO 


MEADOW LANE, 


H. R. MARSDEN, SOHO FOUNDRY, 
LEEDS. 


ONLY MAKER IN THE UNITED KINGDOM. 
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W BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 
MANUFACTURER OF 


PA EES MILLWRIGHTS, IRON SHIPBUILDERS, AND BOILERMAKERS TOOLS, 


EROM NEW AND IMPROVED PATTERNS. 


The Machines now on | Hand and for Sale consist of: Self-acting, Screw-cutting, and Turning Lathes, 6}, 7, 8, 10, 11, 14}, and 16in. centres, with 
beds: 6; 8; 10, 12,-13, 14, 16, 18, and 20ft. Jong. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in, stroke ; 
e-ended ditto, for 3 and lin, plate; Shaping’ Machine, 10in. stroke; ditto, with 


Punching and Shearing Machines for 4, $, 4, 3 2, 3, and lin, plate; doubl 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bending Rolls, 8ft. 6in. long; Planing 
Machine dft x 2ft. ditto, 24in. x 14in. ; Bolt-screwing. Machines, ‘Hydraulic Jacks, Screw J acks, and other tools. Apply as above. 
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Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material ne good workmanship. 
For price and further particulars apply as above. 
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BLAMPOIL’s ; SMOKE 


e result sought to be obtained by tbis in- 

vention of Mr. Blampoil, mechanical 
engineer, Paris, is the physical combination of the 
vertical and horizontal draughts, with the object 
of rendering the smoke incandescent with the 
flame. | 

In the illustrations Fig. 1 shows the application 
of the apparatus to a locomotive engine, and Fig. 
2 its application to a stationary engine. In Fig. 1 A 
indicates. an upper boiler tube which breaks the 
direct horizontal draught ; B a lower boiler tube 
serving to intercept and divert the vertical 
draught ; C? current of flame reserved to return 
to direct horizontal draught for the passage of the 
smoke to the upper part of the fre-place ; C, 
tubular passages, and current of flame; D, bottom 
vertical moveable grating, serving to increase the 
combustion as air hole, and for throwing off 
scoria ; E, fixed inclined grating serving to re- 
ceive the fuel—it is inclined at an angle of 35 
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deg. ; F, moveable door of fire-place ; X, supports 
of the grating or fire bars; M, movable damper 
to close the air inlet of the vertical grating ; L, 
ash-pit and fire-guard; K, boiler and steam 
reservoir; Y, upper part of furnace.  . 

The vertical draught in connection with the 
vertical grating, and the lower part of the inclined 
grating, by the current of flame C, which separates 
the boiler tubes B, A, draws the flame of the fuel 
which covers this space, and finds itself in com- 
bustion, and consequently purified ; so that when 
the smoke of the fuel covering the upper part of 
the grating is slanted, and attracted by the ver- 
tical draught to the current of flame ©, it is de- 
stroyed by the flame of the fuel which covers the 
lower part of the inclined grating, and of the 
vertical one. The direct horizontal draught being 
virtually suppressed by the tube A, the smoke 
which it draws through the space reserved at its 
upper part for the current of the smoke Ct, gives 


[PRICE TWOPENCE. 


CONSUMING APPARATUS. 


for result a continuous eddy in the upper part Y of 
the furnace, and again ‘‘comes to destruction ” in 
the flame of the vertical draught. The following 
advantages are claimed for the apparatus :— 

1. The manual labour of withdrawing the coal 
cinders is rendered very easy by the grating D, 
which is worked from the platform. 

2..Giving to the boiler, by the effect of the ver- 
tical draught, the generation of the production of the 
steam in the parts sensible to heat by means of 
direct flame at the tubing. 

3. Easy inspection of and stopping of tubes, and 
lowering of steam pipes avoided in the replacing of 
the tubing, as the space between the boiler tubes B, 
A, leaves room for the passage of a workman in 
placing the tubes. a pe 

4. Avoiding the obstruction of the four lower 
rows of tubes by cinders. i 

A, in Fig. 2 indicates the upper break or rever- 


berator intercepting the direct horizontal draught, 
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and serving for the return of the smoke. In a 
fire-place of thirty-nine inches it should have a 
‘breadth of twelve inches, and be setin the lateral 
sides of the fire-place. It is of cast iron, rather 
less than an inch thick, and is inclined at an angle 
of 50 deg.; it may have.a breadth of sixteen 
inches, with a thickness of eight inches, and its 
extremities will be let into the brickwork by the 
sides of the fire-place. Its elbow pipe is 6 inches 
in diameter, length at back 64 inches, forward 
4 inches, taken between the two bolted or riveted 
collars. C, current of fame; D, vertical grating 
= serving for an inlet, its extreme height is 97 
- inches, division between the bars under -inch ; 
E, grating inclined at an angle of 40 deg., space 
between bars under }-inch; F, door of fire 
place; J, space reserved for the return of the 
smoke, four inches from the side of the door of the 
upper partof the fire-place ; P, recess for supply- 
ing air ; X, supports of gratings; R, ash-pit; M, 
brickwork; L, flues and current of flame; H, 
boiler tnbe; I, boiler. The dimensions vary with 
size of fire-place, The boiler tube may be replaced 
by a brick reverberator ; but the inventor recom- 
mends the boiler tube, as economical, and for the 
generation of steam. M. Blampoil has made 
experiments with a boiler of 8-horse power, 
supplying an engine of six-horse power, and gives 
the following as the results obtained :— 

Without Apparatus.—Average expense for ten 


hours’ work, deduced from an experiment extend- 


ing over thirty days. af 
Coal, taken from different localities . 616 lbs. 
Coal cinders s oes sas és ei O55 
Slag or Scoria ... us is e ew 59 45 
Pressure, 4 atmospheres, varying about 3 an 
atmosphere.’ Fed constantly with condensed water. 
With Apparatus.—Average expense for ten 
hours’ work, experiment extending over ten days, 
Coal, from. different localities . 4555 lbs. 
Coal cinders «5 es ss None. 
Slag or scoria ... oy P ste e. 373 Ibs. 
Pressure very progressive. Set at workin the 
ordinary way. l 
Physical Summary.—The vertical draught in 
connection with tke grating D by the current of 
flame C, which separates the reverberators A, B, 
draws the flame from the fuel which covers the 
lower part of the grating E, which combustible 
being incandescent, the result is that when the 
smoke from the fresh fuel which covers the upper 
part of the grating E in the passage at C, is driven 
back by the effect of the air entering by the ver- 
tical grating D, which forces it to return to the 
upper part of the break A, it escapes by J, and 
comes back to be burnt at C—showing the almost 
entire use of the gases. The supply of super- 
heated air in the recess P, gives for result a com- 
bustion which reduces the coal to the state of 
coke from the quantity of oxygen employed, the 
aim of which is to raise the caloric to a very high 
temperature, a result rendered evident by the 
waste scoria, which is reduced toa state of crys- 
tallisation, These statements and summaries, we 
should here notice, are those of M. Blampoil, and 
we arenot aware that they have yet been acted 
on this side of La Manche. 


Ohe Guglish Blechaniy, 
MIRROR OF SCIENCE AND ART. 


ee 


THE WORKING MAN AND THE WATER 
SUPPLY. 

TE are now publishing a paper on ‘ Pure 
W Water,” by Mr. E. Lankester, extracted 
from a contemporary, which contains much ‘‘ infor- 
mation for the million,” especially valuable just 
now, whea great complaints are being made 
through the public press that our hospitals for 
fever patients are not what they ought to be as to 
accommodation and extent. How much water is a 
necessity of life, and therefore a preventive of di- 
sease, is beginning to be better understood now-a- 
days, and few know what a filthy supply of water in 
the metropolis is better than that section ofits inhabi- 


tants who have come up from some of our provincial 
towns, where attention has been paid to this great 
Sanitary agent. Mens sana in corpore sano, is a 
maxim which cannot be too widely known, for a 
healthy mind never is the occupant of an unhealthy 
body, and much of the intellectual ‘‘ twist,” or as 
a sailor would term it “kink,” in the body corpo- 
rate, may with facility be traced tothe lack of the 
great purifying agent, water. In this country few 
great cities or towns are worse supplied with water 
than is the greatest of them all, and this nearly 
every householder and working man in London is 
verfectly well aware of. We have a double house 
in our mind’s eye, in which there reside nine 
families, and where there are two shops—one a 
low-class butcher’s—to which there is but one cis- 
tern, whose contents are under thirty gallons, and 
which from its defective condition is full seldom 
oftener than once a week. True, there is an 
underground cistern, which is in the cellar where 
the butcher (!) keeps his bones and vile scrapings ; 
that cistern has not been cleansed for thirty years ! 
and yet six families draw their water supply from 
it, and the pump by which the water is drawn to 
the first floor is fastened up to the side of the only 
water-closet on the premises! Our readers will not 
be surprised to hear that typhus held a levee there. 
This is but one instance out of many with which 
we are cognizant. Our readers are perfectly well 
acquainted with the vile system of water-butts, and 
many of them doubtless will own to the fact that 
they are often indebted for breakfast water to a 
‘< surreptitious” kettleful drawn from somebody 
else’s butt “‘unbeknown,” And yet this is Lon- 
don, the boast of the empire, where typhus fever is 
claiming his victims in the month of January ! 
This filthy water accommodation is sufficient to 
poison the best water supply in the world, which 
London has not by any means got. And this leads 
us to observe thatit is high time attention were 
paid to the fact that our water supply is growing 
less, whilst the population is growing larger. The 
main drainage, and other works, have dried up 
many wells, and so disturbed the water-bearing 
strata as to have very much interfered with those 
which continue to yield a supply. The natural 
drainage falling into the Thames is also growing 
smaller ; and if sewage should be utilised by being 
spread over the uplands, and lands which drain 
into the sources whence we draw our water in bulk, 
why then the sooner we think of going farther a- 
field for the sparkling fluid, the better for all ab- 
stainers from ardent liquors. 

Many schemes have been propounded of late 
years, some to assist our eight water companies, 
others to abolish them—buy them up, and absorb 
their plant (and that we are about to notice is of 
this last class) ; but whilst there has been a great 
deal of talking, Glasgow has gone right away to 
Loch Katrine, and now drinks and washes itself 
in the purest water in the world—clear as crystal, 
soft as Love’s whisper ! 

The Glasgow man, Mr. Bateman, having been‘ 
successful in the north, thinks he can be so in the 
south—and there isno doubt of it. To the monied 
and ‘‘pocketically ” interested world, he has ex- 
plained how he desires to supply London present 
and future with clear wholesome water—this in a 
private pamphlet “On the supply of water to 
London from the sources of the river Severn,” but 
the pamphlet has percolated through the limits of 
exclusiveness, and is now finding its level through- 
out the press. The pamphlet is cleverly written, 
and the elaborate account of the scheme is cleverly 
laid down. The present water supply of London 
is one hundred millions of gallons per day—twenty 
years hence the quantity will have to be doubled, 
and that of an economic nature—soft if at all 
possible--so as to keep down the soap and soda 
item in family bills. In Glasgow it is estimated 
that the softness of Loch Katrine water is saving 
its inhabitants at the rate of £36,000 a year upon 
a population of 400,000—this not including the 
saving in the various establishments where water 
is used in the operations. Taking his departure 
from this point Mr. Bateman is of opinion that by 
substituting water of one degree of hardness for 
that at present in use—which averages from twelve 


to sixteen degrees of hardness—the saving to Lon- | October. 


don could not be less than nearly half a million 
sterling per annum! Mr. Bateman being of opinion, 
with others, that the supplies of large towns ought 
to be sought for in those mountain districts where 
the largest amount of rain falls, where there is 
little or no population, where manured lands 
scarcely exist, and where copious springs are con- 
stantly supplying the purest and softest waters, he 
casts about for a spot whence 200,000,000 gallons 
of water could be drawn daily, and which should 
be at such an elevation that the metropolitan 
district would be supplied by gravitation, without 
pumping ; and away he goes boldly to the districts 
in the vicinity of Cader Idris and Plinlimmon in 
North Wales—the upper basin of the tributaries of 
the Severn ; there he finds an average rainfall of 
70 in., and an available product of 45 in. From 
the district in question Mr. Bateman proposes to 
conduct the water to near Marten Mere, to the 
north-east of the town of Montgomery. ‘An aque~ 
duct would then cross the Severn close to Bridg~ 
north—on by Stourbridge, Bromsgrove, Henley- 
in-Arden, Warwick, Buckingham, Aylesbury, 
Berkhamstead, Watford, to the highlands near 
Stanmore, where service reservoirs on an immense 
scale would be constructed, 250 feet above Trinity 
high-water mark. The aqueduct from Montgomery 
to the reservoirs would be 152 miles, and could 
convey 220,000,000 gallons daily. There‘are, it is 
stated, no engineering difficulties, and no reservoir 
embankment will be over 80 feet in height. The 
cost would be eight and a half millions sterling. 
The cost to London would be £71,000 per million 
for the first instalment of 120,000,000, and 
£49,200 when the full quantity was laid on. To 
buy up the present water companies would cost 
£427,512 per annum, but a very great deal of this 
would be saved in disposing of all the existing 
pumping and other establishments, and in the 
concentration of management, 

The scheme is a grand one, and we need hardly 
say recommends itself to the attention of all think- 
ing menamongst us. So long as we have the poor 
with us, we may expect to have fevers bred in our 
midst; how much the ravages of this fell enemy 
might be lessened by an abundant supply of whole~ 
some soft water, need not here be enlarged upon. 
It is high time the matter received the consideration 
ig deserves—which it will ere long demand, 
if we would not have it made a police offence to 
wash down our shop-fronts with clean water, as has 
been the case lately in the provinces. We recom- 
mend Mr. Bateman to persevere with his scheme, 
to knock perseveringly at the door of the board- 
room at Whitehall, anddown in the City at 
Guildhall. It would be a grand thing for a 
department of the Board of Works to take in hand 
and carry through, as they will one day have to 
look after our street paving ; and when the grand 
scheme—if found practicable and profitable—is 
completed, we will do more than give Mr, Bateman 
a statue up at Islington. 
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BRITISH GOLD. 
By Ropsrr Hoyt, F.R.S.” 


Such is a rapid outline of the history of the 
search for gold in the British Isles, and judging 
from the recorded results—these it must be admit- 
ted are few—it is not very encouraging. In nearly 
every case the ordinary process of washing has been 
alone adopted. It is true some mining works 
were unsuccessiully carried out in Wicklow, 
with the hope of discovering the quartz lodes, from 
which the gold was derived which had been found 
in the rivers. We have now to examine, with 
some degree of care, the progress of quartz mining 
which has been carried forward for some years near 
Dolgelly, in Merionethshire. 

In 1843 Mr. Arthur Dean discovered some rich 
gold ores at the Cwmheisian mines, not far from 
Dolgelly. This gentleman’s further researches are 
said ‘to have proved that a complete system of 
auriferous veins exist throughout the whole of the 
Snowdonian or lower Silurian formations of North 
Wales.” Mr. Dean describes this most interesting 
district as consisting of an immense number of 


* Extracted from the Quarterly Journal of Science for 
Churchill and Sons, 


alternate parallel beds of igneous and sedimentary 
rocks, traversed by mineral veins and trap dykes. 
A valuable paper on this subject will be found in 
the ‘Transactions of the Geological Society 
of London,” to which we must acknowledge 
our debt for much of the geological information 
contained in this article. The geological relations, 
according to this excelient authority, are as 
follows :—On the north and west of the lower 
part of the river Mawddach lie the lower part of 
the Lingula flags and the Cambrian rocks. The 
latter consist of the coarse, thick-bedded greenish 
grey grits of Barmouth and Harlech. Their upper 
boundary is marked by asinuous line, which strikes 
in a north-easterly direction from Barmouth to 
Rhaiadr-Mawddach, and from thence trends 
northerly a little east of Transfynyd to the turn- 
pike road, about a mile south of Festiniog. The 
line then strikes S.W. to Morfa Harlech on the 
coast of Cardigan Bay. These grits are overlaid 
by that part of the lower Silurian rocks, known as 
the Lingula flags, which here consist mostly of blue 
slatey beds, generally more or less arenaceous, and 
partly interstratified with courses of sandstone. A 
well-marked portion of the series, composed of 
rusty ferruginous slate, occupies part of the cliffs 
of Moel Cynwch, that overhang Dol-fawr on the 
Mawddach. Both Cambrian and Silurian rocks 
have been penetrated by numerous greenstone 
dykes, some of which are magnetic. The following 
exact description of the metalliferous district is 
preserved in Professor Ramsay’s own words :— 

“Several lodes occur in this country in the 
neighbourhood of Dol-y-frwynog and Cwmheisian. 
The gold at Cwmheisian was discovered in 1843 
by Mr. Arthur Dean, who, in a paper published 
in the ‘ Report of the British Association for 1844,’ 
also stated, ‘that a complete system of auriferous 
veins exists throughout the whole of the Snow- 
donian or lower Silurian formations of North 
Wales. Recent events would seem, in a slight 
degree, to verify this bold assertion ; but from 
that date to this time no one has heretofore 
attempted to work any mines in North Wales 
for gold, except that at Cwmbheisian ; nor have I 
ever met with any miner who has seen any gold 
of the alleged auriferous veins, with many of which 
I am also well acquainted. Cwmbheisian has been 
worked several times, but, I believe, never with a 
steady profit. The gold is found in a branching 
lode, containing quartz with some iron pyrites. 
Its principal branch runs north-easterly, and is 
mostly composed of exceedingly bard quartz, which 
crosses the river about half-a-mile above Rhaiadr 
Mawddach. Another quartz lode, bearing lead, 
occurs à little above the waterfall. A north-west 
lead lode lies a little west of Moel-Hafod-Owen ; 
and two others (one of them bearing silver) cross 
the river in the same direction, about half-a-mile 
below the fall, They pass through arenaceous 
slates and greenstone. Two north and south 
copper lodes cross the little valley that lies between 
Moel-Hafod-Owen and the hills beyond Dol-y- 
frwynog. Two others occur on the steep slopes 
that overhang Afonwen on the west, about half-a- 
mile south of Dol-y-frwynog. These four are in 
the talcose rocks above described. Several large 
quartz lodes traverse this country on Moel- Hafod- 
Owen. They are in the ordinary Lingula flags. 
The largest is on the east flank of the hill The 
rocks are there much disturbed and altered, and 
numerous little bosses of greenstone are abundant 
among its beds. 

“ When I inspected the geology of this country 
in the spring of 1853, the most remarkable and 
promising lode was the new gold lode of Dol-y- 
frwynog. The lode runs W.N.W. and E.S.E. in 
the low ground south of Moel-Hafod-Owen on 
- the east watershed. It is principally composed of 
a white saccharoid quartz, irregularly traversed 
by numerous small loose joints. Chlorite, de- 
composing talcose matter, and pink carbonate of 
lime, are intermingled with it. In parts the quartz 
assumes a semi-granulated aspect, profusely inter- 
mingled with soft usctuous decomposing talc. It 
is largely charged with iron pyrites, As a rule, 
the substance of the lode is easily shivered into 
fragments, a great advantage both in the original 
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It was first opened in search of copper, and a shaft 


was sunk to a depth of about twenty fathoms. 
During the process, however, it soon proved to 
On examining a 
heap of quartz which lay at the mouth of the shaft, 
and turning over a few pieces, I readily saw, with 
the naked eye, gold in small flakes and grains, 
irregularly disseminated through the quartz. Ina 
more select heap of quartz, on all the pieces it was 
distinctly visible to the unassisted eye; and one 
mass in particular, heavier than a strong man 
could lift, was literally spangled all across its 
surfaces with rich glittering gold. Gold has also 
been detected by Mr. Byers in the matrix of the 
copper-bearing lodes about a mile further south, 
and in the west of Dol-y-frwynog lode, by the spot 
marked ‘ Turf Copper Mine’ on the map of the 
Geological Survey. All these occur in the same 
talcose rock. | 

€ On the banks of the Afon-wen, about a mile 
above the bridge, are some ruins of buildings, and 
below them, close to the river, the remains of 
charcoal ashes and bits of bones, mostly covered 
with herbage. This place has a very singular, and 
in conjunction with its late discoveries, a very 
significant name, which has maintained from time 
immemorial, expressive of gold having been melted 
or worked there. 

“This name, ‘ Merddyn Coch’r awr,’ signifies 
‘the ruins of red gold.’ The tradition is, that the 
Romans formerly worked gold there. It may be 
well to observe, to those unacquainted with 
Welsh names, that no ancient place has a name 
but whatis characteristic of its locality, or of some 
event that has taken place on or near the spot.” 

Mr, Arthur Dean was evidently the first person 
who called attention to the system of quartz lodes 
more or less auriferous, which have rendered this 
district remarkable. It is said, however, that a 
little gold was detected in one of the copper ore 
lodes in the year 1836. Of late Mr. Dean has 
been appointed engineer to the Vigra and Clogua 
mines, and this position has enabled him to study 
with much care the peculiar conditions under which 
the gold occurs in these quartz veins. These are 
especially deserving of the closest study—they are 
the only gold-bearing rocks of this country—and 
the workings which are now in progress present 
opportunities which should not be neglected. 
Within an ellipse about fifteen miles long by twelve 
miles wide, are enclosed all the mines opened in 
the Dolgelly district. Outside this, other fields 
are found, the most promising being the Bala 
district, in which is situated the Castele Carn 
Dochan gold mine, which is now yielding, monthly, 
small quantities of gold. Nearly all the gold 
mines are opened ia the lower Silurian beds, but in 
the Cambrian sandstones some of the quartz veins 
produce gold. 

(To be Continued.) 


THE LONDON ASSOCIATION OF 
FOREMEN ENGINEERS. 


HE following is the substance of the Annual 
Address of Mr, Joseph Newton, President of 
the above Society, at a meeting held on the 6th 
inst,, at its Rooms in Doctors’ Commons, City of 
London :— ATEN 
Gentlemen, —It was my intention to have offered 
Some comments upon the position of our constitution 
during the past year, and to have spoken of its pro- 
gress and its difficulties. On the eve, however, of 
the anniversary festival, when our excellent Secre- 
tary will deliver his usual elaborate and comprehen- 
sive budget of information, charged with statistics 
and replete with details, I think 1 may spare myself 
the trouble. I shall content myself on this point by 
saying that the society, I believe, has made consider- 
able headway, in spite of some adverse tides and 
contrary winds, and that it is now sailing on over 
a smooth sea, and with favourable gales, towards the 
harbour of permanent prosperity. J believe that we 
do not stand worse in the estimation of the general 
body of engineering employers than we did twelve 
months ago, and am sure that, among our own class, 
the association is esteemed more than it ever was 
before. It only remains for members generally to 
interest themselves more than they have hitherto 
done in the progress of the society, and it must take 


working of the lode and in subsequent operations. | a yet higher and yet more firm stand among the 
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scientific and benevolent institutions of the country. 
We must have more paper reading and more discus- 
sions, more energy and less apathy, and then success 
is sure to follow. ‘‘So mote it be,” as the Masons 
says. In the course ef conversations which have 
taken place in our committee rooms at intervals, and 
in which conversations it has been my privilege to 
share, it has been suggested that it would be a 
graceful and proper tribute to the memory of deceased 
members if, at the close of each year, sketches, 
however brief and imperfect they may be, would be 
given of their lives and characters. Unfortunately, it 
is impossible to stay the hand of death ; but it is 
scarcely a fitting thing that it should fall upon any of 
our fellow members—those who have attended our 
meetings, shared in our deliberations, and partaken 
of our cares and anxieties, our joys and sorrows— 
without some note or, at least, the ‘‘ passing tribute 
ofasigh.” During the year which has just closed, 
three ordinary members of this institution have gone 
to their rest, Mr. Halley, Mr. Hill, and Mr. Stanley. 
Of the first-named gentleman it has not been possible 
to gain many particulars, although some attempts 
have been made to obtain them. He was known 
amongst us as an unobtrusive and intelligent man, 
pursuing the even tenor of his way, inoffensively and 
honourably. For many years he was in the employ- 
ment of the Imperial Gas Company, and I have it 
írom his chief there, himself a man who has risen 
from the bench and vice to the office and the pen— 
Mr. David Methven, that our departed friend had 
many excellent qualities, and a fair share of practi- 
cal skill. He was esteemed by his employers, and 
lamented by those who served under him. We also 
place a cypress wreath of regret on his grave. Of 
Mr. Hill, whose untimely death we all so much de- 
plore, a greater amount of information has been 
obtained. Mr. Hill was born in Bristol, in 1823, 
and passed the last twenty years of his life in 
London. For two years he was in the service of 
the Messrs. Rennie; and one year~he passed at 
Messrs. Burton’s, in Holland-street, Blackfriars ; 
another year was spent at Messrs. Pontifex’s. With 
Messrs. Shean and Sons Mr. Hill was engaged for 
two years. At the Atlas Company’s works he served 
as manager for five years. At Messrs. M‘Glashan’s 
he acted as foreman for the space of five years. With. 
Messrs. Mereweather and Sons Mr. Hill passed the 
last two years of his very active life, and by all those 
gentlemen he was deservedly respected. The 


‘melancholy circumstances attending the death of our 


poor friend are fresh in the recollection of all, and 
need not be recapitulated. Itis gratifying to know 
that, thanks to the energetic and judicious exertions 
of My. Usher, Mr. Walker, and other members of . 
this institution, and the generosity of those to whom 
an appeal has been made, some assistance has been 
rendered to Mrs. Hill and her young and numerous 
family. Would that those whom Providence has 
blessed with abundance would yet further spare of 
it for solace of the widow and the fatherless. Mr. 
Hill was an active member of the Managing Com- 
mittee of this association up to the hour of his death, 
and always advanced his opinions on matters of 
business with clearness, modesty, and conscientious- 
ness, The society has reason to regret his demise on 
this account, as well as for Mr. Hill’s personal attri- 
butes, which were homely, genial, and kind. 
Requiescat in pace. John Stanley was born at 
Sandon, a village near Buntingfield, Hertfordshire, 
on the 28th of September, 1804. His father held 
some copyhold lands which had descended from 
Sir Thomas Stanley, of Cumberlow Hall, in the 
neighbourhood. Sir Thomas was a knight and a 
philosopher of some repute in the time of Charles 
II. He wrote a work entitled the ‘‘ Lives of the 
Twelve Philosophers,” and was the father of the 
poet Thomas Stanley. The patrimony, after many 
divisions and subdivisions, which fell to the lot of 
the father of our late respected member, was very 
minute, and in order to support his family he tilled 
with his own hands his own lands. These circum- 
stances, so straitened and so limited, left but little 
margin for educational purposes, and the eldest son, 
John, the subject of this sketch, was under the 
necessity of leaving school at nine years of age, and 
making himself generally useful in the fields, or 
tending the small flock for which his father enjoyed 
“common right.” This latter occupation, if so it 
might be called, gave young Stanley facilities for 
developing mechanical and other ideas which had 
already taken possession of his mind. He was at 
this time fond of making models in wood, and among 
other works he constructed one of a neighbouring 
sheep farm. This was effected with great accuracy, 
considering his limited resources, and it excited con- 
siderable sensation among the neighbours who saw 
it, they declaring that our friend ought to be sent to 
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Lunnen to be a mechanic. London, however, at 
this time was out of the question; there were no 
parliamentary trains, and no friends to receive 
young Stanley if he came to town. His father gave 
him some tools and all his time to himself, and he 
made a lathe, a four-wheel chaise, a light cart, 
&e., &. In his fifteenth year John Stanley was 
apprenticed to Mr. Colson, a carpenter, near London. 
Mr. Colson’s sympathies lay more near to the public 
house than his own workshop, and his apprentice 
might have found himself in awkward plight had he 
not had seme resources of his own to fly back upon. 
He studied Nicholson’s work on Carpentry, &e.; and 
made himself acquainted with that author's remark- 
able lines for hand-rail work and curved construc- 
tions, which are exhaustive, and cannot be super- 
seded. Stanley profited so much by the instructions 
of Nicholson and his own perseverance that at the age 
of twenty he became acknowledgedly a most effi- 
cient spiral hand-rail man. This kind of occupation 
he followed for about two years, and for which he re- 
ceived very high wages. We find him next commenc- 
ing business as a builder on his own account, and 
henceforth and for many years his life was a struggle. 
He waged the unequal contest of talent versus capital, 
and he was too honest to avail himself of deception 
of any kind. Less scrupulous men—and there are 
such tradesmen at present—did not hesitate to take 
advantage of his truthfulness. Stanley obtained a 
large business, but the profits arising from it were by 
no means proportionate. At thirty-two he married, 
and in this situation the same remark may be applied 
—he was soon surrounded by a family, but the means 
of supporting them were not so palpable. Stanley 
turned his attention to other subjects—thus he be- 
came, besides being a good carpenter, joiner, and 
cabinet maker, a smitb, plumber, zinc worker, mill- 
wright, engineer, &c., &c. Now he had, literally, 
too many irons in the fire; in trying to accomplish 
too much he failed almost in every undertaking. 
His customers deserted him, and a loss of £100 by the 
failure of a firm for whom he had been erecting a 
sugar refinery, completed his ruin. Stanley was far 
too conscientious aman to allow others to suffer from 
his misfortunes, and instead of passing through the 
Bankruptcy Court, he asked for time, worked hard, 

denied bimself comforts,—at last paid all his: credi- 
tors to the full. In 1845, Mr. James tock out a 
patent for weighing machines. Stanley constructed 
models for him with great success, avd hecceforth 
became exclusively a machinist. Atout the year 
1866 our deceased friend patented some improve- 
ments In weigbing mach‘nery; one of these being 
to surround all the fulcrums by oil in cups. This, 
with other improvement:, made Stanley’s balances 
so perfect, that when loaded with a ton weight one 
ounce would tura them freely. The Excise depart- 
ment has adopted the Stanley balance. Other 
patents and many schemes owe their existence to 
our lamented brother member; and for the ten years 
immediately preceding his death Mr. Stanley was 
manager to Mr. David Hart, of Whitechapel-road, 
who has himself spoken to the writer in the highest 
terms of his late servant. As tothe moral character 
of Mr. Stanley, it may be said thatit was exemplary. 
he workpeople of Messrs, Hart’s shewed their 
esteem by presenting Mr. Stanley, about twelve 
months before his death with a massive silver ink- 
stand. He expired somewhat suddenly on the 3:d 
of August, 1865, aud was buried at Highgate Ceme- 
tery some days after, in the presence of 400 friends 
and acquaintances. A widow, four sous, and three 
daughters lament his loss. These latter are fortu- 
nately all in a position which does not require the 
active benevolence so essential in respect to the 
family before mentioned. I now come toa point or 
two, gentlemen, which is more personal to myself, 
and I ask your indulgence for a few minutes more. 
The period arrived when, according to the rules of 
our ascociation, those officers who have performed duty 
during the past year, retire from their posts, I am 
anxious before leaving this chair, and giving place 
to my successor, to address to you a few parting 
remarks ; and in order the better to convey to you 
my exact sentiments, I have committed them to 
paper. Those remarks shall be brief, and I trust 
you will bear with me while I read them. It was 
in February, of the year 1859, when my fellow 
members first did me the honour of appointing me 
chairman of this society. From that moment to 
this, with a slight intermission (the result of my own 
act) I have continued to hold that position, and I 
may say have honestly endeavoured to perform the 
duties pertaining to it. Ithas been my good fortune 
to witness during that period a material increase in 
the numbers of associated foremen, and of their 
friends, to have had the zealous co-operation and 
active assistance of many of them, and,'as I believe, 
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the goodwill of all has bsen generously awarded me 
on almost all occasions. For these advantages I 
beg now most cordially to thank you; and at the 
same time I desire to say that my own support, such 
as it may be, shall be given to my successor, be he 
whom he may, in upholding the interests of this in- 
stitution, It is impossible for me to retire without 
further observing that. I think the time has really 
coms when a change should be made, at least in 
regard to the holder of ihe principal office, and I 
beg of you to permit me, without any hesitation ou 
your parts, to retire into the ranks from which your 
suffrazes raised me. I have served my apprentice- 
ship in the old fashioned style, for seven years, and 
am legitimately old and naturally ‘‘ out of my time.” 
I pray you therefore to give upto me my indentures, 
the conditions of which are accomplished, and, not 
wishing to leave my old employers altogether, allow 
me to serve them in a more humble capacity. It 
has appeared to me always that the proper course 
for the society was to elect a new chairman every 
year, and I have invariably invited such a mode of 
procedure, and left the way open for its accomplish- 
ment. It has been said repeatedly that a precedent 
existed for my constant re-election in the fact that 
our ever to be lamented friend Mr. Sheaves 
occupied the same office for a number of years. 
There is no real parallel in the case, however, for to 
Mr. Sheaves belonged the honour of couceiving it, 
of assisting at its birth, and tending with zealous 
care the infant association during its early and help- 
less childhood. Mr. Sheaves was, in short, one of 
the parents of this society, and the society would 
have been guilty of a breach of one of the commaud- 
ments had it not kept him at its head so long as that 
gentleman did not object to remain there. 

I can claim no such relationship, and compara- 
tively with some members I would mention I am 
but ‘‘ the stranger within your gates.” In the list 
which occurs on one of the first page: of the copies 
of our rules and laws, I observe the letter “ F.” 
attached to several of the names, and a reference 
below interprets its meaning. F. implies that the 
owner of the name to which it is sppended is a 
founder of the Loudon Association of Foremen 
Engineers. It has often appeared to me that from 
one of that small band of pioneers should your chair- 
man be annually selected—so long asan “F” re- 
mained, who had not held the cffice. Thus would 
honour bə done mutually, and thus would a stain be 
removed from the annals of the society—the stain I 
mean of filial ingratitude. 

You will pardon my offering this suggestion, but 
the idea has often burdened my mind, and I feel 
happy in being relieved of its weight. There is no 
reason why my obstructi ve coach should longer stop 
the way, especially since the road is cleared, and I 
myself am anxious to ‘‘ move on.” Such a change 
as I propose would be attended with many beneficial 
consequences, Young and aspiring members would 
see that the heights of presidential office were not 
inaccessible, and they would have a motive for 
working with redoubled vigour in behalf of the 
society, for the purpose of obtaining the suffrages of 
their fellows, and arriving at the honourable post. 
Others would imitate their laudable exertions, and 
recruits would come in with a hope of some day ob- 
taining promotion. Thus the arrangement would 
act and re-act, and the greater prosperity and mora 
extended usefulness of the institution must be the 
certain result. 

Enough has however been said on these points, 
and perhaps too much. They are urged, neverthe- 
less, with but one motive, and that the future wel- 
fare of the society, and you will accept the assurance 
that no other could have induced mato press them 
on your notice. 

I have forborne to touch upon the question of 
the Superannuation Fund, the solution of which 
cost many of us no small share of trouble, and no ia- 
considerable amount of time and anxiety during 
the past year. I mention it now only for the sake 
of advising that no acrimonious discussions should ba 
allowed to crop up in regard to it on any future oc- 
casion. For myself, I have to say, that all symp- 
toms of ill-feeling towards any one who took part— 
either within these walls or without them—in the 
consideration of the Fund arrangements, have dis- 
appeared from my mind, and as the year 1865 has 
passed away into the illimitable and irrecoverable 
past, so have they gone away from me for ever. If 
at any time I may have been betrayed into the use of 
words which the circumstances of the case did not 
warrant, or into the commission of an act that was 
offensive, I apologise for having been weak enough 
to yield to the unhappy impulse. It is my desire 
when I leave this chair to be at peace with all my 
brother m/mbers, honorary and ordinary, and all I 
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ask them to grant me is a certificate to tho effect 
that if I have committed any errors during my long 
term of official life, they were errors of the mind and 
not of the heart, errors committed not willingly, but 
unwittingly, and without improper motive. I shall 
not deta n you longer, gentlemen, with matters so 
-ntirely personal to myself, but expressing my 
warmest thanks to such members ag have personally 
aided me in seasons of difficulty, and to the remainder 
for the generosity and the forbearance I have almost 
invariably experienced at their hands, I say, so far 
as my occupation of this chair is concerned, farewell, 
and may you and your families enjoy a happy New 
Year. Mr. Newtoa then retired from the meeting, 
but his absence was of short duraiion, for he was 
unanimously re-elected, and on agaia resuming: his 
old post, was loudly applauded by the very large 
assemblaze present. 

It was announced that the Anniversary Finner of 
the Association would take place at the Freemason’s 
Tavern, on the 17th of February next, and that 
John R. Ravenhill, Esq., C.E., would preside on 
the occasion. 


ELECTRO-METALLURGY. 


CHAPTER II. 

No doubt those who have performed the ex- 
periment proposed in our last found it very 
awkward to keep the plates apart. We gave no in- 
structions on the matter, that the student might 
devise his own plan, by way of exercising bis in- 
genuity and patience, for those who do not possess 
these qualities will not make good platers, 
We chose to recommend the experiment in the 
manner we did that it might be tried at little 
expense ; then if the operator likes the amusement 
and will follow our instructions, better working 
appiratus will be pointed out. 

In our last we said, ‘f On removing the ‘elec- 
trodes, you will fiad one black, the other covered 
with a bright deposit of copper. Examine the 
bright one, bend the plate and mark if the deposit 
chips off in several pieces, or if it adheres so firm 
that a knife will not force it apart. If it chips, 
note that the impression upon its under side is an 
exact counterpart of the original plate, to the most 
minute scratch. From this learn that, had the 
plate been engraved, you would have had a copy 
of it in relief, but, owing to some parts adhering, 
it would be broken and spoiled.” 

Fit up the battery and precipitating trough as 
before, but polish the negative electrode (that 
joined to the zinc, or positive plate) on one side 
with black lead, and the other with wax; this 
time make the solution stronger, say 80z. of the 
sulphate of copper in the battery and trough. 
Allow this to stand about twelve hours, or forty- 
eight would be better, as the deposit would be 
thicker. 

Remove the plate and insert a penknife between 
the plate and the deposit, and it will part 
readily. The deposit will be on the side of the 
black lead only, none on the wax, and it will be 
an exact counterpart of the original. A similar 
experiment may be performed by substituting a 
sheet of gutta-percha treated with black lead for 
the negative electrode ; allow it to remain about 
the same time in action. The wire in this case 
may be warmed and forced through a corner or at 
the side of the sheet before applying the black lead. 
Poth these experiments should be performed 
repeatedly, for it is not so easy to get an even 
deposit as it would appear, nor can you readily 
insert or attach the wire without damaging the 
surface. 

I know beginners are very anxious to copy 
something elaborate—large medallions, flowers, 
fruits, fish, &c., &c. Instructions for this will be 
given in due course; petter proceed steadily, 
small things first. 

I do not recommend more than the above 
experiments with the apparatus mentioned at 
present; if the student feels an interest in the 
art he had better provide the most suitable 
apparatus. In principle they are precisely the 
same as mentioned, but modified in form for ease 
in working. 

A very suitable battery trough may be con- 
structed thus, a wooden box, 8in.-deep, 10in. 
long, 44in. wide, internal measurement lin, thick, 
divided inte two compartments by a partition lig. 
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to make two cells, each 8in. by 4din. by 41in., set 
on a base 1din. wider and longer than the box to 
prevent it falling over. At the ends and on the 
centre partition fix terminals or binding screws. 
(A. very suitable description can be obtained for 4s. 
per dozen.) Next line the box with pitch, into 
which a little tallow has been mixed.—This is 
best accomplished by melting the pitch and tallow 
in an iron ladle, and pouring it into one cell 
while hot ; then slanting the box in such positions 
that all parts may be covered, before it is too 
cold ; pour back into the ladle any surplus, and 
re-melt for the other cell, A little tallow only is 
required, its use is to prevent the pitch from 
cracking ; if too much be used it will not set 
hard enough. ) 


CHAPTER III. 

Thus far I have intended these chapters for the 
young student in art, and it would be inconsistent 
if I did not remember that at this season of the 
year the young are prone to make merry—yes, and 
the aged too. I hope all interested in tbis 
miscellany will spend not only a merry but a happy 
Christmas and New Year. To all interested in 
scientific pursuits I wish the same. In honour to 
-the season I shall digress from the last chapter, 
and leave it in abeyance until, the holiday over, 
we can renew our studies with refreshed mind. 
Something to read but not to study will be my 
subject this time. 

Who discovered electrotyping? Well, up to 
the past week I thought I could have answered 
Spencer, but within the week a Mr. Wright 
claims it for his brother, Mr. John Wright,- sur- 
geon, of Birmingham, as the correspondence may 
be found in the Times. I will quote the last letter 
only, as a clue to the others, and proceed with the 
history of the invention as generally admitted up 
to now :— 

“Tuu Invention or Exectro PLATING, 
“ To the &ditor of the Times. 

“í SIR, —Seeing in your paper of Saturday last 
a letter from a Mr. Spencer claiming to be the 
inventor of electro-plating, I shall feel obliged if 
you will favour me with space to inform him and 
the public that I claim for my brother, the late 
Mr. John Wright, surgeon, of Birmingham, the 
honour of being the inventor of that process. 

“Mr. Wright made an arrangement with the 
Messrs. Elkington for the patent to be taken out 
by Mr. Henry Elkington, which he did in Dec., 
1837, agreeing to pay Mr. Wright 1s. per ounce 
for every ounce of silver or gold deposited by his 
process, This my brother received till his death 
in 1844, 
“£ After this his widow made another agreement 
with Mr. Elkington to pay her a handsome 
annuity for her life. She is still living, and is 
receiving the benefit of her husband’s valuable 
discovery. 

_‘*I never heard of Mr. Spencer or any one else 
disputing the patent with Mr. Elkington, or yet 
claiming any royalty.—I am, sir, yours very 
respectfully, “W. WRIGHT 

‘82, Bucklersbury, London, Dec. 12.” l 

Professor Volta invented the Voltaic pile, in 
1890, and all modifications of that pile or battery 
have been called Voltaic after his name up to this 
time. 

This totally new instrument becoming known to 
studious men in England and abroad, peculiarities 
in 1t were discovered, that never entered the mind 
of the iaventor ; thus Mr. Cruikshanks, of Wool- 
hie Birla metallic silver, lead, and copper at 
e with a pile after the prin- 

In 1805, Brugnatelli in a letter to Van Mins 
mentions, among other scientific facts, that “ he 
had. gilt in a complete manner two large silver 
medals, by bringing them by means of a steel prize 
into communication with the negative pole of a 
Voltaic pile, and keeping them one after the other 
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“Philosophical Transactions” abounds in cases 
that more or less, lead to the art of Hlectrotyping, 
plating, and gilding, but all considered the credit 
is universally given to Mr. Thomas Spencer, of 
first suggesting its application to the art manufac- 
ture. 

Mr. Thomas Spencer, of Liverpool, states that 
in 1837, while experimenting with a modification 
of a Daniell’s battery, he used a penny piece, 
instead of a plain piece of copper, as a pole. 
Copper was deposited from the solution upon it, 
and on removing the wire which attached the 
penny to the zinc plate, he also pulled off a portion 
of the deposited copper, which he found to be an 
exact counterpart or mould of a part of the head 
and letters of the coin, as smooth and sharp as 
the original, But this did not suggest to him 
any useful application until, some time after, he 
dropped accidentally a little varnish upon a slip of 
copper, which he was about to use in the same 
way as he had used the penny piece. On finding 
that no deposit of copper took place on the parts 
where the varnish dropped, he then conceived the 
idea of applying this principle to the arts by coat- 
ing a piece of copper with varnish or wax, and 
cutting a design through the wax or varnish, 
leaving the copper bare, and then depositing upon 
these paste, so that upon removing the varnish, 
the design would be left in¥relief.* Although I 
have only quoted the dates 1800, 1805, and 1837, 
I could readily trace the discovery in its progress, 
year by year, if space could be afforded me; but 
I am compelled to be brief. 

1. In 1805, Grothuss wrote expressly on the 
decomposition of liquids by Voltaic electricity. He 
considers the pile as an electro-magnet, 2.¢., as 
attractive and repelling powers. The poles, from 
whence resinous electricity issues, attracts hydrogen 
and repels oxygen, whilst that from which vitreous 
electricity proceeds attracts oxygen, and repels 
hydrogen, &c., &c. 

2. Sir Humphrey Davy’s celebrated Bakerian 
lecture, on some chemical agencies of electricity, 
was read in November, 1806; and is almost entirely 
occupied in the consideration of electro-chemical 
decompositions. In “Philosophical Transactions” 
for 1807, pp. 28 and 29, Sir Humphrey confirms 
his previous views, slightly altered in terms. 
Momus. 


KING, SMITH, & HOWELL’S (HARTFORD 
STEEL WORKS, SHEFFIELD) PATENT 
IMPROVEMENTS IN THE REVERSING 
AND EXPANSIVE WORKING OF STEAM 
ENGINES. f} 

(Concluded from page 191.) 


Let us now take the motion given to the valve 
by the shifting eccentric. This will equal the 
versed sine of one-half the angle described by the 
eccentric rod in moving to extreme positions, and 
which calculated numerically will give, 
86— /362—(4 + °866)2 = 1-6th of an inch, the 
link moving the valve more than seven times the 
distance of the shifting eccentric. This is the 
variation that would be given in mid gear, and 
cutting off at one-quarter stroke, the lead would 
not be so great, but the ratio may be very nearly 
found by taking a comparison between the tan- 
gent of 60°. And this amount minus the tangent 
30° (the angles referred to being 4 those described 
by the crank before the steam is cut off at 7 and 7 
stroke) = 173 to 115, which will give a lead to 
the valve, cutting off at one-quarter stroke of '813 
inches for the link, and ‘12 for the shifting eccen- 
tric. Another improvement that may be men- 
tioned, is the position of the hand wheel—which 
in men-of-war is of importance, as the whole 
manceuvring of the vessel during an action, more 
particularly on double screw engines, must depend 
upon the reversing gear. Ours is placed edgeways 
to a broadside, and in a very secure position, being 
level with the screw shaft and sheltered in almost 
every class of engine by the condensor, Another 
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ber. 


or T E a 


‘speed of the engine. 


claim, and an important one, isits-simplicity. As 
is well known, the great power required to move 
the valves of large engines requires the use of 
gearing to lift the links, which, involving the use 
of brackets and wheels, would fully balance the 
work in the casting that carries the eccentric and 
the four little cog wheels, so that we may say that 
the saving effected by the single eccentric in work- 
manship would be equal to two links, two 
eccentrics, and two eccentric rods, besides giving 
a more perfect motion to the valves, and placing 
the hand wheel in the best possible position. 

The second part of our invention consists in an 
arrangement suitable to any engine in which a pair 
of governors is used, and which we employ to act 
upon valves in such a manner as to regulate the 
Fig. 7 shows a plan of an 
engine of this description, a stud pin being used 
for working the valves, and which is attached to 
the sliding piece 1. Upon 1 there are two feathers, 
which fit into the grooves of a spiral cut upon the 
face of the hand wheel, H, which fits loose upon the 
shaft. Now, if, while the engine is stationary, the 
hand wheel is turned in either direction, the stud 
pin will be moved either further or nearer to the 
centre, and the point, if cut off, would be varied 
accordingly, as previously described; and if, whilst 
the engine was running, it could be made to run 
either faster or slower than the engine, by any 
means, a variable expansion motion would be pro- 
duced. This is what we purpose to do by means 
of the pair of governors, which are driven from the 
engine by means of the strap, æ, running to the 
pulley, c. Attached to c is a conned pulley, d, 
from which a small strap (passing through the strap 
guide, e, fig. 7), returns to the hand wheel, and 
which, during the time the engine runs at its pro- 
per speed, will make it run at the same speed also ; 
but if any variation from the proper speed takes 
place, the governor will rise or fall, and shift the 
strap across the face of the conned pulley, making 
the hand wheel run faster or slower accordingly, so 
that, if the engine runs too fast, the stud pin will 
be shifted towards the centre, and the steam will 
be cut off earlier. If, on the other hand, the 
engine runs too slow, a contrary effect will take 
place, and the steam will be admitted later. 
When the engine is desired to be reversed, the 
hand, or a little block of wood, is pressed against 
the hand wheel ; which, overcoming the friction of 
the small strap, will bring it toa stand still, while 
the engine will continue to run in virtue of the 
momentum it possesses, and the stud pin will be 
shifted across to the other side the centre of the 
shaft, and the valves will then be in position to 
run the engine in the contrary direction. 

We have hitherto confined our attention to the 
notice of improvements as substitutes for the link 


‘motion, and which in every case give an equally 


good motion as the link, while’ where short rods 
require to be used, as has been shown, a very 
superior. But while the link, or the shifting 
eccentric, gives a correct inlet to the steam, the 
exhaust will not be correct ; and the third part of 
our invention has reference to a means by which 
this may be accomplished, and which is equally 
applicable to the link motion, the shifting eccen-~ 
tric, or stud pin. 3 

This will be explained by reference to fig. 7, in 
which m is a valve worked by the stud pin in the 
ordinary way, but into the interior of which a 
similar but shortened valve, P, is fitted so as to 
slide easily backwards and forwards in the valve, 
H. The sides of both valves are a little inclined, 
so as to allow the outer valve to always maintain a 
steamtight joint between it and the inner one. As 
is shown in the drawing, the valve, H, is just upon 
the point of returning in the direction indicated by 
the arrow, and if we follow this motion until m is 
just upon the point of admitting the steam, the 
valve, P, will be close against the end of H, and no 
exhaust will have taken place; but as soon as the 
steam is admitted, it will fill the port, and the full 
pressure of steam will pass up between the valves 
and drive P to the other end of H, which will give 
an instantaneous exhaust to the steam at the other 
end of the cylinder, a, which will always be de- 
pendent upon the time of feed to the cylinder, 
which the link or single eccentric gives correctly. 
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It might be suggested that the two valves would 
be driven together with so much force that a series 
of blows would be the result, which would quickly 
destroy the valve face, and render it impracticable 
to use; but a little consideration will show that 
such will not be the case where a lap is used upon 
the outside valve, which will always leave a little 
space beyond the port at the time that the valve is 
driven across, and, confining the steam, will form 
a cushion, which so checks the motion of the 
valves as to avoid any contact at all. In case 
the one valve should stick within the other at any 
time, either through standing for some time or 
from any other cause, we employ a simple arrange- 
ment of a little lever, which works backwards and 
forwards upon the back of the other valve, and 
which directly comes into operation should the 
steam fail to drive it across. The only condition 
required to be attended to when a valve of this 
sort is employed, is to make the width of the bridge 
of the valve face equal to twice the width of the 
port. By this means, instead of the steam being 
allowed to pass slowly away from the cylinder and 
exhausted at the wrong time, an instantaneous 
escape is given to the steam at the right period, 
which, more particularly in small condensing 
engines, is an advantage. By the combination of 
the variable expansive stud pin and valve com- 
bined, we get an engine qualified to reverse, to cut 
off the steam at any part of the stroke, through 
the medium of the governors, and which gives a per- 
fect exhaust, whatever the point of cut off may be, 
which, with the engines at present in use, require 
six eccentrics, four links, and a weigh shaft for 
lifting the expansion links. 

An engine, with all the motions attached, may 
be seen at work at Messrs. Smith’s, Barton Iron 
Works, Hereford. 


ON PURE WATER.* 


By Epwin Lankester, M.D., F.R.S. 
Continued from page 192. 


Such waters have been the foundation of the 
reputation and fortunes of such places as Harro- 
gate, Cheltenham, Leamington, in this country, 
and Ems, Kissengen, Wiesbaden, Carlsbad, and 
others on the Continent. Many of the constitu- 
ents which are in excess in these waters are the 
same as those contained naturally in the sea. 
Some of them, however, contain ingredients not 
found in the sea water in its normal condition 
at all, as the salts of iron and sulphuretted 
hydrogen. 

Besides the substances enumerated, which are 
inorganic, sea and mineral waters contain naturally 
a certain quantity of organic matters, arising from 
the decomposition of the animals and plants which 
live in them, 

The sources of water for the ordinary dricking 
purposes of man, are rain, springs, or rivers. 
Water obtained from these sourees holds in solu- 
tion certain substances, but not in so large quanti- 
ties as the sea or mineral waters. Of the water 
ordinarily drunk, rain water is the purest. On 
account of its dissolving soap with facility, it is 
called soft water. When waters contain lime, 
they form an insoluble substance with soap, and 
are on that account called hard. As we use the 
word, a soft water is not necessarily a water con- 
taining a small amount of saline matters, but one 
that contains little or no lime, Rain water, as it 
falls from the clouds, contains no saline matters, 
unless we apply this term to the almost infinitesi- 
mal quantity of carbonic acid and ammonia which 
it is known to contain. When collected in the 
country in the open air, it is almost absolutely 
pure; but as it is usually collected for human 
use, it is liable to various impurities. Thus, in 

London and in large towns, it is collected from 
the tops of houses, and by the time it enters the 
- cistern or water-butt, it contains a variety of im- 
purities, It acquires carbonaceous matter from 
the smoke in the air, and small quantities of car- 
buretted and sulphuretted hydrogen, so that its 
flavour is very disagreeable from that cause. 
From the roofs of houses it also collects another 
quantity of impurities, and especially the dung of 


* From the Popular Science Review.—Robert Hardwicke 
Piccadilly, 


ENGLISH MECHANIC AND MIRROR OF 


om 


birds, as of pigeons, jackdaws, and sparrows, 
which invariably frequent the roofs of the houses 
in our great towns. So that rainwater, although 
freest from saline matters of any water, is seldom. 
collected in such a condition as to be fitted for 
dietetical or cooking purposes. 

The other two sources from which our great 
towns are supplied are springs and rivers, London 
with its vast population is principally supplied 
from the river Thames, whilst Manchester, Liver- 
pool, and Glasgow, are supplied with spring water. 
No general comparison can be made between the 
purity of spring water and river water, as some 
springs come up highly charged wlth objectionable 
constituents, whilst some river waters present a 
purity unrivalled by any spring water. 

The great object of every civilized community 
should be to secure pure water, whether it be de- 
rived from springs or rivers. Water is so essen- 
tial to life, and its deficiency or impurity may be 
so destructive of health, that the supply of water 
ought never to be dependent on individuals, Like 
the air which we breathe itis amongst the first 
gifts of God to man, and no man has a moral right 
to stand between his fellow creature and this 
essential of his existence, and all arrangements 
which exclude the poorest from a healthful supply 
of this agent should at once be modified. Not 
only, however, is there a scanty supply of this 
necessity in many of our large towns, but great 
ignorance prevails of what are the conditions 
which render it impure. 

Water itself, the chemical compound of hydro- 
gen and oxygen, of which we have spoken, is 
always pure; but it has great chemical powers, 
and unites vigorously with other agents, dissolving 
them and holding them in solution. It is these 
substances which act injuriously on the human 
system, and which, not being required there, pro- 
duce diseased actions in the body in order to get 
rid of them. 

Spring and rain water do not materially differ 
from each other in composition. It may, perhaps, 
be generally stated that spring water presents a 
tendency to impurity from excess of inorganic 
constituents, whilst river water presents the 
same tendency from the presence of organic 
constituents. It should, however, be recollected 
that under the term spring water two very dif- 
ferent sources of supply are indicated. In one case 
it is applied to springs which burst from rocks, and 
are discharged into rills on the surface of the 
earth, or to water obtained from deep borings 
in water-holding rocks; whilst in another case it 
is applied to water from wells sunk a few feet into 
the soil, and from which water is drawn by means 
of pumps. Such wells are frequently sunk in the 
midst of towns, and are the depositories of all 
kinds of organic filth from the percolation of 
drains and surface water of the district. 

In referring to the constituents, then, of spring 
and river waters, which are likely to render them 
impure, I shall speak of them together. These 
substances may be divided into inorganic and 
organic, The inorganic are saline matters which 
are dissolved by the water in passing through or 
over the rocks of the earth, whilst the organic 
substances are the result of plants and animals 
which have lived in the water, or have been intro- 
duced by the contact of the water with dead 
organic matter. 

The following table will give some idea of the 
composition of rain, spring, and well water in this 
country :— 
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The columns 1 and 2 give the principal inor 
ganic constituents of two of our great rivers ; 3 
is a fair specimen of spring water, from which the 
town of Cheltenham is now supplied; 4 and 5 are 
examples of surface wells. Much purer and 
much more injurious waters than these are now 
supplied to many of cur towns. The supply from 
the Dee in Aberdeen contains but five grains of 
saline matter in the gallon, whilst the spring 
water from Loch Katrine supplied to Glasgow 
contains but three grains of impurity in a gallon; 
on the other hand, there are pumps in the streets 
of London supplying water with 200 grains of 
impurity in the gallon. 

It may be asked here what may be regarded as 
the maximum of saline matter that may be taken 
without injury? This, however, is a difficult 
question ta answer, At a sanitary congress held 
at Brussels in the year 1851 it was agreed that a 
good and safe drinking water should not have 
more than 35 grains of dissolved constituents in 
the gallon. This must, however, in a great 
measure depend on the nature of the salts, as we 
know that chloride of sodium and carbonate of 
lime are comparatively uninjurious, whilst the 
salts of magnesia in small quantities do harm. 
Various experiments of the quantities of the more 
common constituents of water, which may be 
safely taken have been given. The following may be 
regarded as an approximation to ‘safe quantities. 
It may be said that a gallon of water should not 


| contain of 
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Sulphate of Soda A E 

These are the ordinary constituents of water, 
but water from special circumstances may be ren- 
dered impure by very small quantities of other 
constituents. A water with very small quantities 
of iodide or bromide of sodium, the salts of iron, 
lead, copper, arsenic, or antimony, might soon 
become very injurious to health. The presence of 
large quantities of gases has also been objected to. 
Ordinary drinking water contains in the gallon 
about six cubic inches of nitrogen, 24 of oxygen, 
and 5 to 7 of carbonic acid. These may be absent 
or in much larger extent without being injurious. 
There is one thing that should be recollected with 
regard to these gases, and that is, that they render 
the water sparkling to the eye and fresh to the 
taste, and that they are entirely got rid of by 
boiling. . 

It is almost impossible for persons who have not 
had a chemical education, to analyse water with 
that degree of accuracy that would enable them to 
judge of any particular ingredient there is in 
water. Nevertheless, I think it quite possible for 
intelligent people so to test water as to come to a 
tolerably correct conclusion with regard to its 
purity. Most persons use their senses before 
drinking water. Thus its colour and transpa- 
rency may be at once detected by the eye. So 
accustomed are we to the true colour of water, 
that we at once detect any departure from its 
natural appearance. Blue water, green water, 
yellow water, are immediately detected and re- 
garded as unnatural. The transparency of water 
is also recognised as a natural and necessary pro- 
perty. Indeed, water should be at once rejected, 
unless its turbidity is known to depend upon some 
uninjurious agent. The taste of water is still 
more generally known. Any departure from the 
insipidity of water is usually detected. Such de- 
parture should be noted, and any strange tasting 
water should be rejected. The sense of taste is 
essentially connected with that of smell, and 
sometimes the exercise of taste and smell may 
tend to the detection of impurities in water. 
Even the sense of touch may be employed in the 
investigation of water, as the action of hard 
water, er water containing much lime, is very ap- 
preciable to the touch in the process of washing 
the hands by the aid of soap. 

Organic impurities are of more importance 
than inorganic, as they seem to be sources of much 
more fatal and dreadful forms of disease. It 
seems to be dificult to~econvince many intelligent 


people of the danger of drinking) water containing © 


organic impurities. 
of taking organic matter in water in the form of 
soup and broth, and think this is sufficient to 
refute the evidence that the organic matters in 
water can do any harm. I think the evidence 
that organic matter in water, under certain cir- 
cumstances, is injurious and destructive of health 
is abundant, conclusive, and satisfactory. I gave 
an instance at the beginning of this paper; I now 
give another. In 1849 cholera prevailed in the 
districts, supplied by two of the water companies 
of London—the Southwark and Lambeth Water 
Companies. In that year both companies obtained 
their supply of water from the Thames below 
Teddington Lock, and from parts of the river 
subject to great impurities. In 1853 the Lambeth 
Company had removed its source of supply from 
the river to a point above Teddington Lock. In 
that year cholera prevailed again in the district 
supplied by both companies. It was found that, 
during four weeks of 1853, there were 334 deaths ; 
of these 286 deaths occurred in 40,046 houses 
supplied with water from the Southwark Com. 
pany, which still obtained its supply from the im- 
pure source below Teddington Lock, whilst in 
26,107 houses supplied by the Lambeth Company, 
there were only 14 deaths, This case was tho- 
roughly investigated at the time by the late Dr. 
Snow, and the correctness of his conclusions was 
confirmed bythe Registrar-General. In this instance 
there can be no doubt either that the injurious 
water did directly communicate the germs of 
the disease, or that it predisposed the inhabitants 
of the district who partook of it to the attacks 
of the poison of cholera. 
(To be Continued.) 


AN OLD PHILOSOPHER. 
No. V. 

O return to my philosopher, I may mention that 
many experiments, as carefully noted as the 
others, follow those already summarised, together 
with numerous corollaries, to which an interesting 
scholium is appended, from which that which 

follows is extracted. 

In England Mr. Hawksby appears to have been 
the first person who instituted an inquiry into the 
proportion of the magnetic forces at various 
distances of the magnet from the iron. The method 
he adopted, which though very different from that 
adopted by Swedenborg, still deserves to be known, 
on account of the effects observable in adopting 
it. The description is to be found in Phil. Trans., 
No. 335; or in the Compendium, vol. iv., pt. ii., 
p. 295. 

Mr. Hawksby took a quadrant the radius of 
which was 4ft., this he placed upon the ground, 
and in the centre of it à rotary needle. This 
needle, left to itself, stood at 0 deg. in the quadrant. 
He then placed a magnet in a piece of wood, so 
that its pole lay in the same plane with the 
quadrant and the needle, and might be moved 
round the margia of the quadrant from one degree 
to another, &c. The magnet, which weighed about 
6lb., was of irregular figure. The experiments were 
made with two needles, the one three, the other 
six inches long ; but he always found the shorter 

to be the better. 
“In the tables in which these experiments are 
recorded it is to be observed that the longer 
needie, at a distance of 9in., formed with the 
magnet an angle a little larger than the shorter 
needle at a distance of 3in. The shorter needle, 
at a distance of 9in., made an angle 9° less than 
the longer at the same distance. These paradoxes 
will be readily understood if the disproportion in 
the length of the needle is considered ; for the 
_ point of the longer needle, at Qin. distance, was 

nearer the magnet by lin. than the point of the 
shorter; and the point of the shorter needle, at 
Qin. distance from the magnet, was distant in. 
more than the point of the larger needle where 
the magnet was in the same degree of the quad- 
rant. This disproportion must therefore be borne 
in mind. Further, the magnet, at 5in. from the 
- needle, made an angle of 2° with one needle, and 
of 24° with the other needle ; but at a greater 
distance the change in the needle was not bo- 
servable; so that the magnetic force extended 
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Now, as by these experiments it is not possible 
to see with accuracy the distances of the magnet 
from the needle, the Royal Society requested the 
then celebrated Mr. Brook Taylor to institute 
experiments relative to the magnetic forces in 
another and a clearer manner. Mr. Taylor placed 


a needle in the centre of the former quadrant,” 


and the magnet, the axis of which lay in a hori- 
zontal plane, he moved backward and forward 
from the needle in a line which was at right 
angles with the natural direction of the needle. 
Then, measuring the distance by a line between 
the centre and the magnet, he was enabled to 
table the following :— 
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These experiments were made with the magnet 
of the Royal Society, but as there was not pre- 
served a similar position of the line in which the 
magnet was moved towards the needle, though it 
was an indispensable requisite, not much of a 
conclusion, as Whiston observes, could be formed. 
Whiston’s observations were conducted in a manner 
different from both Taylor’s and Swedenborg’s. He 
took two mariners needles balanced on their 
pivots, one of which was four and a half inches, 
the other four feet long ; also a spherical magnet 
2 8-10ths inches in diameter. The South pole 
of this magnet he always opposed to the 
northern points of the needles, by moving the 
magnet towards the needle in such a manner that 
the latter formed a right angle with the directive 
line of the magnet. He then measured the 
chords of the arcs in which the needle declined 
from its natural direction, the lengths of which 
he assumed as the quantities to express the attrac- 
tive forces. Instead of the cords he substituted 
sines,—the half of the cords,—and then he 
arrived at the following results :— 

| sees 


Sines of Sines of 


Distances Degreesof halfthe | Distances Degreesof half the 
in inches. declination. ares. ininches. declination. arcs, 
3 ete 0 ero T eee eae 174. 
Gee OY xe 220 30 oe Í* 160 
6h se 90 «. 7OTL 33... 1d... 131 
9 .. 27 a 2384 | 86... 12 109 
12 .. 13 «. 1182 | 39 a. OF 73 
15 92 e $48 | 42 w 08 65 
18 206 62 eco 588 45 ae z (EEJ 58 
21 es 44 o 392 4S as + owe 44 
24 een 3 sie 262 l 


“ It would appear to be inferable that the pro- 
portion is exceedingly inconstant, being sometimes 
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less than a duplicate proportion, sometimes a 
little greater, sometimes much greater. Whiston 
alleges that the ratiois the sesqui-duplicate, since 
in experiments of this kind a perfect geometrical 
cannot be obtained. And this,” 
remarks our Philosopher, ‘ we should grant, were 
the allowance required for this inexactitude not 
too great, as appears here to be the case; for the 
discrepancy is too considerable, since the experi: 


28 

ment in one case gives the proportion of ar to 1 
. 9 i 

and in the other case of 6— to 1, so that these 


131 
two must be reckoned as one and the same pro- 
portion.” ‘I do not see,” he continues, “ why 
we should not confess that no constant propor- 
tion obtains, rather than strain the experimental 
results to discover the existence of a proportion 
where nature denies it.” . 

In pursuing this method of ascertaining. the 
magnetic forces, a difficulty is latent. For the 
magnet or needle is acted upon by two forces dis- 
tinct from each other—the one attractive, the 
other directive towards certain poles of the earth. 
In the present experiment the needle is operated 
upon by a force directing it to these poles. When 
the magnet is presented to the needle at varying 
distances, and deflects it from its previous direc- 
tion, then by its attractive force it acts upon the 
directive force of the needle and deflects it, until 
the directive force, which acts upon the oblique 
position of the needle, finds its equilibrium with 
the attractive force ofthe magnet. Consequently, 
under these circumstances one cannot detect, the 
quantity of the forces in the magnet and needle 
mutually attracting each other, only a something 
very different. For let us conceive a rotatory 
needle fixed upon its pivot, placed in the middle 
of any current of water, and observing a direction 
conformable to that of the current; let us also 
conceive that the point of the needle is, by means 
of a string attached to it, drawn [sideways toward 
the bank in such a manner that the rope is always 
perpendicular to the needle ; in this case, if the 
direction of the needle be made angular, not only 
does the string drawing with power act upon the 
needle, but also on the current, and has to over- 
come the force of the current running against it 
sideways and propelling it in a right line according 
to the determination of its course; the force of 
the incursion of the stream being the greater in 
proportion to the opposition of the direction of the 
needle to the current of the stream. The force 
drawing and inflecting the needle acts here, there- 
fore, upon the needle and the directive force of 
current at the same time, and not upon the 
needle alone, inasmuch as it is now only a body 
to be moved. In like manner a rotatory needle, 
rubbing upon a magnet, is driven by the universal 
directiye force towards the pole of the earth, 
and upon this directive force as well as upon the 
needle, the magnet in experiment acts with its 
attractive force, just as in the instance above 
cited the power by means of the intermediate 
string draws the needle in the stream. It is 
with this directive force that the magnet acts 
upon the equilibrium at different distances, and 
at the variously oblique positions of the needle, 
From these experiments consequently the degree 
of force with which two magnets are made to 
approach one to another, cannot þe inferred—or 
of a magnet to a needle and to iron—solely by 
the attractive force. Still these experiments are 
not without their utility; because, supposing the 
needle capable of turning upon its pivot without 
friction, they show that the attractive force of the 
magnet acts upon the directive force at stated. 
distances, according to the ratios above neted 5 
and when the attractive force of a magnet 18 
known, then may be ascertained the quantity of 
directive force at any angle of the needle’s obli- 
quity by the common rules of mechanics. With ~ 
your permission I shall send you some further 
excerpts, though not, perhaps, on exactly the same ` 
subject. 


* [This “ working ” is given in page 307, vol. 1, of tho 
Principia (London, Alvey; Bloomsbury-street), togethe 
With its necessary diagram.—Hp. } 
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MACHINE FOR 


CLEANING BRASS 
TURNINGS. 


TANHIS most useful 
. machine is entirely 
original in idea and 
arrangement, It is for 
cleaning brass turnings. 

In shops where brass 
is worked in connection 
with other metals, the 
chips frequently get 
mixed with iron or steel. 
Brass is a costly metal, 
and all the chips are re- 
melted to make other 
castings of. These turn- 
ings are usually cleaned 
by hand. A labourer 
takes a large horse-shoe 
magnet, spreads the chips 
out in a sieve or in a 
coarse cloth, and runs 
the magnet through the 
mass. All the steel and 
iron will adhere, and can 
be easily knocked off into 
any receptacle. 

This machine does the 
same thing, but much 
faster and better than 
it can be done by hand. 
In detail it consists of 
a frame, provided with 
an endless apron, A (see 
Fig. 2); a set of horse- 
thoe magnets, B; a bat- 
tery, C, and mechanism 
for operating them. The 
chips to be cleaned and 
thrown on the apron 
through the hopper, D. 
The magnets then travel 


hack and forth through — 


them by means of the 
gear and pinion, E, and 
slide, F (see Fig. 1), to 
which the magnets are 
fixed, 

At a certain point in 


the circumference of the . 


wheel the slide, F, stops, 


while the magnets are . 


revolved by the action of 
the rack, G, on the pinion 
E, and thrown over, with 
the steel and iron chips 
adhering, against a par- 
tition, 1; the electric 
current from the battery 
above, which has charged 
the magnets, is then im- 
mediately broken, and 
the chips drop off, as 
they would from a stick 
or any other non-magnetic 
substance. The apron 
moves on and discharges 
the clean brass into a 
basket or box beneath 
the opening J. The 
operation is then con- 
tinued as before, until 
all the chips are cleaned. 
The refuse: iron is taken 
out of the end of the 
machine through a shoot, 
J. <A single-cup grove 
battery is sufficient to 
work the magnets. It 
will clean from three to 
five hundred pounds of 
brass turnings at a nomi- 
nal cost, and may be 
worked by hand or by 
power. 

The machine received 
a silver medal at the last 
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Mechanics’ Fair, Balti- 
more. It. was patented 
on Jan. 25, 1865, by 
Julius Johnson, and is 
manufactured by J. 
Johnson and Co., engi- 
neers and machinists, 
No. 388, W. Pratt-street, 
Baltimore, Md., U.S. 


THE LATHE AND 
ITS USES.* 
HERE are two dis- 
£ tinct kinds of work 
done in foot lathes—the 
useful and the merely 
ornamental. Both afford 
enjoyment and profit to 
those who practise them, 
The mechanic who earns 
his living by woking ten 
hours a day in a work- 
shop does not care to go 
home and pursue the same 
calling in the evening; 
but he can institute an 
agreeable change in hig 
life, beautify his dwelling, 
and cultivate his taste by 
the use of the lathe, and 
thus obtain ornaments 
that would cost large 
sums if purchased at the 
stores; or he may, in- 
deed, make the lathe a 
source of revenue, and 
sell the product of his 
skill and ingenuity at high 
prices to those who ad- 
mire but have not the 
ability to construct. 

To many mechanics, 
even the lathe is merely a 
machine for turning cylin- 
ders, or discs, or executing 
beads, ogees, scrolls, or 
curves of various radii, so 
that, after all, the work 
is pretty much alike, and 
ceases to bə attractive. 
This is quite a mistaken 
view. There are no such 
goods in market as those 
made on lathes and pecu- 
liar tools used in con- 
nection with them—by 
lathes with traversing 
mandrils, with geometric 
chucks, with dome chucks, 
and compound slide-resta, 
There are lathes that 
while one could chase up 
a five-eight bolt in them 
as well as on the simple 
pulley and treadle ma- 
chine, are also capable of 
executing all sorts of 
beautiful things — vases 
with bases nearly square, 
or exactly square, with 
round tops and hexago- 
nal bodies, with gracefully 
curved angular sides and 
bases fluted vertically ; 
boxes with curious pat- 
terns, resembling basket 


work; in fact, any com- 


bination of straight and 
eurved lineg cut in the 
sides it is possible for an 
ingenious man to invent. 
Strictly speaking these axe 
not lathes, for in order to 
do the things before men- 
tioned it is necessary to 
use other attachments in 


* Mostly compiled from 
American Journals, 
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connection with them, so that the combination of 
them produces the results spoken of. There is, 
absolutely, an unlimited field for the genius of 
workmen to exert itself in designing patterns and 
executing work of an ornamental character. 

All ornamental werk resolves itself into move- 
ments of three kinds—angular, circular, and 
straight. From the combination of these with 
each other, the times where they merge and 
emerge, where a movement of one kind changes 
into any other, where an ellipse becomes part of a 
circle, where circles are generated across the 
circumferences of other circles, where these 
patterns are drawn over and upon each other 
without destroying the character of either—we 
say, by such movements, and many others which 
it would be confusing to follow, the most beautiful 
forms are made. 

Or, if the taste of the workmin runs upon 
mechanical instead of artistic things, there are 
steam engines to be made, steam boilers to be 
spun up, of small size; in fact, any piece or 
machine that can be thought of. 

Tt is almost unnecessary to specify the innu- 
raerable kinds of work that can be done in a hand 
lathe, but the amateur who delights -in metal 
turning may make trinkets of all kinds for his 
friends that shall vie in beauty with the best efforts 
of jewellers and goldsmiths, This, of course, is 


At first it had not even a continuous rotary 
motion, but the spindle was driven by a belt worked 


by aspring pole or its equivalent. The belt was 
rolled round the spindle, and the pole allowed to 
spring up ; the spindle then revolved the length of 
the belt, or rop3, for belts were not thought of, and 
the operation was repeated, the work being done 
only when the force of the spring pole revolved the 
spindle and the job the right way. 

Foot lathes have, prior to the introduction of the 
engine lathe, been used on very heavy work. It 
is but a few years, comparatively speaking—not 
twenty—-since cast-iron shafts, six, eight, and ten 
inches in diameter, were turned in such lathes, 
For all that we know to the contrary, mavy jobs, 
far exceeding this in size, have been thus executed. 

In some shops there are still standing heavy 
oaken shears, made of timber twenty inches deep 
and four or six inches wide, faced with boiler iron, 
and in the racks above there are long-shanked 
tools with which the men of old were wont to do 
the work. = 

These lathes are never used now except for 
drilling holes, or for apprentices to practise on, 
but they serve to show what machinists had to do 
in olden times when there were no vice benches to 
sit on and watch the chips curling off the tool, as 
men do now. | 

Hand lathes are not in great favour in large 
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dependent on the material used, the taste of the 
workman, and his originality of conception, Pins 
for ladies’ wear can be made of boxwood and 
ebony glued together in sections, of all designs, 
and afterwards turned in beads and mouldings, or 
otherwise ornamented in a chuck, as will be shown 
hereafter. Sleeve buttons can be made of ebony 
and silver, ivory and silver, pearl and gold, or any 
combination that is desired. Chess and checker 
men also afford a chance to display skill. And 
besides these, special work of any nature is within 
the capacity of the machine. There is no family in 
this country, says an American journal, that would 
not find it economy to have a foot lathe in the 
house where the members have mechanical tastes 
—not necessarily the male members, for ladies use 
foot lathes in Europe with the greatest dexterity. 
Some of the most beautiful work ever made was by 
Miss Holtszapffel, a relative of the celebrated 
mechanist of the same name, If there are shovels 
to be mended, the lathe will drill the holes and 
turn the rivets. If the handle of the saucepan is 
loose, it will do the same. If scissors or knives 
want grinding, there is the lathe; if the castors on 
the sofa break down, there is the lathe ; if skates 
need repairs, either of grinding or of any other 
kind, there is the lathe. In short, it ought to be 
as much a part of domestic economy as the sewing 
machine, for it takes the odd stitches in the me- 
chanical department that save money, 

Let not the inexperienced reader, who hears of a 
lathe for the first time, be frightened at this array 
of terms, or diverted from the use of it, by the 
recital, In its simple form, as shown at the head 
of this article, it is readily understood, and, after a 
little practice, easily managed by any one, and after 
the first few weeks the amateur will realize the 
fruits of his application. ; -> 


machine shops. They are not used, or should not 
be, for any purpose except drilling, and then they 
are no longer hand lathes, but horizontal drilling 
machines. There is no simple work to be done on 
a hand lathe that could not be performed to better 
advantage and more cheaply on a machine con- 
structed for the purpose. 

Some large machine shops keep a hand lathe 
going continually cutting off stud bolts, facing and 
rounding up nuts and similar work, This does 
not seem profitable. A machine to do this work 
would do more of a better quality than hand labour 
could, 
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The foot lathe—the terms hand and foot lathe 
are synonymous—is principally used at the pre- 
sent time by small machinists, manufacturers of gas 
fixtures, amateurs, etc, ; men who do not work a 
lathe constantly, but are called off to braze or 
solder, or, perhaps, to fit some detail with a file, 
For these uses the foot lathe is one of the cheapest 
tools ; for the same person that does the work 
furnishes the power also, so that a man working on 
a foot or hand lathe, as it is often called, ought to 
have first-class wages, Moreover, a first-rate foot 


lathe turner is always a good mechanic, for it takes 
no small degree of dexterity to perform the several 
jobs with ease and despatch and certainty. To 
always get hold of the right tool, to use the same 
properly so that it will last a reasonable time with- 
out being ground or tempered, to rough turn 
hollow places with a square edge, to chase a true 
thread to the right size every time without making 
a drunken one, or & slanting one, to make a true 
thread inside of an oil cup or a box—all these 
several tasks require good judgment, dexterity, 
and a steady hand. Of course where a slide rest 
is used the case is different. We allude specially 
to a cutting tool managed by the hand. 

To all these things, however, it is necessary to 
have tools and good ones, or none. Tt is an old 
saying that a bad workman quarrels with his tools, 
but a good workman has a right to quarrel with 
bad tools if he is furnished with them, through 
chance or design. It is impossible to execute good 
work with a dull tool, one badly shaped, or un- 
suited to the purpose, and, therefore, it is important 
to set out right at the beginning. 

There is no tool more efficient in the hands of 
a good workman than the diamond point, Fig. 1, 
here shown. For roughing off a piece of metal, for 
squaring up the end, for facing a piece held in the 
chuck, for running out a curve, or rounding up a 
globe, it is equally well adapted. It may be truly 
called the turner’s friend. 

(To be Continued.) 


APPARATUS FOR BURNING PETROLEUM. 

The accompanying engraving (reproduced from 
the Scientific American) represents a plan for burning 
petroleum to heat water, either for generating 
steam or for culinary purposes, and is the inven- 
tion of Mr. E. M‘Kinney, of Clarksville, Ten- 
nessee, U. S. The petroleum is allowed to flow 
into a vessel containing sand or fireclay, on the 
surface of which it is ignited, and burns steadily 
without creating smoke. This sand supplies the 
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place of a wick in a lamp, and the vessel contain- 
ing it is placed directly under the boiler, the oil 
being forced up to the pan by water pressure. A 
is the oil chamber, supplied with oil through the 
pipe D, and © is areservoir filled with water, 
which communicates with the oil chamber by the 
pipe D, its flow being controlled by the cock E. F 
is a chamber above the oil reservoir, which is also 
kept supplied with water up to the outlet a, for 
the purpose of keeping the oil cool. His the fire- 
pan containing the sand, and communicating with 
the oil chamber by the central pipe x. The bottom 
of this pan is slightly inclined from the centre, so 
as to diffuse the oil evenly all round, and is also fur- 
nished with grooves or channels for that purpose. 
There are holes, J, in the furnace door, and also 
air pipes through the bottom of the pan to admit 
air to the flame. In using this apparatus water is 
let into the chamber A, so as to cover the inlet pipe 
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m oil, and the latter fluid is then filled in as be- 
fore described ; being lighter than the water it 
floats on the surface, until it finally rises through 
the central pipe into the sand-box or fire-pan. 
The sand becomes completely saturated with the 
oil, which burns freely when ignited. creating an 
intense heat, -The danger from accidental explo- 
sion is prevented by reason of the oil being entirely 
-covered or surrounded by water. This apparatus is 
claimed as being applicable to stoves for culinary 
purposes, and also to land or marine engine boilers. 
In the case of land engines the oil chamber may be 
removed to a distance from the fire-box ; as in the 
yard, for example, where a special building could 
be constructed for the purpose, and the oil pipe 
carried underground. On board ship the oil cham - 
ber might be situate in the hold, or near the keel, 
and the water reservoir on deck. The petroleum 
in this way might be kept in tanks covered with 
water remote from the fire, and where nothing but 
design could set fire to it. It could also be 
supplied to the fire without exposure to sight, 
touch, or smell, —Practical Mechanic's Journal, 


LETTERS TO THES EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible. Therearemany claimants upon the space 
allotted to letters and other correspondence. | 


. FURNACE BARS. 

Sir,—Allow me to thank Mr. Mulholland and Mr. 
Jackson for their very timely and kind information 
about Furnace bars. Would either of them or any 
reader tell me how to construct the most simple and 
inexpensive self-regulating damper; also the most 
simple and inexpensive way to consume smoke ? 

H. PRITCHARD. 


BORING COLLAR AND DRILL CHUCK. 


Sir,—I beg to send a small contribution to the 
enlarged edition of your truly valuable journal. I 
have taken it from its first number, and as an ama- 
teur only in mechanics, have been highly gratified 
by the information so largely given on all branches 
of mechanical and scientific pursuits. Allow me to 
thank you for your kind insertion of the few con- 
trivances I have sent, and to express a wish that a 
prosperous new year will be enjoyed by your Exe- 
LISH MECHANIC. Taos. E, MERRITT. 

Fig. 1.—Drill in position. 

Fig. 2.—End View, showing V-grooved nipping 

wheels, 


DESCRIPTION OF DRILL Cuton.—A is the body, 
B B are the two semi-cylindrical jaws, hinged tothe 
body with hinges C ©. The jaws are formed by 
turning a cylinder, hinging it as shown above and 
below, and then by cutting with a fine fret-saw, you 
get the semi-cylindrical jaws B B. The jaws are 
coned off towards the ends, and fitted with a nut D. 
The peculiarity of this chuck is, that it is fitted with 
two small V-grooved wheels E E, which are sunk 
into the inner surfaces of the jaws, a small portion 
projecting so as to nip any sized drill-shank intro- 
duced, when the nut is turned. It will be seen that 
the drill is always held central. 
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IRON GIRDERS. 

Sir,— Will you allow me to point outa sma'l error 
in your last number, in the article, ‘* Kirkaldy’s iron 
aud steel testing works?” Referring to the patent 
girder of Messrs. Phillips you remark, ‘‘its peculi- 
arity consists in the flanges being rolled solid instead 
of being riveted as heretofore, etc.” There is neither 
novelty vor peculiarity in this form of girder. For 
the last 10 or 15 years, rolled iron girders, flanges, 
and all in one piece, have been in use among Engi- 
neers for the cross girders of Railway bridges and a 
variety of other purposes. Any of the leading iron 
firms of England will supply rolled girders as per 
sketch up to 12 inches in depth and of a proportionate 
breadth of flange. THOMAS CARGILL, O.E. 


SUBSTITUTE FOR SPIRITS OF SALTS. 

Sir,—It is not generally known that Sir William 
Burnett’s disinfecting fluid is a good substitute for 
spirits of salts, and answers the purpose much better 
for iron work (I cannot say for lead). I have seen 
it used extensively in an Engineer’s shop, and se- 
veral Plumbers I know use it very much in well 
work, with iron pipes. I can vouch for its superior 
qualities, and it is one-twentieth the cost. 

TURLING. 
MAGNETIC ENGINE. 

Sir, —E. Maddock states in your last impression 
that he is about constructing an electro magnetic 
engine. As I am about to do the same thing I 
should much like to be in communication with him 
either through your friendly pages or privately. 

My idea is that the most power will be obtained by 
placing the magnets at, or near, the periphery of the 
fly-wheel; it seems to me that if the wheel be large, 
the magnets numerous, and the contact made and 
broken frequently, the most power will be gained 
that the battery is capable of producing. My mag- 
nets will be made of uncovered wire ; in spite of what 
has been said to the contrary, I believe much loss is 
occasioned by insulation, excepting between the 
helicles, all my experiments tend to confirm me in 
this opinion. T, T. PARKINSON. 


NEW TOOL. 

Sir, —I have sent you a pen and ink sketch of a 
Tool which I registered in the 1851 Exhibition. I 
have never seen any so handy, and I make the public 
a present of it through you. : 

The Tool itself is 20 inches in length ; if much 
longer it would be too heavy for one hand. | 

The three bolts or bars which are riveted in square 


holes in the two triangular pieces are Sin, diameter 

the triangular iron top and bottom iin. thick at bot- 
tom and rather thicker at the top where the brass 
nut rubs. The screwis izin. diameter, and was made 


out of a piece of hoop L iron 3}in, wide and din. 


thick, welded on a 2 rod of round iron and Lin, 

The brass nut which fits the hollow screw was cast 
on a bolt a little smaller than the screw, and tumed 
in my lathe to fit the same; I can lift 4 tons with it 


ja common Argand burner. 
| gathers very thick in about a quarter of an hour. I 
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ary ard pull No 1 wire asunder like thread if I 
ike, 

N.B.—This Tool would be handy to rifle gun 
barrels—I have used it for that purpose myself. ` 

Taos, W. RICHARDSON. 
THERMO-ELECTRIC BATTERY. 

Sir, —I am very much pleased to hear of the incor- 
poration of the Mirror or Sorexcu with the Mx- 
cHANIC. It will be a great boon to those amongst our 
working mechanics who may have a turn for Che- 
mistry or Photography, &c. I for one wish you every 
success, and will do all I can to help you on with 
your Workman’s Excelsior. 

I must not take up your valuable time, however, 
with irrelevant matter, so to business. In reply to 
‘ Chips ” wishing to -know how to form a Thermo- 
electric battery, I give a few extracts. 

The simplest form of this kind of battery is made 
by connecting bars of bismuth and antimony— 
bismuth being the prsitive pole when heated at the 
point of junction with the antimony, but the nega- 
tive pole if the point of junction be cooled. 

Watkins’ massive thermo-slectric pile consists of 
an alternate series of square plates of antimony and 
bismuth, having their upper and lower edges alter- 
nately soldered together, so as to form a composite 
battery, and packed into a frame with non-conduct- 
ing matter, so as to leave the upper and lower surfaces 
of junction exposed when the upper surface of the pile 
is cooled, by filling the upper projecting portion or 
ledge of the frame with pounded ice, and the lower 
surface heated by radiation from a rectangular piece 
of red hot iron placed on a small iron stan | beneath, 
a thermo-electric current is generated sufficiently 
intense to exhibit the ordinary voltaic effects of 
light, heat, electro-magnetism, with its rotations and 
induction. 

This battery would be very costly, however, which 
I suppose would bea great drawback; perhaps a few 
series of the simple form first mentioned, using bars 
of copper pyrites instead of antimony and connect- 
ing the poles with a series of the secondary batteries 
so graphically described by ‘‘ Anion” ia No. 41 of 
the MECHANIC, third column, page 172, may answer 
‘* Chips’s” purpose. — 

If ‘* Chips” is quite a novice in electrical matters 
he had better not attempt to make his own appa- 
ratus till he has ‘“‘read up” the subject. He will find 
a good guide in Golding Bird’s “ Natural Philo- 
sophy,” published by John Churchill, New Burling- 
ton-street. 

I am about to institute a series of experiments 
myself, in a plain sort of way, upon Thermo-elec- 
tricity. THOMAS PEASE. 

[We hope that our obliging correspondent will 
favour us with the result of his labours,—ED. | 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


ComBustTion.—Can any reader inform me of a plan 
by which I may get rid of the smoke which gathers 
on a flask after being heated for some time? I use 
I find that the soot 


use the gas which is burned in the house—JAMES 


ROBERTSON. 


ARTIFICIAL PATENT FuEL.—Can any correspon- 
dent describe the most usual or best mode of making 
artificial or patent fuel from coal dust or slack? Has 
there been a patent taken out for such a process? | 

Cuvoxine.—Can any reader inform me as to the 
best method of chucking small work, such as brass 
or iron screws about half an inch in length?— 
T. E. M. 

Sram BorreR.—Will any reader inform me what 
are the advantages of a dome on the steam boiler, as 
we are aboutto have a 30-horse boiler made, and the 
maker we have applied to said it is all moonshine 


putting one on?—W. BERRY. 


LACQUERED Worxk.—Can any reader inform me 
the best way of cleaning and restoring lacquered 
work? and also the best way of applying lacquer to 
brass articles ?—S. STEVENS. 

Air Gun.—Would any reader oblige me with the 
description of an air gun ?—C. N. 

Lime Ligut.—Can any reader inform me where 
the fiavith lamp is to be seen, the price, and whether 
it fulfils all that is said about it; also, if there 
isany plan for using lime with an ordinary paraffin 
lamp ?—CALLUM Pris. 

VENTILATION.— Willany reader inform me of a good 
and simple method of ventilating school class rooms 
15 feet square? We have an air brick in the outer 
wall near tothe ceiling, but it does not answer the 
purpose; no foul air appears to go out, only cold air 
comes in. A slight sketcly would, if cofvenient, be 
of service; =- VENTILATOR, 
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I should be obliged to you or any reader who may 
have had the opportunity of seeing Mr. Kennan’s 
fret saw fer a further det-il of rocking shaft, vibrat- 
ing arms. &c., above the table, and if any of your 
readers could inform me how wood rings can be 
turned linked together.—T. H. 

JAPANNING.—In reply to Flanders Owen, in No. 
40, in ‘* Notes and Queries,” respecting japanning 
tin trunks, I shall esteem it a great favour if he will 
oblige me with the plan, and what kind of stuff he 
uses.— REIen HARKER. 

CyLINDER.—Can any reader inform me where I can 
get an oscillating cyliader with piston and rod com- 
plete, say 2 inches diameter, and 4 inches stroke, 
also the price of one either i2 brass or iron ?-—T os, 
CROWE. 

Tin TRunxs.— Will Flanders Owen be so kind as 
to send me, through your columns, his process of 
japanning tin truuks, also how to construct an 
effective stove fur the purpose ?—JoOuN Ross. 

Musicat Box.— Will any reader instruct me to 
contrive a clockwork musical box, also how to silver 

opper reflectors ?—GoDFREY. 

VELOCIPEDES.— In Vol. IL., No. 38, an Amateur 
tells us that he has a velocipede as near perfection 
as possible. I shall be glad to see the description of 
this in your paper.—'T’. BRISTOL. 

[We expected to have received the drawings from 
Amateur long before this, but have been disap- 
pointed.—Ep. ] 

Fret Saw.—I am greatly obliged to Mr. Merritt 
fur his information respecting the fret saw, but he 
omitted to mention how to make the saw, and set the 
same, as they are usually made at home, and I do 
not understand how the teeth ace cutin the first in- 
stance.—JoHN HERBERT. 

Perhaps some of your correspondents can inform 
me the best form of a moulding machine (vertical 
and cutter), thickness of wood 4 to 14 inches, the 
probable cost, where they can be obtained, and if it 
could be driven by hand power?—J. H. 

MILL ror GRINDING CoLours.—Will any corre- 
spondent let me know whether the machine men- 
tioned as paint-mill or colour-mill wouid be suitable 
for grinding printer’sink? Canitbe easily cleaned, 
so as to suit for grinding different colours, and, if so, 
who are the best manufacturers, what are the 
prices, and where may I obtain one or two?—JNo. 
LANGLEY, 

Laraz Morion.—Can any reader inform me of a 
cheap and easy method of getting aslower motion to 
my lathe. The lathe is a metal one 44 centre. The 
crank wheel has three rates, and the diameter of the 
smallest is 11 inches. The pulley has three rates, 
and the diameter of the largest is 6 inches. I have 
made the motion slow enough by putting another 
rate on the crank wheel of 4 inches diameter (one 
third less than diameter of pulley), but then the 
cut I can take is very small, and the band, however 
tight, slips on wheels with very slight increase of 
pressure at about 13 inch from the centre, My own 


idea has been to fixa spindle overhead with a wheel 
having two rates 164 inches and 6 inches dia- 
meter. By taking the motion from the 11-inch 
crank to the 16}-inch wheel, and then transmitting 
this speed from the 6-inch to the 6-inch pulley, I 
should get the motion slow enough. Is there any 
objection to the length of band? Again, if I 

rought the spindle forward so that its centre would 
be about 5 inches in advance of the centre beds of 
lathe, I ceuld give motion to the wheels on handle 
of slide-rert. so as to make it self-acting. Is there 
any objection to this? (The rough sketches I send 
will assist to explain my meaning.) Any hints or 
information from a subscriber will greatly oblige.— 
F. G. B. 

PITCH or CREW PROPELLER.—I wish to obtain 
the pitch of a screw propeller which I have. Can 
any subscriber inform me how to proceed, and also 
how to set the same out on paper ?—J. D. 8. 

Painting Macic LANTERN Sirprs.—Caa any 
valuable subscriber inform me how to paint magio 
jantern slides, so that any colour will appear clear 
and transparent, or the chemicals used ? -= VIRGIL. 


A MACHINE TO BLOCK THE Fronts or WELLING- 
TON Boots —Can any of your correspondents give a 
description of one, with drawing, if possible ?—S. L. 

Borrer Maxine.—Can any correspondent inform 
me of any work that treats expressly upon boiler- 
making? I have Templeton’s Workshop Compa- 
nion, but have found the length given for angle iron 
hoops in some instances incorrect. I want a work 
that will enter minutely into the subject, with the 
details.—DAvip Woop. 

ELECTRO Marrix.—If any kind correspondent of 
the Enexuisn Mrcuanic can inform we what material 
is most suitable for taking moulds from printing 
surfaces (metal or wood) for electrotyping I shall 
feel greatly obliged. It must possess the following 
properties :—Deliver freely, and yield sharp and 
faultless moulds, unaffected by immersion in the 
copper solution and unaltered by continued use. I 
have read Smee’s work, Walker's, and others of 
authority on electro manipulation, but find practical 
difficulties and objections in the instructions given 
for moulds to suit trade use. I have tried bees-wax, 
gutta-percha, gutta-percha and marine-glue, white 
wax, stearine, spermaceti, and have used combina- 
tions of the above wiih resin, flake, white Venice 
Turpentine, andso many other things that it would 
occupy too much space to enumerate, and I cannot 
arrive at perfection —MssAMICUS. . 

Micrometrer.—Many thanks to F. R. A. S. for his 
kind attention, but his answer does not meet my pre- 
seni difficulty. What I inquire for is the practical 
details for the construction of a wire position micro- 
meter, with two moveable wires (in consequence of 
which I apply tbe term double) consisting of 
general dimensions and arrangements of its parts, as 
being appropriate for a reflector of 13 inches diame- 
ter, 10 foot focal distance. In regard to the mount- 
ings, the simplest lineal drawing of Mr. Lassells 
would be sufficient for my purpose, and would be 
very acceptable. Further, in regard to the Luminous 
Image Micrometer, does it consist of what is called 


a Coddington eye-piece, with the third lens bisected; |. 


and does the semi-lens move in a plane as perpendi- 
cular to the axis, or in a curve like the heltometer ? 
Which of the two above micrometers have the 
most practical value? An answer from the Fellow 
of the R.A.S. would be valued by—T. W. B. 

Woop Dyvrs.—Will any reader oblige me with 
stains for the following woods:—Rosewood, walnut, 
satin wood, light and dark oak ?—T. K. 

TAKING A ProrurE.—Will some of your readers 
describe to me succinctly the chemical changes which 
occur when taking a picture in the following order :— 


1. -I put a plate in the bath. 

2. I expose it. 

3. I pour something on it and I see a picture. 

4, I fix it. 

5. In preparing a negative I put on alittle more 
silver solution. Is that anything like the depositing 
process of plating only without the galvanism ? 

Why should iodizing solution be necessary to plain 
collodion ?—M. C. 

BoILER Pressure. —Will some reader inform me 
the pressure of steam required to work a cylinder of 
14 inch bore, and 14 inch stroke, also the sized boiler 
preferable ?—INGONYAMA. 

GOLD AND BILYER SOLUTION. —Can any reader in- 

form me how to make gold and silver solution and 
whether it can be applied to steel, and how to use 
it?—Youne MECHANIC. 
_ GEAR.—Can any reader inform me how I can fix 
reversing gear on an horizontal engine, and also the 
simplest form of pump for supplying a 4 horse-power 
boiler? —C. A. WooLnovaa. 

I beg you to favour me with a sbort space in your 
valuable journal in order to thank ‘* Anion ” for his 
remarks concerning a secondary battery, which he 
inserted in the Christmas number. As he made an 
allusion to one of a more powerful description, I 
should feel particularly obliged to him if he would 
through your columns kindly acquaint me with it.— 
GALVANI. 

Waits JApAns.—Can any correspondent inform 
me the best and easiest method of preparing a small 
quantity of white Japan quick drying ?—ESsSQUIMAUX. 

BoitER.—Can any reader give me the size. and 
drawings of an upright boiler for a one-horse engine, 
to be without brickwork.—HccENTRIC. 

CONDENSING APPARATUS.— Will any reader oblige 
me witha plan and description of the newest sort of 
condensing apparatus ?—GoLDSMITH. 

Eccentrics.—Will some reader oblige me with a 


plan of eccentrics used in locomotives, and how to. 


reverse them.—GoOLDSMITH. 
Crmmnt.—Can any reader oblige me by informing 
me how to make a really good cement for uniting 


meerschaum ?—GUNMAKER, 


Wiectric.— Will Mr. Tonkes explain the helix of 
an electrical machine? I wish to know if thein- 
sulated wire is wound oa each bobbiv separately 
or both at once; if separately are the wires con- 
nected, and where ?—J, STEWART. 

Tue Tannine Procress.—Is the process known as 
the Tanning process the most convenient and best 
for an amateur in dry plate photography, and d> they 
make good negatives ? —TAN. 

Puorocraruy.—In taking a positive photographic 
picture of a steel engraving after the ordinary iron 
developed, I washed over the plate with a weak solution 
of iodine, and, when fixing the picture with cyanide 
of potassium, I observed a beautiful blue appearance, 
to secure which, I immediately washed the plate. 
Many professional photographers to whom I hava 
shownit consider it to have a very good effect. I 
have tried to produce the same on paper, but without 
success. I have had the picture on glass now about 
two years, and it still has a very pretty and novel 
appearance, and if any of your correspondents will 
tell me how to secure the same on pho prints, I shall 
be obliged.—I opinE. 


REPLIES TO QUERIES. 


AMATEURS Gas BLowrirm.—This may be easily 
constructed by any person; all that is requisite is a 
common blow-pipe and a piece of brass tube about 
3-16th inches in diameter. Bend the tube slightly 
at one end, and at the shoulder make a hole so that 
the small end of the blow-pipe may pass through 
into the larger tube, to come about flush with its end. 
Solder the joint to make it air-tight, and fasten pieces 
of vulcanized india rubber tube of any convenient 
length to each of the other ends of the brass tubes, ` 


and your instrument is complete. Let gas pass 
through the larger tube and ignite it, now blow 
through the blow-pipe, and by regulating the gas 
flame you can easily obtain any degree of heat you 
wish, as well as a very steady flame of any shape. 
No one who has once used it will willingly go back 
to the single tube or ordinary blow-pipe. The fine 
end of the blow-pipe should be about the centre of 
the larger or gas tube.—CyYcLoPs. 

Mr. G. W. WaAtron’s VELOCIPEDE.—I am fully 
convinced that Mr. Walton will not ‘‘ fire the river 
at London,” as he has failed even to kindle a spark 
of enlightenment or information to my present 
slender knowledge of velocipedes. I shall feel ex- 
tremely obliged if your correspondent will be more 
explicit if he should again attempt to make any fur- 
ther observations. I am totally ignorant of its 
entire principle, and hope he will favour me with 
some more comprehensible remarks, as I am greatly 
interested in velocipedes, and should like to construct 
an efficient, and as serviceable a one as possible.—S. 
Pocock. . . 

BATTERY.—I have-no doubt that many of your 
readers feel obliged to ‘‘Anion” for his contribution to 
your Christmas number, and I trust that the pro- 
mised information respecting the rest of the appa- 
ratus in connection with the ‘‘ secondary battery,” 
&c., will very shortly appear in the excellent EnG- 
nish Mrcwanic,—J. R. e 

THE Sarery VALvE.—For weeks past a question 
upon which I have once or twice touched, but have 
from want of time been unable to deal with tho- 
roughly, has been outstanding, and hitherto dealt 
with by your correspondents as one of an entirely 
different character from that which the originator of 
the problem evidently intended. Having just now 
a few moments’ leisure, I employ them oa this sub- 
ject, as I consider it one of the most important that 
an English mechanic can take an interest in. j 

In your number 31, page 52, T. G. Maugh asks 
the apparently simple question, ‘‘ What is the method 
of ascertaining the pressure of steam a beiler can 
bear by the safety valve?” This question, simple 
as it may appear, is one requiring some enquiry, and 
has evidently been misunderstood by all who have 


attempted to reply tovit, in fact, if it were not for the 


eh le 


results of. Mr. Wm. Fairbairn’s labours, nothing 
scarcely worthy of an answer could be given to the 
question. ‘Thanks, however, to his energy, and 
really wondrous devotion to engineering as a science, 
we have transmitted to us a formula so simple that 
none can surely misunderstand, while its accuracy 
has been put to a test that seldom falls to the lot of 
formula, founded upon tensative operations. In 
order, however, to use his formula, it is necessary 
to find the strength of the material of which the boiler 
is to be composed, which can only be done by expe- 
riment prior to the boiler being made, upon a portion 
of each plate, and even then we must assume the 
plates to be homogeneous, a thing rarely practically 
realised, yet sufficiently so for practical purposes. If 
now we assume that— 

D = the internal diameter of the boiler. 

L = the length submitted to bursting pressure. 

l = thelength after substracting the part punched 

out. 

P = the bursting pressure. 

"{* = tenacity of material in Ibs. 

t = thickness of plate in parts of an inch. 
The force to produce rupture longitudinally must be 
equal to D L P, and the resistance opposed to this 
force is equal to the area of material in the longitu- 
dinal section multiplied by its cohesion or 2 t, 1, T, 
and if rapture takes place, the bursting pressure is 
at least equal to, but must be greater than the re- 
sistance of the material; yet let us consider it equal 
and the equation becomes— 
D L P =2t1T hence 

2t1T 


DL 
In this simple formula your correspondent has all 
the information he can possibly require to suit his 
purposes, and its accuracy was most wondrously 
tested in the unfortunate event which occurred at 
the Atlas Works, Manchester, when plates ?” thick, 
gave way under a pressure of 120ibs. per square 


sets 
z P = 


inch, and Mr. Fairbairn, who was called in as evi- { 


dence, showed clearly from the above formula, in 
combination with experiments subsequentiy made, 
that the explosion was inevitable, Itis quite true 
that the Times in reporting Mr. F'airbairn’s evidence, 
made 20 tons==45,000]bs , but since reporters cannot 
always be mathematicians, and the error did not ma- 
terially affect the result obtained, perhaps it would 
be better to accept the theorem gratefully, and bury 
the humbugs of reporter3 ia their native soil—obli- 
vion.— Wm. TONKES. 

Broxzixa.—I teader to ‘ Give and Take” my best 
thanks for his detailed account of how to rebronze 
my coffee pot. Ihave a forge at command, and will 
take the first opportunity of trying his process. 

ERROR OF Printer.—In perusing your notices to 
correspondents, I find yeu have been mistaken in 
putting level wheel instead of bevel.— Joun MELAN. 

ProtograPHy.—‘ Lenox,” in No. 41, is informed 
that the best artificial light is the magnesium wire, 
sold at about 6d. per yard. The following is a list 
of the chemicals required in taking a collodion pho- 
tograph :—Collodion, crystallized nitrate of silver, 
protosulphate of iron, glacial acetic acid, nitric acid, 
alcohol, pyrogallic acid, citric acid, hyposulphate of 
soda, black. varnish, luirit varnish. For full infor- 
mation I should advise ‘‘ Lenox” to purchase ‘* The 
Principles and Practice of Photography,” by Jabez 
Hughes, 379, Oxford-street, W.—J. A. H. (Wolver- 
hampton). 

Dyzt.—In answer to ‘‘ Parian,” he can make a good 
ebony dye by giving his work two or more coats of 
logwood, and two coats log wood and green copperas. 


— 


Curting Screws Ix Woon.—In answer to “X, 
Y. Z.”, he can get a tap and engine for cutting exter- 
nal and internal screws in wood at any tool-maker’s 
shop, ranging in price from 4s, to 30s. according to 
size.—T’, H. 

TRACING PAPER.—In answer to J. H. Raven, he 
can make a good tracing paper by thinning down 
Canada balsam with turpentine.—T. H. 

Tuanxs.—Allow me through your useful paper to 
thank ‘I’. E. Merritt for the trouble he has taken in 
describing his fret saw, for which I tender him my 
sincere thanks.—Burr JOINT. 

RENDERING Ivory FLEXIBLE.—In reply to J. 
M‘Murray in No. 41, “ Ivory may be rendered 
flexible by immersion in a solution of phosphoric 
acid (sp. gr. 113) until it becomes translucent, when 
it is washed in clean cold soft water and dried. In 
this state it is as flexible as leather, but gradually 
hardens by exposure to dry air. Immersion in hot 
water will restore its softness and pliancy.”—Cooley’s 
Cyclopedia.—J. K. 

Preparing Tracing Parer.—J. H. Raven askg 


for a receipt for preparing tracing paper; I extracg . 


the following from Mr. Grier’s Mechanic's Culeus itor 
Mix equal parts of turpentine and drying oil, and 
with a rag lay ib on a sheet of good silk paper, 
allowing the paper to lie by for two or three days to 
dry, and when it is so it will be fit for use. To use 
it lay it on the drawing to be copied, and the 
prepared paper being nearly transparent, the lines 
of the drawing willbe seen through it and may be 
easily traced with a black lead pencil. The lines on 
the oiled paper will be quite distinct when it is laid 
on white paper.— BURNLEY. 

Screw Tureaps.—‘* One in a Fix” will find that 
double threaded or anynumber of threaded worms can 
easily be made in ihe following manner. Take a 
piece of paper and draw a succession of straight 
parallel lines (the distance of the lines from each 
ether depends upon the coarseness of the thread), 
then fold your paper round a cylinder (any size) 
instead of letting the top Jine meet the top line 
again. After passing round the cylinder, let it meet 
the second line, and it will have a single thread ; 
place it to the third line and you will obtain a 
double thread So you may increase the number of 
threads to any amount by cutting down each line 
after folded. . 
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MAISSIN JONN Forze. 

ARTIFICIAL Macyet.—In answer to ‘‘ Telegraph 
Clerk’ respecting an artificial magnet, he ‘oes not 
state what power he requires or to what uso he 
intends putting it, but I will give the dimensions of 
one 1 have lately fitted up and that will guide him in 
his choica. Take a piece of inch bar (round of course) 
thirteen inches long, and bend it into the form of a 
horse shoe with the end strictly parallel, then get 
half a pound of covered copper wire, No. 16, and 
commence to wind on, the power may be increased by 
coveting the iron first by winding on strips of silk so 
that the surface of the iron is protected from contact, 
leave a free end of about 3 feet for attachment to the 
battery and begin about half or a quarter of an inch 
fromthe end, and fasten the first turn with a piece 
of packthread, and proceed to wind the wire on as 
closely and neatly as possible; it does not make any 
difference whether itis coiled to the right or the left, 
as it does not matter which is the north pole, and go 
right round the magnet, fastening the other end same 
as the first, the coils round ths bend will be a little 
open at the outside or it will not come square on the 
second limb. You may then attach it to the battery 
and see if all is right, if so, varnish all over with red 
sealing wax dissolved in spirit, and it is finished; but 
connecting one end of the wire will not be sufficient, 
as it is necessary that both ends of the wire should be 
attached to the battery’ to complete the circuit, or 
the magnetic influence will not be set up. With 
this magnet I can suspend 281b., usinga single pair, 
zing and copper, same as I use for Electrotype plates 
6 in. by 8$in., but an increase in the battery power 
would make it very much more powerful. If ‘‘ Tele- 
graph Clerk” would call at my house I should be 
happy to show him my magnet and possibly inter- 
change of ideas might beadvantageous to both. The 
wire is sold at Knight's, corner of Foster-lane, City, 
price 83, 6d. per lb.—G. Hupson. 

60, Park-place, Hast-street, Walworth. 

Scotch MxrcHanic enquires about a turbine; I 
have one made by the North Moore Foundry Com- 
pany, one man’s power with 15lbs. pre sure to the 
square inch of towns water. It has not been used. 
I have it to dispose of at much less than it cost me. 
Tf “ Scotch Mechanic” addresses E. H. H., Morning 
Telegraph office, Hull, he can have full particulars by 

ost. 
À TELESCOPE, &c.—In reply to A. M., substitute a 
concave eye glass, and you will have a telescope 
suitable for viewing terrestrial objects, let it be same 
diameter and focus as the convex one removed, I 
cannot give you instructions to grind and polish 
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lenses, it is too difficult. Ordinary paste will do— 
Ep. MoGurx. 

W.J. F.—It is my omission. Thanks. You say 
the contribution is not new. It has the merit of 
being a most interesting subject, and I think I have 
described it plainly, and made it simple enough as 
regards apparatus, &c.—Ep. McGurk. l 

Rute BrirannrA.—Purchase them in Manchester 
of any respectable optician ; it will be your cheapest 
plan.—Ep. McGurk. 

PowER or Microscopr.—A. microscope is adver- 
tized as magnifying perhaps 4 or 6,000 times. I 
bought one said to do this, a compound one with four 
objeet pieces, but a piece of moth’s wing 1-10th of a 
Square inch does not appear to ba so very much 
larger after all, certainly not 6,000 times, or even 6. 
How is the term of the magnifying power to be ex- 
plained ? 

PHOTOGRAPHIC. —*' A. P.” may remedy his both de- 
fects by bottling it, making it slightly alkaline by 
the addition of ammonia, and placing it in sunlight 
until the organic impurities are precipitated, and the 
solution appears bright :and clear. A thirty grain 
nitrate bath iodised with four grains of iodide of 
potassium to the sixteen ounces newly made gave 
the celebrated Mr, Wilson some of his best instan- 
taneous pictures. In winter the silver bath should be 
stronger, say 40 grains. ‘* A, P.” must be particular 
to use pure distilled water in making his bath for 
this purpose.—R. H. P. 

Patent Compass.—Your correspondent R. W. 
Willis has got onthe wrong tackaltogether. My patent 
compass is not an insulator, just because it cannot 
be done. The compass needle may be counteracted 
by opposite poles, and by such means it may be ren- 
dered perfectly astatic, but insulation is out of the 
question. The principle I have adopted in my pa- 
tent is counteracting and adjusting. I place my 
several counteracting magnets in such a position on 
the compass card that the needle may have a portion 
of free polarity just sufficient for its working and no 
more; but there is no insulation. I keep up my 
currents by other adjusting magnets placed also on 
the card for that purpose.— ROBERT ALEXANDER. 

SKIN Preservine.—YoutuH.—Smaill skins may ba 
preserved in the following manner. They are first 
cleaned and scraped ; they are then rubbed over with 
arsenical soap, prepared thus:—To four pounds of 
white curd soap add one pound of arsenic and one 
ounce of camphor; cut the soap into thin slices, and 
dissolve it in one pint of water. When melted, add 
the arsenic and camphor, stirring them well together, 
and boil again, until the substance of a thick paste 
is attained, and pour it into jars while hot. When 
cold, tie it up carefully with bladder, and it wiil 
retain its qualities for years. 

POLISHING SKELETONS, &c. —My general way is to 
place the skeleton near an ant’s nest. In a week or 
so the flesh is all eaten off, and the bone is polished 
superior to any work of hand. Horns might pro- 
bably be polished in the same manner by rubbing 
over them some fatty substance that the ants will eat, 
—T. ALLEN. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


M ADDICE & POTTAGS, 
CRANE COURT, FLEET STREET, 
l LONDON. 
Printers of the 


ENGLISE MECHANIC & MIRROR OF SCIENCE. 


Hurst EUX’S ANTI-CORROSIVE 

PREPARATION FOR PREVENTION OF INCRUSTATION 

: STEAM BOILERS. 
Extract from Testimonials. 

MR.J. ABBOTT. September 28th, 1863, 

Sir,—We have used your Composition for some time and find ik 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, 


Tooley-street. 
Agent Mr, JAMES SBE OT Ty Mil gst Dockhead, Bermondsey, 
ondon., 


Redmund’s Patent Hinge Manufactory and 
Warehouse, ` 


WELLINGTON FOUNDRY, 68, CHARLES STREET, 
CITY ROAD, E.C. 


(Near the Canal Bridge.) 
BEN AMIN SLATER, Late E. Gollop, Sore 


PROPRIETOR. A Large Stock of the Patent Hinges kept ready 
for delivery, consisting of Floor Springs, Gate-hinges, Rising-hinges, 
Rising Spring-hinges, Not Rising Spring-hinges, Double Acting Spring- 
hinges, Rising and Not Rising Door Back-springs,-&e.—Price List ond 
Drawings on application as above. Foundry for Soft and Melleatle 
Tron, 
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STEAM ENGINES, 


f%\ 23 HORSE POWER, 
Sse?! Horizontal, with Governors, 
Pumps, &c., 


SJ complete, £15 15s, 


IRON CORN BINS va wee wee 258. 
WHEELBARROWS ive eve ww. 258, 
CHAFF CUTTERS oes ove ww. 458. 
LAWN MOWERS ... esa ae ww. 708S. 
GARDEN ROLLERS .. ove ww. 358. 
GARDEN SEATS ... Wie ts .. LOS, 

HURDLES & WIRE NETTING. 


RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


WATER-POWRR ENGINES! 
HESE Compact and Economical 


Engines have now been mostsuccessfully applied to work- 
ing Hoists and Cranes in Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid ail danger, 
celay, and inconvenience. 

Applications may be made to the Patentees, J OLN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire: or to T, M. PHARCH, 21, Thornton-road, 
Bradford, Yorkshire, 
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PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 

J. B. TUCK AXD €Q., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’ S PALENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY, 

Sarer INDIA-RUBBER, 

BUFFERS, 

Hosz, TUBING, BANDING, &c. 


; J. H. TUCK AND CO, 116, 

IA CANNON STREET, E.C. 

TRADE MARK, WORKS, LAMBETH. 
Contractors to the Admiralty. 


PATENT HOLLOW &TEAM PACKING. 


YHE great and peculiar advantages of this 
packing consist in its remaining perfectly elastic, and is so con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Aix-proof Goods, or any description of India-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Mauutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London t.0, Mr. H. FERRABEEH, Agent, 


LEATHER DRIVING BANDS 
for Machinery (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 
WwW. GOODWIN, AND CO, MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


Price List Free, 


JAMES MUNRO 


(From Messrs, Holtzapffel nd Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers, All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer's Tools, &e. Boring, turning, planing, screw and wheel 
culting, dividing, &e, 
4, GIBSON-STREET, WATERLOO-ROAD, $, 
WwW. & A. GLOW ER, 
ENGINEERS, MACHINISTS, 


LATHE, AND TOOL MAKERS, 


CLARENCE STREET, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


MECHANIO'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Bogs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS LATHES from 384. 
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Manufactured Solely by 
JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
FOR MARCUS BOURNE NEWTON, 
WHARF No. 4, RING'S CROSS GOODS STATION, SONLEGN, 


Where is always on hand a large Stock of E 


SALT-GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in. DIAMETER; FIRE 


BRICKS; CLAY RETORTS ; and TERRA-COTTA. GOODS OF ALL DESCRIPTION. 
Adamantine Clinkers, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. 
pm A 


LL. SUGDEN AND CoO. 
SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 
WESTMORELAND WORKS, 
WALWORTH COMMON. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. « 1s. 6d. per lb, | INDIA-RUBBER CORE PACKING (HEMP)... ee Is. dd. 
CRICKMER’S PATENT PACKING . os os se 28, 3d. gy _Do. $ Do, Do. (COTTON) .. 2s: 6d. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface_requiring but little Pressure 
keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS., 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &. 
CAUTION.—Engincers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


BY HER MAJESTY’S ROYAL LETTERS PATENT. 


CUNNINGHAM’S 


Ornamental Wood andl Weta Cutting Machines, 


AND DRILLING APPARATUS. 
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W , 2 . CUNNINGHAM begs to call the attention of the Public to his newly-invented Ornamental 
springs, and its peculiar aan ot ‘pility to” ape ely of construction, precluding the possibility of speedily getting out of order, having no 
dition, and high finish eee ae oe Th, al kinds of fret-work, render it at once an acquisition and au indispensability where accuracy, expo- 
wé Arid aking as lit tle nots J Tis ox y working is exceedingly easy, requiring no more exertion than an ordinary Se wing-machine for ladies’ 
room- ofthe amate ur. The ae tak A utility, combined with neatness of construction, fit it not only forthe wor kshop but the drawing- - 
desivusin wood- work. Dori tl a oe of apencil in the hands of the operator, enabling him to produce the most elaborate artistic 
thick rie leo spzedil hee He (0) sae ard texture woods lin. thick, are as readily sawn through as the finest veneer ; metallic plates of fin. 
delientsy and er foution oe A et ieee specimens executed by this machine, which have been universally admired for their extreme 
waited tor te eon cane ow E to be unrivalled, may be seen at the inventor’s address, The length of stroke ofthe saw can be 
circulars: ’ simple mechanical contrivance is attached for blowing the sawdust fron: the saw whilst working, also a 
Eo A ae eels is W. J. C’s PATENTED DRILLING APPARATUS, which may with the greatest advantage be com bined 
poss adran aae Gyee ine eae ee ee enlarging its range of usefulness, or it may be adapted to a lathe, or as a distinct machine. Its 
tie Onerasor A ita e í a he for drilling purposes must be apparent when by the addition of this apparatus to a 5in. centre lathe 
facility is PaT Sat i e centre of three or more feet, and the drill being vertical and-worked by leverage greater accuracy and 

. For ornamental purposes it surpasses all hitherto contrived methods, not being limited to one centre around which to 


describe g i ` ther : ; 
andie F angles, circles, or any other mathematical figure, the operator is at perfect liberty to describe every conceivable device the fancy 


W. J. CUNNINGHAM, 3, MARKET: STRERT, BLOOMSBURY SQUARE, LONDON, W.G 
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‘LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 
Lathes Complete, £7 5s., £9, £11, £16 16s. 


Chucks, and all kinds of apparatus fitted to lathes, 
Engineers’ Froes and Toons of every description. 


AMERICAN TWIST DRILLS AND SELY-CENTRHE- 
ING CHUCKS, for holding all-sized drills ; 
AMERICAN SCROLL CHUCKS OF ALL SIZES. 
JOSEPH BUCK, 


24, NEWGATE STREET, E.C., and 164, WATERLOO 
~ ROAD, 8. 


AMATEURS 
LATHES. 


É Rd. PEARCE, 


tand MACHINIST, 
77, GT. SUFFOLK- 
STREET, 
BOROUGH, S.E. 


Lathes ready for use 
from £3 10s. 


LATHE WORKS. 
“AMUEL COHEN AND SON, 
à ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill- rents, West Smithfield, London, E.C., have on hand the 
largest stock in Engiand of every description of hand or foot lathes, 
self-acting aud screw-cutting lathes, punching and shearing machines, 
feur-pillar standing press es,—Screw-cutting, Turning, ae and 
Planing for the Trade.—Several second-hand planing and drilling 
macluuts to be disposed of. — Ilustrated Catalogue on application. 
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ACHINE TOOLS, AS LATHES, 


L Drilling, Slotting, Planing, Shaping, Screwing, Punching, 
and Shearing; also Lathe-Heads, Side- -Rests, and Chucks, Circular 
Saw Benches, * Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
Stock.—_EDWIN J, OXLEY, Engineers’ Tool Depot, 43, Port-street, 


Manchester. 
H G. C O O M B S$, 
a Opposite the ‘‘ NAPIER,” 


BRANDON ROW, NEWIN GTON CAUSEWAY, S.E. 


Girders, Wrought. 
Ditto, Cast. 
Columns, 
Tanks. 
Railings. 
Staircases. 
Machine Casti 
Roofing. 


All ki ee of Cast ov Wrengiit 
Iron Work estimated or, 
designed, 

ROTSTS FITTED UP 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ 
MAKER. 

33, FIELDGATE-STREET, WUITECHAPEL-ROAD, B, 
Patterns designed and arranged trom instruction according to 
requirement, 

Castings for Model Engines kept in stock. 


QTEAM PUMPS, for Feeding Boilers, Raising 
k. Water, Turning Aucis Power, &e. Sizes from 2}łin. to 
12in, diameter, PORTABLE STEAM ENGINES, from 4-horse power 
and. upwards, fitted to ordinary Horizontal Multitubul: wr Boilers. 
JOHN CAMERON, Egerton-street Tron Works, Mung Manchester 


"-NSTRUCTION IN CIVIL 


ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c. For terms, apply to Mr. 
SCOTT TUCKER (late: Colonial ENGINEER, atthe Cape 
af Good Hope), 31, Duke-street, Westminster. 


ngs. 
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on each 


Tel ; 
Mark elescope 


THE 


“DYER? 


WITH LEATHER SLING AND CASH, 10s. 6d. ; 


TELESCOPE, 


OR WITH ASTRONOMICAL T 
EYE-PIECE, 15s. 6d. 

This Telescope has an Achromatic Object-Glass 1'1 inch in diameter. It possesses a magnifying power of 144 times 
superficial; will see a church clock at FOUR MILES, and distinguish small windows in housesat TEN MILES. The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
rate, and are equal in every respect to one of a much higher price. 


Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E. G. Wood, at the Chief office 
No. “12, ILLUSTRATED DESCRIPTION POST FREE, 
CHEAPSIDE, LONDON. 


MANUFACTURED ONLY BY E. & WOOD, OPTICIAN, ETC., 74, 
MOREWOOD'S PATENT CONTINUOUS ROOFING SHEETS of GALVANISED IRON 


In lengths of 50 to 500ft. and upwards, by 2ft. wide. CHEAPER THAN FELT WHEN FIXED COMPLETE, 
For price, instructions as to fixing, &c., apply to the patentees, 
MCBRHWOOD & Co., 


DOWGATE DOCK, UPPER THAMES STREET, LONDON, E.C. ; LION WORKS, BIRMINGHAM, AND 
ETTINGSHALL IRON WORKS, BILSTON. 


P GRANGE ROAD, PERTOT 'DSEY, London, &.#. 
p aa = 4 i i 
D 7 LSE = cos ae 
P LT ani DAMLEY'S S “BOUBL E PS eUMATIC BARDEN PUMPS. 
leet null i io T M 4 THE BEST AND CHEAPEST MADE, 


TESTIMONIALS. 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 
Prize Certificate awarded by the Jury of the Royal Horticultural 
Society, July 24, 1864. 

EXTRA PRIZE certificate awarded by the Floricultural Society 
Walthamstow, August 31, 1864, 

Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS ‘are labelled 


PATENT. 
(ES BaiLev’S TEST PUMP Kae Bevan 
ja Built. a 62 GES iVe 


BOILER EXPLOSIONS PREVENTED 


BY THE USE OF 
BAILEY? S 


BOILER-TESTING 
APPARATUS. 


Complete on cistern, 
gun-metal working parts, 


PATENT. ieee 1 PLUGS? 
flexible tube, union joint, : 
nipple for boiler, and LOf oath 5 
gauge to 250lbs., 10 basa i/3 


nett. Packed in case, 
ready for delivery, A a 
pPusitte Ully 


, £18 10s. 
on WORKS, SAL TORD, MANORESTER 


ROSCOE'S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


of Great Britain; also on the French, Belgian, 


Largely in use on most of the principal Railways 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &e., &e. 


TESTIMONIALS AND PRICES POST FREE. 


APPLY TO = 
EDUZTIN EL. NEWBY., 
CITY, 


KING WILLIAM STREET, 
LATE 
31, CHEAPSIDE, E.C. o 
The above Lubricators grease every particle of steam previous to its passing through the valves into 
the cylinders. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS accuRACY, may be obtained of 


RICHARD LLOYD. 


WILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGH AM, 
Olubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


sn a 
CHANGE WHEELS FOR SOCREW-CUTT TING LATHES, 


3 9 A, 
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UPFIELD GREEN, 
BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, 


SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 
WHEELER & WILSON’S SEWING MACHINES, 
Are now able to supply makers of the above machines 
with all the castings, &c., required for them. Also 
Hooks ready for use, well-finished, and every one tested. 

A complete set consists of Stand, Crank, and Pulleys; 
the machine castings planed and bored; together with 
a Hook in good working condition, which will be for- 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. 


RANTS PATENT PORTABLE 


RAILWAY, with trucks and turn-tables, is 
acknowledged by purchasers to effect a saving of one- 
half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out 
farmyard manure, especially when the land is too wet 
for carting. Earth moved and lakes emptied by con- 
tract. Full particulars on application to Mr. J. Grant, 
at bis Steam Factory Love-lane, Bankside, Southwark, 


Ld s 


HEATED AIR ENGINE. 
HOR all small purposes, such as driving Printing 
Presses and Lathes, hoisting, pumping, and for 
agricultiral uses, the above Engine is the cheapest that 
can be found. 

Ttcan be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday. No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


W. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


ECOND-HAND and NEW MODEL STEAM 


ENGINES, Beam, Table, Horizontal, Vertical, Locomotive, 
Oscillating, &c, witl and without the Boilers. MATHEMATICAL 
INSTRUMENTS, PHOTOGRAPHIC APPARATUS, MUSICAL 
BOXES, Ordinary, Drum and Bells, Flute, and Tremolo Flute 
accompaniments, MICROSCOPES, TELESCOPES, OPERA GLASSES, 
&c, DISSOLVING VIEW and MAGIC LANTERNS, and SLIDES 

‘by all the best Painters. Catalogue three Stamps. JAMES BOWIE, 
178, HIGH HOLBORN. 


SOUL AND C0., 3, LEADENHALL STREET, 
LONDON, E.¢. 
Pressure & Vacuum Gauges. { Marine Engine Governors, 
Steam Engine Indicators. Engine Room Telegraphs. 
Engine Counters (& Clocks) | Salinometers (Long, How). 
Engine Room Fittings and | Thermometers, Hydro- 
Tools. meters. 


MERCHANTS, 
ENOW HILL, | i 
BIRMINGHAM, 


One Minute’s walk fromthe Great Western Railway Station. 


BOOKS OF SECTIONS SUPPLIED on APPLICATION. 


BY ROYAL LETTERS PATENT, 


JNO. COPPARD AND COS 


Appliances for 
SHOES 


ROUGHING HORSE 


Are so simple a lad can fix them in a few seconds, they 
are far more effective than the old method. 
Price 3s. per set, Straps, 6d. each. 
PROSPECTUSES WITH TESTIMONIALS FREE. 
AGENTS WANTED,—APPLY 


84, FLEET-STREET, LONDON, E.C. 


NEW PHOTOGRAPHIC LENS, 
“EXTRA RAPID,” FOR “ CARTES-DE-VISITE” 
Price £7 7s. 


ALSO 
SHEPHERD’ S ‘CARTE-DE-VISITH” LENS, es, 1, in. Diameter, 44in. Focal 
Length, to take Portraits in 12ft. from Sitter to Lens, With a set of Waterhouse Diaphragms, in 
morocco case re is oe is ae lacie a» aa TE Ka oe 
SHEPHERD'S ‘‘'CARTH-DE-VISItTE” LENS, “8. 2,” 23in. Diameters, 6in. i, } 
7 7 


PORTRAITS, 


at 


Length, to take Portraits in 18 or 19ft, from Sitter to Lens. Withaset of Waterhouse Diaphragms, 
in Morocco CASO as 


PHOTOGRAPHIC CHEMICALS AND MATERIALS, | 
SQUIRE & Co., 52, KISG WILLIAM STREET, LONDON BRIDGE, E.C. 


N 66 EXCELSIOR,” “ PRIZE MED AL ” 
amily Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS. 


TS easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip, Price from £6 6s.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


THE WORKING MAWNW’S SEWING 
MACHINE. 
Honourable mention awarded at the 
WEST LONDON INDUSTRIAL 
EXHIBITION. 


For Families, Tailors, Dressmakers, Mantle- 
makers, Umbrella makers, Ladies’ outfitters, 
Himbroiderers, &¢., &. It is exceedingly = 
cme al Te een can be “=== : 
understood and worked by a child, and ; 
strangers to machinery can. rendily understand  ©2¢-twelfth full size. 
it from the illustrated instructions sent with it. Its work is quite elastic, 
stronger than that done by hand, and will not wash or wear oub before the 
goods themselves. It uses silk, worsted, thread, or cotton, from one ordinary 
reel,using less to produce the same strength than any other class of machine. 
The only essential extras really requisite are, say one dozen mixed needles, 
1s. 6d., and oil can, 6d. With its latest improvements it works on thick, thin, 
or glazed goods, without alteration, and on the receipt of a P.O.O. for amount, 
made payable at Pentonville-road, one wi. be sent to any address. 


W. STAINTON, 26, LIVERPOOL-STREET, KING’S-CROSS, LONDON. 


In addition tothe above the attention of Shoemakers is called to the Duplex, 
or double action machine, for doing their ordinary work, as well as putting 
new elastics into old boots, &c. l 


The Best and Cheapest Teas 


In England are at all times to be obtained at 


PHILLIPS and COMPANY, Tea Merchants 
8, KING WILLIAM STREET, CITY, LONDON, E.C. 
= Strong to Fine Black Tea, 1s. 8d., 2s., 2s. 6d., to 3s. per Ib 


Most Delicious Black Tea is now only 3s, 6d, per lb. 


RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., 1s. 8d. 

PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
THE BEST AND CHEAPEST. Inferior Houses copy this statement for 

obvious reasons, Therefore be particular in addressing to 
SO an PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
MARK, , London, B.C. 
A PRICE CURRENT FREE, SUGARS AT MARKET PRICES. 

PHILLIPS and CO. send all goods CARRIAGE FRE", by their own Vans, within cight miles of No, 8, King William- 
street, City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN IN ENGLAND, if to the value of 40s, and upwards, PHILLIPS and CO, have no connection with any House 
in Worcester or Swansea. 


PHILLIPS & COMPANY’S 


Fic. 2 
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BOOTS! BOOTS!! BOOTS !! 
ALL PERSONS REQUIRING COMFORT, NEAT- al 


NESS, and DURABILITY in the above named articles are invited to (Mit 
try the ‘“ EUPODION BOOTS” with “ MOLH’S PATENT HEELS,” they are li 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. SH 


_ BUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and 
6, Pembroke-terrace, Gloucester-road, Regent’s 
Park, near Chalk Farm. 


THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. “i i > 

Lonpon AGENTS.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland, 
road; Mackley aud Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr, Chapman, Leather Seller, 
Kennington-lane, S.E. i i >; j : hr a 
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W. BLACKETT, j 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


: | | MANUFACTURER OF ee : 
ENGINEERS, MILLWRIGHTS, IRON SHIPBUILDERS, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS. 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. long. Twenty Drilling avd Boring Machines, of various sizes; powerful. Slotting Machines, 12in. stroke ; 
Punching and Shearing Machines for 2, 3, 4, 8 2, %, aud lin, plate; double-ended ditto, for ? and lin. plate; Shaping Machine, 10in, siroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. iong, stroke 16in.; Plate-bending Rolls, 8ft. Gin, long; Planiv g 
Machine 4ft x 2ft ditto, 24in. x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above, WS 

MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a largo assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. 
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Self-acting, Turning, and Screw-Cutting Lathes, z 
OF THE FOLLOWING SIZES, l i 
i 


For Sale, and Ready for Delivery :— 


Height of Centres. Pt Length of Bed. 
6} Inches. 4 ie tæ: 
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ELIAS HOWE’S IMPROVEMENTS IN SEWING MACHINERY. 
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F SCIENCE, _ 


(Jan. 26, 1866. 


SEWING MACHINERY. 


prg immense competition existing in the 
manufacture of sewing machinery compels 
` inventors and manufacturers to study improve- 


ments in every particular: they are equal to the- 


emergency, and no week passes in which there are 
not registered applications for letters patent, from 
all parts of the world, but more especially from 
America. The improvements we have this week 
to notice are by Elias Howe, jan., of New York, 
for which letters patent have been obtained here by 
Mr. A. V. Newton, of Chancery-lane. The first 
set of improvements relate to certain arrangements 
of mechanism for working the actuating parts of 
sewing machines—the frst of which consists in 
an arrangement whereby the mechanism for trans- 
mitting motion to the needle and shuttle is 
simplified and a silent motion obtained. In side 
elevation Fig. 1 shows the shutile about to com- 
mence its back traverse, and the needle descend- 
ing to pierce the cloth to be sewn. 
Underneath the front end of the bed A of the 
machine is a transverse shaft B mounted in 
bracket bearings ; to this shaft a driving pulley 
C is keyed, having on. its face a crank pin, to 
which a rocking slide D is attached, having at its 
rear end a curved slot by which it is suspended on 
a block.piece E, carried by a stud pin projecting 
from a pendent bracket F below the bed of the 
machine, and which block piece serves as a fulcrum 
for the rocking slide. This slide D has a lateral 
projection D! at right angles to its length, which 
carries a stud, and by means of this stud it is 
= connected to arod G jointed at its other end to 
the shuttle driver H, The stud on the projection 
D` also receives the eye of a coupling rod I, which 
connects with the rocking slide a rock lever K, 
pivotted on the bracket arm of the machine. At: 
its opposite end this rock lever K is also connected 
to the vertical needle bar L by a short link M. 
By the rotation of the driving pulley C and crank 
pin thereon, the rocking slide will be made to 
slide over the block piece (which is free to rock on 
its supporting pin), and by its connection with it 
the shuttle driver and needle-bar will operate the 
needle and shuttle, and timing their movements 
accurately to the requirements of the sewing 
operation, | i 
The second head of this invention relates to 
meaps of obtaining the feed in sewing machines— 
the first improvement in which relates to the mode 
of regulating the length of stitch where therotary 
or the wheel feed is employed. Fig 2 is a side 
view of the rotary feed, with the improvement 
applied. It consists of a peculiar form of cam 
which gives motion to the reciprocating clamps or 
other drivers of the ring or wheel carrying the 
roughened or feed surface. This cam is shown 
at A; is is mounted on the end of a driving shaft 
B, as shown best in the detached sectional view, 
Fig 3. The shaft B is carried in bracket bearings 
C from the bed of the machine, with a feather 
to receive the Cam A, and allow it to slide upon 
the shaft. Fig 4 shows the cam detached and in 
end view. -The projection on its periphery is made 
tapering in the direction of its length, and any 
-portion of that length can be brought to act upon 
the end of alever D, which is pendant from the stud 
axle of the feeding wheel E, and is intended to 
transmit motion to the clamp or other driver used 
to operate the rotary feed. A clip F is shown 
which grips the feed ring G, and causes it to turn on 
its wheel when that clipis rocked, The clip carries 
a tail piece acted on by rocking lever D, and it is 
returned to its normal position by a tension spring 
H. It being understood that the feed ring receives 
an axial motion from the rocking of the clip which 
is set in motion from the pendant lever D; it will 
be seen that by shifting the cam endwise on its 
‘shaft any desired extent of intermittent motion 
may be imparted to the feed surface, The end- 
way adjustment of the cam on its shaft is obtained 
by a mill-headed screw I, screwed into theend of 
driving shaft B. Ina shoulder at its outer end a 


circular groove b is cut to receive a pind from the. 


cam. The lowest part of the conical projection 
giving the least movement to the operating lever, 
represents the shortest stitch obtainable, and as 
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‘be fed without any change in the movement of the 


the cam is slidden to and fro on its shaft, any | THE ENGLISH MECHANIC 


desired amount of motion may be given to the 
lever to insure the required length of stitch. The 
end of this lever D having a constant bearing on the | 


cam, the clicking and hammering sound is avoided. 
It will be found preferable to fit it at its end with 
a bearing point capable of a slight turning action, 
in order that it may conform to the varying posi- 
tions of the tapering cam. This arrangement is 
best shown at Fig. 5, where a bearing point d is 
shown detached from its lever D, but capable of 
being fitted thereto by means of a socket pin. 

The second improvement -under this head of 
the invention relates to a novel arrangement of 
reciprocating feed. This is shown in side elevation 
at Fig. 6. A is a slotted bar placed in a nearly 
vertical position beneath the bed of the machine, 
and terminating at its upper end in a curved head 
which plays through a slot in the throat plate 
a3 usual, and carries a roughened surface for 
taking hold of the cloth. The lower end of this 
feed bar terminates in a ring which embraces an 
eccentric B, mounted on a rotating shaft C, set at 
right angles to the line of feed. A straight longi- 
tudinal slot is cut in the feed bar to receive a 
swivel sliding block D, which is carried by a stud 
axle from a lever E, hinged to under side of table. 
The slot’s direction is such that a line drawn 
through its centre would cross at an acute angle a 
line drawn longitudinally through the centre 
of the feed bar. The feed bar, by reason of its 
being mounted on an eccentric, is free to slide up 
and down, and to oscillate on this block as a 
fulcrum. The length of the feed bar is such that 
during about half a revolution of the eccentric 
the roughened feed surface is above the level of 
the throat plate, on which the material to be sown 
lies, and it thus presses upon the underside of 
the cloth which is held down by the foot presser. 
The hinged lever E carrying the sliding block or 
fulcrum D has a slotted end, through which passes 
a screwed rod F pendent from the table, to which 
rod are fitted two milled screw nuts G, by which 
the position of the hinged lever E carrying the 
sliding block is adjusted. By screwing these nuts 
up or down on the rod the fulcrum stud can be 
moved from or near to the eccentric, and the rela- 
tive lengths of the parts of the feed bar above and 
below the fulcrum will be thereby changed, conse- 
quently the head which forms the feeding surface 
will, by reason of this adjustment, be moved less 
or more, as desired, in the direction the cloth is to 


eccentric. The obliquity of the slot in the feed 
bar is such that the tendency of the eccentric to 
rock the feed bar is counteracted by the opposite 
inclination of the slot, and the feed bar is caused 
by the rotation of the eccentric to rise practically 
perpendicularly to take a firm hold of the material 
to be sewn ; when this action becomes subsidiary 
to the oscillating movement given to the feed bar 
by rotation of the eccentric through the upper 
quarter of its revolution, the inclination of the 
slot causing the forward movement of the feeding 
surface to be greater than that which would result 
from the action of the eccentric alone. The com- 
pletion of the revolution of the eccentric will with- 


draw the feed bar clear of the cloth, and rock the 


feed bar back to its normal position, from whieh 
it will again rise to take a fresh hold of the mate- 
rial to be moved forward under the action of the 
vertical needle. 


Gas FROM MINERAL O1L8.—The object of the 
invention of Mr. W, Sim, of Glasgow, is principally 
to produce gas, so that it may be employed in 
places to which it is difficult to convey coal. One 
kind of apparatus for producing the gas consists of 
a vessel to hold the oil, from the bottom or sides of 
which tubes project through which the oil is led by 
its gravitating power or otherwise. The falling 
drops are vaporised, and then conveyed through 
pipes in the ordinary manner. The oil may be 
vaporised in bulk instead of drops, if preferred. _ 

The steel bells which have been put up in the 
Protestant Church of Saint Antoine, at Friburg, 
have a fine full sound, and it is, thought that bells 
of this metal wilf offer a serious competition with 
those of bronze now used, but which cost much 
more, 
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THE “FOREMEN ENGINEERS” AND 
“CIVIL ENGINEERS.” 


NE of the interesting features of this season 

is the delivery of “addresses” by the Pre- 
sidents of the various societies at the beginning of 
their respective sessions ; and these are looked 
forward to with much interest by the members so 
soon as Christmas-tide has turned. In our last 
number we made room for Mr. Newton's address 


to the Society of Foremen Engineers, and a very 


admirable one it was: though, of course, we had - 
not room for all. Still in that which we -gave 
there ig much that is very interesting—especially 
that portion where the president, glancing back at 
the graves of men of genius, spoke earnestly of 
their fame and of the works left behind them, which 
will keep their memory green for generations. We 
go as far as Mr. Newton—even further, and trust 
that the tribute he paid so eloquently and 
“ heartily” will be inscribed on the minutes or 
recorded at full length in the written transactions 
of the Society for the perusal of the Foremen 
Engineers of the future. A chequered life is that 
of nearly every member of that society, and so 
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also is that of any man of note in the profession, 
be he whom he may. Many of them we know 
well, who take a pleasure in recording their various 
attempts at scaling Fortune's ladder, now that 
they have by strength of will become rich and 
' famed for their rare talents. The indomitable 
courage and perseverance of such men must 
command the respect and admiration of all who 
know them. As Professor Goldwin Smith says, 
the great fact of life is death; but he it is whose 
loss is felt the most who makes the deepest mark 
on the society of his time. Mechanical and civil 
engineers, in the main, have made this country 
what it is—and their triumphs will stand out with 
a halo round them when the trumpet is hung in 
the hall, and war is no more studied. We have 
bridged over the span of centuries to the time of 
Cheops, rival Alexander and the Cæsars, have in 
fact left the great works of olden time behind 
us now, and are striving on in a grander race 
—grander because the good of mankind is the 
oal. 

Yet we may not rest by the way. Good men 
fall therein exhausted, cheering on their fellows to 
deeds of greater daring; and that which has been 
finished in the year just closed, and is projected to 
be carried out in the years to come, shows that 
the example set by those who have dropped dead 
in their harnes has not been set in vain. We 
repeat the words of Mr. Newton to his fellow 
labourers, to go onward—to work, work. Not to 
talk and vapour about what has been done, but to 
scheme out what is new, and, if possible, better ; 
for true mechanical genius, as with aught else 
of greatness, knows no jealousy. It is a piece of 
great good fortune for the society that they have 
Mr. Newton as President. He is a credit to them 
and to himself, Any society might be proud of 
him as their president; and we know that the 
society has in him a faithful servitor, whose heart 
is in his work, and who knows not what it is to be 
tired in doing what is for the good of the foremen 
engineers, To be worthy of such a president is 
to do his behests, and raise the status of the 
society higher than it now is, by descriptive and 
speculative papers, and discussions. In doing 
this a triple benefit accrues, the society-is bene- 
fitted, the member becomes a sharper and shrewder 
man,.and his employer gets more value for his 
money, And we might add that, in the end, 
society at large receives the principal share of 
good. ‘True happiness, it has been well argued, 
consists in performing one’s uses faithfully. This 
statement will bear dissection down to the last 
joint in its vertebra, for it is perfectly true. Were 
this better understood, we should have less of that 
villanous competition which is sapping away at 
the foundations of society, but which we con- 
fidently predict it will not succeed in overthrou- 
ing so long as there “are out ‘and about” such 
workers as the men whose designations head this 
paj er. 

Taking a different line, Mr. Fowler, as President 
of the Institute of Civil Engineers, descanted at 
great length, and in excailent manner, on what 
the civil-engineer should be, on what goes to 
make up such an individual—especially if he 
desires to make his mark on his time. What is 
required of the civil engineer is something 
prodigious—but, after all, it is not more than that 
which the mechanical engineer must master to be 
anything greatly exceeding a plodder. We wish 
it were in our power to give room to Mr. Fowler’s 
speech; the will must be taken for the deed. 

So long as the two branches go on as they are 
doing, we will have nothing to regret save the loss 
of those who are called away year by year; we 
dare predict for the years to come greater triumphs 
than have been achieved in the buried years, and 
trust that we will often have to notice in connec- 
tion with the men who shall achieve those triumphs 
the names of John Fowler and Joseph Newton. 


The screw propeller engines of the Great Eastern 
were made at the Soho Works; they have four 
cylinders of the united force of nearly 1,700 
horses, but capable of an actual force of more than 
five times that amount. 


misapplied by man. 


ACCIDENTS IN MINES. 
' IL 

INING work is so exceptional and so much 
i at variance with all that constitutes healthy 
and agreeable occupation, that those who devote 
themselves to it should be provided with every 
means for making it at least safe. It becomes the 
duty then of scientifc and practical men who 
follow employments, which, however arduous and 
difficult, are free from physical danger, to take 
thought for their fellows who are never out of it. 
The first necessity of life above ground is un- 
doubtedly an abundant supply of fresh air, and 
this, as a general rule, is easily obtainable. For 
life below ground, the same want exists, but it 
cannot be supplied except by mechanical means. 
Nature is always accommodating and kind, and 
in her great laboratory operations and processes, 
visible and invisible, are continually going on, all 
of which are manifestly designed to sustain the 
great human family in health and comfort Na- 
tural laws, however, may be strained to their 
utmost limit, and are too often misunderstood and 
Hence errors, and what are 
called accidents, arise. It has been demonstrated 
over and over again, that in mines, artificial or 


forced ventilation, as a supplemental agency to 
that of the natural action ofthe atmosphere, is the 
one main requirement, and that, without it, death 
may be said to lurk in every corner. 
blem is, to remove, as rapidly as they are released 
from their prison house, the earth, the foul gases 
generated there, and to supply their place with 
air from above, having the due admixture of gases, 
which fit it for respiration. - Manifold have been 
the plans resorted to for solving that problem, but 
to avery great extent it remains unsolved, and 
painfully is the poor miner often reminded of the 
fact, 
various modes resorted to in the collieries of this 
country for insuring ventilation. 
are primitive, some are ingenious, some complicated 
but ineffective, and none are perfect. 
direction, much, therefore, remains to be done, 
and much will, we trust, ere long be done. 


The pro- 


It is not our intention to enumerate the 
Some of them 


In this 


The next point to consider is, how can we make 


the best of things as they are for the preservation 
of the miner’s life and limbs ? 
of Stephenson and Davy are the great protectors 
relied upon by mine owners and miné workmen, 
and they are undoubtedly of much service. 
are based on the same principle, although the 
details of their construction differ, and each kind 
has its advocates and patrons. 
superior to the old system of. ‘‘naked candle” 


The safety lamps 
They 


Both are infinitely 


testing and lighting, and they have in their results, 


justified the title given them. Safely lamps are, 
nevertheless, not infallible. 
disarrangement by accidents even while in fair 


They are subject to 


use. They are positively dangerous lamps when 


tampered with in any way, as it is to be feared 
hey too often are. The temptation to obtain more 
light than is emitted through their gauze coverings 


has no doubt led many a workman to the des- 


truction of himself and fellows. More light means, 


in his estimation, more coal, and more money ; 
piece-work being the order of the day in almost 
all mines, and hence the risk of death is incurred. 
The ‘‘ Geordie’ and the ‘‘ Davy” reflect honour 
on their inventors, but something more is required 
before mining is relieved of its present terrors. 
Fire-damp is the deadliest foe of the miner, and 
unfortunately it is subtle as it is deadly. Its slow 
accumulation is oue of its most dangerous charac- 
teristics. The flame of the safety lamp becomes 
pale and elongated as the mass of fire damp around 
it intensifies, for it requires to be sustained by air 
of a certain degree of purity, as he does who works 
by its dim radiance, This should operate as a 
warning. Sometimes it does, at others it does 
not. In spite of the ghastly notice of his lamp, 
the miner works on until he is surrounded by a 
highly imflammable and explosive fluid which 
awaits only the contact with fire to display its 
terrible nature. ‘The worker might then as well 
be working in a gunpowder magazine with steel 
instead of copper tips on his shoes. The danger 
is as imminent in the one case as the other, but it 
is hourly braved in our coal pits. It has been said 


that safety lamps indicate the varying per-centages 
of fire damp impregnating the air around 
them, by the changing hues and length of their 
flames. They may do so to the practised eye con- 
stantly watching the phenomena, but the workman 
has something else to do. Watching his safety 
lamp will not keep his own home lamp trimmed 
and burning—he must labour in order to do that. 
His wife and children must be fed at all events. 
That is the light in which he sees things, and he 
works on with a will regardless of merely chemical 
—we had almost said chimerical—warnings ; he 
dies at his holy task, and another item is added to 
the list of deaths in the coal pit. l 

It is evident, then, that in the absence of good 
ventilation, other agents than safety lamps are 
needed. So far as they go they are useful 
auxiliaries—and that is all. 

With a knowledge of these facts, and with a 
complete acquaintanceship with the natural and 
beautiful law of gas diffusion, Mr. Ansell, of 
H.M. Mint, has invented a Fire damp indicator 
which registers unfailingly the exact per-centage 
of fire damp surrounding it, and gives audible 
token of the presence of danger. A description 
of the various forms of the apparatus, and some 
comments upon the late fatal explosion in the 
Gethin coal pit, must form the subject of a third 
paper, JOSEPA NEWTON. 


OUR COAL SUPPLY. 
HERE seems to be little doubt in the minds of 
many intelligent men at the present time 
that we can fix a limit to the duration of our coal 
supply—that valuable fossil on which so much, if 
not the best part, of the commercial prosperity of 
our country depends. Within the last few months 
carefully prepared statistics, founded on certain 
well-known facts, have been brought forward, 
which must fix public attention to the matter, 
Looking at these later statistics, we find that the 
limit of duration for our coal stock is 100 years. 
We are not alarmists, nor can Sir William Arm- 
strong be so termed, and we think it but right at 
the present time to repeat his statement. He 
says, “The greatness of England much depends 
on the superiority of her coal, in cheapness and 
quality over other nations; but we have already 
drawn from ouy choicest mines a far larger quantity 
of coal than has been raised in all the rest of the 
world. The time is not remote when we shall have 
to encounter the disadvantages of increased cost of 
working and diminished value of produce. Esti- 
mates have often been made of the time required 
to produce complete exhaustion of all the accessible 
coal in the British Islands. The discrepancies in 
these estimates arise, not from any substantial dis- 
agreement as to the available quantity of English 
coal still in existence, but from the difficulty of 
estimating the rate of consumption in the future. 
The statistics collected by Mr. Hunt, of the 
Mining Record Office, show that at the end of 1861 
the quantity of coal raised in the United Kingdom 
had reached the enormous total of 85 millions of 
tons, and that the average annual increase in the 
eight preceding years amounted to 23 millions of 
tons. Assuming 4,000 feet as the greatest depth | 
at which mining operations can be carried on, the’ 
entire quantity of available coal existing in these 
islands has been calculated to be about 80,000 
millions of tons, which at the present rate of con- 
sumption would be exhausted in 930 years; but, 
with a continued yearly increase of 2$ millions of 
tons, would only last 212 years.” Thus Sir 
William ; but as we said above, this period of 
duration has been reduced by one-half in later 
estimates. Here is food for reflection for every 
thinking mind. But—there is always a but—are 
we quite certain that the whole of our coal-fields 
have been explored ? We think not. Our Ordnance 
Survey is not yet finished, a great deal remains to 
be learnt concerning Wales and Ireland; and it is 
not impossible that, owing to lack of trial, we- 
know not more than two-thirds of what trial and 
inquiry could make known concerning English and 
Scotch coal-fields. -For how comes it that every 
now and again a fresh field is found—or, at least, 


| that the public prints inform us such has been 


found? Yet this may not prevent us urging the 
careful study of this truly national question. We 
must have coals, or an equivalent, and we must 
know more, by a long way, concerning our coals, 
‘than we now do. The matter should at once be 
made a specialty by the Government, and a small, 
workable, permanent commission appointed, which 
shall institute inquiries over the length and breadth 
of the land, making quarterly reports for the 
benefit of all. And the Ordnance Survey should 
be pushed forward to completion rapidly and care- 
fully. How much we depend for our commercial 
existence on coal let every-trade tell. It is sufficient, 
to look at our immense iron and steam-shipping 
business—to glance at the immense consumption 
in towns—at our expanding railway system—and 
to think what would each and all of these be with 
a short supply of “home-grown ” coal, or with a 
fiuctuating one drawn from foreign sources. Look- 
ing at it in this light, and seeing how much we 
depend on the ‘‘raw article ” for meat and drink, 
it will strike most folks as only just that a stir 
should at once be made in the matter, and every- 
thing done that can be done by the Government of 
a dommercial country to get at the exact truth (if 
that ever can be got at) in the most rapid manner 
possible, expense being a secondary consideration. 
An Act would be required giving powers of entry 
on all lands, where it is desirable to pursue actual 
experiment, the same as is accorded to railway 
companies; though we should think landowners 
would be only too glad to give free entry on such 
an important errand. l 
It may not be out of place here to remark .on 
the necessity existing for the establishment right 
throughout the country of geological societies. 
Such exist in many localities, and are great 
successes. Several of these societies have had 
drawn up excellent charts of their districts, on 
which is summed up the products of their explora- 
tions and tests. It would be well if these were 
published for the benefit of all. And here we 
may remark on the great good to be achieved from 
the bestowal of Government scholarships on the 
most proficient students in these schools or socie- 
ties—scholarships of such value as would enable 
the students to come up to our mining school, and 
ive whilst they learn. Be assured that something 
tike all this will have to be done; and the sooner 
14 is done the better for us as a nation. The 
question. cannot be shirked. The ‘‘ woes and 
wrongs of Ireland” are of far less importance, 
perhaps, at the present day than this is, and the 
more searchingly and perseveringly it is gone into 
now the better will it be for us all hereafter. 
Meanwhile those who are engaged in perfecting 
new motors, who are striving to utilize petroleum. 
as a fuel, may persevere, sure of a fitting reward ; 
for one thing at least is certain to rule in their 
favour, and that is, the price of coal. Steadily it 
is rising in value, and so will their inventions as 
they are brought out; and they will certainly 
experience the truth of the old adage, that ‘Tis 
an ill wind blows nobody good.” * 


OUR JOURNAL AND THE MECHANICS. 


We have received the following pleasing letter 
from Mr. John Cormell, of the Lowsdown Iron- 
works :— 

f To the Editor of the ENGLISH MECHANIC. 

Sir,—I am sure you will be pleased to hear that mechanics 
here appreciate your journal. 

On Friday last, my workmen had their annual supper, 
and amongst other toasts, ‘Long life and prosperity to the 
ENGLISH MECHANIC,” was heartily drunk and responded 
to; feeling sure that your heart would be open like your 
columns to appreciate anything of the kind emanating from 
mechanics, I send it you. | l JOHN CORMELL, 

Lowsdown Iron Works, Cheltenham, 

January 15, 1866. 

With a mixed feeling of pleasure and pride we 
make room for the above kind expression and ap- 
preciation. Most heartily do we return thanks, both 
for the toast and for the manner in which it was 
received. We may remark that there is no better 
way of promoting a good understanding between 
employer and employed than a right down good 
Old English supper. Further, we think our journal 
only requires to be known to be appreciated; we 
do the best we can to deserve success, and such 
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gentlemen as Mr. Cormell materially assist us in 
securing it. We feel certain that large employers 


of mechanical skill will benefit by our journal | 


being disseminated amongst their workmen, and 
in compliance with the suggestion made to us we 


shall be glad to forward a dozen copies, post free, 


to any employer for distribution. We only repeat 
what is conveyed to us fifty times a week in com- 
munications, that our journal has proved to thou- 
sands of mechanics of more value than would a 
large library, and at a cost which is not worth 
mentioning in the same page. We heartily wish 
success to every workman in the Lowsdown Iron- 
works, and to their employer. 


PRACTICAL PHOTOGRAPHY .* 
IVe 


URCHASE your chemicals at a photographic | 


warehouse, or of a professional artist, if he 
will supply you, thereby securing the best materials. 
You need not lay ina large stock. Here is a list 
for your guidance, 

Collodion, buy it uniodized, z.e., the plain col- 
lodion and the iodizing solution in separate bottles. 
By mixing: as you require some waste is saved, 
the cost per ounce is the same. There is much 
valuable information on collodion and photography 


in general to be found in the “Circle of the 


Sciences,” vol. vii. ‘* Practical Chemistry.” 


Protosulphate of iron.............45 4 ounces. 
Re-crystallized nitrate of silver... 2  ,, 


Acetic acd oeii aran enea 2 a 
Alcohol ..... AEE EIET 4, 
Citric ACid pacien te 1 
Pyrogallic do. sold infž oz. bottles. 
Cyanide of potassium.......«...... er 


Nitric and muriatic acids, each... 1 
Bi-chloride of mercury seses. 
Bottle of Sohnee spirit varnish. 


A small quantity of carbonate of soda and two- 
pennyworth of blue litmus paper—this cut in 
strips and keep in a corked bottle. If you can 
procure a ‘* Winchester quart” it will nicely hold 
your toning solution when you print. Most 
beginners like to be in a hurry, but remember the 
proverb “More haste less speed.” If you have 
procured the chemicals, for which I advise you 
to pay ready money—you will not only be more 
careful, but avoid experiencing that disagreeable 
thrilling sensation which accompanies the perusal 
of a “long Christmas bill.” First fix up your 
room, shut the door and examine well that no ray 
of daylight enters. Arrange your tables, &., so 
that you can have the benefit of your coloured 
window when at work, and that when you open 
your door‘no bright light shall come flooding in. 
You may then proceed to filter the water, examine 
the bottles that they are perfectly sweet and clean, 
gum on blank labels, a strip of the albumenized 
printing paper wetted answers well, and graduate 
with the file and measure. This completed, 


e$ p 


you may proceed to mix your chemicals. Probably | 


at this stage you will be prepared to rest, or to 
wind up for the day and do a little reading. Ihave 


not mentioned any handbook in particular, as there 


are so many, but I think the two following you will 
find very. instructive, and make a good handbook 
when bound together :—‘‘The Universal Text Book 
of Photography,” by Harvey, Reynolds, and Fowler, 
of Briggate, Leeds, 1s.; and ‘‘ The Principles and 


Practice of Photography,” by Jabez Hughes, 379, 


Oxford-street, 1s. I may add, that as I have not 
the pleasure of knowing either of these parties, I 
merely advise you from the interest I have expe- 
rienced in using them myself. Ihave also by my 
side the volume of the “ Circle of the Sciences ” I 
mentioned, and this year’s volume of the ‘‘ Popular 
Science Review.” The two latter are more expen- 
sive. So much then for mental food. To resume, 
it is a good plan to draw out all the formule you 
require, and suspend it against the wall of your 
room for ready reference, When mixing or usin 
your collodion, remember that it is highly inflam- 
mable—avoid a candle or lamp. Measure the fluid 
contents of your earthenware bath with water, that 


you may form an idea of the quantity of solution 


* Continued from page 212, 
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2in. diameter—place one in the centre of each cell, 
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required. Make at least twice the contents of the 
bath. I need not go through the minutiz of pre- 
paring your chemicals ; filter them as you make 
them. Most formule run very much alike. The 
ones I generally use are the following :— 


FORMULA, 
GLASS CLEANER. 
Tripoli, 2 drms. 
Water, 2 ounces. 
Nitric Acid, 1 drm. 


| Bata. 
Nitrate of silver, 40 grs. to the ounce of water. 
Iodide potass, 4 grs, } add 1 drm, of this solution 
Water, 1 oz. to each ounce of the bath. 
Neutralize—filter 4 or 5 drops of Nitric Acid to 
6 ounces of bath. 


COLLODION. 
Plain, 3 parts. 
Iodizing solution, 1 oz, 


INTENSIFIERS. 
No. 1. iron. 
Sulp. iron, 4 drm. 
Citric Acid, 1 drm. 
Water, 6 ounces. 
No. 2. 
Silver solution for 1 and | Pyrogallic Acid, 10 grs. 
2. 10 grs. to the oz, } Citric Acid, 20 grs. 
Water, 30 ounces. 


DEVELOPER. 
Sulp. iron, 3 drms. 
Acetic Acid, 14 drms. ` 
Alcohol ‘5 
Water, 6 ounces. 


Fixinc SOLUTIONS. 
Hypo. soda, 4 ounces. 
Water, 10 5 

Dilute with 1-6th of water 
additional for fixing prints. 


Cyanide potassium 
drm, 
Water, 6 ounces. 


BRIGHTENING SoLUTION. 
Ist; ; 
Bichlor : mercury, 2- drms. ) dissolve with gentle 
Hydro-chlor. Acid, 24 ,, heat. 
2nd. Then of the above solution, 2 drms. 


Sulpht. iron 2 sg 

Alcohol 355 

Water 6 ounces 
PRINTING. 


Exciting Bats, Tonine BATH. 
60 grs. to the ounce, i 
Water, 15 ounces. 

Gold solution, 2 ounces. 


NEUTRALISE. 


Rinsing SOLUTION. 
Acetate soda, 1 ounce. 
Water, 20 ounces, : 

' Acetate soda, 1 ounce. 
Water, 20 ounces, 
Add 1 to 2 ina continu- 
ous stream, Prepare 

a week beforerequired, 

Shake frequently. 


, FIXING. 
Soda (before). 


DRY PLATE. 
: Ist. 
Gelatine, 5 grains. 
Distilled water, 1 ounce. 
Acet. Acid, 5 drops. 


Tannin. 
15 grs. to water 1 oz. 


Beaufoy’s Acetic Acid 
Make your usual developer, omitting the plain 
Acet. Acid, but add to each ounce thereof instead 
1 drm. of the gelatinized : the effect is said to be: 


. very superior. 


ELECTRO-METALLURGY.* 


WLLL guppose the trough made as directed. 
Procure two porous pots—6 or 7 inches high and 


let them stand on a disc of wood to prevent their 


adhering to the pitch. Place a cylinder of copper ` 


of about 14 inch diameter, 7 inches high, in each 


porous pot, and one of zinc in each cell outside the 
pot. A metal strap, copper is probably the best, 
joins the left hand terminal to the nearest zinc ; 
& | another strap the copper to the next zinc, and a 
‘third strap, the second copper to the right hand 
, terminal, 
should pass over the screw of the centre terminal, 
and the nut of that terminal screw down upon 


The. strap coupling the centre plates 


_* Continued from page 222, 
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it. You will thus have a very convenient form 
for varying power, that is, you can have one or 
two cells. | 

The precipitating trough isthe next to be thought 
of. A stoneware pan, about 16 inches long, 10 
broad, 5 deep, oval-shaped and glazed white, can 
be purchased at most china shops, and this forms 
a very good trough for the purpese when cased in 
a wooden box. The object of the box is chiefly to 
fix the terminals to the white glaze, to enable you 
to see the action that is going on clearly without 
disturbing the articles. | 

A sketch of the battery, plates, straps, terminals, 

: &c., shall be given, for the guidance of those who 
have never seen such things. 

I may here state that the battery is known as 
Daniell’s, or a modification of his principle, and is, 
I believe, the best one I could recommend, every- 
thing considered. The porous pot has been objected 
to, but I feel assured any student following my 
instructions will find little to complain of. How- 
ever, if any should prefer a battery without I will 
point out one. It is, like many others, a modifica- 
tion of Daniell’s, and was patented about 1851 by 
Mr. Fuller. I can recommend it from experience. 

Construct the trough of inch or ł pine 9 inches 
by 94 external measurement, and 8 deep, and two 
partitions, in such a manner that each cell is 2 

inches by 8 by 8 internal measurement. 
divide each cell again by a strip of plate glass or 
slate 84 long, 3} broad, by $ or 3-16 thick, so as 
to form two small cells 8 inches long, 1 inch wide, 
and 33 deep. At the bottom of each cell previously 
named, I may mention that the partitions should 
be let into grooves. When complete thus far, set 
it upon a bottom slightly larger than its own 
measurement, for the same reason as given in a 
_ previous case, pitch it inside with as thin a coating 
as possible to leave it water tight, and fix four 
terminals on the partitions and ends. The copper 
plates should be 34 inches by 73, and the zincs 
4 inches by 73. The copper to be laid lengthways 
in the small cell and sulphate of copper crystals in 
front of it. The bottom of the zinc plate hang 
on a level or slightly below the top of the copper 
and fill up with water, each cell to be done Ñ same 
way. The peculiarity of this battery is not seen 
at fest sight, so that an explanation may not be 
out of place. The specific gravity of the sulphate 
of copper, both as crystal and in solution, is 
greater than that of water, therefore mixes very 
slowly, when the battery is not in action, and 
again the copper plate is in a solution of its own 
material, and is not acted upon, The zinc at 
first is only in water, therefore may be said not to 
be acted upon; after some work has been done by 
the battery, sulphate of zinc is formed from the 
zine plate, &c., and is dissolved in the water ; but, 
from its gravity being less than sulphate of copper, 
it does not sink to the copper plate, and does not 
act upon the zinc; again the water is in proportion 
to the sulphate of copper solution as more than 
three to.one, therefore crystals of sulphate of zinc 
can scarcely fall from careless management. The 
straps, which J have taken as understood, must 
be varnished with sealing wax, varnish, marine 
. glue of solution of gutta percha, or they will be 
eaten away. 
This battery has defects, as all that I know 
have, but I have used it for some 9 years and re- 
commend it with confidence. Momus. 


SAFETY-VALVE BALANCE.. 


HE improved safety-valve balance, illustrated 

by figs. 1 and 2 of the annexed engravings, 
is the invention of Mr. William Camerer, of 
Reading, Pa., U.S. It was originally intended 
for locomotive engines, but can also be used on 
marine engines, or any place where a dead weight 
is objectionable. It is well known that a dead 
weight on a safety valve is the most desirable and 
safest wherever it can be applied ; but on locomo- 
tive boilers which rest on springs it cannot be 
used, as its action on the valve would be influenced 
by the vibrations continually occurring. On marine 
boilers where weights are still in use, the rolling 
of the ship occasionally makes it necessary to lash 
the levers down until the weather moderates, 


Now 
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‘coming stiffer as the valve rises. 
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thereby destroying the only virtue of the valve. 
Spring balances, as generally made, are more or 
less objectionable, on account of the springs be- 
Various plans 
have been adopted to overcome the defect by 
regulating the strength of the springs, thereby 
depending on the vigilance of the engineer to pre- 
vent the pressure from getting too great ; whereas 
the balance here indicated requires no attention 
whatever when in use, as an increase over the 
allotted pressure cannot take place. The arms 
A A, can rise as much as the safety valve may 
require without additional pressure, which makes 


this balance equal in efficiency to a dead weight. 


The advantages of this improved balance are in the 
lever arrangement, by which the existing defects 
are remedied. The arms of the levers, A, inside 
the casting, B (fig. 1), from the fulcrum to the 
springs, are at an angle with the outside arms ; 
and an upward, movement of these outside arms 


is accompanied by a corresponding downward and 
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also an inward movement of the inside arms resting 
on the springs; therefore the more the springs 
are compressed the shorter the effective length of 
the inside arms will be, thereby increasing the 
power of the outside arms in the same proportion 
as the springs get stiffer from compression, thus 
enabling them to rise the required distance without 
increase of power. The rod, ¢, is fastened by a 
set screw to any distance from the fulcrum, ac- 
cording to the pressure required. Close behind 
this rod a small pin can be inserted through the 
arm to prevent the engineer from increasing the 
pressure beyond what the boiler was intended to 
carry, but as much of the arms as are not in the 
way of anything may be allowed to protrude for 
the purpose of decreasing the pressure, should any 
accident to the boiler make it desirable to do so. 
These balances have been in use more than a year 
on several of our leading railroads, where. they 
give entire satisfaction. 
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REVIEW. 


Harmonious Colouring, as Applied to Photographs. 
By an Artist Photographer. J. Newman and 
Co., Soho-square, London. 

It is well known amongst photographic por- 
traitists that “ coloured work,” as it is called, has 
been decreasing in popularity for years, and that 
where many professional painters were formerly 
profitably engaged in painting photographic por- 
traits, we now find one or none. Various modes 
of accounting for this fact have been advanced, 
some of which give the blame to the painters, and 
others award it to the photographers. In the one 
case itis said that the painters, endeavouring to 
graft the conventionalities of the old miniaturists 
upon the excellences of the photograph, only 
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succeeded in destroying the latter, and so lest 
public favour. In the other case it is affirmed that 
the vulgar taste and inartistic nature of the artizan 
photographer never allowed the painters fair play, 
and in others again that it is due to the introduc- 
tion of cartes de visite. All these causes have 
probably combined to bring about the result we 
speak of. It is certain, however, that whereas 
photographers formerly employed educated artists 
at heavy salaries to colour their productions, they 
gradually introduced a new and considerable in- 


-ferior class of labourers, ranking midway between 


the painter and the print colourist, and that as the 
new class of colourists grew up, public apprecia- 
tion and patronage began to dwindle. 

In the author of the excellent and practical little 
manual before us, we recognise a photographer 
who now holds a prominent position in regard to 
photographic literature. In parts of the work we 
have a little teo much of the color-shop element, 
perhaps, but on the whole the information i 
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conveys is perfectly sound and reliable, The lists 
of colours giveu as necessary are truly formidable, 
and’ if every reader purchases such sets of pig- 
ments, &c., as are here advocated, the publishers 
can well afford to sell this book at the remarkably - 
low price at which it is published. 

The well-written introduction contains some 
invaluable hints, and we fully agree with the 
author when he says, ‘‘ Unfortunately improve 
ment in style has scarcely kept pace with prolificacy 
of production ; and in matters pertaining to art, 
quantity is but’ a poor substitute for quality.” He 
also adds of photography that ‘“‘artists have felt 
much disposed to regard it as an illegitimate 
upstart, trenching upon their province,and claim- 
ing a large share of what art had hitherto regarded 
as its inalienable inheritance.” There was a time 
perhaps when in some degree, and of a certain 
unimportant section of the class, this was true, but 
now-a-days the warmest admirers and best friends 
of photography will be found amongst artists, 
although they are of course not blind to those 
defects which all artistic photographers themselves 
regret the existence of. We wish we could say 
that photographers were as ready to learn from 
artists as artists are from photographers, for then 
should we find sun pictures far more truthful and 
beautiful than they are likely to be made by 
operations conducted as a.mere branch of mecha- 
nical manufacture. We altogether dissent from 
the idea of this writer when he describes artists as _ 
“ standing apart, watching with sullen jealousy its 
progress,” and ‘‘ marking with secret satisfaction 
its deficiences in some of the essentials of their 
art.” An “Artist Photographer” should know 
better than thus to set class against class by making 
statements utterly at variance with published facts. 
Was not tl. first president of the first photographic 
society also ne President of the Royal Academy ? 
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Were not its earliest meetings attended by a large 
number of well known artists, who took prominent 
positions in contributing to the interests and well 
being of the society? At the other photographic 
societies and in the photographic journals, artists 
have always played useful parts, although they 
have been coldly, and in many instances we could 
name, insultingly received by photographers who 
were not competent to understand their suggestions, 
and were foolishly anxious to exclude (as dangerous 
to what they imagine to be “‘ scientific progress ”), 
every effort which did not pertain to processes and 
apparatus rather than to esthetical improvements. 
Photography originated with artists, owes many 
of its most important discoveries to artists, and 
can only be elevated into the ranks of the fine arts 
by their aid; for a photographer therefore to 
persuade his brethren that artists are their enemies 
rather than their friends, must, of course, be both 
unwise, ungrateful, and ungenerous; and we are 
always sorry when in taking up a photographic 
journal, or attending a photographic meeting, we 
find the spirit we. condemn assuming unfortunate 
dominance. In all other respects we can very 
warmly commend the work before us to the 
attention of our readers as a cheap, comprehensive, 
reliable, and artistic guide to the art of colouring 
photographs. “8 


TESTING LOCOMOTIVE BOILERS. 


On the Ist inst., the boiler of a locomotive be- 
longing to the Great Northern Railway Company 
exploded near the Nottingham Station. Nobody 
was killed, and there will therefore be no public 
inquiry, but the first question which such an occur- 
rence suggesis to us is—Had the boiler been 
recently tested? It is curious that, in the face of 
a mass of evidence in its favour, the hydraulic test 
is never used on several of our principal railways. 
The Great Eastern, the North London, the South- 
Eastern, the Caledonian, and some other compa- 
nies, do use the test regularly ; but on the London 
and North-Western, the Great Western, and 
we believe also on the Great Northern and 
several other lines, it is not applied. On the Great 
Eastern. Railway the boilers are tested as far as 
possible every twelve months, and the system is 
found to work well. The testing pressure is not 
excessive, being equal to about one and a half 
times the working pressure. 

In the course of our own experience we have 
known several instances in which the application 
of the hydraulic test has revealed defects which, 
if not thus discovered and remedied, would, in all 
probability, have led to the most serious results. 
We do not consider that the hydraulic test is any 
substitute for a thorough external and internal 
examination of a boiler, but it is & most useful 
auxiliary, and itis a test which can be applied at 
times when an internal examination of the boiler 
is, impossible. In the case of locomotive bcilers 
especially, an internal examination is an expensive 
affair, necessitating as it does the removal of tubes, 
&c.; and, Athough we are far from advocating that 
false economy which would begrudge the expense 
of examining a boiler, yet we know that the ques- 
tion of cost is an important one in connexion with 
boiler working, and for that reason a test which 
can be cheaply applied is more likely to be used 
than one involving a great outlay. 

When a boiler is tested by hydraulic pressure, it 
should be completely stripped, so that it can be 
thoroughly examined during the tims the pressure 
is applied. It would doubtless also be better if 


the principal dimensions of the boiler were checked 


before the pressure was applied, as well as during 
its application and after its removal, and any 
differences which may exist noted ; but even with- 
out such precautions the degree of regularity with 
which the pressure increases under the action of 
the pump, and the constancy with which it is main- 
tained, enable a person who has had any practice 
in the application of the test to judge very accu- 
rately of the state of the boiler under trial. The 
test is altogether, when carefully applied, a simple 
and effective one, and we sincerely trust that its 
use may become extended, — Engineering. — | 


WHITE PIGMENT. 

Mr. J. Dale, of Manchester, has received Letters 
Patent for improvements in the production of 
substances to be used in place of the pigment 
termed satin white. The invention consists, firstly, 
in decomposing the material called satin . white, 
containing sulphate of lime and alumina by 
chloride of barium or strontium, so as to replace 
or partially so the sulphate of lime by the sulphate 
of barium or strontium. Secondly, in the pro- 
duction of a material to be used in place of ‘‘ satin 
white,” by using caustic baryta or strontia instead 
of lime, as in the ordinary method of making satin 
white. , ERNA 

To carry the invention into practice :— When it 
is desired to replace the sulphate of lime in the 
ordinary satin white manufactured from lime and 
sulphate of alumina, diffuse the ordinary finished 
satin white through water, and add to it a solution 
of chloride of barium until the whole or part of 
the contained sulphate of lime is converted into 
sulphate of baryta. The proportions to be used 
may be varied according to the amount of sulphate 
of lime to be replaced. Five hundred weight of 
chloride of barium is sufficient for a ton of ordinary 
satin white. The supernatant chloride of calcium 
is removed by washing, and the resulting precipi- 
tate is pressed, and is then in a fit state for use, 
When it is desired to manufacture the satin white 
by the use of caustic baryta or strontia in the place 
of lime, take four equivalents of caustic baryta or 
strontia, and add it to one equivalent of potash or 
ammonia, alum or tersulphate of alumina. The 
mixture, ‘‘ with moisture as in making satin 
white,” is effected in.a pug mill until the decom- 
position is complete, the product is then withdrawn 
from the mill, washed and pressed, and is ready 
for use. If a mixture should be desired to be 
made a certain amount of caustic baryta may be 
replaced by the addition of an equivalent quantity 
of caustic lime or strontia. 


THIN SHEET IRON. 


We have on previous occasions reported the 
successive efforts of British and foreign ironmasters 
in the direction of producing sheets of iron of ex- 
treme tenuity. On the occasion of the meeting 
of the British Association, in September last, some 
large and very perfect sheets of iron foil were 
shown at the works of Messrs. Lloyds, Fosters, 
and Co., of Wednesbury, which weighed two 


grains per square inch; and we have already des- 


cribed the laminated metal produced by Mr. Parry, 
of Ebbw Vale, weighing only 1°5 grains per square 
inch. Since then great progress has been made 
by several manufacturers, and sheets of iron have 
been prepared of the marvellous degree of tenuity 
indicated by the measurement of 4,800 thicknesses 
being equivalent to one inch. They were pro- 
duced in the mills of Messrs. W. Hallam and Co., 
Upper Forest Tinworks, near Swansea, and are in 
the form of perfect sheets, measuring 10 inches by 
54 inches, or 55 square inches, and weighing no 
more than 20 grains, or 0'36 grain per square inch. 
A noteworthy circumstance in connection with 
these thin sheets of iron is their remarkable degree 
of permanence, or power of resisting the oxidising 
action of the air. This protection is undoubtedly 
due to the continuity of the black fused layer of 
magnetic oxide with which these specimens are in- 
variably coated—a fact which Mr. M ‘Haffie, of Glas- 
gow, has turned to useful account in a special 
furnace treatment, to which plates and other 
articles of wrought iron are subjected for the pur- 
pose of securing increased protection against air 
and water. The operation consists merely in im- 
bedding the iron plates in powdered haematite, or 
other native oxide of iron, and heating to full red- 
ness for several hours, when a perfect layer of the 
protective oxide is formed; the plates are then 
allowed to cool gradually, and are found to be 
especially well adapted to. ship-building purposes. 
Mr. M‘Haffie, in his paper, also claims the use of 
oxide of zinc for producing an adherent black film, 
which in this case doubtless consists of a true combi- 
nation of the oxides of iron and zinc, possessing an 
equal, if not superior, degree vf permanence to 
that which has been already mentioned. 
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PROGRESS OF INVENTION. 

The foilowing is a description of Mr. E. Merritt’s 
Boring Collar, which was unfortunately crowded 
out of our correspondence last week :—A is the 
frame of wrought iron, 10 inches deep, 5 inches 
wide, made of inch bar, three-eighths thick, and 
provided with a tightening screw B to secure it 
between the lathe beds. ©, C are two rabbeted 
slides, having bevelled V-grooved edges both 
above and below. D, D are four set screws, pass- 
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ing through the slides, being fitted to the tapped. 
central parts of the braces E, E. It'is plain that 
the slides C, © will hold any large or small works. 
in their V-grooves, within the limits of the frame, 

I have, writes Mr. Merritt, shown it in the draw- 
ing arranged for a small article, but both slides are 
reversible, and to arrange them for large works . 
the lower slide is taken off, the upper slide down,, 
and the lower placed highest. Mr, Merritt states, 
that he has had the collar in use some time. 


BRITISH GOLD. 
By Roserr Hunt, F.R.S.* 
(Continued from page 208.) 

The presence of greenstone or trap rocks hag 
been already noticed ; and it is a fact deserving of 
note, that away from the vicinity of those rocks, | 
no good gold lode has been discovered. 

The most important gold mines in North Wales 
are the Vigra and Clogau, from which, as we stated 
in our Chronicles of Mining in our July number, 
10,778 ounces of gold had been obtained to the 
end of 1864, For some years, both the Vigra and 
the Clogau mines were worked for copper. They 
are now united as auriferous quartz mines, but 
nearly all, if not all the gold, has been obtained 
from the latter. 

The Clogau St. David, No. 1 mine, is certainly 
the richest gold mine ever worked in the British. 
Islands, and may compare favourably with the 
quartz reef mines of Australia. According to Mr. 
Dean, from a space of ground not more than 50 
fathoms long by 30 fathoms deep, and only a 
portion of which has been worked away, there had 
been extracted at the 31st of May last, and re- 
duced 4,154 tons of quartz, yielding 11,508 ounces 
of gold, giving an average of 2 oz. 15 dwts. 19 grs. 
per ton, Taking this lode as a type of those 
which occur inits neighbourhood, it will be well 
to describe it. 

The lode has an average bearing 15° N.E., and 
is intersected by a very powerful cross-course, 
bearing 30° N.W., and dipping slightly S.W. 
The lode traverses beds of indurated Silurian clay 
slate, which are interstratified with thick beds of 
greenstone, ‘There is also a large greenstone dyke, 
which is traversed by a portion of the lode for a 
length of about 60 fathoms, until they are inter- 
sected by a great cross-course. Behind this cross 
course the lode is extremely rich in gold. It should 
be stated that the lode is composed almost entirely 
of quartz, with here and there some carbonate of 
lime. Throughout the quartz, yellow copper ore 
is, in small quantities, disseminated as well as gold. 
Where the gold is most abundant, Telluric Bismuth 
in fine silvery white grains is generally present, 
and an opinion prevails that whenever that mineral 
is met with, gold is near at hand, It was commonly 
supposed that gold is only to be found near the 
surface. Mr. A. Dean has favoured us with some 
notes on this point, which are exceedingly impor- 
tant if all the conditions have been correctly ob- 
served. Without comment, Mr. Dean’s own 
words are given :— 


ae a a a ha 
* Extracted from the Quarterly Jounal of Science for 
October. Churchill and Sons. 


JANUARY 26, 1866. } 

“The opaque white quartz floors, which are 
comparatively poor in gold, alternate with others 
of a greenish white colour, very dense, and of a 
shining conchoidal fracture ; the latter are the rich 
gold-bearing floors; we have, therefore, alternate 
rich and poor floors. From the dip of the floors 
the deposits of gold appear individually to dip 
eastward, but, as the bands of clay-slate forming 
the walls of the lode below the greenstone dip 
westward down to the cross-course, the succession 
of bunches of gold in the alternate floors of greenish 
quartz follow the dip of the clay-slate. This is an 
important point in relation to the recurrence of rich 
deposits of gold in depth below the present bottom.” 

This quotation sufficiertly indicates the hypo- 
thesis that with a recurrence of the same conditions 
in depth, rich, or p rhaps richer, deposits of gold 
may be met with. There isa very close analogy 
between gold and tin. It was an opinion, held with 
much obstinacy for a long period, that tin would 
never be found deep in the earth. Experience has 
now proved the fallacy of this, for the most abun- 
dant deposits cf tin are now worked at depths 
of between 200 fathoms and 300 fathoms from the 
surface. The result of sinking on the quartz lodes 
in the mountains of Merionethshire will be watched 
with much interest. 

Invariably when a good mine is discovered, a 
great many other mines are started in the neigh- 
bourhood. This applies to every variety of mine 
exploration, and is especially applicable to gold 
mining. Numerous attempts and failures have 
hitherto marked the progress of mine adventure in 
North Wales; and it is generally believed that 
more gold has been expended on the Welsh hiils 
than has been obtained from them. The authority 
whom we have already quoted, speaking of the 
poorer varieties of quartz, says :—‘‘ The Clogau 
Company has stamped 2,500 tons of poor ores, 
yielding an average of 12 dwts. per ton; and 
during the last two months the Castele Carn Dochan 
_ Company has stamped 200 tons of the mineral 

broken indiscriminately from their lode, with an 
average of 15 dwts. of gold per ton. With good 
reduction machinery several of the gold mines in 


the Dogelly district might yet be made to pay.” 


It will be most satisfactory to find the hopes thus 
expressed by Mr. Dean fully realized. It is right 
that some idea should be given of the occasional 
richness of this auriferous quartz. Mr. T. A. 
Readwin informs us that by far the richest discove- 
ries of gold have been made at the Dol-y-frwynog, 
Prince of Wales, and the Clogau Mines. He has, 
he states, extracted gold from stones, from each of 
those mines, at the rate of 300 to 400 ounces to 
the ton. At the same time as he draws attention 
to the exceeding richness of some specimens of the 
auriferous quartz, Mr. Readwin says, with much 
honesty, ‘‘ I beg distinctly to state that the average 
yield will not, in my opinion, exceed half-an-ounce 
to the ton of ore.” 
(To be continued.» 


VAN CHOATE’S SUBMARINE TELE- 
GRAPHY. 


I. 
(Lilustrated on page 234. ) 


Eoo Patent have been granted in this 

country to Mr. Van Choate, telegraph engi- 
neer, of New York, for “an improved system and 
apparatus for facilitating the working of submarine 
cables and other conductors of electricity,” the 
various arrangements connected with which are 
exhibited in the accompanying engraving, the 
description of which will be found, at least, inte- 
resting in connection with the inventor's reasoning, 
which proceeds somewhat as follows :— 

In Figure 1 is represented a cable, the batteries, 
&c., arranged for working a line. Also asection of 
the earth with the banks on either side, the sea 
between, and the cable near the bottom, on each 
shore an office, Al being the sending, A? the re- 
ceiving station. In this arrangement two distinct 
batteries supply the galvanic current, one, B, at the 
sending, the other, M, at the receiving station, it 
being found that one battery would not have suf- 
ficient intensity to project a current through the 
entire length of the cable owing to the retardation 
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at C, which point we are tosuppose is at the men- 
ipulating key of the sending instrument. 
be noticed that when this space or opening is 
closed that a circuit is completed following the 
direction of the arrows toward D, and through 
the cable to K, receiving instrument L, battery 
M, ground plate N, and the earth to ground 
plate A, completing the circle at battery B. 


the conductor offers to the passage of the electric 
fluid. 
the battery ; and a battery is placed at each end of 
the conductor to maintain the intensity of the 
current throughout the cable necessary to work 
the apparatus. 


The current is diminished as it recedes from 


Electrical phenomena, so far as practical tele- 


graphy is concerned. are based upon the: idea that 
there are two kinds of electricities to a current, 


positive and negative, and that when a circuit of 


wire is formed enclosing a battery a circulation of 


the fluid from the positive to the negative poles 
takes place. Practice seems to confirm this theory. 
It is well known that when to each pole of a bat- 
tery two pieces of wire are connected, there will be 
no perceivable electrical action while the other ends 
of the wires will be separated as in Fig. 3; but 
when the ends of the wires are brought together, 
as in Fig. 4, a circuit being completed, action is 
instantly produced. This should be distinctly, 
understood in order to perfectly comprehend the 
matter beyond. 

Steinheil, of Munich, demonstrated that the earth 
might be made the equivalent of one part of such 
an electric circuit ; that when a wire is connected 
with the ground at one end, and is run out to any 
given point, and the other end connected with the 
ground also, there is then an equivalent to a metallic 
circle, 

It is necessary to mention the fact that the electric 
fluid will invariably take the shortest route, conduc- 
tors being equalin order tocomplete a circuit, passing 
sometimes in a mysterious manner to accomplish 
this purpose. It is important that this factshould 
also be remembered, so that the most important 
difficulties as affecting practical “ cable telegra ph- 
ing ” may be fully comprehended and explained. 

Returning to the idea of the attenuation of the 
current, it will be endeavoured by the aid of Fig. 
1 to illustrate it, showing by the arrows intended 
to represent the currents and their direction that 
the greatest intensity is at the starting point, bat- 
tery B, and that at D where the cable first meets 
the water the current is stronger than it is at E, 
and that at F near the centre of the ocean there is 
scarcely any current at all. The same thing may 
be observed at the other end or receiving station, 
battery M supplying the current at thatpoint. The 
greatest strain upon the insulation of the cable is 
at D and K where the first contact with the water 
is made near each shore; consequently the greatest 
escape of the current through the coating or insu- 
lation of the cable takes place at these points, 
diminishing as the distance from the battery in- 
creases toward the centre at E andJ. The current 


thus escaping takes the shortest distance through 


the earth to the other pole of the battery, forming 
at each end a perfect circuit ; that at the send- 
ing station completing a circle through battery B, 
and C, D, O, ground plate A, and back to B; that 
at the receiving station tbrough battery M, ground 
plate N, and O, K, L, and back to M. The resis- 
tance that the increased length of the cable offers to 
the passage of the current being greater than the 
resistance of the coating or insulation the fluid 
finds an easier transit than through such insulation 
and the earth back to the opposite pole of the bat- 
tery than through the entire cable from shore to 
shore. 

In Fig. 2 there is understood to be shown a cable 
whose conductor is supposed to be perfectly insu- 
lated, so that the current is made to circulate 
through the entire length from shore to shore, re- 
turning through the ground below, forming a per- 
fect galvanic circle including both the sending and 
receiving apparatus. Should a break or disconnec- 
tion be made at any point within ‘this circuit, a 
perfect disturbance of the galvanic action would be 
produced. In this case the insulation offers a 
greater resistance than the resistance offered by the 
length of the wire or conductor, so that the current 
finds an easier passage through the entire length of 
the cable circuit than it would to pass through the 
insulation and ground at D, O, and K, O, conse- 
quently a short cironit at the two ends of the cable 
is not formed. 

The current, it has been seen, cannot pass unless 
the circle is complete. It will be seen by referring 


to Bi, Fig, 2, that the wire or line is disconnected 
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It will 


This circuit is based upon the supposition that 
the wire is perfectly insulated, and that no es- 
cape of the battery fluid takes place along the 
cable. 

Telegraphing consists simply in systematically 
breaking and closing the galvanic circle, which 
breaking and closing produce disturbances upon. 
receiving magnets. These disturbances are trans- 
lated into letters of the alphabet. 

In all cases heretofore the breaking and closing 
of the galvanic circle has been at the sending 
station or instrument. If an attempt was made | 
to make more than one break in a circuitata time 
the operator immediately lost control of the line, 
that is to say, he could not again close the circuit, 
except at the point where his breaking key was. 
Hence the breaking of the circuit has only been 
practicable at the position occupied by the-trans- 
mitting operator. 

Return now to Fig. 1, where it is shown that 
the retardation, resistance, and imperfect insulation 
of the conducting wire of the cable has caused the 
electric fluid generated by batteries B and M to 
escape and move back, passing through the earth 
and water to the respective poles of the batteries, 
thereby forming two distinct circuits, one at the 
sending station and one at the receiving station. If 
the insulation had been perfect, and the resistance 
not too great, the current from the batteries would 
circulate freely through the cable from end to end 
and return through the ground to the starting 
point, as indicated in Fig. 2. Now, suppose the 
illustration in Fig. 1 to represent a cable of 2,000 
miles long successfully laid down, but the insula- 
tion imperfect and the resistance great, and the 
batteries and instruments all arranged for working 
in the usual way, if the line circuit be closed 
through the batteries the current will pass out on 
the line, but meeting with the resistance and im- 
perfect insulation, it escapes and turns back at 
each end in the direction indicated by the arrows 
as at D and K, forming the two circuits before 
described at A! and A®, Fig. 1. Suppose a 
message is to be sent from the instrument at Al, 
Fig. 1, to the receiving apparatus at A?, same 
Figure. The operator at the sending station opens 
his key or breaks the circuit at C. It will be 
observed that this would of course cut off the 
entire current from battery B, and consequently 
destroy the circuit formed through C, D, O, A, and 
B, Fig. 1. But the objectis to disturb the receiv- 
ing instrument at the other end of the cable, and 
it will be seen that that instrument is enclosed 
within a circuit formed throogh M, N, O, K, L, 
Fig. 1, at that end of the cable, and that this 
circuit, which is abnormal, is entirely beyond the 
control or influence of the operator at the sending 
station. This abnormal circuit is the great diffi- 
culty ; can it be obviated? Suppose we take away 
the battery at the receiving station which forms 
this abnormal circuit beyond the control of the 
sending operator? The consequence would still be 
the same, because the battery at B will not project 
a current through the entire length of the cable 
to the receiving station, and without electricity the 
receiving apparatus cannot be operated. 

From this it will be seen that the sum of the 
difficulties affecting the successful working of long 
stretches of cables lies in these simple facts :— 
First, that the electric fluid, owing to its becoming 
attenuated, fails to reach the receiving apparatus 
in long stretches with a single battery located at 
the sending end. Second, that a battery placed at 
the receiving end forms a short circuit at that 
point. Third, that the breaks and closings of the 
circuit at the sending instrument fail to produce a 
corresponding disturbance in the closed circuit at 
the receiving end, and consequently the norma 
state of the receiving apparatus at the receiving 
end or station remains unaffected. 

Now for the mechanical devices and the system 
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invented by Mr. Van Choate to overcome these 
difficulties and operate such lines with rapidity. 

In his system the employment of printing instru- 
. ments is contemplated, although other kinds of 
apparatus may be used in their place. . 

The invention possesses two distinct features, 
and the mechanisms are arranged to—First, facili- 
tate the working of lines and cables of a given 
length; and second, to practically work and with 
rapidity lines and cables twice the length or 
distance that can be done by any other system or 
apparatus ever before known or used. We will 
first describe the plan and arrangement to facilitate 
the working of aline or cable of a given length, 
and which is represented at Fig. 5, wherein A, A, 
indicate the two ground terminations of the line, 
and B, B, the two batteries, one at each end of the 
line or cable C, O, representing two revolving circuit 
breakers or closers, one located at each end of the 
cable, while D is intended to represent the cable 
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which connects the two revolving circuit disturbers 
©, ©. The mode of operation of the apparatus 
arranged in this way is as follows :— 

The two revolving wheels C, O (Fig. 5) are both 
combined with proper mechanical devices, whose 
functions are such as to keep them (C, C) in unison, 
that is, moving at the same speed, and so arranged 
that where they both start or are set in motion at 
the same time they perform their revolutions pre- 
cisely in the same space of time, and by proper 
mechanism their speed is regulated as desired. 
Each of these revolving wheels is armed with 
exactly the same number of projections, which 
correspond in number to the characters on the 
type wheel arranged to give the signal or signals to 
be interpreted as the dispatch produced by the 
influence of the electricimpulse. The line starting 
at the sending station at A, or battery B, would 
take the direction of the arrows, and the metallic 
connections being suitably arranged, the current 
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would pass through the revolving wheel ©, andi 
whenever one of its projections came in contact 
with a contrivance properly arranged at d, the- 
open space at that point for the instant would be- 
closed, thus completing metallic connection with 
that portion of the conductor between the ground 
A, battery B, wheel C, space d, and key or circuit: 
closer A. Ithas been shown before that the mag- 
netic circle cannot be formed unless the conductor 
is perfect or continuous. It will be seen at Fig. 5 
(sending station) that the current has started from 
A, or battery B, and has passed through wheel C, 
and space d, but has reached another open space e- 
atthe key A. Now, by the manipulation of the 
transmitting operator or otherwise, space e can be 
closed, when the electric current would proceed in 
the direction of the arrows along the cable D, and 
on uninterruptedly to g, where is seen another 


open space which would again stop its further 


passage. 
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THE LATHE AND ITS USES,” 
Ii. 


NY one who has watched a novice at work on 
a lathe must have remarked the difficulty 
he has in controlling the tool and keeping up the 
motion of the treadle at the same time. The two 
operations are difficult to ‘‘get the hang of,” to 
use a homely phrase; but once conquered, _ the 
work can proceed. The natural tendency is to 
slack up or stop the motion of the treadle while 
the tool is engaged, and the tool is, therefore, at 
one time under the work, at another time above 
it, ab another jumping rankly in, until, finally, 
the piece goes whirling out of the centres or the 
chuck, and the operator flushes all over at his 
awkwardness. : 

This, of course, is remedied by practice ; and as 
this article is written mainly for the information 
of beginners and amateurs, we hope that experts 
and those who know all about hand lathes will 
excuse allusion to such simple things as holding the 
tool properly, and kindred matters. 

Tho lathe must be of such a height as the 
workman finds most convenient, so that he is not 
obliged to stoop. much, and, at the same time, low 
enough to allow the weight of the body to be 
thrown on the tool when hard work is to be done. 
The speed of the lathe ought to be very high on 
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the smallest cone, and there should be three 
speeds at least for different work. The object is 
to regulate the velocity of the work in the lathe, 
and keep the motion of the treadle uniform, as near 
as may be, at all times. It distresses a workman 
greatly, when chasing a fine thread on a small 
diameter, if he has to tread fast to get up the 
proper speed, as he does when there are only two 
speeds. On the contrary, for larger jobs, it is 
difficult to keep up a rotary motion if the foot 
moves slowly, as it must in order not to burn the 
tool by a high velocity on some kinds of work, 
Foot lathes in general are not geared, although 
some are, and ought to have wider ranges of 
speed than they do. Where one class of work 
is done, however, it makes little difference, but for 
general turning the speed should vary. 

Another difficulty experienced by beginners is 
in holding the tool still—rigidly so. They allow 
it to “‘bob.” back and forth against the work, if it 
runs untrue, that so it is impossible to make a job. 
The tool must be held hard down, as if it grew to 
the rest, and never moved, nor receded, until the 
cut begun is finished. 

The ‘‘rest” should be of soft wrought iron, 
since that material holds atool with more tenacity ; 
imposing less strain on the arms of the operator. 
It should be dressed off smooth as often as it gets 
badly worn, or cut by indentations. Cast iron is 
not good and steel is not so good as wrought iron. 
A special rest should be kept for chasing threads 
with, since the least obstacle is enough, when 
running up a fine thread, to divert the chaser and 
. spoil the job, by making a drunken thread. If 
we now suppose the lathe to be in good order, the 
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centres true and well turned to a gauge, the rod 
(if that is the job) between them, and properly 
“dogged,” the centres oiled, and the rest at the 
right height, we shall be all ready to start. The 
rest should be high enough to bring the point of 
the tool a little above the ceutre. — 

To rough off the outside, and make it run true, is 
the first step, and the tool must, therefore, be held 
as in Fig. 2, or so that the point and part of the 
edge alone engages with the work. This will take 
off a thin spiral cut without springing the shaft or 
making it untrue. The whole surface of the shaft 
must be thus run over, beginning at the right 
hand and shifting the tool as fast as one part is 
turned. The tool should not be moved rigidly 
in a straight line toward the belt, but by holding 
it hard down on the rest, so that the bottom edge 
bears as in Fig. 1 (see last article), and rocking the 
tool on that angle, so that the point describes a 
curve as in this view. The work will be turned 
evenly and true. 

We must remark in passing, that the person 
who reads these directions and then undertakes 
to turn by them, will find that reading how 
to do a thing and doing it are two different 
matters. 

It looks very nice to see askater darting over 
the ice at his ease, but, try it once, and, if you never 
knew before, you will understand what experience 
means. Trying to teach a person to be a turner 
in a newspaper is analogous. One can only indi- 
cate the general method, and leave experience to 
do the rest, | 

After the whole surface has been run over, the 
same tool may be used on the flat side for reducing 
the work to one diameter throughout the length. 
The reader must not assume that there is no other 
tool than a diamond point; he will find many 


| others adverted to, as we proceed. 


. CUTTING PIPES. 

This, the invention of Mr. John Wolstenholme, 
of Ratcliffe, Lancashire, relates to the cutting of 
pipes or bars of metal by means of a circular cutter 
revolving in a bush, which slides on a hooked piece 
of steel or other metal. Fig. 1 is a front view, 
and Fig. 2 a plan, partly in section, of the im- 


RIVETTING MACHINE. 


Mr. Kennard, of the Viaduct Works, Crumlin, 
some time since received provisional protection for. 
certain Improvements in Machinery for Rivetting 
and for making Rivets, which we are about to 
describe. Though he proceeded no farther in the 
matter, others may be able to couple parts of the 
improvements with their own, and proceed to a 
more successful issue than did Mr. Kennard, to 
whom we sincerely wish “‘ better luck next time.” 
Mr. Kennard’s invention consists in an arrangement 
of ‘that description of machinery for rivetting 
together metal plates in which both heads of the 
rivets are formed during the process of rivetting, 
which arrangemeat is also rendered applicable to 
the making of ordinary rivets when the machine is 
not employed for rivetting. For this purpose a 
strong framing is provided with two uprights, so 
situated that the object to be rivetted can pass 
between them. In these uprights there are arranged 
two sliding rams or pistons, the one situated 
opposite the other, and each carrying a die or cup 
for forming the rivet heads, so that when the object 
to be rivetted is passed between the two uprights 
(being held and guided in its motion by guide 
rollers) and a length of heated rivet iron has been 
inserted into the hole formed in the object to 
receive it, both pistons or rams with the dies are 
caused to advance, and by acting simultaneously 
upon each end of the rivet iron are made to form 
both heads of the rivets at once. The requisite 
motion for this purpose is imparted to the pistons 
or rams by means of two double-ended levers, the 
ends of each of which are connected respectively 
by links to the extremities of the rams and to the 
extremities of a toggle joint. The elbow of the 
toggle joint is connected by links to a double-ended 
lever, of which the long arm is connected to and 
receives motion from an eccentric or crank upon a 
revolving shaft, receiving the requisite rotary 
motion from the driving shaft through suitable 
speed-reducing gearing, The fulcrum of the last- 
mentioned lever is carried by the short arm of 
another double-ended lever, the long arm of which 
is weighted to an extent corresponding with the 
pressure to be exerted by the rams, whereby the 
pressure of the rams is rendered of a yielding 
nature so as to allow for the difference in thickness 
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proved implement for cutting pipes and bars of 
metal. a is a section of a pipe which is supposed 
to be partly cut through, and b is the hooked piece 
forming the upper part of the improved implement ; 
c is the cutter revolving in the bush d, which lides 
on the side of the piece b, the lower end of which 
is screwed like a nut. In the lower part of the 
bush d, is a recess to receive the end of the handle 
e, the bush and handle being connected by the pin 


f fitting in a circular groove in the end of the 


handle, the upper part cf which is screwed into 
the piece b. The mode of operation is as follows: 
—The pipe or bar to be cut is securely held in a 
vice, or otherwise, and the circumference of the 
cutter c is brought against the circumference of the 
pipe or bar by turning the handle c; the imple- 
ment is then turned round, and the cutter is gra- 
dually set up by turning the handle e until the pipe 
is completely cut through, or until the cutter has 
penetrated the bar to the required extent; the screw 
e is then turned back to liberate the implement, 
and the bar in which the groove has been cut can 
then be broken in two bya slight blow. Fig. 8 
represents a modification of the invention: in this 
case, the circular rotating cutter c is replaced by a 
stationary cutter fixed in the bush d. The patentee 
claims, ‘‘ the improved implement for cutting pipes 
and bars of metal, as shown and described, and par- 
ticularly the rotary cutter c.”—Newton’s J. A. 
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of the objects to ke rivetted. This machine may also 
be employed for forming ordinary rivets instead of 
rivetting, for which purpose the before-mentioned 
uprights are provided with bearings situated above 
the sliding rams, in which bearings, when the ma- 
chine is not employed for rivetting, is placed a 
hollow shaft carrying a hollow disc, which disc 
recelves a rotary motion between the sliding rams 
by means of a ratchet wheel fixed upon the hollow 
shaft. Inside the hollow disc is situated a second 
disc, the surfaces of which are formed as inclined 
planes tapering from top to bottom, and which disc 
divides the space inside the hollow disc into two 
compartments. This inclined plane disc is held 
stationary whilst the hollow disc revolves by means 
of a spindle attached to it which passes through 
the spindle of the hollow disc and is fixed to the 
framing. In the circumference of each side of the 
hollow disc are formed holes, which as the disc 
revolves, pass in front of each of the sliding rams, 
and into these holes, when near their lowest posi- 
tion and approaching the rams, are inserted lengths 
or “blanks ” of rivet iron heated at the projecting 
end upon which the head is to be formed. The 
blanks are pushed into the hollow disc until they 
come in contact with the before-mentioned sta- 
tionary inclined plane disc, so that when the ends 
of the blanks projecting from the hollow disc are 
brought before the sliding rams and these are made 
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to advance, their dies or cups press against such 
projecting end of the blanks and form them into 
the required rivet heads. As the hollow disc in 
revolving carries the formed rivets up away from 
the rams, the fixed inclined plane inside pushes the 
rivets out of the holes of the hollow disc to make 
room for fresh blanks. 


MACHINERY OILS. 

Mr. J. Hall, of Nottingham, has acquired 
Letters Patent for the manufacture of oil for the 
use of machinery. The invention consists in the 
manufacture of oil from the fat of oxen, &c., in 
the following manner:—Any required quantity of 
the fat is placed in a cauldron which is placed over a 
stove until the fat has become thoroughly dissolved. 
This fat is then run through a series of sieves to 
extract the refuse from it, and there is then poured 
into the vessel which has received the fat, and 
whilst the fat is still in a liquid state, a quantity of 
colza oil, The vessel containing these two ingre- 
dients is then placed on a heated surface, and the 
matters mixed well together by stirring. Then 
the liquid is clarified by placing dry coffee or other 
equivalent in a bag of muslin or other equivalent, 
which is inserted in the liquid, which is then 
stirred or otherwise mixed. The liquid is then 
filtered through flannel, next through thick paper, 
and subsequently through fine paper ; when this 
has been done the oil is fit for use. The oil thus 
manufactured contains less water than is contained 
in oil heretofore produced, and the patentee claims 
that his oil is better and purer in quality and 
produces less dirt in machinery when it is used 
therein. 


SCISSORS, SHEARS, AND EDGE TOOLS. 

The “idea” following received provisional 
protection only, but as others may be working in 
the same direction we have thought fit to publish 
what has been done by Mr. C. Lingard, jun., of 
New York. His object was to make cast-iron 
available in the manufacture of scissors, shears, &c., 
and to weld or attach thereto cast-steel to form the 
cutting parts. He proposes to form the bows and 
blades of scissors and shears, and all but the cutting 
face of edge tools of malleable cast-iron. When 
cast of the proper form, they are placed in vessels 
and surrounded with red ore and smithy slack, 
mixed in about equal proportions ; then the vessels 
are to be placed in a close furnace of the con- 
struction ordinarily used for annealing cast-iron, 
and subjected to the action of heat for about 190 
hours, and during nearly the whole of that time 
the furnace is to be maintained at a regular heat, 
assuming a bright cherry red colour when looked 
at through an aperture. The furnace is then to 
be opened and the pans allowed to cool gradually 
—when cold the contents are withdrawn ; they 
are then ready for being subject to the welding 
process. i x 

The part of the bows or edge tools to which the 
steel has to be applied to form the cutting face is 
then placed in contact with steel forged to the 
proper size and heated in an ordinary smith’s fire 
until they attain a welding heat approaching a 
straw colour. To the surfaces designed to be 
welded borax is applied boiled from a liquid to a 
state of dry powder ; the surfaces are again placed 
in contact, hammered together, and manipulated 
in the ordinary manner. The articles afterwards 
to be finished in the usual way. 


AN IRON THEATRE FOR THE Diccines.—A theatre 
for the ‘‘ new rush” at Hokitaka is being con- 
structed in Sidney, under the superintendence of 
Mr. James Bartlett and Mr. W. Dind, with a large 
hotel attached. The building is of iron, and will 
be 150ft. long, 45ft. wide, and 23ft. width of 
stage, with a depth of 30ft. There will be a 
dress-circle, stalls, and pit, and a handsome 
portico entrance. All the decorations and scenery 
are to be made in Sidney, and taken down with 
the building. The hotel is to be fitted with every 
convenience, including bath-rooms, and will have 
two American bars, 20ft. by 15ft. 
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PROGRESS OF PHOTOGRAPHY, 


THE OPAL OR TRANSPARENCY 
PRINTING FRAME. 


At the monthly meeting of the North London 
Photographic Association on the 38rd instant, 
W. W. King, Esq., in the chair, F, W. Hart, 
Esq., exhibited a new description of opal or 
transparency printing frame, and gave the follow- 
ing explanation of the invention :— 

In ;placing my model for opal glass printing 
before you, I will, previously to illustrating its 
action, state the problems that had to be solved 
in its construction. ; 

1. It is imperative that the negative shall be so 
held as to preclude the possibility. of its falling 
away, with the consequent risk of injury. — 

2. It is necessary that the negative, when safely 
held as above, shall permit of any size of opal or 
other plate, smaller or larger, being brought into 
contact with any part of it. To make this plainer, 
you are aware that the image on the plate is not 
always in the centre, for many reasons. Again, 
2, 3, 4, and 8 on a plate are in constant use in 
usual printing ; it is desirable that any single 
one, even of the eight on a plate, should be 
adjustable to the centre of any small-sized opal 
plate. 

8. That the opal or other plate, oval, square, 
or any other shape, be readily adjustable, and 
retained with firmness during the operation of 
printing. 

4, That the apparatus shall ensure parallelism 
when used with glasses of any thickness, and shall 
retain it thus, to enable inspection to be made 
during printing. 

I will now proceed to demonstrate the practical 
working of the apparatus before you. In the 
first place, we will select a plate with fonr carte 
negatives. It is desired to print from the lower 
right-hand corner picture. We place the entire 
plate in the < groove of the upper frame, which 
takes any size. It can, consequently, neither go 
forward nor backward, and thus the first and most 
important proposition of the problem is solved— 
immunity from breakage. The surface to print 
on is now laid under the part of the plate desired, 
and by means of the three clamps on the diagonal 
bed it is firmly fixed in its place. The registering 
frame and screw button are then fixed down. We 
now relieve the side screws, and the bed comes up 
and adjusts itself to the negative. The side 
screws are then tightened again, and the picture 
put in the light to print. The upper frame can of 
course be lifted as often as desired. By removing 
the screen at the back its quality as a transparency 
can be judged of. In conclusion, as cabinet 
making is not a specialty of my business, I shall 
be happy to afford camera makers or others an 
opportunity (on application for appointment, by 
letter addressed to me at 52, Canterbury-road, 
London, N.) to fully inspect the apparatus. 

A vote of thanks was accorded to Mr. Hart for 
bringing the apparatus under the notice of the 
Association, and for his kindness in offering to 
assist any one in constructing such a frame. 


NEW INSTANTANEOUS SHUTTER. 

Mr. Taylor said he had been permitted by. Mr. 
Swan, of Newcastle, to exhibit a new instantaneous 
shutter which that gentleman had invented. Mr. 
Swan had arrived in London that day, and, but 
for the circumstance of his being very much 
fatigued, would have done himself the pleasure of 
attending the meeting. The ingenious apparatus 
which he had invented had for its object to effect 
an instantaneous exposure. It was put in the 
place of the ordinary diaphragm, and its action 
depended upon one spring pulling against another. 
It was so arranged as to be something chronometric 
in character ; 7.¢, the duration of exposure could 
be adjusted within certain limits. 

Mr. Swan, at this period of the meeting, entered 
the room, and was very cordially received. He 
was invited by the chairman to furnish the Asso- 
ciation with some further information in reference 
to his invention. Having prefaced his remarks 
by expressing the satisfaction it afforded him 
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n 
to meet the members of the Association, he said : 
It has long seemed to me to bea desideratum when 
taking instantaneous photographs, to be able to vary 
the time of exposure. We all know that in 
taking ordinary photographs—not instantaneous. 
ones—the quality of the result depends in a 
great measure upon the proper time of ex- 
posure ; and in taking instantaneous pictures- 
I think that fact has been a little lost sight. 
of. The exposure has been to a great extent. 
a sort of hit or miss, and the obtaining of exactly: 
the right exposure is too frequently a matter of 
accident. By means of this shutter I have tried: 
to cut up into small fractions a second of’ 
time, inthe same way as we cut up a minute by’ 
means of our watches. I have taken advantage of 
the law of falling bodies, ¢.¢., the uniform rate at. 
which bodies fall. By means of a small ball 

falling through a limited space, which space is. 
adjustable, the shutter is raised and closed, and 
the duration of exposure varied accordingly. This 
shutter is intended to go in the tube of the lens- 
in the place usually occupied by the diaphragm :. 
and in this, I think, there is considerabla advan- 

tage, because at that particular place the aperture 

is at the smallest, and of course the period 

occupied by the travelling of theshutter is reduced: 
to a minimum, while the period during which the 

aperture of the lens is fully used is at its longest, 

by having the shutter to occupy that place. The 

sliding shutter is made of aluminium for the sake- 
of lightness ; and being put in the place of the 
diaphragm of an ordinary lens, it acts the part 

of the cap to stop the light. By pressing a 

trigger gently the cap will be raised, ahd on. 
the instant, by the act of rising, the ball is disen- 

gaged and immediately commences its fall. The- 
length of time during which the shutter remains. 
up is the length of time occupied by the ball in 

coming torest. In coming to rest it gives the cord: 
a slight tug, and thus produces a second action in. 
the shutter, causing it to close. The ball is not an. 
essential part of the apparatus; it can be used 

without the ball, especially with ordinary photo-- 
graphs. In taking portraits, the attention of the 

sitter is rather apt to be diverted by the putting on- 
and taking off the cap, and this inconvenience’ will, 

I think, be diminished by the use of this little 

apparatus. I ought to say that this shutter has 

been made by Mr. Cooke, of Newcastle, to whom. 
I am indebted for the neatness with which my idea. 
has been carried out, and for the general elaboration. 
of the apparatus. 

_ The Chairman, in offering to Mr. Swan the 

cordial thanks of the Association for bringing this- 
beautiful instrument before the meeting, said he- 
felt sure that the invention would be of great 

service to photographers by aiding them to attain. 
more certainty in the time of exposure than hads 
hitherto been practicable. This invention he was 

convinced would not be one of the least of Mr. 

Swan’s solid contributions to the photographic art.. 
The Association was much indebted to the circum- 

stance which had made Mr. Swan their visitor on 

this occasion, and he trusted they might often have 

the pleasure of welcoming his presence at its. 
meetings. 


MANUFACTURE OF NAILS, SPIKES, &c.. 

In the illustrated article in Number 42, on 
Mr. Whittle’s improved machinery, an error has 
crept in which confuses the description. The fig. 
3 described has been inadvertently omitted ; that 
which now appears as fig. 8 should be numbered 
2; that which is numbered 2 should be altered to 
4, If readers will kindly make the correction in 
their copies, confusion will be avoided. 


A Worxine Man’s Crus Housse AT SUNDER- 
LAND.—The working men of Sunderland finding 
their present club building too small for their pur- 
pono, have formed a company to purchase the 

enwick mansion, at £1,100. The capitalis to be 
£4,000, in 4,000 shares of £1 eacb. The mansion 
contains nineteen rooms, and there are about 900- 
square yards of ground, and it is estimated that 
£900 will be required to make the needful altera- 
tions, and to erect a lecture room capable of hold-- 
ing 500 or 600 persons. 
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CASH HARDENING IRON. 
Provisional protection is sometimes refused to 
what those seeking it are pleased to term “an 
original invention.” The matter we are about to 
give at length forms the subject of a ‘‘ refusal,” 
and was forwarded to this country from the States 
by “ Anthony Leonard Fleury, residing at New 


York.” . Our readers are quite able to state what 


is “original” in the “Improvements in Case- 
hardening or converting partially into Steel Articles 
of Wrought or Malleable Iron,” of Mr. Fleury. 
His provisional specification says :—The object of 
this invention is to carbonize and convert into steel 
portions of articles of wrought or malleable iron 
leaving other portions uncarbonized, and to this 
end a protecting coating or enamel composed of a 
mixture of oxide of iron with lime, lime alone, 
clay, silicate of soda or potassa, borax, the oxides 
of tin, lead, and antimony or other suitable pro- 
tecting material is applied to those portions of 
such articles which are to be left uncarbonized, or 
in the condition of iron, the said articles are then 
placed in aclose oven or furnace in which they are 
surrounded by heated carburetted hydrogen gas 
which acts upon their uncoated portions in such 
manner as to carbonize them wholly or to a suitable 
depth, and thereby convert the said portions alone, 
or the surfaces thereof into steel. This invention 
may be applied with great advantage to conversion 
into steel of the heads of wrought iron railroad 
bars of the faces of skate irons, the faces of mal- 
leable iron wheels, the surfaces of shafts and axles, 
and the edges of various articles of cutlery, and 
all articles of malleable iron may by this means be 
partially converted into steel, The ovenfurnace or 
chamber in which the carbonizing process is effected 
must be so constructed as to permit the exclusion 
of the atmosphere during the carbonizing process. 
The carburetted hydrogen gas may be generated in 
one or more retorts by the heat of the same fire 
which is employed to heat the said furnace, oven, 
or chamber, and the gas should preferably before 
its introduction into the carbonizing chamber be 
heated in a separate chamber or system ‘of pipes 
acted on by the same fire. The articles which are 
to be partly carbonized or steeled may have the 
protecting coating or enamel applied to the parts 
which are not to be steeled in the form of.a paste 
or liquid which will dry on the surface. To acce- 
lerate the process of conversion, other gases may be 
used together with the carburetted hydrogen, as, 
for instance, cyanogen and ammonia. The gases 
may be compressed with advantage, as by that 
means their action will be intensified. 


THE FLOW OF SOLIDS UNDER 
PRESSURE. 


The most common mode of making lead pipe, is 
to melt the lead and run it into a massive cylinder, 
which has a hole in the bottom corresponding in 
size to the external diameter of the pipe ; to the 
cylinder is fitted a solid plunger piston, which has 
a steel spindle, equal in diameter to the interior 
bore of the pipe, projecting from its lower end 
downward through the centre of the die in the 
bottom. So soon as the lead has cooled sufficiently 
to become solid, bat while yet very warm, the 
piston is forced downward by a powerful hydraulic 
press, squeezing the lead through the annular 
opening, and forming the pipe. A better form of 
the apparatus is to have a hole through the piston 
and let the spindle or core rise up through this 
hole from the bottom of the cylinder ; on applying 
the pressure, the lead rises upward through the 
annular opening and flows over in an endless pipe. 
With this form of cylinder, pipe may be made from 
perfectly cold lead, and even from the still harder 
metal, block tin. Tin, indeed, can be worked only 
in the cold state, as it crumbles to pieces like sand 
if manipulated while hot. 

It is manifest that the particles of the metals, 
when pressed through these openings, must slide 
upon each other in precisely the same way as the 
particles of water, or any other liquid, while flow- 
ing through similar openings. The resistance to 
motion in relation to each other of the particles of 
a liquid and those of a solid, seems to be merely 
one of degree, When the form of a bar of iron is 


changed, by either hammering or rolling, the par- 
ticles must slip one over another, though they are 
not separated sufficiently to destroy their cohesion 
for each other. Bo 

This is an instance of the fading into each other 
of all divisions in nature. Nothing could seem 
more sharply defined than the distinction between 
solids and fluids; but if we change the conditions, 
if we subject the solid to sufficient pressure, it is 
found to flow through narrow openings, like the 
most mobile liquid. 


LARGE CYLINDER CASTING. 


Last week an immense cylinder was cast at the 
works of Mr, George Bayliff, Soho Foundry. The 
operation of casting was successfully performed 
and in a short space of time. The cylinder was 


cast with a steam jacket round it, and donkey 


arrangements for starting the engines, The 
cylinder is for a large pair of horizontal marine 
engines, in course of construction by Messrs. Laird 
Brothers, of Birkenhead. It is said to be one of 
the most intricate cylinders yet made, the weight 
being 30 tons finished. The arrangements for 
melting the iron were necessarily on an extensive 
scale. There were employed for the purpose two 
air furnaces, each containing fifteen tons of molten 
iron, and two cupolas. When the iron was melted 
and ready for being tapped out of the furnaces, it 
was run into two large fixed wells, so constructed 
with shutters and levers that one man to each had 
complete command of the metal whilst running 
into the mould. tn addition to the wells, two 
ladles of molten iron, one containing seven tons, 
and the other five tons, were worked with the 
crane, in order to keep up the supply in the wells. 
The total weight of molten iron employed in cast- 
ing the cylinder was about 40 tons. Being the 
first one of this kind, a few tons over the weight 
were, of course, considered advisable.— Mechanics 
Magazine. 


ART PRIZES. 


The Architectural Museum offers some additional 
prizes to art workmen this year. The Council of 
this body offer a first prize of five poundg (given 
by the Architectural Union Company) for a boss 
modelled in clay, representihg King David with 
his harp ; the boss not to be less than nine inches 
over, and to be original in design. The Council 
offer a second prize of two pounds, and will adju- 
dicate both. Also prizes for stone and wood 
carving, silver work, translucid and opaque 
enamels, and marble mosaic, the particulars of 
these competitions to be obtained of the secretary 
of the Architectural Museum. In addition to the 
above, certificates of merit will be given in deserving 
cases. All objects sent in for competition must be 
sent to the office entrance of the South Kensington 
Museum, by March Ist next. The objects will 
remain the property of the workmen or their em- 
ployers. 

The Art Directory of the Department of Science 
and srt has been published, and states, among 
other matters of interest, the following particulars 
of prizes to be offered in competition to all the 
schools of art in the kingdom. The prize list will 
include ten gold medals, distributed as follows :— 


1. For the best study from the antique, in chalk, 


monochrome, or modelled. 2. The best example 
of painting a group of still life from nature, in oil 
or water-colour. 3, The best study of the figure 
from life, in colour, chalk, or modelled. 4. Six 


medals for the best designs in the three classes 


architectural design, surface design, and plastic 
design. 5, One medal for a work of a class not 
included under the above-named heads, Twenty 
silver medals, of which part will be given to the 
second best of the various subjects to which gold 
medals are assigned, and the rest to meritorious 
works in the same or the best works in other sub- 
jects of study. . Fifty bronze medals to meritorious 
works in any of the various subjects of study. 
Messrs. Chapman and Hall are the publishers of 
the Art Directory. 


, 


TELEGRAPHY, 


ELECTRO-TELEGRAPHY owes much to Professor 
Wheatstone, but his latest achievement excels all 
we have yet heard of. With his improved auto- 
matic instrument, properly manipulated, he can 
transmit 600 distinctly legible signs or letters in a 
minute.—Atheneum. 

Lonpon District TELEGRAPH Company.-- On 
the principal provincial lines having been restored 
this company are now able to receive messages for 
the provinces and continent, as well as for their 
own stations. | 

A TESTIMONIAL of a novel character has been 
presented to Professor Page, of the United States. 
The Bankers’ and Brokers’ Telegraph Company 
have tendered the use of their lines to the pro- 
fessor, “as a tribute to the many inventions and 
discoveries he has made in electricity and magnet- 
ism, and to his valuable contributions to the tele- 
graphic art.” l 

Tue Erucrrio TELEGRAPH.—In 1806 Ralph 
Wedgwood established himself at Charing-cross, 
and soon afterwards his whole attention began to be 
engrossed with his scheme of the electric telegraph, 
which in the then unsettled state of the kingdom 
—in the midst of war, it must be remembered—he 
considered would be of the utmost importance to 
the Government. In 1814, having perfected his 
scheme, he submitted his proposal to Lord Castle- 
reagh, and most anxiously awaited the result. His 
son Ralph having waited on his lordship for a de- 
cision as to whether Government would accept the 
plan or not, was informed that ‘‘ the war peing at 
an end, the old system was sufficient for the coun- 
try!” The plan, therefore, fell to the ground, 
until Professor Wheatstone, in happier and more 
enlightened times, again brought the subject for- 
ward with such eminent success. The plan, thus 
brought forward by Ralph Wedgwood in 1814, 
and of which, as I have stated, he received his first 
idea from his father, was thus described by him in 
a pamphlet entitled, “ An address to the public on 
the advantages of a proposed introduction of the 
stylographic principle of writing into general use > 
and also of an improved species of telegraphy, cal- 
culated for the use of the public as well as for the 
Government.” The pamphlet is dated May 29, 
1815, and as the question of the merit of invention. 
is one of considerable importance, I gladly give 
the extract, so as to establish the claim to that 
merit to a member of the Wedgwood family, — 
Jewitt’s Life of Wedgwood. 


WorkKMEN’S Houses, GReENocK.—Workmen’s 
houses are to be built at Greenock by the Provident. 
Investment Company, which affords facilities for 
working men to become their own proprietors of 
houses. There will be six divisions of self—con- 
tained cottages, built of brick, in the English style, 
and there will be 164 plots of ground averaging 
18ft. frontage, and 70ft. in depth. The houses 
will be kept back somewhat from the street to give 
additional airiness, and there will be space behind 
each for green and small garden plot. 

Tse Vicrorta Benerrr Sociery. — Having 
often inserted the advertisement of this society, to 
it we have to call the attention of our readers. 
Judging by results already achieved, it seems to 
have struck ‘root deeply. A glance at its rules, 
and at the list of its working committee, readily 
explains this success. It has branches—not at 
pablic-houses—throughout the land, and whilst 
asking our readers to make themselves acquainted 
with the society, we repeat the words of Mr. Tidd 
Pratt, that “no human institution could be more 
beneficial than a friendly society founded upon 
proper principles.” 

An average size walnut tree yields about thirty 
gun stocks. Those cut from the heart of the tree 
are the most valued. About one stock in six can 
be obtained “all heart ;” the remainder are “sap 
and heart” and “ sap.” 

When the British Association first met in Bir- 
mingham, in 1839, steel pens were almost unknown, 
but when the second visit was made, ten years 
later, the steel pen trade had risen to a very im- | 
catia place among the manufacturers of the ` 
own. . 7 
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LETTERS TO THE EDITOR. 

[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 


as possible. There are many Claimants upon the space 
. allotted to letters and other correspondents. ] 


MR. HARRINGTON’S LECTURE ON THE CHEMISTR 
A . OF NATURE. 


Sir,—I have now the conclusion of Mr. Harrington’s 
lecture before me, and, certainly, the arguments by which 
he supports his theory are quite as extraordinary as the 
theory itself, He asks, in the first place, why, during a 
solar eclipse, he does not perceive light lowing down round 
the moon, as it flows down round -his hat or a shilling 
held up before the light. The answer to this is that light 
is flowing down past the moon, but cannot reach the eyes 
of those who stand In the central shadow, as light only 
travels straight lines. A person inside the shadow cannot 
see any of the rays that pass the sides of the moon; for, 

as Mr. H, tells us, those rays are, when they reach the 
earth, 180 miles apart. In fact, in the next paragraph, he 
himself tells us that light does so pass down, for he says 
that all that portion of the earth turned towards the sun, 
is illuminated by his beams, with the exception of the 
comparatively small circle (189 miles in diameter) that the 
moon’s shadow occupies, and how, I ask, could such beams 
reach the earth unless they passed round the body of the 
moon, which is exactly between the sun and the earth 
during every solar eclipse? If Mr. H.’s range of vision 


was as large in proportion to the moon and its distance as f 


it is to the hat and shilling and their distances, he would 
See the light flowing round the moon, and falling upon the 
earth almost exactly as he does in the latter case, the 
slight difference perceptible being caused by the refraction 
of our atmosphere. The account of Schuchmacher of the 
gilding of the eastern cloud when the sun’s rays fell upon 
it is such a common appearance and so easily explained, 
that it is almost a waste of time noticing it. 

The next thing that Mr, H. finds impossible to account 
for by the old theory is, the faintness of the last rays of the 
sun before totality, while the first after his re-appearance 
are so bright as to be almost unbearable. If Mr, H. will 
try the following experiment he will perceive the cause of 
this appearance, and, also, how easily the senses are 
deceived, and how little they are to be depended upon for 
an exact account of any natural phenomenon. 

Let him on some bright sunny day carefully close up a 
room, so as to exclude all daylight, and then light up that 
room with some hundreds of candles. Now, if after being 
in the bright sunshine some time, he enter this room, the 
light the candles give will appear as faint, dim, and smoky 
as it can possibly be. But, if he enter this artificially 
lighted room after being in perfect darkness a short time, 
he will find the light to be quite dazzling, and for a little 
while so bright as to be painful to the eye; and yet we 
know that it is precisely the same in both cases, although 
the effect on our eyes is so very different. So much for the 
effect of contrast, Now, during the course of a solar eclipse 
our eyes are placed under precisely the same conditions. as in 
this experiment. We watch the bright sun appear smaller 
and smaller as the dark body of the moon moves across, and 
our eyes, contracted to the utmost by the refulgence of the 
unclouded sun, are intensely sensitive to the gradually 
increasing faintness of his light, until, at last, he entirely 
disappears, and the eye of the observer is enveloped in 
total darkness, During the time this continues, the pupil 
of the eye by a natural process becomes dilated to its 
utmost extent, so that when the first beams again fall 
upon it, the quantity of light that enters this dilated pupil 
is many times greater than could possibly enter just before 
totality, because the pupil then was contracted by the 
broad daylight which a few minutes before it was exposed 
to. Now, as itis the quantity of light that falls upon the 
retina which gives. to us our impression of the relative 
_ dimness or brightness of any object, it is very plain that, 
judging from the effect on the eye alone we must conclude 
that the sun is brighter at the finish of the eclipse than at 
its commencement, although such conclusion, as we 
perceive by the above experiment, is altogether erroneous. 

Mr. H. says that it is impossible by the old theory to 
explain the fact of the moon during a total eclipse (lunar) 
being visible, and of a fiery red colour. I must beg to 
differ from him in this—nothing is more easy than to ac- 
count for it, and when so explained, the manner of it, 
instead of being unaccountable, is intelligible to any one 
possessing the slightest knowledge of dioptrics. 

Light in passing from a rare into a denser medium, is 
turned from its path to one more or less perpendicular to 
that path. Asa rule, the denser the medium, the greater 
the angle the new path forms with the old one. Takea 
sphere of glass, hold it between the sun and a sheet of 
white paper, at a distance from the paper equal to 3 of its 
diameter. The rays from the sun in passing this, the 
Sphere, are bent from their path, and, in consequence of 
the shape of the sphere, are all bent towards each other, 
so that they meet in a small bright spot which will be 
perceived on the paper, Take the sphere gradually farther 
and farther from the paper, and the spot will grow larger 
and fainter, a proof that the rays crossed at the point 
where the spot was smallest and are now diverging at the 
Same rate they converged. Now take a hollow sphere, 
made of thick glass, fill the internal cavity with some 
opaque substance, and again hold it between the sun and 
the paper. The bright spot will be seen occupying pre- 
cisely the same position as before, namely : opposite the 
centre of the globe ; notwithstanding the fact of the opaque 
Substance standing right between it and the sun, If the 
sphere be moved away from the paper, the spot will be 
found to behave precisely as before, the only difference 
being that it is fainter in consequence of a portion 
of the rays being stopped by the opaque substance, This 
is all we require to explain the phenomenon under 
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consideration. Let the earth occupy the position of the 


central opaque core—the atmosphere that of the shell of 


e sphere—the paper that of the full moon, and the sun 
es he is, aad ee see at once that the air by its refractive 
power and its form (a sphere), combined, must refract all 
the rays passing through it towards some portion of space 
opposite to the sun. These rays, however, will not come 
to a focus at the same comparative distance as those through 
aglass sphere, owing to the refractive power of the air 
being much less than that of glass, and in consequence of 
the air becoming less dense, the farther itis from the 
earth’s centre, the focus will be prolonged indefinitely, as 
the less the refractive power of the sphere the longer is its 
focus. Thus, we see how simply is explained the fact of 
that space where the earth’s shadow falls being filled with 
light. The reason the moon appears red is that the air only 
transmits the red and yellow rays, and as all the rays that 
fall on the moon have passed through the air, they are 
denuded of the blue rays, so that the moon could not 
possibly reflect any other light but red, she only being 
able to reflect such as she receives, J, M, Moss, 


A HINT TO BELL-HANGERS. 

Sir,—The enclosed sketch of a boring brace may be 
useful to some of your readers if you can find room for it 
in a corner of your journal. N i 

It was made by a bellhanger in my employ, and he uses 
jt for boring holes in the joists for the bell wires to pass 
through. The bit C (a nosebit answers best) is placed 
against the joist to be bored, the socket A held in the left 
hand, against the next joist. On turning the brace the 
screw B works out, forcing the bit through. 


I have seen this tool in action and can confidently 
recommend it, I believe that at least three holes can be 
made with it in less time than one can be bored with a 
gimlet, and any smith can make it, 


The extreme length, bit included (when the socket is | 


screwed close up) is 12 inches, that being the distance 
builders usually leave between the joists. E. H. 


Sir,—I have a sketch of a fountain in Vol. I of THE 
ENGLISH Mecuanico, No. 25, p. 294, called Hero’s. I made 
one—the result of my experience I give along with a sketch 
foy the benefit of your readers :— 


i Height over all. 
The tubes were } of inch in bore, and a gas burner for jet. 
The height the water ascended to was 6” at most above jet, 


and only played for 7 minutes, DISAPPOINTMENT, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


PRACTICAL MECHANICAL DRAWING.—Can any reader 
help me to the title of some good book, giving information 
about the drawing of threads, wheels (cogwheels), diagrams 
for locomotive engines, &c,?—J. W, WILLEKES MAC- 
DONALD, 

PHOTOGRAPHIC,—Can any of your readers inform me how 
to fix photographic representations of leaves, &c., taken 
on paper prepared with bi-chromate of potash? I have 
tried dipping in solutions of hypo. of soda of various 
strengths, but the picture is dissolved thereby.—TrRo. 

HORIZONTAL STEAM Encine.—-Will some correspondent 
furnish me with drawings of a model horizontal. steam 
engine, giving dimensions with figures or measurement 
with oe dimensions of slide valve and reversing motion? 

Gas METER.— Will any correspondent inform me of the 
best method of keeping water gas-meters in good working 
order, so as to indicate correctly the amount of gas con- 
sumed? Also, by what means canI detecta meter working 
wrongly ?—HENRY LEWIS. ; 

SCALE IN STEAM BorLeRs.—Will any correspondent 
inform me of a remedy for clearing the scale off steam 
boilers? Our boilers after working 4 weeks, are covered 
with a Scale sometimes din. thick, and it takes 8 men 
about 16 hours to chip it off with hammers, I account 


for this unusual quantity of scale, from the water coming 


off chalk rock.—T, E. 


[Jan. 26, 1866. 


LEYDEN JAB.— Will Momus inform me if it is feasible 
instead of tin-foil to coat a Leyden jar with copper by 
means of the electrotyping process? A few hints on this — 
subject will be very acceptable to ELECTRON, 

Craup,— Wanted, a description of a cramp or gibbet, to 
hold tin roller lengths or cylinders, while they are being 
soldered without pressing them out of shape—the cylinder 
to. be din. in diameter by 18in, long, with a lap to solder: 
of din.—J. L, 

 BUNSEN’S Barrery.—Can Mr, Tonkes or any other 
scientific contributor, give the method of making ‘‘ Carbon 
plates, or blocks, for Bunsen’s batteries?” The proportions * 
of coke, coal, and sugar, and the shaping the carbon after 
calcination. —CARBON, 

STAIN AND PoLisu.—Can any reader inform me of the 
best stain to imitate mahogany on deal? Also the best 
and cheapest way to make French polish, and the quantities 
required ?—ARTIFICIAL AMATEUR, 

BuRNER,.—Can any reader inform me if the burner in 
Pettit’s gas and air heating stoves is a patent; and if s0, 
about the date of patent?—PARACELSUS. 

DIAMETER OF A CIRCLE,—Will any reader oblige me by 


giving the simplest method of arriving at the diameter of 
a circle, the size of an arc being given?—H., T, 
THERMO-ELEcTRIC MACHINE.—Can any of the readers of 
E, M. inform me how to make a very sensitive one ?—J, 
SARGENT, JUN. 
WaEEL Tirus.—Will any reader inform me if there ig, 
and where, a machine for bevelling ‘‘tires” for waggon 


. wheels, from 2in. to 6in. wide, and 3in, thick ?—A. SMITH, 


BPONGE GOLD.—Can any correspondent inform me how 
sponge gold is prepared? Oneof the two samples I have 
seen is formed chiefly of octahedral crystals and indistinct 
fibres, the other is made up of beautiful foliaceous crystals 
resembling in appearance the froud of a common fern, 
lying together greatly entangled and interlocked. I shali 
also be glad if you can inform me which is the. best work 
on hard and soft enamel painting? I have Weale’s shilling 
book, which is not good for much.—-PERIOSTEUM, 


REPLIES TO QUERIES. 


VELOCITY OF RivERS.—In answer to Greenholme’s in- 
quiry as to the velocity of rivers, in your No, 42, vol. ii, 
12th January, current.—It has been distinctly ascertained 
by actual observation that the velocity of a river may be 
found by the following rule :—Multiply the mean hydraulic 
depth of the river by the declivity (both in feet), and ex- 
tract the square root of the product; the result diminished 
by one-sixteenth part will be the mean velocity of the river 
in miles per hour, Thus, the Ganges, which has only a fall 
of 4in. per mile, and a mean hydraulic depth of 30ft., is 
about three miles per hour. (See Sir John Leslie’s work on 
Natural Philosophy, page 423,)—Joun KENNEDY, 

Pirron oF THReE«D.—Let “Slide Lathe” purchase for ls, 
or 1s. 6d., ‘The Fitters and Turners Pocket Book,” by J. 
La Nicca, which will enable him to find any set of wheels 
for any pitch of thread or guide screw, published by E, and 
F. N. Spon, 16, Bucklersoury, London.—J. H, B, . l 

GRINDING COLOURS.—John Langley will find that mills 
for grinding colours will also grind printer's ink, and are 
easily cleaned by running water through them for a few 
minutes after using. The best makers of the mills for such 
general purposes are Messrs.Whitmore and Sons, engineers, 
St. John-street, Clerkenwell, prices varying according to 
size.—Dusty MILLER. i 

THERMO-ULECTRIC BATTERY, =~This instrument used at the 
Royal Polytechnic Institution. was manufactured by me, 
and a similar one can be seen by J. K, at my factory, 11 
and 12, Beak-street, Regent-street, W.—S. C. TISLEY. 

SOLDERING W ATCH-CASES,—A correspondent who inquires 
about soldering watch-cases, will find that the solder gene- 
rally used is composed of silver 20dwts., and of brass 8dwts., 
well melted together, 

WATER Power,—If “ Scotch Mechanic” will write to Mr. 
W. Cheetham, Grafton-street, Ashton-under-Lyne, he may 
receive information respecting the best turbine or water- 
wheel extant.—M. ENGINEER, i 

WATER-WHEEL,—If the Scottish Mechanic will send his 
address to Mr. J. Stewart, No, 8, Greenhill-street, Glasgow, 
oe communicate to him a devised plan of water-wheel, 
—J. S, 

WarTCH-CASE JOINTS, —' Watch Case” desires to know how 
the joints of watch-cases are put on. The cover is fitted 
on to the hand, and when in its place a narrow file is 
put down between the two as deep as the. joint is to lay, 
the cover and band are then separated sufficient to intro- 
duce a round file, which is the same size from end to end, 
and the size of the intended joint; by pressing the two 
pieces together they are undercut, and this forms the bed 
for the hollow joint wire, the three pieces of which’ are 
secured with fine iron wire and soldered as described in the 


. ENGLISH MECHANIC, Vol. ii., p. 152.—E. PARR. 


ELECTRIC COIL, &0.—I think the instrument required by 
“Student” is Wheatstone’s ‘Rheostal.” Measurements 
are obtained by attaching a coil of known resistance, and 
comparing it with the coil to be measured. A full descrip- 
tion of it is given in Noad’s “ Manual of Electricity,” which 
I would advise “ Student” to purchase, “A, P.” will find 
everything he wants to know in Hardwick’s * Photographic 
Chemistry.” Thanks to “Young Idea.” I think I have 
discovered tae cause of the syphon action I mentioned in 
No. 39.—H, H, 
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VELOCIPEDE,—Having read the letters of Messrs. Walton 
and Phillips in Nos. 40 and 42, it gives me pleasure to 
write a concise description of a velocipede I had in Roch- 
dale, some six or seven years ago. It was as lightly, yet as 
firmly made as possible. The bearers were of lance wood 
bent to the required shape ; mounted on these was a board 
with basket work attached for a seat. It was propelled by a 
lever standing up between the rider’s legs. A light iron 
connecting rod jointed at the bottom end of this worked a 
double crank on the main shaft, which was fixed to ordinary 
bow-springs under the seat. On and near the ends of this 
shaft were two fixed ratchet wheels, covered by strong 
hoops, on and projecting from the inside of the naves of 
the wheels. These hoops projected over the ratchets to 
protect them as well as to simplify the manner of holding 
the spring catches running in the ratchets. To prevent 
the carriage overrunning the crank down. hill, I fixed a 
light iron shaft behind the seat with a wooden break at 
each end, also a handle to the left hand to press down the 
breaks upon the driving wheels. There were two smaller 
wheels in front, which I could swivel with my feet and 
guide the velocipede. In all contests it was most satis 
factory; owing, I believe, to- the following arrangements :— 

Ist, The lightness and firmness. 

2nd. Having four wheels, which made the carriage run 
steadier than three wheels would, 

ard. To the ratchet wheels on the crank shaft enabling 
the carriage to turn quickly. 

I would have enclosed a drawing, but having already 
occupied so much valuable space, I trust this description 
will be found sufficiently clear.—Jno, FIELDEN, 
rr 
TURNING LATHEES, 

CHEAPEST IN LONDON. 


BENCH LATHES from £2 2s. and upwards. 


WHEELS, CRANKS, TREADLES, MANDRIL, AND 
POPPET HEADS. | 


Chucks of any description Made to Order. 
Slide Rests, 34in. centre, £2; 4in., £2 10s.; 5in, £3; 
6in, centre, £3 15s. 
- RICHARD PEARCE, 
77, GREAT SUFFOLK-STREET, BOROUGH. 


. Enclose. stamp for reply, and 3 stamps for Illustrated 
; Catalogue and Prize List, 


W.& A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 


CLARENCE STREET, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING, 


LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
l AMATEUR TURNERS, 


Lathes Complete, £7 5s., £9, £11, £16 16s. 
€hucks, and all kinds of apparatus fitted to lathes, 


Engineers’ FILES and Toots of every: description. 


AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills, 


AMERICAN SCROLL CHUCKS OF ALL SIZES. 
| JOSEPH BUCK, 
124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, 8. , 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 


W. H. PEARCE, . 
LATHE AND TOOL MAKER, AND DEALER IN 
A: MACHINERY. 
Every description of tools Bought, Sold, or taken in 
Exchange. 
Letters should contain stamp for reply. 


Ea ae L 
THE NEW TOOL FOR JOINERS’ BENCHES. 


DUPPA’S PATENT BENCH DOG, 3s, EACH. 
MAKERS: 


_JOHN BAILEY and Co, | 
ALBION WORKS, SALFORD, MANCHESTER, 


LONDON OFFICE: MR. KINSEY, PINNERS’ COURT, 
OLD BROAD STREET. 


NSTRUCTION IN CIVIL 


ENGINEERING, Marine and Land Surveying, 

‘Levelling, Estimating, &c: For terms, apply to Mr. 

SCOTT TUCKER (late Colonial ENGINEER at the Cape 
of Good Hope), 31, Duke-street, Westminster, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


939 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


Tho most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
$ manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IRONMONGER, - 
| 135, STEELHOUSE LANE, BIRMINGHAM, ~ 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under TOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUITING LATHES. 


PRICE LISTS 


L. SUGDEN AND Co. 
SAW MILLS AND MANUFACTURING JOINERS. 


PREPARED FLOORING, MATCHED BOARDS, ETC, 


tnae anen 


WESTMORELAND WORK 
WALWORTH COMMON. 


ON APPLICATION 


S, 


THE NEEDLE DOOR-LATCH IS A GREAT NOVELTY. 
THE NEEDLE DOOR-LATCH IS PERFECTLY UNPICKABLE. 
THE NEEDLE DOOR-LATCH IS THE SECUREST LOCK MADE. 
THE NEEDLE DOOR-LATCH IS THE CHEAPESTPATENTLOCK MADE 
THE NEEDLE DOOR-LATCH IS THE BEST LOCK EVER MADE. . 
THE NEEDLE DOOR-LATCH IS TO BE HAD WHOLESALE AT THE 

WORKS OF THE PATENT UNPICKABLE LOCK COMPANY (LIMITED ), 

237 & 289, EUSTON ROAD, 
Or through the Birmingham and Wolverhampton Factors, & retail of all Ironmongers. 


SMITEH’S PATENT DOOR SPRING, 
PATENT WEATHER TIGHT FASTENING, 
AND 
WATER BAR FOR FRENCH CASEMENTS, 
69, PRINCES STREET, LEICESTER SQUARE, LONDON, 


N.B. None guaranteed unless stamped with name and address. 


EILLY and MARTIN’S PATENT 


BEARINGS are the best and cheapest ever intro- 
duced, dispensing with brass steps. Save oil, power, 
labour, &c.; in ordinary cases they require oiling but 
twice a year. ` 

For particulars, &c., apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. ; , 

N.B,—Hangers or Pedestals fixed on the following 
terms :—If approved of within six months, paid for; il 
not, removed without charge. 


A. C FRASER, 
GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 
RIBBED CAST IRON RETORTS. 


Te CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock [ron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Biask or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 


-| ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 


criptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
orgings, Castings, and Railway Material of every deseription 
JOHN HORSLEY, 
Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER, 


LEATHER DRIVING BANDS 
for Machinery (Well Stretched), l 
Leather Hose Pipes, Fire Buckets, &o. 
wW. GOODWIN, AND CO., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 
Price List Free, 


: THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and eost considerably less than any 
other kind of Driving Belt, Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London &.C. Mr, H. FERRABEE, Agent. 


W HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or piteh.—J. WILKINSON, Engineer, St. George’s Works, 83, St. 
George’s-road, S., London, : 


Established upwards of a century. 
MHE ORIGINAL SMITH’S PATENT DOOR 
SPRING, 


Proncunced by Govern- 

ment Inspectors and the 

late J. K, Brunel, Esq., 

C.E., to be the best and 
most complete. 


AD i SMITH & TURNER, 

Vee ; 

l 50, BARTHOLOMEW CLOSE). 
i Lonpon, E.C. 

ESTABLISHED FIFTY YEARS. 


Redmund’s Patent Hinge Manufactory and 
) Warehouse, 
WELLINGTON FOUNDRY, 68, CHARLES STREET, 
CITY ROAD, E.C. 
(Near the Canal Bridge.) 
ENJAMIN SLATER, Late E. Gollop, Sore 
PROPRIETOR. A Large Stock of the Patent Hinges kept ready 
for delivery, consisting of Floor Springs, Gate-hinges, Rising-hinges, 
Rising Spring-hinges, Not Rising Spring-hinges, Double Acting Spring- 
hinges, Rising and Not Rising Door Back-springs, &c.—Price List and 
Drawings on application as above. Foundry for Soft and Malleable 
Tron. 


AMERON’S PATENT DOUBLE CAM 

LEVER PUNCHING MACHINE.—The Improvement consists 

in the Patent Cam acting on a strap attached to the back end of the 

Lever, and thereby ensuring the withdrawal of the Punch from the 

hole it has perforated with certainty, and also the continuous work- 

ing of the machine, which is worked in some yards twenty four holes 
per minute. Works, Egerton-street, Hulme, Manchester. 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


RANTS PATENT PORTABLE 


RAILWAY, with trucks and turn-tables, is 
acknowledged by purchasers to effect a saving of one- 
half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out 
farmyard manure, especially when the land is too wet 
for carting. Earth moved and lakes emptied by con- 


. tract, Full particulars on application to Mr. J. Grant, 


at his Steam Factory, Love-lane, Bankside, Southwark, 


$ STEAM ENGINES, 


ie \ 24 HORSE POWER, 
es A Horizontal, with Governors, 


Pumps, &c., 
SS Complete, £15 15s. 
TRON CO KN BINS ws ase 26s. 
WHEELBARROWS a es we 208. 
CHAFF CUTTERS ae at ww. 455. 


LAWN MOWERS... ue ove . 70s. 
GARDEN e a ap u 358. 
GARDEN SEATS .. j 198, 
HURDLES & ‘WIRE NETTING. 
RAY, MEAD, AND CO, 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


WATER-POWER ENGINES! 
TE Compact and Economical 


Engines have now been mostsuccessfully applied to work- 

ing Hoists and Cranesin Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 
. Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T, M. PEARCE, 21, Thornton-road, 
Bradford, Yorkshire. 


HEATED AIR ENGINE. 
FOR all small purposes, such as driving Printing 
Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapeet that 
can be found. 

.  Itcanberun for 10 hours a day, for an ‘expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday. No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


W. Y. EDWARDS AND CO., 


7, CASTLE RETANO S SQUARE, CITY, 
NDON 


SOUL AND CO., 3, LEADENHALL STREET, 


LON DON, E.C. 


Pressure & Vacuum Gauges. Mari ine Engine Governors. 
Steam Engine Indicators. Engine Room Telegraphs. 
Engine Counters (& Clocks) Salinometer s (Long, How). 
' Engine Room Fittings and | Thermometers, Hydro- 
Tools. meters. 


JAMES MUNRO, 


(From Messrs. Holtzapffel nd Co.) 

ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineers Tools, &c, Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 

4, GIBSON-STREET, WATERLOO-ROAD, S. 


JOSEPH STANLEY, 


(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, H, 
Patterns designed and arran ged trom instruction according to 
requirement, 
Castings for Model Engines kept in stock. 


TUCK’S 


PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 


J. H. TUCK AND 60., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SHEET IND1A-RUBBER, 

BUFFERS. 

Hosz, TUBING, BANDING, &e. 


J. H. TUCK AND CO. 116, 
CANNON STREET, E.C. 
WORKS, LAMBETH. 


TRADE MARK. 
Contractors to the Admiralty. 


PATENT HOLLOW STEAM PACKING. 
P great and peculiar advantages of this 


acking consist in its remaining perfectly Slustic, and is 80 con- 

l imota and applied that the pressure of the steam itself makes’ the 

joint by entering the packing from the cylinder ; thus the many 

objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 

Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 

Bags, Air-proof Goods, or any description of India-rubber articles 

made to order. 

Price list or circular, with full description of packing, to be had of ths 

only Manutacturers and Patentees of Hollow Steam Packing, 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


EN GLISH MECHAN IC AND MIRROR OF SCIENCE, 


[Jaw. 26, 1866. 


NOTICE ! E. BOURDON'S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs, Negretti and 
Zambra, and will be forwarded post- free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, eer REGENT STREET, and 153, FLEET STREET, 
LONDON. 


ROSCOE'S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 

ways; and on every GercrpagE of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &c, 


TESTIMONIALS AND PRICES POST FREE. 


Se 


APPLY TO 


EDWIN Fr. NEWBY, 
“KING WILLIAM STREET, CITY, 


LATE 


31, CHEAPSIDE, E.C. 


39 A, 


The above Lubricators grease every particle of steam previous to its passing through the valves into 
the cylinders. 


ROILER-TESTING BOILER EXPLOSIONS PREVENTED 


APPARATUS. BY THE USE OF 
Complete on cistern, BAILEY? S 
gun-metal workingparts, PATENT PUSTELE PLUGS. 
flexible tube, union joint, ee , : 


nipple for boiler, and 
gauge to 250lbs., £L 


nett. Packed in case, ` 
ready for delivery, 
LIO IOs. 


JOHN BAILEY and cO., ),, ALBION WORKS, SALFORD, MANCHESTER. 


ENCOURAGE COUNTRY MANUFACTURE. 


errr oer z 


ESTABLISHED 1795. 


MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTIONS. 


ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. 


MARCUS BOURNE NEWTON, 


LONDON AGENT. 


DEPOT, No. 4, GREAT NORTHERN GOODS nemo? 
KING’S CROSS, N. 


Crickmer’s Patent Elastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. .. is. 6d. as lb. | INDIA-RUBBER CORE PACKING (HEMP).. o Is. 4d. 
CRICKMER’S PATENT PACKING . oe os « 28, dd. Do. Do. Do. (COTTON) .. 28: 6d. 


This Packing takes less Tallow to lubricate it than any athek and being a Pliable Metallic Surface requiring but little Pressure to 
keep it Steam tight, there is a great saving in friction, 


PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 
CAUTION,.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’ 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Abpea: 
ESTABLISHED EIGHTY YEARS. 
PAPIER MACHE ENRICHMENT MANUFACTORY. 
W. SMART, 41, CLIFTON STREET, FINSBURY, E.C. 


Estimates on receipt of Detailed Drawings, 


Jan. 26, 1866.] 


_BNGLISH MECHANIC AND MIRROR OF SCIENCE. 


UPFIELD GREER, 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, 80, 
LITHOGRAPHER, PRINTER, ARTIST. AND DESIGNER. 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


SAW BLADES. 


T SMD 


SAMUEL WORSSAM & C0., 


tf Having purchased of M. Perin, of Paris, the sole 
it right to Importand Sell his BAND SAW BLADES 
#6 throughout the United Kingdom, beg to announee 
4 that they are now in a position to supply these Saws 
£ from 1-16th ofan inch to 8 inches ın width, and up 
kz to 50 feet in length. 


4 others in point of finish, toughness, durability, and 
"k evenness of temper, is now everywhere admitted. 


ai 


E R E 


= S. W. and Co. keep a large stock of all sizes up to 
7 VRE Qin. wide, from-which they can supply orders to any 

re part of the kingdom, within twenty-four hours’ 
Kr; notice, 


SETTLER 


- For Price Lists apply to 


W/W SAMUEL WORSSAM & CO., 
ù j SAW MILL ENGINEERS, 
304, KING’S-RCAD, CHELSEA. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESORIPTION 
OF WORK, SENT POST FREE BY 


MADDICK & POTTAGE, 
CRANE COURT, FLEET STREET, 
| LONDON. l 


_ Printers of the 
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ENGLISH MECHANIC & MIRROR OF SCIENCE.. 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 


WHEELER & WILSON’S SEWING MACHINES, 
Are now able to supply makers of the abovè machines 
with all the castings, &c., required for them. Also 
Hooks ready for use, well-finished,.and every one tested, 

A complete set consists of Stand, Crank, and Pulleys; 
the machine castings planed and bored; together with 
aHookin good working condition, which will be for- 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. 


BY HER MAJESTY’S ROYAL LETTERS PATENT. 


ORRISON’S ARCHIMEDIAN HEM- 
FOLDER, for the SEWING MACHINE and the 
FINGER. Manufactured solely by 


JOSEPH GILLOTT, 


Metallic Pen Maker to the Queen, 
_ VICTORIA WORKS, 
GRAHAM STREET, BIRMINGHAM. 


Drawings and particulars forwarded on application. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Cuass I. AND II., & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES 
“THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
onty kind for which a Megpat has been AWARDED, and 
are now used exclusively by the English, Australian, and 
Indian Mints; the French, Russian, 
and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c, &c., 3; and have been 
adopted by most-of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority oftthese Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them haying actually reached, the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable. 

Š The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron Maurine, the average working of which has proved 

o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 


Zinc Melting, lasting much longer than the ordinary Iron pots, and |. 


saving the great loss which arises from mixture with Iron. 

- _ The Patent Plumbago Crucible Company likewise manufacture. and. 
import Clay Crucibles, Muffles, Portable Furnaces, &., Stove Backs 

all descriptions of Fire Standing goods, and*every requisite for the 

Assayer and Dentist, For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY 
BATTERSEA WORKS, LONDON, S.W. 


PERIN’S PATENT FRENCH BAND | PHILLIPS & 


The vast superiority of Perin’s Band Saws over any | 


RAPIDITY AND ECONOMY. 
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TRADE MARK. 


A PRICE CURRENT FREE. 

PHILLIPS and CO. send all goods CARRIAGE FRE “©, by their own Vans, within eight miles of No. 8, King William- 
street, City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN 1N ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO. have no connection with any House 
in Worcester or Swansea, 


t 


COMPANYS The Best and Cheapest Teas 

| | In England are at all times to be obtained at 

PHILLIPS and COMPANY, Tea Merchants, 
8, KING WILLIAM STREET: CITY, LONDON, E.C. 


pound < Strone to Fine Black Tea, ls. 6d., 2s., 2s. 6d., to 3s. per Ib. 
Bae X f Most Delicious Black Tea is now only 3g, 6d. per lb. 
RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., ks. 8d. 


PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
THE BEST AND CHEAPEST. 
` obvious reasons, 


PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 


Inferior Houses copy this statement for 
Therefore be particular in addressing to 


London, H.C. 


SUGARS AT MARKET PRICES. 


BOOTS! 


BOOTS !! 


Å LL PERSONS REQUIRING COMFORT, NEAT- fiii R 
A NESS, and DURABILITY in the above named articles are invited to WMH 

try the “ EUPODION BOOTS” with ‘“ MOLE’S PATENT HEELS,” they are 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. 


EUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; 


BOOTS !! 


and 


. ft 
6, Pembroke-terrace,. Gloucester-road, Regents gi 
ving Park, near Chalk Farm. |’ 
‘aid THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. 


Lonpow Agzenrs,—Mr, J. MeCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland, 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr. Chapman, Leather Seller, 


Kennington-lane, S.E. 


“ EXCELSIOR,” “PRIZE MEDAL” 


inch, will not rip. 


Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 

b easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
Price from £6 68.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


JOHN 


SWAIN, 


DRAUGHTSMAN & ENGRAVER ON Woop, 


$siccbanteal Designs. 


Prnamentai 


Besigng, Pictorial Weg igus. 


CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 


Sk Ti Loe D 


ex 


Deere met 


ARTIST 


Estimates supplied with promptness. 
Country orders executed with the utmost care and despatch. 


ma 266, 


i > 
STEVENS’ SMODEL DOCKYARD, 
AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill. Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats, anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale. Ensigns, burgees, and signal flags made 
to order. Steam-engines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
‘CIGAR STEAM YACHT, warranted to propel by steam. Size: din. 
long, price 3s, 6d.;:19in. long, 5s. Gd.; 24in, long,. 8s. 6d.; 30in. long, 
18s. 6d. ; 37in. long,25s. Packed for-the country with full directions 
for working. Established 20 years. 


NECOND-HAND and NEW MODEL STEAM 
ENGINES, Beam, Table, Horizontal, . Vertical, Locomotive, 
Oscillating, &¢., wit: and without the Boilers. MATHEMATICAL 
INSTRUMENTS, PHOTOGRAPHIC APPARATUS, MUSICAL 
BOXES, Ordmary, Drum and. Bells, Flute, and Tremolo Flute 
accompaniments, MICROSCOPES, TELESCOPES, OPERA GLASSES, 
&c. DISSOLVING VIEW and MAGIC LANTERNS, and SLIDES 
by all the best Painters. Catalogue three Stamps. JAMES BOWIE 
178, HIGH HOLBORN, 


STRAND, LONDON, W.C. 


NGRAVINGS ON WOOD. 


Every description of Pictorial Work for Pub- 
lishers, Printers, and Advertisers, promptly exëcuted, 
at the lowest prices, by J. F. NASH, 22, Coventry= 


street, W. i 
Estimates and Specimen Book sent Free of Charge. 


DP BAWINGS, PLANS, TRACINGS, &c., 


executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C., M, and T. are thoroughly 
practical Engimeers, 


TO MOP, BRUSH, AND BROOM MANUFACTURERS. 
AMUEL WASS having commenced — 
manufacturing Handles for the abové; also. 
Coopers’ Headings, would feel obligéd to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 
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HOPE IRON WORKS, 


106, SOUTHWARK BRIDGE ROAD, 
LONDON. 
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WILSON’S INJECTING LUBRICANTS INTO CYLINDERS, &c. 


R. HENRY WILSON, of Stockton-upon- 
Tees, has patented certain improvements 

in apparatus for injecting tallow or other 
lubricants into steam ‘boilers, &c., and for 
regulating the flow thereof; which improve- 
ments, we have thought, might. be interesting 
to many of our readers. Mr. Wilson claims 
injection by means of a force-pump, also by 
means of the gravity of condensed steam, and the 
means of regulating the flow.’ Various modes of 
construction are described in the patent specifi- 
cation ; but one will here suffice. Inside a metal 
cylindrical vessel is cast a small force-pump, into 
_ which is inserted a hollow plunger, perforated with 
small holes, 
fixed a valve of brass or of any elastic substance ; 


On the bottom of this plunger is | 


to the bottom of the pump is attached a box in 
which is fitted a valve, and to this box a stop- 
cock is attached ; between the stop-cock and the 


boiler is formed a communication, by a tube 


attached to each by screws and nuts. For working 
the pump there is fixed inside of the aforesaid 
vessel or reservoir a round shaft with a lever, one 
end of this shaft working in a bush or bearing 
inside the vessel, whilst the other end passes 
through an ordinary stuffing box to the outside of 
the said vessel. 

In the accompanying illustrations, Fig. 1 is 
a section, and Fig. 2 a plan, of the apparatus 
for injecting the lubricant into boilers, to pre- 
vent priming or fouling. A is a reservoir; B, 
part of boiler to which reservoir is attached ; ©, 


force pump to reservoir; D, perforated plunger 
working in the pump; E, valve on bottom. of — 
plunger ; F, box at bottom of pump ; G, valve fixed 
in box F ; H, stop-cock on the box ; I, tube lead- 
ing from stop-cock to boiler; K, shaft fixed in 
reservoir A, one end working in bearing J, the 
other passing through stuffing box L. M, lever 
fixed on shaft K for imparting motion, whilst the 
lever N is connected to the plunger D by the connect- 
ing rod O. The action is as follows :—The reser- 
voir A is filled. with the lubricating matter; the 
stop-cock H is then opened ; the lever M is now 
moved up and down, imparting action to the force- 
-pump plunger D, by which the lubricant is drawn out — 
of the reservoir, and forced into the boiler through 

valve G, the stop-cack H, and the tube I. : 
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Fig. 3 is a section, and Fig. 4-a plan, of another 
form. A is a steam+tight reservoir fixed! on a 
boiler (B) ; Cy, ordinary: valve. om top of reservoir, 


secured: by screw. clamp D; D; E, cock fixed in. 


bottom: of reservoir; having two parallel holes 
J, f, passing through iti; G-is a tube extending 
fromm: the: hole finto the reservoir, whilst H is a 
tubs from the hole finto the boiler, terminating. 
above the water line; the tube I and second hole 


f1 form a communication between the boiler and | 


bottom: of reservoir. The mode -of: operation in 


this: injector is as follows :—The reservoir A is:|. 
filled’ through the upper valve ©, which is then |. 
closed:;. the cock E is-then opened, the steam passes. |; 
from the: boilém through: the tube H, and the cor- | 
responding Holé f into: the: tube G to the upper part |; 
of the reservoir, presses: upon the lubricant, and |. 


expels it from the. reservoir through thehole ft, and 
the tube I into the boiler. 


Fig, 5.is.a section: of. another. form of injector | 


fixed to the steam pipe {B). Ais a steam-tight 


reservoir ; ©, valve fixed'on top of reservoir, and’ 


secured by the screw clamp D, D ; E, cock in the 


bottom of the reservoir, having three holes f 7}, | 


j™, through it ; G, a tube fixed in the centre kole 
f1; on the top of Q is the regulator cock H, from 
which there are three outlets 7, 71, 711, at different 
heights from the upper part of the cock, and con- 
verging into one hole at the bottom of the cock; 
the plug of the regulator cock is moved by the rod 
K, passing through the stuffing box X; L is the 
handle of the rod. K; M isa sector, graduated’ to 
shew the position of the plug in the regulator cock, 
as shewn.on Fig. 7. In the hole f™ in the cock 
E is a tubë: N, leading to the upper part: of the 
resorvoir, and. terminating: about:a- quarter of: an 


inch of j1; the: bottom part: of Ñ. communicates: 
with the spout ©: The mode- of operation. is. as: |: 
follows :—A is filled through the:valve C, whichis 


then closed ; the cock E- is: now opened: to: the 
steam pipe of the engine B; the steam’ passes up 
the hole f1 and tube G through the regulator cock 
H and the outlet 7! to the top of the reservoir, 
condenses, and falling into the lubricant as water 
raises a proportionate quantity of the lubricant to 


the height of one or other of the tubes J, 74, 744, | 


through which it falls into the tube G and the cock 
E into the steam pipe B, becomes there mixed 


with the steam in its passage to the pistons-and- |: 
To ascertain when the reservoir requires: 


valves. 
refilling with the lubricant the plug of the cock: E. 


is turned to open the communication between the’ 
tube N and the spout O, if when this is opened | 
water flows outtof:the spout, the reservoir requires: |: 
The water is removed: |, 


refilling: with: the:lubricant. 
from the reservoir by turning the plug of the cock. 


E so as to openithe. passage between the hole f adi 


the spout O. 


Fig. 6:shews a section of another modification of l 
Fig. 5, intwiichi the: bottom:cock E;. as shewn in | 
Fig. 5, is: dispersed: with, and the reservoir is fixed: | 


directly to the'steany pipe. Ais the reservoir ; B, 


the steam pipe:;: G; inlet valve for fillitte:the-reser- |i 
voir; D, D, screw clamp for securing sames G |: 
tube for communicating with steam pipe and: 
cock H; j, 71,71, outlets from. the 
regulator cock; M, graduated sector ;.N, pointer |. 


regulator 


to indicate the position of the regulator on: the 
index ; L, handle for moving the regulator ; P, 
small cock for freeing reservoir from water; Q, 
screw plug for cleaning out the reservoir. 


in Fig. 5. 

Fig. 7 shews an adaptation of Fig. 5 for-loco- 
motive engines, the side of the reservoir being 
attached to the smoke box, as shewn by B, whilst 
the tube E is attached to the steam pipe of the 
engine. A is the reservoir; B, the smoke box; 
C, the valve for filling the reservoir with the 
lubricant ; D, D, screw toggle or clamp for securing 
the same ; E, the tube which communicates with 
the reservoir and the steam pipe; P, a cock for 
freeing the reservoir from water ; O, the spout for 
ascertaining: when the lubricant is exhausted ; L, 
the handle of the regulator cock ; M, the graduated 
sector; N, the index pointer; the action of this 
rhage ig-likewise similar to that described in 

ig. 5, 


Thej. 
action of this injector is similar to that described | 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, __ 


‘THE ENGLISH MECHANIC AND MIRROR 
OF SCIENCE AND ART. 
- TWOPENCE. WEEKLY. ` 


No. 46, Feb. 9 :—Cooper’s Rolls for making American Car 
Axles, with a fine Engraving.—Lateral Extension.— 
Labour Prospects.—Accidents' in Mines.—The Patent 
Office Enquiry and its Results.—Practical Photography, 
with Dlustrations:—Simple Method of Holding Articles 
while being Drilled, with Diagram —The Aneroid Baro- 
meter. — Fluting Mouldirgs, — Photographic Notes,— 
Analytical Chemistry.— Astronomical. Notes.—Technical 
Chemistry.—Aathracite used as a Medicine. —Scientific 
News. —Progreasof Invention,—Automatic Telegraphy, 
by Alexander! Bain, Esq., with Illustrations:—The Lathe 
and its uses, with Illustrations: Rotary Steam Hammer, 
with Illustrations,—Chuck, for Holding. Wires, with 
Diagram.—Hlectro Magnetic Engine, with Diagrams.— 
Chuck: for Screws, with Diagram.—Air Gun, with Dia- 
gram.—Letters:to the Editor.—OQur Subscribers’ Notes: 
and Queries:—Replies to Queries:—And many original 
and selected articles of value; alike to the amateur in 
Science and Art and the Working Mechanic. 

No. 47, Feb. 16.—Messrs, Woodward’s Improvements in 
- Melting and Smelting Furnaces, with Ilustrations.— 
Telegraphy.—Electro-Metallurgy.—A New Analine Black, 
Improvements in Regulating and ‘Working the valves: 
of Steam Engines, with Diagram.—London Association 
of Foremen Engineers. —New Atmospheric Insulator, 
with Diagram.—Marine Engimeering.—The Steam Fire 
Engine, with Illustrations.—The use of the Lathe, with 
Iilustrations.—Cooling and Freezing, with Illustration. 
—The Original Screw Propeller.—Letters to the Editor. 
—Notes and Queries.—Replies to Queries.—And many 
original and selected articles of value, alike to the 
amateur in Science and Art and the Working Mechanic, 


THE ENGLISH MECHANIC: 
‘ND 


MIRROR OF SCIENCE AND ART. 
Every Tuesday, Twopence, Monthly Part: for 
February,;. 8d), posti free, 10d. 

* * Title Page and’ Index; One Penny: Gases for 

ae binding, One® Shilling and-Sixpence.. 

‘Kt is solicited that all: back numbers:be ordered at 
once. 

147, FLEET-STREET, London, and all Book- 
sellers, 


TO ADVERTISERS AND CORRE- 
SPONDENTS. 


All Advertisements and Communications: for the 
Editor to be sent to 75, FLEET STREET. 


"O ADVERTISER 


Asthe ENGLISH MEOHANIC and MIRROR OF Sore 
iost: intelligent portion of the community, and. is 
‘unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS. 


s: d: 

1 Five lines ave eon ooo one aoe 0 3 0: 
i Every Additional: Line (Nine 

: Words) ry ovo- owo eso oso 0: 0 G6: 

Whole Page eso eeo obo ooo“ ooo 8 8: 0 

Half Page eos eee. vee aeo eve 4: q: 0 

One Column .., ss. oe viv a. 3° O 0 


 Post-office orders to. be made-payable:to GEORGE 
Mappicx, Fleet-street Branch. 


| 


‘ 


: The English Mechanic, 
l AND . 

MIRROR OF SCIENCE AND ART. 
FRIDAY; FEBRUARY 28RD, 1866. 


R, SEWAGE. 

~ NASTY matter to have todo with at any 
-A time, but one which must inevitably be 
meddled with more and more, as the subject of 
health of towns engrosses public attention: and 
that it will engross it is a certainty, so long as we 
are in recurring anticipation of a visit from the 
cholera. No doubt our sewerage works, nearly 
completed, are a great engineering triumph, 
but the statement has been put forward 
more than once that the greater part, looking 
at the purpose for which the works were 
‘designed, is a failure, The „statement is put 
forward in this wise :—Ata certain declination 
sewerage of a given consistency will run down 
hill, but the gas generated by the mass only 


and escape. 


‘BNoE AND ART addresses itself to the largest and 


‘the: only Paper of the kind established, it offers” 


[Fepruary 23, 1866. _ 
flows up hill, When the sewage flowed into 


“the Thames, this gas had the advantage: of a large 


open surface of water through: which to bubble 
Now this. sewage is confined in 
sundry brick buildings underground, there to 
ferment and exhale pestiferous gases: and thus, as 
the filthy mixture flows down from the high 
grounds to these receptacles up flows the gas to 
Upper Clapton, Hampstead, Highgate, &c., those 


elevated districts acting: as. chimneys fòr the gas ; 
and there are consumed: the compounds generated 
from Barking outfall upwardsi. Infact,itis affirmed 


that through every possible. crack. and crevice 
issues the poison into the roads atid houses. ‘‘Lon- 
don,”’says a contemporary, ‘has become a huge vol- 
cano‘ of fever-damp, more pestilent than the fire- 
damp of the coal mine, which slowly and insidiously 
is undermining the vitality of the inhabitants, and 
will ultimately expand into a wide-spread epidemic. 
It is everywhere.” This is.a startling announcement 
indeed, and deserves immediate attention. It is 
affirmed again-that the gas is perceptible in City 
offices, and banks, and that wherever there is a 
burrow in the earth or a hollow space beneath the 
floors, and above the ceilings, or in the. par- 
titions, there it lies in store, ‘‘to issue forth 
whenever the fire burns brightly, to make us 
sicken and shudder.” 

There is no doubt that our-winter weather, so 
far as it has gone; isfavourable.to the development 
of cholera, the ingredients being at present, as it 
were, “held in solution” until developed by two or 
three hot, close days: Phe’ statements „above re- 
corded demand the atteñtiow of! tlie: Sanitary 
Inspectors and the Board: of Works : inshort, the 
matter should be seen to at: önce, And the test 
is a very simple one. Ai. minéis:easily tested for 
fire-damp. The test canbe: easily applied at any 
spot on the higher portion, ofitlie sewer route. The 
‘City and bank offices” offér-ready starting points; 
and our excellent City inspector and his aids can go 
to work at a very cheap rate either to “ fact” the 
statements-miadé-or disabuse the public mind of the 
apprehensions being instilled there into at the 
present time. If this perilous state of things does 
exist there appears to be but one-remedy; and 


that is, to erect shafts at certain intervals, leading 


from the sewers to a height at least-on:.a-level with 

the tops of the surrounding houses;. and there 
creating a draught by means of furnaces, or by 

some other means drawing off and' rendering the 
gases innocuous before they are allowed to mix 
with the atmosphere. Public opinion is setting 
against the feeding of cattle on soil perpetually 
irrigated with sewage, ever since an attempt was 
made.to demonstrate that much of the sickness of 
Edinburgh is dus to filthy exhalations spread at 
intervals over the town from the ever-sweating, if 
celebrated, Craigentinny Meadows ; and if setting 

that way as to one part of the: matter, it now views 
with more favour the schemes of the Rev. Mr. 
Moule for ridding towns of their sewage,. and 
leaving a profit behind, The-whole of the reverend 
gentleman’s scheme resolves. itself into a very 

simple matter. The fæces are preserved inodorous 

by means of dry earth, and the carts which bring 

in coals or the dried earth into the city, take away 
the inodorous compound to certain suburban spots 
or sewage head quarters, when it is distributed to 

farmers and others who are ever requiring such 
aids to vegetation. To this matter we may return 
at an early date; but we cannot too strongly 

impress on our readers the: necessity for a stir in 
the matter, however disagreeable may be the result. 
thereof. 


SEAHAM HARBOUR Buiast-FURNACES.—A . pros ~ 
pectus has been issued of the Hast Rosedale Iron 
Company (Limited), with a capital of £100,000, 
in 5,000 shares of £20 each, and it is not anticipated: 
that more than £10 per share will be required. — 
The company has been formed for the purpose of 
purchasing the works upon -and leases of, certain 
estates in the parish of Hinderwell, in the. North 
Riding of York, containing an area of about 300 
acres. The property abounds in ironstone of a 
superior quality, besides a valuable seam of jet 
rock, about 18 feet in thickness, from which oil of 
a valuable character has»been extracted. 
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THE ART OF COINING. 


siLa 

T avery early period in the history of most 
nations it was found necessary to introduce 

some mode of representing property in a concen- 
trated form. This was effected originally in our 
own country in a very rude manner, and until the 
invasion of Britain by the Romans, what was 
called money consisted principally of rings of iron 
aud brass. Many specimens of these primitive 
coinages are still extant, and the numismatic 
student may satisfy himself of the fact by visiting 
the department of the British Museum devoted to 
coins. It is not essential however to our present 
purpose to dwell upon the modes of coining 
as practised by our remote ancestors. By so 
doing we should convert what is intended to be 
a series of practical papers on the art of coining 


into along archeological dissertation on money, | 


and money making—a course at once inappro- 
priate and inconvenient. Coining, like almost 
all other arts and processes, has passed through 
a great variety of mutations, until it has arrived 
in most civilised countries, and especially in our 
own, at a stage which approaches _ perfection. 
From the rude and barbarous mode of cutting 
pieces of metal of various kinds into portable 
shape, and stamping them by hand power with 
an impress, inartistic and inelegant, coins have 
come to be produced rapidly by admirable steam- 
driven machinery, to be regarded as works of 
art, and to remain as permanent historical records 
of the nations which they pertain. 

There existed for many centuries in England a 
considerable number of provincial mints—as, for 
example, in Winchester, Canterbury, York, and 
other places. Some of these were entirely under 
the control of the monarchs in whose reigns they 
were established, whilst others were devoted to the 
service of dignitaries of the Church, or nobles who 
had gained the special favour of the king. It was 
not an uncommon thing either, for the royal or 
prelatical money makers of early times to have 


among their retainers a number of followers whose 


duty it was to accompany their masters in their 
journeys from place to place, to carry with them 
their coining appliances, and when, the supply of 
coin failed, to set to work and replenish the 
exhausted finances of those who employed them. 
These men were distinguished by the appellation of 
‘moneyzers.’ Hence we find pieces of money bearing 
the names of obscure and remote places where no 
mint ever existed permanently, and which had 
simply been visited by peripatetic coiners who were 
compelled to give guarantees for the genuineness 
of their wares, and to stamp upon them their own 
initials, and the names of the localities where they 
were produced. Up to the period of Charles I. the 
art of engraving devices on steel for the purpose of 
imprinting coins had made but little progress, but 
the coins of that unhappy monarch, those of the 
Commonwealth, and of Charles IIL., are distin- 
guished by enrichments of design, and excellence 
of workmanship which reflect the highest credit 
upon Simon, who was then the national die 
engraver. In fact, it is questionable whether the 
works of this artist have been surpassed by any 


die engravers since, scarcely excepting Andre, 
who executed some admirable medal dies for the’ 


Emperor Napoleon I. 
It has been the habit of historians to depreciate 


and to denounce Queen Mary, and probably there’ 


exist many sufficient reasons for that course. It 
is refreshing to be able to say something in favour 
of her much-abused Majesty, and fortunately we 
are able to do so in regard to-her attention to the 
metallic currency of the country. This was a 
subject which deeply interested her, and in her 
reign efforts were successfully made to ‘increase its 
purity and to prevent the nefarious practices of 


counterfeit coiners. One great feature in the annals 


of the British coinage is the concentration of all 


the provincial mints into one metropolitan estab- ` 


lishment, and it-is believed that the proposition 
emanated directly from Queen Mary. At all 
events, the reformation was effected during ‘her 


occupation of the throne, and thenceforth, up to 


the year 1787 all of the coins of the realm 
were struck within the walls of the Tower of 


r 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


London. It must be admitted, nevertheless, that 
by the year just named the subsidiary or copper 
coinage of the United Kingdom had become 
deteriorated to a very serious extent, and it is on 
authentic record that fully half of it then consisted 
of spurious pieces of money manufactured in 
Birmingham. It was about this period, indeed, 
when the celebrated Matthew Boulton, of Soho, 
directed the attention of the Government to this 
evil and finally received orders from it to supple- 
ment the exertions of the Royal Mint by the 
fabrication of a totally new coinage of copper in 
very large quantities, 

In 1788 Boulton completed his coining ma- 
chinery, the first which was ever propelled by 
steam power, and very soon demonstrated the 
advantage of such an arrangement by the rapid 
production of many thousands of tons of pence, 
halfpence, and farthings. Other orders followed, 
and many foreign states availing themselves of the 
existence of the Soho mint, had their coins manu- 
factured by Messrs. Boulton and Watt. It was 
in the year 1806 that the question of enlarging 
the national money factory and applying steam 
power to its machinery came prominently before 
Parliament, and, after some discussion, it was 
determined to erect a totally new mint without the 
Tower of London. Money was voted for the 
purpose, and the site of an old building. hitherto 
used as a victualling office and tobacco store for the 
navy, was selected as the position most eligible for 
the purpose, Some property adjoining was pur- 
chased, and the whole then pulled down. 
Thus an area of some six acres of ground was 
obtained, and with Smirke for its architect, 
Boulton and Watt as its engineers and machinists, 
and John Rennie as its millwright, the present 
noble edifice, with allits equipments complete, came 
into existence in 1810. | 

The first coinage produced at the Royal Mint 
was one of quarter anna pieces (of copper) for the 
East India Company, as an experimental testing 
of the steam machinery. Several of Boulton’s 
mechanics, who had gained their coining experience 


at Soho, were transferred to Tower Hill, and these - 


quickly ensured the smooth and efficient working 
of the mills, presses, and other machines, and 
instructed the moneyers and labourers in the 
various manipulative processes connected with the 
new order of things. 

It is unnecessary to trace the history of the mint 
from its formation to the present time, but it may be 
well to mention the fact, that up to the year 1851 


a corporate body, known as the Company of 


Moneyers, ruled supreme - within the coining 
department of the establishment. They professed 
to have a patent right to fabricate the gold and 
silver coins of this country, and to contract with 
the existing government for the privilege of doing 
so. ‘They traced or endeavoured to trace their 
descent from the moneyers of the Saxon Heptarchy 
and to prove that Charles II. confirmed their 
charter of rights. A royal commission, however, 
at the head of which was Richard Lalor Sheil, 
then Master of the Mint, disposed of the claims of 
the Company of Moneyers, comprising at that time 
five members and two apprentices, and they were 
removed from their posts, receiving handsome 
pensions for loss of office. The mint then became 
an exclusively governmental establishment, its first 
master under this phase being Sir John Herschell, 
who in contradistinction tothe old practice of making 
the post a ministerial one, was appointed for life. 
In the reorganization of the establishinent which 
followed, it is but scant justice to Captain (now 
Colonel) Harness, R.E., to mention that he, as 
Deputy Master, largely assisted Sir John Herschell. 
The latter grew tired of his office in 1855 (although 


the salary attaching to it was £1,500 per annum), . 


and was succeeded by Professor Graham, the 
celebrated chemist, who still holds the position of 
Master of the Mint. Let us now pass through the 
portals of the money making establishment which, 
as our readers know, is situated a short dig- 
tance to the east of the Tower of London, to 
which it presents a handsome facade. Enter- 
ing the principal building we find on the right, 
the -centrai office of receipt and delivery. 
This is fitted with scales and other .appur- 
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tenances, and in it, all transactions with its 
sister the Bank of England take place. Ingots of 
gold fromthe cellars of the latter place, on their. 
arrival by common stage waggon (unguarded save 
by bank porters) at the mint, are assayed in this 


office, and carefully weighed in the presence of 


officials connected with both places. Receiptsare then 
given for the precious material, and it is ready for 
transference to the coining department. Silver is 
received at the same ‘office, but except when it 
comes from the bank in the form of worn coins, it 
is purchased from bullion dealers by the Master of 
the Mint. The coarser materials, making the 
! composition known as bronze, are also bought by 


| the same officer, and afterwards. incorporated in 


the operative department, 

This en passant, but possibly it will facilitate the 
explanations of the art of coining which are to 
follow, if we confine our attention mainly to the 
production of sovereigns and half-sovereigns, inci«_ 
dentally, only referring to coins of silver and of 
bronze. 

An “importation” of gold, as it is technically 
termed, both at the mint and bank, consists of 100 
ingots,* and that is the quantity usually despatched 
on any one day to the former place, although in 
seasons of panic and pressure double importations 
have been sent in, and a like amount in the shape 
of coin returned in twelve hours. Let us suppose 
that an ‘‘ importation” has arrived at the mint, that 
it has been assayed, weighed, and “‘ passed” then 
its next stage of progress will be to the melting 
house. This occupies the left side of a quadrangle 
in the rear of the central office, a tramway leading 
to its door. Down the tramway the laden trucks 
are safely and steadily guided by the brawny arms 
of a staff of melters. The ingots dislodged from 
their temporary resting place are passed through 
the scales of the officer of meltings, who has also 
received a ‘* report” as to the quality of each ingot, 
and knows therefore the amount of alloy to be 
added for reducing them to standard, or 22 carat 
gold. Thealloy consists of the purest copper which 
has been found to produce a harder metal when 
mingled with fine gold than any other known alloy. 
Having determined these points the officer delivers 
over both ingots and alloy to his workmen for 
deposition in the crucibles, and conversion into a 
fluid state. . 

There are seven gold melting furnaces in the 
mint, and perhaps they cannot be better described 
to our readers than by stating that both furnaces 
and crucibles resemble very closely those of an 
ordinary brass foundry. The furnaces are arranged 
in a line under arched recesses communicating by 
means of flues with the chimney, which thus carries 
off the vapours from the burning coke below. 
The crucibles are allowed to arrive at a dull red 
heat before being charged with ingots and alloy, 
and they are then covered by mufiles and lids. 

Leaving them for the time, let us examine the 
further arrangements of the gold melting house. 
‘These mainly consist of moulds, cold water cisterns, 
and iron-covered tables, The first are for the 
reception of the rich molten compound, and they 
are composed of a number of bars of cast iron, 
about 26 inches in length, placed vertically on a 
frame, and bolted firmly together by means of set 
screws. An end section of each bar resembles the 
letter T so that three of them placed beside each 
other form two moulds, but at least a dozen of 
them are so placed in practice, thus forming a 
series or set. The frame which supports each set 
of -moulds is mounted on wheels which run over a 
miniature railway directly in front of the line of 
furnaces. Thus it will be seen that all is arranged 
for convenience and for the transformation of 
ingots into bars of gold. 


Titantic IRONSAND.—It may interest some of 
our reders to know that many thousand tons of 


|titanti: ironsand are now to be bad at a Spanish 
| port within 1,800 miles of London. 


A sample of 
the sand has.been forwarded to our office, and ap- 
pears to be of excellent quality. 

* An ingot of gold is eight inches in length, three inches 


in width, one inch in thickness ; its weight is 200 ounces, 
and its value £800. 
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Figs. land 2, Daniell’s Battery slight'y modified ; Figs. 3, 4, 5, Fuller’ 


ELECTRO-METALLURGY. 
HE description of the above sketches will be 
found in Nos. 43 and 44. Substituting 
however following paragraph for that commencing 
8th line, page 288, which should read thus :— 
“ A copper strap is probably the best, joins the 
left-hand terminal to the nearest copper, another 
strap the nearest zinc to the next copper, and a 
third strap, the second zinc to the right-hand 
terminal.” 

The management of these batteries will be 
found very simple with a little practice. You may 
take it as a rule that when three ounces of copper 
have been deposited, the solution in the zinc cell 
should be syringed out, and water be placed in- 
stead. As the crystals of sulphate of copper 
dissolve add more ; in short, keep the porous pot 
always within din. of full. When the battery has 
been hard at work for some hours, it will be found 
that the solution in the porous pot has risen from 
half an inch below the edge to overflowing ; it 
does no harm, but as the zinc solution sinks in a 
corresponding degree, fill it up with water to 
within half an inch of the rim of the porous pot. 

In charging Fuller’s battery arrange the plates 
first, and then fill the cell containing the copper 
plate with crystals of copper, and fully saturated 
Solution of copper. Do not let any stray into the 
cell under the zinc plate, as it will only be 
wasted. 

A froth collects on the surface of this battery, 
which may be removed with a card, and it can 
then be seen how much of the salt has dissolved. 
When a quarter only remains, syringe the sulphate 
of zinc solution off to the level of the copper 
plate, re-charge with orystals of copper and fill up 
with water. It is not advisable to add crystals 
to this battery without removing the upper solu 
tion first. l 

It will not appear evident to all why, if one cell 
be sufficient, I say construct two or three. Itis 
that in plating two or three cells are sometimes 
necessary, Again in typing the cell in use may 
fail ; then the adjoining one is ready for use with- 
out delay, and for.other reasons to be explained, © 

From end to end of the precipitating trough 
stretch two copper wires about No. 10 gauge, and 
solder a terminal on each. Having connected the 
poles of the battery to them, and filled the trough 
with a fully saturated solution of sulphate of 
copper, filtered through blotting paper or flannel, 
Hgngesg shee; of copper on the wire in connection 
With" Ege cepper plate battery and moulds, by 
wires and hooks to the other. Momus. 
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ON TIMBER SUITABLE FOR BUILDING 
PURPOSES.—I. 

At the annual meeting of the Northern Archi- 
tectual Association, held on the 28rd ult., the 
president, Mr. J. Green, Newcastle, read an 
address on timber suitable for building purposes. 
In the course of it he said—-Without entering into 
a discussion of the anatomy and physiology of trees 
and the properties that will hence result to the 
timber of each class or natural order, I intend to 
confine my remarks to topics of a strictly practical 
character. In the first place, I will offer some 
remarks on the timber of those trees which have 
the medullary rays in their composition ; after 
which, proceed to make some remarks upon the 
timber of those trees in which the medullary rays 
are absent. The timber of the trees in the first of 
the classes into which I have divided my subject, 
coustitutes that which is generally and popularly 
known as hard wood, and of which the oak, the 
ash, the elm, and the European or Spanish chestnut 
may be considered as the principal types. That in 
the second of the above referred to classification is 
the timber of the conifere or resinous woods ; and 
as examples the Scotch fir, the Tyrolese pine, the 
white or Weymouth pine, the pitch pine, the 
Norway spruce, the larch, &c., may be pointed to. 
It may now be remarked that, in comparing the 
nature of the timber required for the 
purposes of domestic architecture under dif- 
ferent circumstances—as, for instance, pre- 
vious to and during the Tudor period, and 
of that required during the present time—we 
find a marked and important difference to exist. 
The resinous wood of the coniferous trees composing 
the immense pine forests of Northern Germany, 
Russia, Norway, and Sweden, whilst admirably 
adapted to the roof trusses and floor joists of the 
stone and brick buildings of the present day, 
would be ill-suited to the framed erections of from 
300 to 400 years ago. Besides the risk of fire that 
would have attended the use of fir timber in such 
edifices, it would have been wholly unfit for the 
system of carpentry which then prevailed. The 
use of pins and treenails, as fastenings, would split 
fir, whilst such fastenings are the best that could 
be used in the oak carpentry of our ancestors. 
The reason of such immunity from splitting by 
such fastenings in the Mediæval system of car- 
pentry alluded to is, the binding of the yearly 
increase by annular additions to the size of the 
timber by the medullary rays of the hard wood 
then used, which is wholly wanting in the timber 
of trees of the pine tribe used in the system of 
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s modification of Daniell’s Battery 


carpentry of the present time. Here then, by an 
altered and much-improved system of house 
carpentry at the present day, has opened to us the 
use of the Pinus sylvestris, which, when grown on 
the strong soils, and in the cool climate of the 
northern countries of Europe, is by far the 
strongest, the stiffest, the most durable timber for — 
edifices erected aocording to the mode of building 
of the present day, at a most reasonable cost. 
Although this is decidedly by far the best variety 
of pine for building timber when grown under 
favourable circumstances for producing good 
quality, yet there are many other varieties indi- 
genous to different countries and climates, which, 
although not so valuable for main timber or car- 
penter work, are better adapted for the inside 
fittings, or the joiner-work of houses. The varieties 
to which reference is now made are the white or 
Weymouth pine, and the yellow pine, both from 
America. The Norway spruce, or Pinus abies, 
from which the white Norway battens are sawn, 
and also larch, make excellent flooring-boards and 
tread boards for stairs. Larch is also excellent 
for framed work, such as doors, panelling, and 
the like ; but is too resilient for beams, or for any 
purpose subject to cross strain, without allowing a 
much greater scantling than would be necessary for 
the best fir, or for well grown and well seasoned oak. 
Of domestic grown timber suitable for house car- 
pentry the catalogue is certainly a short one. Itcom- 
prises but three descriptions of hard wood, and 

perhaps a fourth, if elm be included, and but two 
of the timber of the coniferee. The two varieties 
of oak which are indigenous to Britain are the 

Quercus robur and the Quercus sissilifiora. The 

heartwood of these varieties of the oak, when the 

tree is well matured, is unquestionably the very 

best, all properties considered, of any British- 

grown timber. It is, however, becoming scarce, 

and timber of good quality of these varieties is so 

much in demand for shipbuilding as seldom to be 

available for house-carpentry, except at a very 

high price. In speaking of these varieties of oak 

timber for the purpose of house-carpentry, it must 
be borne in mind, that when the timber is young, 

it must not be considered betier than, if so good 

as, red fir from the Baltic ports, or from Norway, 

or from Sweden. The hard-wood timber of home 

growth next in importance to the oak, is the 

European or Spanish chestnut, Castanea. This 

timber is as durable as either variety of oak just: 
mentioned, and, in general appéarance, it bears a 
strong resemblance to the.Quercus sissiliflora, but 

it is inferior in strength to Britismoak, 


Fepruary 23, 1866.] 
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LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


N Saturday, the 3rd instant, the ordinary 
monthly meeting of this Society took place in 
Doctor’s Commons, City. Mr. Joseph Newton 
filled the chair, and a numerous body of members 
was present on the occasion, After certain routine 
duties had been performed, and several new 
members elected, Mr. John Briggs proceeded to 
read a paper on the question, ‘‘ Does wrought- 
iron become crystalline from the effects of vibra- 
tion?’ Mr. Briggs said he had been induced to 
introduce this subject for two reasons :—First, 
because in this iron age it is an important one, 
and secondly, it has never yet been satisfactorily 
answered. It was well-known that wrought iron 
frequently snapped asunder, without giving the 
slightest warning, and always presented a crystal- 
line fracture. This was exemplified in the breaking 
of chain slings, hammers, smiths’ tools, axles of 
different vehicles on the common road, and, lastly, 
in the breaking of railway axles by which so many 
lives have been sacrificed. They would agree 
with him that the importance which attached 
to this subject rendered it desirable that the ques- 
tion should be examined, both scientifically and 
practically, in order to determine if possible 
whether wrought iron becomes changed from the 
fibrous to the crystalline state, either by continuous 
vibration, or by some other agency as yet unex- 
plained. He doubted if there existed any member 
of that Association who was not familiar with 
fractures such as he had named, and who had not 
noticed the crystalline appearance referred to. 
Most probably all had in such cases given their 
verdict against the quality of the iron, saying, 
“ what a bad piece of iron ; why it is as granulated 
as cast-iron,” or ‘itis as brittle as glass,” or, at any 
rate, some emphatic expression signifying its in- 
feriority. 

He thought that the first thing which called 
public attention to this subject, was the breaking 
of railway axles, for he found upon reference to 
the Practical Mechanics Journal of June, 1842, 
that at a meeting of the British Association held 
at Manchester, Professor Vignolles, in speaking of 
railway axles, and referring to an accident of this 
kind on the Paris and Versailles Railway, stated 
that the French engineers in their Report had 
remarked that ‘* the fractures of the broken axles, 
instead of having the fibrous appearance of 
wrought iron, presented the crystalline appearance 
of cast-iron.” This they attributed to a magnetic 
or electric action induced by friction in the bear- 
ings, and which changed the molecular structure 
of the iron. Professor Vignolles further thought 
that there was much truth in their opinions, and 
that probably continual strains and percussions 
accounted for such changes in the texture of the 
iron. Messrs. Hodgkinson, Fairbairn, and 
Nasmyth, joined in the discussion which followed 
the paper, and on the Monday following the sub- 
ject was resumed by Mr. Nasmyth, who said he 
had noticed in his previous observations, the 
effect of cold swaging, and would take the prac- 
tical workman’s view of the case, and not run after 
the ignis Jatuus of electricity or galvanism in 
search of a cause. Swaging of iron, he said, pro- 
duced a beautiful appearance outside, such as 
workmen like to see, but he had seen a piece 
of iron thus treated broken by a single blow upon 
an anvil; and although the iron was originally 
tough and fibrous, it then exhibited a clearly cry- 
stalline fracture. Professor Willis, Messrs. Fair- 
bairn, Worthington, Mallet, and others, took part 
in the same discussion. 

The subject was revived in Oct., 1843, before the 
Institution of Civil Engineers, by Mr. Charles 
Hood, who read a paper on the changes induced 
in the structure of iron subsequent to its manu- 
facture. He began by calling the attention of the 
meeting to the important purposes to which iron is 
applied, his object being to point out some of the 
peculiarities in the habitudes of iron, which 
appeared almost wholly to have escaped the atten- 
tion of scientific men, and which, although in some 
degree known to practical mechanics, have 
generally been considered by them as isolated facts 


wages. 


and were not- regarded as the results of a general 
and important law. He (Mr. Hood) then referred 
to the accident on the Paris and Versailles Rail- 
way before mentioned, and said he believed that 
the broken axles although presenting such decisive 
evidence of brittleness and cold short quality, 
were at no distant period tough and fibrous in the 
highest degree, and that the principal causes which 
produced this change were percussion, heat, and 
magnetism. He coincided with Mr. Nasmyth in 
the opinion that hammering iron when cold caused 


it to become crystallized and extremely brittle, so 


much so that if the bar were allowed to fall to the 
ground it broke in pieces. Another fact which 
confirmed generally these opinions was to be found. 
Mr. Charles Manby had informed him that a small 
bar of good tough iron was suspended and struck 
continually with small hand~hammers to keep up a 
constant vibration. This bar became so extremely 
brittle (after some considerable time hammering) 
that it entirely fell to pieces under the light blows 
of the hand-hammers, presenting throughout its 
structure a highly crystallized appearance. 

From these brief extracts it seemed clear that 
the prevailing idea at that time was that wrought 
iron became crystalline from the effects of con- 
tinuous vibration, and no doubt there were many 
adherents to this view at the present time. In the 
Engineer of a few weeks since, there had appeared 
an account of a coroner’s inquest held near Bristol 
in consequence of afatal boiler explosion. The 
Editor remarked that a witness showed himself to 
be an adherent to the time-worn and ridiculous 
theory, of the so called crystallization of iron, 
because that witness stated that the iron of the 
boiler appeared to be slightly crystallized, perhaps 
from constant usage. Vibration sometimes 
crystallized iron, as in the axle of a cart-wheel, the 
iron instead of being fibrous becoming crystallized 
and brittle. Taking the Engineer as an authority, 
it would appear that differences of opinion still 
exist, but the nature of the prevailing opinon he 
was not prepared to state. He should, therefore, 
leave the question in their hands, hoping that all 
who had witnessed during their practical experience 
any of the facts already mentioned would express 
their views freely and without reserve, in order to 
expedite a satisfactory solution of the question he 
had very imperfectly mooted. 

An animated disscussion followed —at once 
terse, practical, and instructive, and this was 
shared in by Messrs. Stabler, Jervine, Haughton, 
Hedley, Taylor, M. Jones, the Chairman, and 
others. At 11 p.m. the members separated. 


ACTION OF LIGHT ON NAPHTHALINE, 


'E mentioned lately that a German chemist 

has found the yellow substance known as 
graphitic acid, obtained by the prolonged action of 
nitric acid on graphite (plumbago), to be very 
sensitive to light (vide ENGLISH MECHANIC, 
Feb. 9th). Since then Dr. Phipson has discovered 
that Naphthaline, a substance containing no less 


than 93°75 per cent. of carbon, is also acted upon 


by the light of the sun. Some pure white 
Naphthaline, placed in white flasks on the shelves 
of his laboratory where the rays of the sun found 
their way during a portion of the day, became 
quite brown in the course of a few weeks. One of 
these samples was commercial Naphthaline, the 
other specimen was prepared by Dr. Phipson 
himself, and both are supposed to be pure. It is 
therefore possible that this substance may some 
day be utilised in producing carbon photographs, 
or proofs of which the image will be formed of a 
compound, consisting almost entirely of carbon. 
The author of this observation remarks that he has 
often witnessed this coloration of Naphthaline 
enclosed in stoppered bottles exposed to the light, 
though our works on chemistry make no mention 
of it, and that he has not found the same to occur 
with paraffin, another similar hydrocarbon. 


The operative engineers of Hull, are at variance 
with their employers who refuse an advance of 
We trust that before the 
reaches the hands of our subscribers 


the dispute 
may have been amicably arranged. 


VALVES FOR DOCKS, &c¢. 


(= attention has been drawn to the improve- 
À ments in valves by Mr. Meyer. It con- 
sists in transforming the sliding into a rolling 
motion, saving thereby much of the power spent 
In Opening or closing a valve; also, where time is 
of consequence, it allows the valves to be con- 
structed of larger dimensions than heretofore with- 
out necessitating extra strong lifting machinery. 
Two axles, with proper bearings and plummer 
blocks, are fixed on the pressure side of the moving 
slide. The ends of the axles are turned to fit the 
wheels, so as to form eccentrics to the bearings of 
the axles. A lever is fixed in the centre of each 
axle, and both are connected to the slide-rod of 
the valve by means of a connecting rod. Sup- 
posing the valve to be closed and required to be 
opened: by giving motion to the slide-rod it will 
cause the eccentric axles to make a quarter turn, 
thus forcing the wheels against the rails on the 
stationary frame of the valve, and consequently 
relieving the faces of the moving slide from cons 
tact with the faces on the stationary frame of the 
valve. If then, the motion of the slide-rod be 
continued, the moving slide, with the pressure of 
the water against it, will travel upwards on the 
axles and wheels until the water passage is clear, 
The proportion of the reduction of friction is ag 
the diameter of the eccentric axles is to the 
diameter of the wheels. Thus; if the axles be 2 
inches and the wheels 20 inches diameter the 
friction is reduced to one tenth, and the power to 
open or shut the valve in proportion. As the faces 
on the stationary frame of the valve are left ag 
they come from the foundry, the expense of 
planing, &c., is saved; on the face side of the 
moving slide recesses are cast, which are filled up 
with oak or elm wood, planed by the carpenter’s 
plane; so that the extra cost of axles and wheels 
is compensated for, 
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Fig. 1 represents the valve partly open and in | 


Mecuantc | motion; and Fig. 2, the valve shut, the guide and 


wheels on one side removed to show the ends of 
the axles. 
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PRACTICAL PHOTOGRAPHY. —VIIL. 
PHE preparation of a dry plate requires some 
little dexterity of manipulation, An ordi- 
nary plate, as taken from the bath, may be carried 
to a considerable distance exposed, and afterwards 
developed with iron in the usual way, provided the 
weather is not too warm. Occasionally in the de- 
veloping a deposit is thrown down, but if it 
should so occur and happen on those parts which 


will come out as deep shades, it will not interfere, |. 


if the plate is dried, and the deposit removed with 
a softbrush. Next inorder for simplicity may be 
considered perhaps the malt or the tanin processes, 
The latter requires less time to prepare than the 
former. The plates may well be prepared over- 
night. To make sure, even with a small picture, 
coat the glass first with gelatine. Be careful in 
washing the plate. If you take it from the bath, 
and place itin a flattray to get rid of the free 
nitrate, unless you have a plentiful supply of 
water going, you will in a few minutes probably 
perceive a rapid decomposition proceeding :—the 
plate and the liquid in the dish rapidly become a 
deep reddish-brown. The same effect will be 
produced by asing the dish a second time without 
thoroughly washing it. The plate, of course, is 
useless. Wherever you see ared mark or streak 
on the plate, you may look forward to that portion 
printing out a blank white. With a dry tanin 
plate you may frequently sce the whole picture 
before developing. It has the appearance of a 
soft picture drawn with lead pencil. This depends 
on the length of the exposure and quality of 
the sight. However pleasant such an apparition 
may be it will soon occur to you. What are you 
to do with it? Of course, the object will be to 
intensify rather than to develope: mix the silver 
solution with pyrogallic accordingly. <A dry plate 
has frequently a violet appearance when finished, 
and the print from it, though very true, will be 
hard : which may be trac:d to the character of the 
water employed. The waste washings, containing 
free nitrate, you throw into some receptacle for the 
purpose, adding salt occasionally. You can easily 
fit up a box for the dry plates—any box a little 
wider than the size of the glass paint. it black 
inside, fix in strips of notched wood to. hold the 
plates, glué some velvet over the lock,gand'a narrow 
strip round the edge of the box when open, so 
that after shutting and locking. à few times the 
pressure Will reduce the thickness of the velvet, 
and makè the box impervious to the Hight. The 
preparing ‘of ‘dry plates and of papers for printing 
may be citried on at the same time with care, if 
you have Yoon, as the intervals in the processes 
may be made to suit; only remémbering that if 
you leave ‘your papers hanging all night to -dry 
you may inadvertently open the window next day, 
and in afew minutes spoil them all. The prepa- 
ration of. the paper is comparatively easy. Of 
course, the. argentometer can be used only when 
the silver-solution is pure: You will find a bottle 
brush most useful for taking the oxidation off the 
bottles containing silver solution, but do not use 
the same ‘brush for any other bottles except those 
which havé ‘contained like mixtures, After fixing 
your prints you may require something to contain 
the water for washing out the hypo-fixing. An 
oyster barrel will do exactly if bound with hoops, 
and sweét. Bore a small hole where the tap 
should be, ‘and insert a piece of glass tube, having 
a wooden plug; set this on a stool out of doors, 
or whererunning water willnot matter ; put your 
print in ‘a shallow plate; place it under the plug, 
and arrange that it may just drip, drip, drip 
away all night. The oyster barrel will contain 
enough water to suffice. In the books I have 
before alluded to you will find every information 
on these subjects, which it would be impossible for 
me to give in these chapters of hints, but there 
are four common defects which I notice in passing. 

DEFECTS. 

1. Fine lines across the plate. Reason:—You 
_ paused when placing it in the bath. 

2. Hither want of acid in the bath or the bath 
-has been in use some time ; if so, purify. If new, 


however, try another plate, letting it stay ina 
little longer, 


3. Delay in developing, if not from carelessness, 
or want of alcohol in iron developer, or bad 
tollodion. 


4, In dry plate either (a) a decomposed patch 


which occurred in the preparing, or (b) an edge not 
touched by the developer. 

Do not attempt to take the inside of buildings 
ab first, but when you do, observe that stone-work, 
painting, &c., may be beautifully delineated, whilst 
the patterns of windows or even the frame-work 
will be entirely lost from the over exposure. On 
the other hand, the window patterns may be 
secured but the interior generally be weak ‘and 
gloomy. To secure a roofing or other dark part, 
some assistance may be obtained by placing a 
reflector or moderately sized looking-glass, so as 
during the exposure to throw the reflected light 
strongly and easily over the whole of the darkened 
position. A live object should be placed in a 
convenient spot to give an idea of height, &c. This 
applies, of course, in all cases. Do not be 
ambitious to produce everything with a quarter 


plate ; and do not be disappointed if you fail, For 


instance, fecus the full moon with a plain wet 
plate, develope with iron after twenty minutes’ 
exposure, and the result will be something of this 
kind, for the simple reason that the moon when 
sharply focussed will not be much larger in 
appearance than a pin’s head, and what you 
observe is the tracing of the moon’s progress. By 
way of experiment, you may try your hand at 
objects reflected in a looking-glass ; or, try this— 


Let A represent the ground glass in the camera. 
B the background, which to succeed should be 
black. Mark on A the boundary lines 1 and 2, 


also the centre 3 and 4. The lines drawn on the- 


ground representing the division of the background 
into halves. Then place the object on the one 
half side of the ground ; take it; pass the object 


to the other side; refocus and take again on the 
In this way may be secured two. 


positions of the same person ; or, the same features | mark in the stem, as on afterwards letting i¢down 


‘game plate. 


side by side, the attitude being different. 


For copying a negative you may make a simple 
box of half inch deal, internal measurement, say 
nine inches every way, and blacken the inside. In 
the back-board an open sill work to receive the 
plate exactly. A is a zinc. tube about four inches 
long, ‘having at the end B, a common large magnifier, 
C supports the tube A, which may be drawn in or 
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out to get the focus. Both camera and black box 
are then levelled on a piece of plank, the negative 
fitted in from the outside, the camera lens drawn 
up to the zinc tube, and the plank raised sufficiently 
at an angle to secure the strong but not direct rays 
of sun light. 

Do not prepare your negative for copying or 
printing from, by painting owt the skies. The 
success of a picture depends much upon the beauty 
of the clouds and the shadow thrown on the earth 
in passing. To abstract the one or the other not 
only distorts nature and destroys harmony, but 
shows also that you are not sufficiently well up in 
‘í negatives,” 

CONCLUDING REMARKS. 

Learn to understand the reason for every step 
you take. The changes that may take place in 
the bath, either from the alteration of the solution 
itself (the. presence of an oxide or carbonate of 
silver) ; or, as the result of any ingredient used in 
the preparation of the plate; an excess of iodide, 
ether, or acid. Note in what way the temperature 
of the atmosphere may affect your operations, 
the nature and consistency of collodion, and why 
one description answers better than another, and 
beware of ignorantly tampering with your 
chemicals ; there is no excuse for this, e. g., preci- 
pitate of oxide of, silver digested with ammonia is 
most dangerously explosive. © | 

By the end of your first season you will be 
better able to judge of your future requirements. 
You will, perhaps, wish you had a camera suitable 
for taking stereoscopic views and pictures of a 
larger size; lenses with waterhouse diaphrams ; 
the arrangement of the camera back also, after 
the most approved fashion, either for dry plate or 
other work. No doubt you will have discovered 
that a bellows camera is more portable than one 
of solid mahogany. PLODDER, 


ON A VARIATION IN THE METHOD OF 
TAKING THE SPECIFIC GRAVITIES OF 
LIQUIDS. | 

By Joun A. R. Newnanns, F.C.8. 

The process consists in introducing any portion 

without caring to know how much, of the liquid 
into a small stoppered bottle, taking care, how- 
ever, nob to fillit. . 
The bottle is now weighed, and after a known 
volume of liquid has been withdrawn from it by 
means of a pipétte, it isre-weighed ; the loss gives 
the weight of the pipette full of liquid. A similar 
experiment having been previously performed with 
distilled water, we have only to divide the weight 
of the liquid by that of the water in order to obtain 
its specific gravity. 

The pipette required may be constructed with 

the greatest ease, and in a few minutes, of a 

small piece:of thin glass tubing, by drawing it out 

in the gas flame, 

The lower end of the pipette should be drawn 

to afine tube, and the upper portion made as 

narrow as possible in order to see when the mark 
is reached with greater accuracy. 

The mark upon the stem*of the pipette may be 

conveniently made by melting upon it a small 

piece of fine glass—of coloured glass by preference, 
so as to be more readily visible. 

In using the pipette one must be careful not to 

draw the liquid to any great extent above the 


a small portion would adhere to the inside of the 


| tube, and the amount of substance so adhering 


would differ with various liquids. The same 


| remark, though in a less degree, on account of the 


smallness of its surface, applies to the lower ex- 
tremity of the pipette, which should dip into the 


liquid as little as possible. 


When working with a pipette holding about 


'| fifty grains, the specific gravities found agreed 


pretty closely with those obtained by the ordinary 
‘process when using a 1000-grain specific gravity 
bottle. o 

When very minute quantities of liquid have to 
be operated upon, a piece of tubing drawn out at — 
one end into a capillary tube may be used as a 
pipette, a mark being made upon it to show the 
height to which the liquid should, be drawn up. 


me 
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THE OCCULT SCIENCES AND ANIMAL 
 MAGNETISM.—I. 
By M. BAUCHE. 

T introducing to our readers the subject of the 

occult sciences and animal magnetism, we are 
weil aware that we are not calling their attention 
to what is called a practical subject, but as we are 
equally well aware that the whole body of society 
is more or less pervaded with undefined notions 
as to the real character and pretensions of animal 
magnetism, we will give, at full length, a paper 
read by M. Bauche, at the meeting of the Société 
de Magnetisme, de Paris, on the 9th November, 
1865, and let the learned, and, as we think, sincere 
professor, explain, in his own words, the difference 
between the occult sciences and animal magnetism, 
and point out the present position and the prospects 
of the latter science. This is the first and pro- 
bably the last time that we shail give this subject 
room in our columns, but here is a clear and de- 
fined statement of what animal magnetism really 
is, and what it is not, and we think a perusal of it 
may tend to prevent a great deal of waste of time 
in useless speculation :— 

The paper which I propose to submit to you 
has for its object the occult sciences, and mesme- 
rism or animal magnetism, or rather my end is to 
combat that lamentable confusion between what we 
call animal magnetism and what it has been 
agreed to call the occult sciences, a confusion which 
is met with almost everywhere, in the public, in 
the press, in the learned world, and evenin the 
sanctuary of justice. | 

This exordium is doubtless but little reassuring 
to that part of the audience who believe that in 
coming to this room they shall be present at a 
sitting that will prove to be more amusing than 
instructive, but I would fain believe that the 
majority think more seriously, and it is to this 
majority that I take the liberty of addressing 
myself at this moment; being wearying to no 
one ! : 

This settled, I enter upon the subject: What is 
an occult science ? 

Without being a purist, it seems to me in the 
very first place, that the qualification occult should 
not be attached to the word science. l 

Occult, or concealed, or impossible to be seen and 
known, are synonymes as far as French words can 
be 80. 

Now, science means knowledge of things, 
knowledge clear and certain, based, upon self-evi- 
dent truth, or upon experiments which demonstrate 
its reality, l 

This knowledge is acquired by study, by ob- 
gervation, by practice, but it can only be obtained, 
properly understood, with respect to things which 

ass not human intelligence. 

A science cannot then be occult without ceasing 
to he a seience, except to those who neither can nor 
will confront its difficulties, — 

But since the poverty of our language obliges 


us to couple these two words, let us first see what 


is understood by occult sciences. 


This denomination is applied to magic and its 


derivatives: the cabala, astrology,. sorcery, 
necromancy, &c., and by many to magnetism and 
everything connected with it. 

To refute this assimilation, it will, I hope, 
suffice to succinctly expose the nature of these 
diverse things, . 

The word magic in its primary acceptation 
signifies wisdom, not:in the sense that we generally 


attach to this word, but in that of knowledge of 


natural ‘forces, of things extraordinary to that 
degree that they seem-to be miracles. i 

The first magic to whom it owes its name, 
were the priests of the Zoroastrian religion, form- 
ing a sacerdotal corporation devoted, like all those 
of antiquity, to learned studies, to the instruction 
of peoples and kings, and tothe administration of 
justice, 

They gave themselves principally to astronomy, 
or rather to astrology, which secured them a high 
influence at‘the courts of the Persian and Baby- 
lonian monarchs ; they also cultivated philosophy 


and medicine, and.dominated over the populations 
with all the prestige of their sacred character and 


v 


several branches, one of which (that which we 
have to examine, taught the chimerical art of. 
making‘the superior powers act in certain occurrences 
on the inferior world, and thereby produce super- 
natural effects or miracles. By pronouncing certain 


amulets, it was pretended that these powers could 


guished,* 


sister to necromancy, or the evoking of the spirits 


for man communications with spirits; but it was 


character. 
initiation, and by going through numerous for- 


the benefits which they certainly spread among 
them. 


Their pretensions to read the future by the 
explanation of dreams, doubtless, thus gave birth | 


to those ideas of supernatural power which was 
attributed to them, and to that acceptation of 
marvellous science under which the name of magic 
has even come down to us. 

' But like as alchymy, whose adepts looked to 
nothing less than making gold, has created 
chemistry, that exact science to which the world 
is indebted for the most precious discoveries, even 
so likewise magic, whose starting point was the 
study of the secrets and the great phenomena of 
nature, successively brought forth astronomy, 
mechanics, physics, and cast the first seeds of the 
art of navigation, of manufactures, in a word, of 
all that contributes to the riches and happiness of 
peoples. 


cradle of the sciences and of the arts. 

So here is a science called occult (and it really 
was so to the common herd of mortals, since but 
a small number only were admitted to learn its 
elements), which has disappeared to give place to 
a series of true sciences, in the profit of which 


every individual is called to take his part. 


Magic, as an occult science, exists, then, no 
longer ; the magi have slept for ages in their tombs, 
and the wonders of our modern magicians need not 
disturb their ashes. 

I will only say one word about what is called 
white magic, and which is only a science, or rather 
an occult art to those who know not its secrets. 
Happy ignorance, for it is the source of the 
pleasure experienced at the performances of our 
skilful jugglers. 

The cabala, a variety of magic, is divided into 


words called cabalistic, or by writing them on 


be rendered subject, and that by that means 
diseases could be cured and conflagrations extin- 


Sorcery is a degenerate daughter of magic, and 


of the dead. 
** Its object was, among other things, to procure 


a matter rather of demons or even spirits foreign 
to the Christian hierarchy than of the souls of the 
dead. 

** Magical ceremonies had a sombre and terrible - 
It was only after a long and laborious 


malities, that the neophyte was admitted to com- 

municate with the superior beings. This favour. 
was the privilege of a small number of adepts, who 

took the greatest precautions to conceal the know- 

ledge of their mysteries from the vulgar. 

“The progress of civilization and philosophy’ 
brought on the deeay of this sort of magic—as soon 
as the sorcerers ceased to be applied to, sorcery 
was almost forgotten.” ` 

We are obliged to say almost forgotten, for in 
certain countries where instruction is but little 
spread abroad, the belief in shepherds, casters of 
lots, or sorcerers, still exists; the Qazette des 
Tribunaux often gives us a proof of it. 

To come to an end with sorcery, let us say that. 
the sorceresses (for it appears that in ancient times: 
they were women who carried on these criminal 
practices) passed for having made a compact with . 
the devil, who, in exchange for their souls, gifted 
them with extra-natural knowledge. ‘' Every 
one knows that King Saul, afflicted and discouraged 
by the general defection of his subjects, and by the 
inward feeling of his own unworthiness, of his. 
ingratitude and disobedience, resolved to go and 
find the pythoness, or witch of Endor, who called 
up the shade of Samuel, who predicted his defeat 
and death. f 


* 9. Munk, Dict. de la Conversation. © 
*+ A. S. Morin, des Sciences Occultes, 
t Walter Scott, on Demonology and Sorcery, 
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Tt is to magic such as I have just pre- - 
sented it to you that we must go back to find the’ 


| portion of magnesia contained in it. 
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GLEANINGS FROM SCIENTIFIC WORKS, 

EXPERIMENTS on the stretching of solids shéwed, in the 
case of the metals, a decrease of temperature when the 
stretching weight was applied, anda heating effect when 
the weight was removed. An iron wire of '25 of an inch 
in diameter was cooled, ‘125 of a degree Centigrade when 
stretched by a weight of 7T75lb. In the case of indiarubber 
it was suggested that this substance stretched by a weight 
is shortened by increase of temperature. On trial it was 
found that indiarubber when stretched by a weight capable 
of doubling its length, has that length diminished by one- 
tenth when its temperature is raised 50 deg, Cent. 

AT a height of 500 miles above the earth a cubic inch of 
air would expand so as to occupy a sphere equal in diame- — 
ter to the orbit of Saturn. 

One hundred pounds of Elgin and Wallsend coals consist 
of—carbon, 76°09; hydrogen, 5°22; nitrogen, 1:41; sul- 
phur, 1°53; oxygen, 5'05 ; ash, 10 70; and require for com- 
bustion 241°14lb. of oxygen, equivalent to that contained in 
14,243°9 cubic feet of atmospheric air. 

M. DE MOoRTILLET has published in the Swit-Hst, a 
Grenoble paper, a curious remedy for the sting of.a danger- 
ous insect. It is the application of the wax of the ear to 
he injured part. 

Tux temperature of the air at midnight in Upper India 
during the months of May and June, is often over 100 
degs, 


PITISBURGEH coal, when entirely deprived of moisture, 
consists of 80 per cent. of volatile combustible matter 
and 70 per cent. of coke, 


In India bricks are burned with wood ‘fuel, except ina 
few places where coal is found. No coal worth working 
has yet been discovered in Northern India, 


VIERORDT found that, with six respirations in the minute» 
he entire quantity of carbonic acid exhaled amounted to 
11 cubic inches ; with twelve respirations to 25°3 cubic 
inches ; and with forty-eight respirations, to 44:5 cubic 
inches. 

It has been found by Becquerel that the elect camotive 
energy of a galvanic couple with two liquids is increased 
by elevation of temperature. A change from 0 deg. to 100 
deg., C., caused the effect to be augmented to the extent 


of 0°04 of its value, 


It has lately been discovered that the whole of the 
sulphur present in ordinary illuminating. gas may be 
removed by bringing the gas thoroughly into contact with 
some of the ammoniacal liquor, which is an almost valueless 
product of the gas-works itself. 


THE hydrate of magnesia formed by calcining the chloride 
or nitrate at a red heat, sets very soon on the addition of 
water, without losing its good qualities. It may thus be 
cast in moulds like ordinary plaster. It may be mixed 
Whe pounded marble for the purpose of givingit a grain or 
colour, 


THE value of any magnesian compound, as a source 0 
artificial marble or hydraulic cement, depends on the pro- 
Rocks having 61 per 
cent, of carbonate of magnesia answer well for cement, 
those having 55 per cent, for hydraulic lime, while those 
having 16 per cent. will still be useful for stucco. 

MR. GLAISHER observed that for three weeks previous to 
the outbreak of cholera in London, in June, 1854, the tem- 
perature of the water of the Thames had greatly increased, 
and that when it had attained to 60 deg. the cholera - 
burst forth, and that when the temperature of the river 
fell below 60 deg. the disorder declined and ceased alto- 
gether.. ; 


CoNSIDERABLE difficulty is encountered in procuring 
Suitable timber in South Australia for durable telegraph 
poles, and it is recommended that the lines which require 
rep iirs should be repoled with Swan River mahogany, as 
the local timber will not last, on an average, more 
than ix or seven years in the ground, Contracts have 


been accepted forthis purpose, at 17s, 10d. per pole 23ft, 


long. 


Ir has been ascertained, as.a test for the adulteration of 
cane sugar, by an admixture of grape sugar, that bicHlo- 
ride of carbon, added to cane sugar, and kept for some time 
at the'boiling point of water, produces in it brown spots, 
which, by enlarging, ultimately cause the sugar to be of a 
more or less intense black : while under the same circum- 
stances no change is produced in the grape sugar. 

Ir white of egg is decomposed with a small quantity of 


‘sulphuric acid, dilute hydrocyanic acid, or an organic acid, 


and a liquor containing dextrine is poured into the turbid 
fluid thus produced, a precipitate will continue to be 
formed, even after enough dextrine solution has been 
added to throw down all the albumen, If a solution ov 


‘gum arabic is used instead of dextrine, no precipitate will 
þe formed, and the already.precipitated albumen will be 
re-dissolved. 


‘Tae total weight of the oxygen ofthe atmosphere, has 


‘been stated to be equal to 134,000 cubes of copper, one 


kilometre in the side, Supposing the earth to be peopled 
by 1,000,000,000 men, and its animals to be equivalemt to 
3,000,000,000 more men, and plants to have ceased from 
their functions, it may be shown that the yearly consump. 
tion of oxygen would be less than 16 of these cubes; or 
that the oxygen would not be diminished to a greater 
extent than one eight-thousandth part of ita entire. weight. 
in a century. No sensible effect would be produced. on, 
Volta’s eudiometer in a less pericd than 10,000. years, 

In order to test the purity of otto of roses, all that is 
necessary is to mix five drops. of the otto with twenty of - 
pure concentrated sulphuric. acid. Whether the. oil be 
adulterated or 40%, a thick yellowish-brown mixture is the 
result, When thé mixture is cold it is shaken up with 


| three drachms of -absolute alcohol, If the otto is:pure the 


solution is clear, and remains so when boiled, but when it ig 


‘ adulterated the solution remains turbid, 
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ART NOTES. 


Tue statue of Leda and the Swan recently purchased by 
Mr. Millais at Florence is now in the Kensington Museum. 
It is attributed to Michael Angelo, and said to have once 
belonged to Baccio Bandinelli, but we should be glad to 
hear more of its pedigree. It is an extremely graceful com- 
position. The figure stands on the left leg; the right is 
raised, and rests on a large shell; the body bends over 
towards the right, and the head is thrown back in some- 
what the same position as in the celebrated Slave, but it is 
more twisted round, and is looking down; the left arm is 
raised over the head, and supports the hair andthe drapery, 
which falls in massive folds behind ; the right arm rests on 
the neck of the swan; the face is voluptuous and pretty, 
but feeble, and displays none of the power of Michael 
Angelo ; the eyes, in particular, are too liny and cutting ; 
the arms are pettyin style, and are too small at the wrists, 
elbows. and where they join the shoulders; the right leg 
and thigh are too small for the left, and the knees are feebly 
drawn. But notwithstanding these defects, and a general 
smallness of style which reminds one of Bambaia, or even 
of Bernini, we are inclined to think that this group is from 
the hand of the great Florentine. The manner of the work 
is peculiarly his. We are not aware of any other sculptor 
who, as it were, felt for the figure ‘in the marble as he did; 
and the defects and corrections in the marble are some 
proof ofthe absence of a finished model in clay, without 
which no one but Michael Angelo himself would have ven- 
tured to have worked, The foot on which the figure stands, 
the hands, and more especially the feet of the Swan, are 
quite in his manner. The forms of the unfinished masses 
of marble show the hand and conception of a great mastır 
of composition, while none but a man of impetuous genius 
or fastidious taste would have left unfinished so beautiful 
a beginning.—Athencunr. 


Messrs, Morris, Marshall and Faulkener, artists’ decora“ 
tors, Queen-square, Bloomsbury, have recently filled the 
fourth of the gable windows of the old West Kirk, at Green- 
ack, with stained glass, having for its subject. ‘f The Ado- 
ration of the Lamb.” Owing to the judicious use of silvery- 
hued and transparent white glass. this work, although 
particularly rich and harmonious in colour, admits ample 
light to the interior. The style most accordant with the 
work in question is that of the early fifteenth century. The 
composition comprises twenty-three figures of Old and New 
Testament Saints. 


FLORENTINE papers announce that the President of the 
Italian Committee for the Dublin Exhibition has been in- 
formed of the aggregate prices, more than 46,000 francs, 
paid fer sculptures sent from this country (those from Rome, 
we conclude, not being considered in the returns), also of 
the names of all artists whose works were most in request— 
Magni, Argenti, Galli, Corbellini, Albertoni, Strozza—such 
the published list. 


A CONFERENCE, invited by the Society of Arts, was held 
on the 2nd inst., with reference to an endeavour to procure 
an amendment ofthe laws relating to copyright in works of 
fine art, and especially in engravings, The Council will 
doubtless feel sufficiently assured to persevere in the pre- 
paration of a Bill for consideratien. 

GLAsaow INSTITUTE oF TAE FINE Arrs.—The fifth 
annual exhibition of works of living artists, under the 
auspices of the local Fine Art Institute, was opened in the 
Corporation Galleries, Glasgow, last week. The present ex- 
hibition is said to surpass anything that the Institute has 
hitherto presented, The pictures hung number nearly 900, 


In Guildhall, London, hangs an enormous picture, 
painted by Sir R. Kerr Porter, in 1800, representing the 


Battle of Cressy: one might rather say the ruins of a pic- 


ture, The work being nearly twenty feet high, by thirty 
feet long, has been taken off the stretching frame, and rolled 
up, we are afraid that rats have made free with the edges 
of the canvas. 


SCIENTIFIC NOTES. 


DECOMPOSITION OF AIR BY THE TissuES.—An essay on 
this subject was presentedto the French Academy at one of 
its late sittings. The author, M. Demarquay, has examined 
the atmospheric air in all parts the organism in the open- 
and closed cavities, and in the normal and diseased con 
ditions of the system. He draws from this investigation 
the general conclusion that air rapidly undergoes decomposi- 
tion when it contact with the tissues, oxygen is absorbed 
and disappears, nitrogen is left unacted on, and carbonic 
acid is evolved. The influence of each of these constituents 
of the atmosphere has been carefully examined. 


STRUCT'RE OF THE RETINA IN REPTILES.—Mr. J. W. 
Hulke, wlio has written an able essay in the ‘‘ Ophthalmic 
Hospital Reports” on this subject, gives the following as 
the arran sement of the parts in the retina of frogs, snakes, 
and turtles :--1, The layer ofrods and cones (bacillary layer; 
Jacob’s layer). 2, A layer of outer granules. 3. Inter- 
granule layer. 4. Layers of inner granules, 5. Granular 
layer proper. 6, Ganglionic layer. 7, Optic-nerve layer, 


FHE A JCOMMODATION-POWER OF THE EYE.—In a paper 
onthe Avatowy of theSeal’s Bye, published in the January 
number: f the Dublin Quarterly Journal of Science, Mr. 
Hoary 'Vilson, F.R.CS.£., revives the old theury of the 
action of the external muscles in altering the axis of the eye, 
He contends that the recti muscles by their pressure 
elongate the axis of the eye, and thus, by increasing the 
distance between tke lens and the retina, in some measure 
provide for accommodation. He forgets that such an 
alteration, in order to be effective, should take place to an 
enormous extent (an inch or thereatouts) ; and that the 
action of the muscles would tend to shorten rather than 
elongate the antero-posterior diameter of the eye. His 
paper is full of interesting anatomical details, bus it is to 
be regretted that he has not yery carefully described the 
relations of the ciliary muscle. i 


TELEGRAPHIC NOTES. 


Tue Russian journal, the Messenger, announces that Mr. 
Collins, one of the directors of the Russian American tele- 
graph line, has given,in a public meeting, some further 
details of that gigantic undertaking. The line will encircle 
the globe if a submarine telegraph can be made between 
London or Paris and New York; otherwise the communi- 
cation between Paris and New York must be made by the 
Russian-American telegraph, which will run across Behring’s 
Strait. There are hopes that this line may be terminated 
in 1867. 


From the official report of Mr. E. C. Cracknell, the 
superintendent of telegraphs in South Wales, to the Colo- 
nial Parliament, it appears that the length of telegraph 
lineg at present in work throughout the Australian colony 
of South Wales is 2,520 miles, with 3,047 miles of wire, 
which, on the completion of the lines in progress, will be 
increased to 2,990 miles of line and 3,517 miles of wire, 
The total cost of the lines in operation on the 31st December, 
1864, not including expenditure by the colonial architect, 
was £132,025. The net profit for the year was 6 per cent. 
The lines in this colony during the summer months appear 
to be much more affected by lightning than those in the 
neighbouring colonies; and it frequently occurs that not 
only the lightning conductors, but the relay coils, are fused 
by the intensity of the atmo:pheric charges. To guard 
against this wholesome destruction, Mr. Cracknell has 
arranged a simple cutting-out switch, which completely 
disconnects the conductors and instruments from the line, 
leaving only the main battery in circuit. This plan, he 
says, has been found to work very satisfactorily, and has 
saved the destruction of many instruments, and the 


consequent delay of business at the several stations so 


visited, 


PHOTOGRAPHIC NOTES. 


Wer Process witout Nitrate Bata.—Mr. Nelson 
K. Cherrill has worked during the year with some success 
in Securing negatives without nitrate bath. To two ounces 
of bromo-iodized negative collodion were added 20 grains 
of nitrate of silver in about half adrachm of alcohol, left 
for about half an hour to settle, and then tried, giving the 
same exposure asif for the ordinary wet process with the 
same collodion for developement; the plates were shot 
into a dish containing an old iron developer made with the 
ammonia sulphate, with a full dose of acetic acid, The 
image came out but slowly, having very much the appear- 
ance of a tannin negative under the influence of an alkaline 
developer. Theplate was removed in about ten minutes, 
washed, fixed, and then redeveloped with iodine and pyro 
in the old style, Some further experiments were tried, the 
results of which were the best we have seen produced in 
this direction. The process is not, however, sufficiently 
successful yet to supersede the ordinary method. 

METHOD OF PHOTOGRAPHIO Printing on IVORY AND 
Woop.—This consists in coating the wood or ivory with 
collodion, saturated with nitrate of uranium, and contain- 
ing four grains of nitrate of silver to each ounce, For ivory 
the treatment in toning and fixing is the same as for paper, 
described in our last Fear Book, in the article on the 
Wothlytype process. On wood the image need only be 
fixed and washed. The collodion should be powdery, and 
may or may not be afterwards removed with ether. If 
removed the image will be found underneath.— Year 
Book of Photography. 


CHEMICAL NOTES. 

On ANILINE ORANGE.—Mr. Jacobson gives the following 
method of obtaining an orange-coloured dye from aniline. 
Red aniline is made in the usual way by the action of nitrate 
of mercury on aniline. The residue is then purified by 
boiling the resinous deposit and crystallising the solution. 
The mother liquor of the crystals contains small quantities 
of dyes of different colours, and a large proportion of orange 
dye. The orange is isolated by means of common salt, 
which precipitates the other colours and leaves the orange 
in solution, The dye is afterwards extracted with alcohol. 
The colour is a golden orange, which readily dyes silk and 
wool, and Mr. Jacobson speaks of using it as a sort of 
varnish for optical instruments and on tin foil.— Cosmos. 


A New MEDICINE.—In the Bulletin General de 
Therapeutique (January 15th), M. Stanislas Martin de- 
scribes a new medicinal substance under the title of jurubeba. 
Jurubeba is the term applied ix Brazil to a plant called by 
botanists Solanum paniculatum. In South America the 
plant is used in the form of emplastrum, syrup, wine, 
tincture, and aqueous and alcoholic extract. It is chiefly 
employed in affections of the lever and spleen, in vesical 
catarrh, anemia, chlorosis, and difficult menstruation. 
According to the testimony of several observers, this new 
drug promises to be the most powerful deobstruant yet met 
with. Thejurubeba is sold commercially in the state of 
leaves, fruit, and roots, The latter vary in length from 
ten to fifty centimetres. They are covered with minute 
rootlets ; their texture is hard and fibrous, the fibres being 
serrated, The stems of the plant are long and slender, 
and are studded with sharp-pointed prickles, She leaves 
attached to them have a fine green colour; they are with- 
out odour, and are nearly tasteless. 


Co-oPERATION.—At the annual meeting of the 
Manchester and Salford Equitable Co-operative 
Society, it was stated that the members com- 
menced operations with £100, six years and 
a-half ago, and had now a capital of nearly 
£14,000. They started with one shop and fifty 
members ; they have now twelve shops and more 
than 2,000 members. The business of the past 
year had exceeded that of 1864 by £5,000, ` 
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SUBMARINE TELEGRAPHY.* 
II. 
SHALLOW AND DEEP SEA CABLES. 


The lecturer first alluded to the omission fro 
the first lecture of any mention of the new insu- 
lators—balata, Parkesine, collodion, Mr. Mackin- 
tosh’s material, and others. This omission was 
an oversight, due possibly to the fact that, as he ` 
has been unable to procure a specimen of any one 
of these materials for examination, he had formed. 
no opinion as to their merits. The value of a new, 
good, and cheap insulator would be very great. 
The following is an abstract of the second lecture, 
under the heads in the syllabus :— | 


1. Serving and Worming.—Strands of hemp 
or jute are commonly laid or spun round the 
insulated core to serve as a pad or protection 
against pressure from the iron wires afterwards: 
applied, and also, in some cases, to form a larger 
heart, allowing larger and more wires to be applied: 
than could lie round the small insulated wire. 
This covering of hemp or jute is called the 
‘‘ serving” of the cable. When several insulated 
wires, to transmit distinct simultaneous messages, 
are included in one cable, as for short distances ig 
frequently the case, these insulated wires are laid 
in a long strand, with hemp between them, to form 
a circular core. This hemp is called the “‘ worm- 
ing.” The worming and serving were formerly 
tarred for their preservation against decay in water, 
but Mr. Willoughby Smith showed that the tar 
temporarily mended small faults of insulation, and 
might, therefore, conceal an accidental injury to 
the core; but tar was not so good an insulator ag 
permanently to mend the fault, so that the tar 
might lead to the submersion of a fault which 
would otherwise have been discovered and repaired 
before submersion. To avoid this risk tanned hemp 
is now used, and is often applied wet, to increase 
the chance of at once detecting any accidental 
injury to the gutta-percha, Hemp under wires is 
remarkably durable, and jute also answers well as 
a cheaper substitute. When hemp is exposed in 
water it soon decays, and jute decays still more 
rapidly ; both are liable to be eaten by animals 
where exposed, but not where covered by iron. A 
specimen was shown where a small quantity of 
hemp exposed by a kink, at a depth of 800 fathoms 
in the Mediterranean, had been attacked by a 
species of teredo ; the part immediately adjacent, 
covered by iron wire, was intact. These animals 
exist in the Mediterranean even in depths of 1,200 
and 1,600 fathoms. In applying the covering care 
must be taken that the insulated wire be not over- 
strained ; the simplicity of the work has sometimes 
led to the use of imperfect machines which might 
cut the gutta-percha, and to the employment of 
boys too young to be careful. 


2. Iron Sheathing. —The served core is commonly 
protected by iron wires laid round and round in a. 
long helix, and abutting one against another, so as 
to present the appearance of a simple iron wire 
rope. This sheathing is frequently called a spiral 
covering, but the wires lie in a helix, not a spiral, 
which is a curve like that formed by a watch- 
spring, not that formed by a corkscrew. There is 
a popular impression that this form of cable must 
necessarily be very easily extended or stretched ; 
but this impression is wholly erroneous. The 
single helix stretches by becoming more nearly a 
straight line, and by gradually closing so ag to 
include a smaller and smaller cylindrical space: if 
this closing be prevented—for instance—if the wire 
be wrapped round a solid core, the helix will not 
stretch more than a solid wire; the closing is 
prevented in the ordinary cables by the arrange- 
ment of the outer wires, which abut, each upon its 
neighbour, so that a cross section of the cable shows 
a compactiron ring. The tube formed by the wires 
cannot diminish in diameter, and consequently the 
helix cannot stretch more than a solid wire; this 
is proved by the experiments of Messrs. Gisborne, 
Forde, and Siemens in the ‘‘ Report of the Joint 
Committee on Submarine Cables,” 1861. Some 
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TABLE IV.—STRENGTH AND ELONGATION OF CABLES AND MATERIALS. 
Part I.—CABLES. 
(The Specifications are given at the end of the Abstract of this Lecture.) 


Per cent. of | per cent. of 


à : 
Breaking strain Corresponding een if elongation, Weight per | Weight per 
Cables, in length in water. uae an | with breaking {knot in air,! knot in Remarks ard 
cwts. Fathome. weight, per weight, per cw's. wa‘er, cwts. Authorities. 
cent. cent, | | 
eh ae) eS aa a a ONE 
i | 
Ist Atlantic aus sis ee 80 4,979 0'24 08 2170 | 16 30- Report of Joint Committee, App. 10. 
Red Ses o owe be we 65 to S875 3,806 to 5,112 0'16 to 0°34 0°56 to 1°16 + 17°30 Do. da, do. 
Malta, Alexandria... ... «| 147 ,, 187 4,565 ,, 4,874 02 5, 9°36 05 ,, 0°86 42°70 32 73 Do. do. do. 
2nd Atlantic an es .. | 154 11,000 i — 2°57 4, 4°65 235'75 | 14:0 Unpublished experiments by Mr. Fairbairn. 
Steel and Hemp coated Gibraltar | 102°5 ,, 147°5 7,928 ,, 11,407 0:62 ,, 1°24 1°87 ,, 4°03 2547 |} 13.11 Report of Joint Committee, App. 10. 
Iron and Hemp coated ... ony T5 gg T 5,344 ,, 6,000 0°26 ,, O77 | 1°80 ,, 3°10 24°87 12 65. Do. do. do, 
Siemens’ Copper-covered Cable... 50 6,250 — (US 18°61 TOT Mr. C. W. Siemens’ unpublished information, 
Allan’s Cable a ee 18°37 7,500 = 1:0 8'0 2'5 Mr, Allan's unpublished. information. 
Ratan and Stretched Hemp an 15°75 8,500 0°52 1°56 T73 5 §6 Messrs, Forde and Jenkin’s unpublished in- 
formation. 
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Fer Cente, of Per cent. of 


x : : longation ; R 
l Breaking strain Corresponding Bs elongation Weight per] Weight per 
Materials, in length in water. Ua o with breaking knot in ae kast A Remarks. 
cwts. Fathoms, weight, per weight, per cnt. water, cwt. 
cent, eee 

Copper strand, Malta-Alex. 5°75 — 0°22 8:5 3°57 3-125 R f Joint È i À 
Core, Malta-Alex.... sy si 5 75 to T5. 2,260 to 2,826 0°28 ` 22 to 25 TAS 3°56 Da Pore a =e ° 
*Iron Wire, 0:079 in, wee eis 4°18 ,, 4:5 5,600 ,, 6,040 0°12 to &18 0°46 ,, 0°72 96 Ibs 83 5 Do. do. do. 
*Steel Wire, O’°O79 in... $e 8°00 ,, 8°50 10,600 ,, 11,200 0°28 ,, 03 1°00 ,, 1°80 9T lbs, 84°F | Do. do. do, 
Hemp and Iron ... ae 5°00 ,, 7743 — 0-16 ,, 0°32 1°04 ,, 2°46 141 lbs ae | Do. do. ' do. 
Steel and Hemp .., 10°37 ,, 11°75 — 0°37 5, O51 228-5, ZTO 142 Ibs — Do. do. do. 


Hemp ulone... ae vee 


extracts from their results are given in Table IV. 
[he stretch of the Atlantic, Red Sea and Malta- 
Alexandria cables before breaking is, as will be 
seen, hardly more than the stretch of a single iron 
wire (part II., Table IV.); the slight excess 
is owing to ə slight diminution in the diameter 
of the cable due to the more perfect closing of the 
wires one upon another when the strain is applied. 
Owing to the perfect iron ring formed by the wires, 
the inner core is not sensibly compressed. A helix 
may elongate by untwisting as well as by closing 
in the manner described, and sometimes this defect 
has been alleged as the only serious one, The 
total elongation which could arise from this cause 
is the difference of length between the wire as it 
lies round the cable and when stretched out 
straight, This is about 14 per cent, in the Malta- 
Alexandria cable; but no sensible untwisting ever 
does occur ; about forty or fifty turns are, at most, 
taken out per mile, and this would elongate such a 
cable 18 inches per mile, or about 0°03 per cent, 
When cables are recovered from great depths no 
sensible change in the lay is found to have taken 
place. It cannot be seen that they have in any 
way been untwisted or stretched. Specimens of 
cable thus recovered were exhibited, and the follow- 
ing experiments shown to enforce the reasoning :— 
First, half a ton was hung on a light iron cable of 
the usual form, and it was seen that no stretch 
occurred, although less than half the weight would 
have stretched the core inside 20 per cent., and 
finally have broken it. This proved that the 
strain was really borne by the rigid helical iron 
wires outside, not by the core inside. Secondly, 
weights were hung on a single wire, outside a core 
of hemp and gutta percha ; this stretched a very 
little. Lastly, an experiment was tried which to 
all appearance resembled the first, but on the 
weights being taken off, the rope was bent and 
opened, and shown to consist of a mere hollow 
shell of iron wires, without any core whatever 
inside for eighteén inches of its length. This 


* Other specimens of iron and steel would be found to 
stretch differently. Some iron and some steel would 
stretch considerably more, and very hard specimens would 

-stretch less, The above results seem to be taken from fair 


samples, 


proved that the iron wires do not press injuriously 
on the tore. In all these experiments the rope was 
free to untwist, but did not do so sensibly. The 
experiments were simple illustrations of facts well 
known to all practically acquainted with telegraphic 
cables, It may therefore be assumed that the 
common form of cable is not liable to stretch, but 
another defect, the liability to kink, has been 
urged against ite A kink is a loop drawn tight, 
or a twist in a rope concentrated at one point. 
Specimens of kinks were shown. A kink may be 
produced in any form of cable, with or without 
helical covering, inasmuch as a loop or twist may 
be produced in any form by mismanagement. A 


rope coiled round a drum with one side out may be ` 


wound off and rolled round another drum, or paid 
out into the sea, without receiving any twist, but 
if, by mismanagement, the rope were pulled off the 
end of the drum, it would be twisted or kinked, 
Similarly, if coiled in a tank, with one side always 
uppermost, although apparently without twist, it 
would be twisted or kinked when pulled straight 
out of the hold. In practice these plans are not 
adopted ; the cable is carried down into the tanks 
from a drum with one side always turned in one 
direction ; let one side of a straight cable be 
marked black, and let it be coiled into the 
hold so that the black side shall always be north, 
then this black mark. will, on the north side of the 
tank, be turned from the centre, at the south side 
to the centre, at the east and west side it will be 
uppermost and undermost respectively. The rope 
thus coiled in will have one twist in it for every 
turn round the tank; in a spun rope, this twist 
will twist the rope tighter, or untwist it according 
to the direction in which the rope is coiled; but in 
either case when the rope is diawn out of the coil 
it comes out as it was put in—straight and without 
twist. The extra turn or twist is caused by coiling 
and removed by uncoiling.. There is one simple, 
universal, and sufficient rule to prevent the 
occurrence of a permanent twist. The cable 
must be taken out of the tank or off the drum, in 
the same manner as it is put in or on; the 
opposite course will always put a permanent twist 
into a cable, and this twist concentrated at one 
point, produces a kink, These points were illus- 


trated by elementary experiments with a piece of 
india-rubber tubing to represent a cable. One 
side of the tube was painted so that a twist could 
readily be seen, When a cable is properly coiled 
in the tank, it is possible, by a severe jerk, so to 
mismanage the uncoiling as not to take out the 
twist regularly, and kiuks have thus been caused. 
by several turns being caught up at once out of the 
hold. This now very seldom happens. Not one 
kink occurred during the paying out of the Malta- 
Alexandria and Persian Gulf cables, or during the 
late Atlantic expedition, in all about 3,500 knots. 
Even when a kink does occur, it seldom injures the 
cable. A specimen was shown, cut from the 
Dover and Calais cable, containing six insulated 
wires, through which, kinked as they were, mes- 
sages had for years been transmitted between 
England and France. The common form of cables 
affords a good mechanical protection against 
injury. 

3. Iron and Steel Wire.—The tensile strength 
of a cable is the sum of the strength of the wires 
composing it. A cable covered with good iron 
should bear a strain equal to two tons per pound 
of iron wire per fathom. Thus a cable with 3,750 
Ibs. of iron per knot, or 3°75 Ibs. per fathom, in 
the sheathing, should bear 74 tons. This rule correg- 
ponds toa strength of about 41 tons per square 
inch, The larger gauges and inferior qualities of 
iron cannot be expected to bear so high a strain 
as this. Best Best is the quality most usually 
specified, but charcoal wire seems to be more 
permanent than the inferior brands, The wire 
should in no case be hard or brittle. Bright wire 
is generally used for the smaller gauges, and black 
wire for the larger gauges, unless the wire be gal- 
vanized. Table V. gives the relative weights per 
knot of the different gauges, according to Messrs, 
Johnson of Manchester. ‘The weight of a wire per 
knot in Ibs. is nearly equal to the square of the 
diameter in inches multiplied by 16,100, or say 
16,100 d?, The wires are joined by welding and 
the cables by splicing. These operations require no 
special description. Welds should not be allowed 
in two wires of a cable at the same point, or near 


the same point. 
(To be Continued.) 
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A SUBSTITUTE FOR THE POSITION 
MICROMETER.*. | 


By CHARLES GROVER. 
[A sTRona interest attaches to the pursuit of 


science under considerable difficulties, and we. 


therefore depart from our usual custom by saying 
a few words on the author of this communication. 
He is an artisan—a brushmaker—fortunately pos- 
sessed of a two-inch telescope, and doing such 
good work with it as to have attracted honourable 
notice from Dr. Lee, of Hartwell House, Mr. Birt, 
and our own highly-esteemed, contributor, the Rev. 
T. W. Webb, by whom this paper has been sent 
to us. The plan adopted by Mr. Grover is 
certainly ingenious, and may suggest to others, who, 
like him, cannot afford more perfect instruments, 
how much may be accomplished by ingenuity and 
perseverance. Ifa poor working man, subsisting 
and keeping a family upon slender weekly wages, 
can manage to make considerable progress in 
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observational astronomy by the diligent employment 
of his leisure hours, what a wide field is open to 
those who can devote ample time and money to any 
favourite pursuit ?—Epn.] l 

I have been greatly interested in observing the 
various double and binary stars, so ably treated of 
in your pages by the Rev. T. W. Webb, and have 
often wished (as I daresay many other amateurs 
have done) for some cheap and simple instrument 
for measuring their angular positions, that excellent 
nstrument, the position micrometer, being, from 

price, inaccessible to me. 

After a good deal of thought, and the advice of 
one or two astronomical friends, I have devised and 
constructed an apparatus which on trial I found so 
useful that I have thought it worth while to send 
you a description of it, hoping it may prove 
acceptable to many of your astronomical readers. 

The first thing to be done is to prepare a 

. earefully-divided circle, of a size corresponding to 
the eye-end of your telescope. This may be of any 
suitable material, to suit the amateur’s convenience. 
Mine is simply drawn on paper, and attached to 
the telescope with a little warm glue. If the 
telescope is of small diameter, the circle may be of 
larger size, so as to project all round ; but then it 
becomes liable to be injured by contact with.various 
objects, i 


* From the Intellectual Observer, January, 


As to dividing, large circles have the advantage 
of small ones, in giving more space for division, and 
crowded circles are difficult to read by the faint 
light allowed in the observing-room. Mine is but 


two inches in diameter—a size not large enough to 


allow of single degrees being shown on it well; 
therefore it is graduated by long lines to every 10°, 
and shorter lines for every 5°, and by dots to 24° 
(see Fig. 1). | 

This all-important part of the contrivance being 
duly attended, the index by which it is to be read 
next comes in for consideration. This is of steel. 
Tts form will be more readily comprehended from 
the drawing than from any written description. 
Ib is attached to the eye-tube by the brass screw 
and nut, which is pierced with aslit lengthwise for 
its reception and adjustment, the length of the 
index being so managed that when the instrument 
is adjusted to focus, its point just reaches the 
circle. The screw on lower side of eye-tube is 
merely to assist in revolving the eye-piece. 
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Inside the eye-piece, in the focus of the eye-lens, 
I have fixed a perforated cardboard disc, the 
opening being rather larger than the aperture of 
the stop always placed there, and across the field 
a conspicuous wire is carefully placed (see Fig. 2). 

Now to render this visible during observations it 
needs some illuminating apparatus, and I have used 
with advantage an oval reflector of bright tin, 
with a sufficient central aperture to allow all the 
rays from the object-glass to reach the eye 
unobstructed. This is fixed inside the tube, at an 
angle of about 45°, as shown in Fig. 3. The 
relative position of the screw, and the hole for 
admitting light, are shown in Fig. 4. This hole 
needs to be no larger than a sixpence, and should 
be just opposite the point a, Fig. 3. For a lantern 
I use a tin canister, about 7 inches high, and two 
in diameter, with an opening in its side for light, 
and numerous perforations in the top for the escape 
of heat. Within this is a small paraffin lamp (see 
Fig, 5). The degree of light, and its distance 
and position with respect to the aperture in the 
telescope, will be better learnt by a few practica 
lessons than by any written instructions. 

Having detailed the construction of the ap- 
paratus, we will now point out its use, and for 
this purpose we cannot do better than suppose a 
pair of stars in the field, as shown in Fig. 6. 
Now to measure their angle of position, revolve 

| the eye-piece till the index is te the left side of the 
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circle, and bringing the larger star to the edge of 
the wire, gradually revolve the eye-tube till the 
star in its motion through the field exactly 
traverses the wire. Note the degree indicated on 
the circle. This will be 270°. Now revolve the 
tube till the wire becomes parallel to the pair, 
and note the number of degrees it has turned, 
as from 270% to 220°. This is 502; but as ¿the 
smaller star is on the opposite side, the reading 
must likewise be transferred, and you must 
substract 50° from 90°, which leaves 40° for the 
angle. 

re it is more than probable that there may be 
considerable errors of division in such a homely 
affair, it is best to take measures of an object in 
each of the four quadrants of the circle, as by so 
doing we, toa great extent, get rid of such error. 
Neither is it important that the points 0°, 90°, 
180°, 270°, etc , should correspond to their proper 
places in the field, as if in the first instance just _ 
named, instead of 270°, the index read 140°, we 
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should merely write 140°, 270°, and proceed as 
before. The angle made by a line joining the 
two stars, with the line of their motion through 
the field, is all that is wanted. 

Professional astronomers may smile at the rough- 
ness of the contrivance ; but to the amateur to whom 
expensive appliances are inaccessible, it will þe 
found, when used with care and discretion, to be no 
mean help in the prosecution of his favourite science. 


HER MAJESTY AND A ROYAL ARSENAL WORK- 
MAN.—Some few months since a workman named 
Henry Knell, employed in the carriage department 
of the Royal Arsenal, Woolwich, composed and 
published a work, entitled, ‘“ Chips from the 
Block,” being essays upon questions connected 
with social science. Her Majesty, having seen a 
copy of the work, forwarded to the author, through 
Sir Charles Phipps, a cheque for £10, accompanied ~ 
by a letter expressive of Her Majesty’s appro ation 
of the praiseworthy manner in which the author 
had occupied his spare time. Mr. Knell has just 
brought out another work, being a ‘‘ Guide to 
Woolwich Arsenal,” and containing interesting 
details of the several departments of that estab 
lishment. A copy having been forwarded by the 
author to the Queen, Her Majesty has, through Sir 
Charles Phipps, acknowledged the receipt of the ` 
same, and expressed her entire satisfaction with the 
contents of the work. 
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AND ITS USES.* 
VI. 
CHUCKING. 

Chucking work in the lathe is one of the most 
interesting branches, for here there are no centres 
in the way to plague the workman, and the tool 
has a fair sweep at all parts. Everyone who uses 
-a lathe should get a scroll chuck ; that is, a chuck 
where the jaws move up together toward the 


THE LATHE 


-centre, so that any round piece will be held per- | 


fectly true. This is a great convenience, for 
whether we have a ring to bore out, or a wheel to 
‘turn off, it is equally handy, and is far better than 
‘the independent jaw chuck, which has to be set up 
‘by measurement, and repeated trials before it is 
‘right. To those who cannot afford to purchase a 
scroll chuck a wooden one can be made to answer 
every purpose. Wooden chucks should be made 
of some hard, fine-grained wood, such as maple 
or mahogany, so that they will hold well whatever 
is driven into them. 

If we have a small cylinder head to turn, for 
instance, the back head which has no hole in it to 
put a mandril through, as the front one has, the 
wooden chuck will come in play. To make one, 
the turner takes a square block of the proper 
thickness, say one inch, and saws the corners off 
so that it is eight-sided. It isthen ready to screw 
on the face plate of the lathe. This is quickly 
done by having small screw holes in the plate for 
this purpose, as shown in the ergraving at the head 
of this series. 
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The block is then all ready to work on, and the 
face must be turned off true, and a recess cut out 
in it to receive the head. This is the head, Fig. 21, 

On the back side there ,—---- 
is a projection to fit the i-> 
cylinder of the engine. This j= 
must be turned first, and | 
the flange faced off true ; 
after that the head must be 
pryed out (by making a 
little recess in the chuck 
alongside of it), reversed 
and put in the chuck ` 3 
again, the finished side in, FIG. 21. 
so as to polish it on the outside. It must be driven 
up tight against the face of the chuck, otherwise the 
flange will be thicker on one side than the other. In 
finishing, it will be found better to commence near 
the centre and work out toward the largest diame- 
ter, for it is necessary to get under the scale, or 
sand left on in casting, first, before the work can 
be turned true, and this is easiest done by begin- 
ning at the middle where the speed is low. The 
scale is fused sand melted on the metal in the act 
of casting. The best tool to do this with is the 
diamond-point, for it can be employed universally 
on straight or hollow surfaces, is easily ground, 
and always works well. After it comes the scraper 
previously shown. If these chatter, a piece of 
leather must be put between them and the rest. 
Itis also well to put a stout iron rod or piece of 
hard wood between the back centre of the lathe 
and the face of the plate; this keeps everything 
steady, as shown below, so that a beautiful lustre 
will be given by the tool alone, 

After the plate or head is firmly scraped, it 
must be polished with flour emery, and oil. 


The emery first used must be No. 1; if the 
work is brass, however, this will not be 
needed. This must be plentifully supplied 


with oil, so that it is like cream, and the 
workman, taking a soft pine stick, with the end 


* Mostly compiled from Amerizan Journals, 


| pounded into a brush, so that it will hold emery, 
holds it hard up against the face of the head. If 
it has been properly scraped a few revolutions will 
produce a fine-grained finish but if it is badly done, 
the corners will be full of scratches and chatters. 
It takes time and experience to make a good 
finisher, and patience, also, for men who are good 
turners, and can make excellent fits, are some- 
times botches at polishing. 


| 
After emery of the finest possible description 

has been used, a little rouge powder should be put 
on a piece of buckskin and applied to the work. 
This will make a polish equal to gold on brass, 
and like silver on iron. Instead of these methods 
many persons burnish their work. The burnisher 
is sometimes made of steel of bloodstone and of 
agate, Steel is the material gener- 
ally employed, It is polished as 
bright as can be on a buff wheel, 
and must be preserved so, otherwise 
itis useless to attempt doing any- 
thing with it. Pumice stone is very 
good for polishing with, or rather for 
finishing the surface before polishing. 
Other substances will be mentioned 
hereafter. Steel and iron are best 
polished with a sharp tool and 
water. To turn steel with a hand- 
some surface the tool must be 
sharpened on an oil stone and the 
speed high, then spit on the work 
and take light cuts, and you will 
have a nice job. To makea very 
brilliant polish on steel it is neces- 
sary to use emery and oil, plenty of 
oil and not much emery, but this 
makes such a nasty mess on the ¢§ 
lathe that few good turners will do = 
it. A file should not be used in 
the lathe if possible; filing a job 
makes it uneven, and spoils the look 

.of it. It is difficult to avoid 
scratches, and the expert can gener- 
ally tell the difference between work that has been 
turned true and that which has been filed, and in 
nearly all cases it is quicker to turn the work 
to fit or to finish at once. 

In polishing round work, such as rods or shafts, 

it is much cleaner and more expeditious to make a 
pair of clamps like this, and put the emery and 
oil on leather pads between them. The clamps 
consist of two straight pieces of soft or hard 
wood lined with leather, though some use sheet 
lead. 
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The leather catches the polishing material and 
holds it, and, at the same time, keeps it conti- 
nually applied to the shaft. The clamps are 
slipped over the same, and the ends held in the 
hand. This utensil also gives a fine finish to the 
work, making it smooth and even. It must be 
carried regularly along from end to end, sometimes 
fast and sometimes slow, so as to cross the lines, or 
avoid making a twist in the polish like a screw 
thread, which would otherwise be given. A very 

. beautiful and brilliant lustre can be given to a shaft 


of iron or steel, after it is nicely finished, by hold- 
ing a sheet of sand. paper covered with chalk, not 
emery, of a fine quality on it. The glaze that this 
gives makes the work glisten like silver, but it also 
takes off all the grease, so that the shaft is ver 
sensitive to moisture, and is quickly rusted. : 

This discussion about polishing has led us away 
from the consideration of chucking, which we shall 
enlarge a little more upon. 


en 


IMPROVED CANCELLING STAMP. 


——j- 

The object of this improvement, by S. B. Brague 
and William S. Starr, of New York City, is to 
save the trouble in changing the date. In ordi- 
nary stamps the date is changed by taking ous 
types and putting in others ; and in this process 
the types are liable to be lost or damaged, and to 
be imperfectly fastened ; and there is some lia- 
bility to error in the date. In this stamper the 
date figures are soldered to a ring, which turns in 
a groove, and his held by a catch-pin which takes 
into holes, so that each date figure is secured in 
its proper place. The monthly and yearly changes 
are made in the usual way. A and B show the 
body of the instrument, which is cast hollow, and 
has in it a groove in which the ring, 6, to which 
the date figures are soldered, revolves. The spring 


c, screwed at one end to the body, has near its 
other end a pin with a head by which it may be 
drawn outward. The end of this spring is bent 
at a right angle to form a catch, which catches 
into notches in the ring, as shown at 6, in the 
space broken open to show the ring. By raising 
this catch from a notch, and turning the ring 
slightly, which is done by the thumb nail applied 
in a notch on the further side, the catch is placed 
half-way between two notches ; it is then released 
and allowed to press agalnst the ring ; the ring is 
then moved further, by the thumb nail taking hold 
of the next notch, and the catch springs into its 
proper notch, and holds the ring. Thus it is made 
sure that the ring will not be moved forward more 
than one notch or day, unless the spring be pur- 
posely drawn back; and the liability to error is 
thereby lessened. The inking ribbon, cc, which 
is broken to show the stamp, is arranged in the 
usual way, on two rollers which are turned by 
their milled heads, æ a, The paper te be stamped 
is laid over the stamp, with the inking ribbon ~ 
intervening, and the spring bolt is.driven down by 
a blow of the hand, as usualin stampers of this 
class. 


The chemical works at Pocket Nook, St. Helen’s, 
formerly the property of Messrs. Balmain and Co., 
have been purchased by a limited liability company 
and will be again in full operation early next 
month. A number of-artizans are busily engaged 
in the work of preparation. 
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ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


SAFETY VALVES FOR STEAM BOILERS. | t0 an area of 124 square inches, consequently the 


—e 


T following is extracted from a paper on the 

subject, read by Mr. George Campbell, before 
the Leeds Association of Foremen Engineers a short 
time since, and which has been published by order 


` . of the Association, 


There are certain qualifications which a good 
safety valve ought to possess, and the principal of 
which are simplicity in construction, a free and 
sufficicnt exit for the steam ; by this means we get 
one that will not allow the pressure in the boiler 
to exceed the weight on the valve. Further, a 
good valve should not be liable to be inoperative 
from sticking by friction, through pins and rubbing 
surfaces ; and above all, if it all possible, beyond 
the reach of tampering with the weights by the 
hands of the ignorant, the malicious, or the reck- 


q am 


4 
1 


is 


akc) aN 


ð 


en N 
& NRY é 


oe meets . 
jimsan iarna aaan aa 
—— 


PAA LPLEL OOS oe ere peer pg Ee 


j 
y INT (*) 
6: > 
@ a 


TOOT Ae ne Pog eo 


ooo 


Pe ee 


agt 


VIAT) 
. 2 
Hy | Ha 

My 


© 


marean aa an m ae THOS 


5 


givnecuinyensienicn seman 


Nee Cog ese oy re E 
WIA LLLP POPOL LEE EPC PELLLLLE 


we a 
famerana] rachis 
wer 


SSS INL V 
TINS 
TEA ENN OS! 
a 

HA 
\ | | 

l 


| 

i: 
NN | : 
X l 


i 
X i Š: 
less. The valve of Mr. W. Naylor, of London, 
possesses in some degree, the qualifications recited, 
and before describing this arrangement, a section 
of which is shown in the illustration, we will look 
at it in compariscn with the ordinary steelyard 
lever and stalk valve. l 
` Tredgold, in his able and valuable work on the 
steam engine, says :—‘‘ It would be a great im- 
provement on safety valves if they could be so 
_ constructed as to be relieved of a part of their load 
when raised from the seat.” Safety valves, as 
generally loaded with a spring balance, especially 
n the locomotive, portable, or other boilers subject 
to oscillation, instead of complying with Tredgold’s 
sound observation, have a contrary effect when 
rising from their seat, increasing to a serious 
extent the load on the valve and strain on the 
boiler, which, no doubt, most of you have ob- 
served when looking at the valve blowing off, 
compared with the pressure shewn on the pressure 
‘gauge—a difference in excess, on the valve, of 20 
pounds per square inch (sometimes more) being a 
common occurrence, if the fire under the boiler be 
urged, and the steam so generated not drawn off 
by any other medium than the safty valves, 
This can be easily shewn by calculation. Take 
for example :—a valve, 4 inches diameter, equal 
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lever must be 124 to J, for one pound on the end 
of the lever, to give one pound per square inch on 
the valve.. Taking the angle of the valve seat at 
45°, it will be found that the end of the lever, 
where the spring balance is attached, must be raised 
half-an-inch to obtain an opening at the valve of 
"3551 of a square inch, an opening not equal in a: ea 
to a round hole 11-16ths of an inch in diameter. 
Then, if we take the graduated range of the 
spring balance at 30 pounds per inch, it will 
be clear that by raising the lever half-an-inch at 
its end (to obtain even the above small opening), 
an additional pressure of 15 pounds per square 
inch is put on the boiler by the tension on the 
spring balance ; there is beside this extra load by 
the balance, friction by the joint pins in the leverand 
friction caused by the steam issuing through such a 
small opening. These, with the resistance of the at- 
mosphere, have the effect in causing a great amount 
of needless pressure on the boiler, wken the steam 
is blowing off strong at the safty valves. A 
theory has been advanced to account for the small 
rise of the valve from its seat, thus :—‘ That by 
the instantaneous reduction of -steam pressure 
under the valve, so soon as an outward current 
has been established, motion takes the place of 
dead pressure, consequently the pressure in the 
boiler sometimes rises dangerously above that to 
which the safety valve is loaded.” A valve has 
been designed to supply the defect pointed out by 
this theory, and shown in the Exhibition of 1862, 
by Mr. Bodmer, of London. 

We will now proceed to describe Mr. Naylor's 
arrangement of valves, and shew how it obviates 
the increase of pressure by the rising of the valve, 
for the escape of steam. 

By reference to the figure it will be seen that the 
valve itself is of the ordinary kind, free in its seat, 
as shewn, to prevent binding. The lever has one 
end bent downwards, and the spring for loading 
the valve is attached to the lower end of the 
lever, By a loop-link : if will be apparent that as 
the valve is lifted by the steam from its seat, 
that is, when the pressure inside the boiler exceeds 
the weight on the valve, the bent end of the lever 
moves inwards, or towards the valve, thereby 
virtually shortening its length, and relieving the 
weight on the valve, although the tension on the 
spring is increased by the same movement. This 
is the principal improvement over the ordinary 
form of lever, which, as we have seen, increases 
instead of diminishes the weight onthe valve. The 
amount of relief given to the valve as it opens by 
this arrangement of lever, may be varied to 
any extent by the angle given to the lever 
and the range of tension on the spring. In 
the diagram of the lever, the lift of the 
valve, the tension on the spring, and the 
virtual shortening of the lever are shewn magnified 
six times, The thick lines shew the dead position 
of the lever ; the dotted lines shew the movement 
of the lever at-its half and full extent of travel. 
The horizontal lines to the right at A, shew the 
amount of tension put on the spring, by the move- 
ment of the lever from its dead positioa, tothat of full 
travel; and the vertical lines at a shew the virtual] 
shortening of the lever by the same movement. 
The tension on the spring is taken at 600 pounds 
per inch, tten when the bent end of the lever is 
at an angle of 55° with the horizon, and with a 


tension of 1192, pounds on the spring, there will 


be a pressure of 170 pounds per square inch on 
the valve; but when by the excessive pressure of 
steam, the valve has been lifted two degrees, or 
043632 of an inch, the spring has become loaded 
36 pounds in excess, of the original tension, but 
to counteract this excess, the bent end of the 
lever has become virtually shortened °09 of an inch, 
reducing its effective action on the valve, whereby 
the pressure on the valve is reduced from 170 to 
168°4 pounds per square inch; this reduction of 
pressure will be apparent to all of you as a great 
improvement, opposed to what we saw done by the 
long lever and spring balance, when the valve 
is open for the escape of steam. The lift of the 
valve under consideration is taken at two 
degrees, the patentee having found by experiment, 
that with his arrangement this is the average ex- 
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tent of lift for the escape of steam under ordinary 
circumstances. The lever and spring are enclosed’ 
in a box, out of reach of the person in charge of the 
engine or boiler, so that he is unable to everload 
the valve by holding down or hanging extra weight 
on thelever, but the person in charge of Mr. 
Naylor’s valve can regulate the pressure by the 
nut wheel, on the top of the spring box, drawing 
out, or putting tension on the spring until the 
maximum pressure at which he is allowed to work 
has been attained, when the shoulder on the screw 
attached to the head of the spring comes up to 
the underside of the spring box, rendering it im- 
possible to increase the pressure by that means. 
Of course the attendant can at any time slacken or 
ease the pressure down to zero. The amount of 
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VIRTUAL SHORTENING OF, THE LEVER wee 


pressure on the valve per square inch is shewn by 
the index plate on the side of the wheel, a pointer 
being fixed on the head of the screw as shewn. 
Again, it will be seen that friction is reduced to 
the least possible amount by making all the bearing 
points of the steelyard, or knife-edged form. 
A spring, as the mode of weighting, may be ob- 
jected to from the fact that in consequence of the 
continual tension on it, in time it will deteriorate 
and be incorrect in its work. Of course this 
objection can be raised to “ Salter’s spring balance,” 
as applied with the ordinary lever. Still this de- 
terioration seems to be so slight that the spring 
holds its place as a mode of weighting safety valve 
levers. Many of the valves on the locomotive 
stock of the London and North Western Railway 
are directly loaded by such a spring as is employed 
in this valve of Mr. Naylor’s. Granting that the 
deterioration of the spring amounts to anything, it 
is at least on the side of safety, relieving instead 
of increasing the pressure on the boiler.* 

With regard to the carrying-off power of this 
valve the patentee says :—‘‘ From experiments 
made upon different locomotive engines, generating 
as much steam as they were able, when standing, 
with a coal fire and steam jet on in the chimney,, 
he found that one of these safety valves, only two 
inches diameter, carried away the steam, and kept 
the surplus pressure down thirty pounds to the 
square inch less than two valves, each four inches 
diameter, loaded by long levers and spring balances, 
were capable of doing.” On one of the largest 
locomotive boilers in the country, two safety valves 
each four inches diameter, have been taken off, 
and one of Mr. Naylor’s, only two inches diameter, 
substituted. The above fact requires no comment ; 
its speaks strongly to the pratical efficiency of the 
valve I have endeavoured to describe. 

After the reading of this paper, a conversation 
ensued as to the merits and demerits of the valves 
described. It seemed to be the general opinion 
that the “Naylor” valve was a decided improve- 
ment, and one likely to be employed to a con- 
siderable extent on steam boilers. Some of the 
members, who had seen the valve at work, spoke 
to its practical efficiency, fulfilling all that it was 
set forth to do. 


TRAMWAY IN Darvinetor.—The Darlington 
tramway, upon Train’s principle, has turned out 
a losing speculation, the shareholders having lost 
nearly the whole amount of their subscriptions. 


% The patentee has now inse:ted an India-rubber dia- 
phram at the botiom of_the spring box to preveat the 
escaping steam from acting on the spring, 


THE FILE TRADE IN SHEFFIELD. 


The file manufacturers, in view of the present 
aspect of the trade, have formed an association, 
to the funds of which five- houses alone have 
given their names for £5,000. A committee 
has been formed, by whom we are requested 
to state that no communication has been re- 
ceived by the masters from the file-grinders 
requesting an interview since they gave a month's 
notice on the 13th January. It is understood 
that during the next fortnight the various houses 
will exercise their own discretion as to con- 
iinuing to employ their grinders or not. The 
Filesmiths’ Union have ‘‘ put down” the opposition 
which was made by a small portion of their body 
to the amalgamation with the grinders, and they 
will use the whole of their resources in aid of the 
common cause. We hear it stated that the file- 
grinders can “‘ stand out” for seventeen weeks on 
their own funds, but the filesmiths are not so well 
situated to meet a lock-out. It is asserted that 
the union are considering the advisableness of 
adopting the co-operative principle as a means of 
enabling them to avert the effects of the lock-out. 
For some time they have been manufacturing files 
on their own account, and they have a large stock 
ready for the market, and will endeavour to obtain 
orders direct from the factors.—Shefield Indepen 
dent. 


CHLOROFORM FOR REMOVING STAINS OF 
DRY PAINT. 


An accident, involving the loss of several ounces 
of chloroform at a time when in consequence of 
a sudden and unprecedented demand, it was 
peculiarly valuable, introduced me to the know- 
ledge of a fact I was previously unaware of—viz., 
that chloroform is capable of exerting a powerful 
solvent action on dry, white-lead paint. The 
accident happened in this way. The four ounce 
measure I was using, had been broken, and after- 
wards carefully mended with white-lead, several 
months being allowed for it to become thoroughly 
hard. In that state it was, as I imagined, capable 
of resisting for at least a short time the action of 
any of the more powerful solvents to be found in a 
chemist’s shop. On pouring chloroform into it, 
however, I was at once undeceived, for the bottom 
fell out immediately, without sufficient warning to 
enable me to save one drop of the liquid. Had it 
been mended with barley sugar, water then poured 
into it, the effect would not have been more sudden. 
To turn this loss to some account, I then tried 
comparatively the respective effects on old paint- 
work of ether, benzol, bisulphide of carbon, and 
chloroform, I found that the last, applied on 
wadding with gentle friction, speedily exposed the 
clean surface of the wood, whilst the. ether and 
benzol removed the more recent only of the layers 
of paint. Bisulphide of carbon apparently was 
without action. Query, then, would it not be ad- 
visable in cases where valuable dresses have been 
to all appearance spoilt, by paint being allowed to 
dry upon them, to try the effect of chloroform be- 
fore giving up all hope? At any rate I shall try 
it on the first case I meet with. I have already 
discounted the smiles of the fair ones, whose gra- 
titude I intend to deserve. By ThomasB. Groves, 
F.C.S., Weymouth.—The Chemist and Druggist. 


BRICKWORK. 


Long bands of iron hooping are now extensively 
used inserted along brickwork to give additional 
strength. I would suggest six slits on the broad 
surface of each brick (to be formed in the mould) 
to receive the bent ends of short pieces of iron 
hooping. Bricks laid side by side, or end ways, 
can be firmly clutched or ironed together by a 
tap with the trowel. The iron being sunk in an 
indention level with the brick, with a slight layer 
of mortar to rectify any surface inequalities, there 
would be no obstacle to the level setting of the 
work. For vaults, arches, chimneys, &c., I believe 
it would prove valuable.—R. TAYLOR. 


ENGLISH MECHANIC 


WATERPROOF PAINT. 


An article in the nature of paint, yet combining 
more of the preservative and less of the flaky 
nature of the common lead and oil preparation, 
was long a great desideratum among mechanics 
and builders. Our European and coasting 


‘steamers, as well as shipping of every description, 


require expensivo outlays at either port of entry, 
in repainting smokestacks, rigging, and hull. 
Among shipmasters and builders, tin, zinc, wood, 
leather, and iron manufacturers, the prime object 
has been to secure a paint impervious to water, and 
durable against sea atmospheres and the wear of 
ordinary use and exposure. It appears that 
Messrs. Spooner, of Boston, Mass., have prepared 
a paint known by the name of ‘‘elastic black 
varnish paint,” which, unlike varnishes, contains 
no coal tar, and at the same time yields an even 
and rich lustte, with a body of treble the consis- 
tency of ordinary black paint. For painting iron 
which is to exposed to heat or the weather, such 
as boilers and ohimney-tops, radiators, railings, and 
steam-pipes, this black varnish paint is said to be 
peculiarly well compounded, since the warmth or 
atmosphere neither causes it to emit the nauseating 
odour of benzine, so often arising from newly 
heated radiators, nor scale off and corrode. It is 
also a baking varnish, and possegses the two fold 
advantage of its paint and japan nature over c om 
mon varnish. 


PHYSIOLOGICAL ACTION OF IRON. 


A. new theory of the action of iron upon the 
system has been started by Herr Dr. Sasse, in 
a paper reported in Schmidt’s Jahrbucher. This 
savant considers that the salts of iron replace, as 
it were, the blood-globules by acting as carriers of 
ozone. Itis of no importance whether the iron be 
administered as an oxide, a per-salt, or a proto- 
salt; for, when once it has entered the circulation, 
it continually takes up and gives off ozone till it is 
expelled from the body. Dr. Sasse conclides that 
we have in iron a means of promoting the process 
of oxidation ; but we should never administer this 
medicine except in cases. where the process of 
oxidation is not sufficiently energetic. He con- 
siders that iron should not be employed in tuber- 
culosis. 


TESTING ARMOUR PLates.—Armour plates are 
now tested at Portsmouth in a different manner to 
that formerly followed. According to the old 
arrangements, the plates were bolted to the side 
of some old wooden ship selected for the purpose, 
and fired at with a 95 cwt. 8in. smooth ‘bore gun, 
throwing a spherical shot with a charge of 16lb., 
and fired from a gunboat moored at a distance of 
200 yards from the plate. Under the new condi- 
tions, the plate is but 30 ft. from the gun, the size 
of the letter and the weight of the shot being the 
same as before, but the charge being reduced to 
13 1b. In order to carry out this test, a line of 
battle ship, formerly used asa target ship, has 
been cut down to her lower deck beams, and a 
length of 30 ft. of her lower deck amidships has 
been stripped of its overhead planking. At the 
fore end of this roofless space, a massive bulkhead 
has been built athwartships, and to this the plates 
to be tested are fixed. Thirty feet abaft this is 
placed another bulkhead, forming the face of the 
battery. This is furnished with four ports, and is 
plated with 43 in. plates. The test is conducted 
by firing five shots at each end of the plates under 
trial. After the guns are trained, all hands retire 
below the deck, and the guns are then fired by 
electricity. Two 6in. armour plates, made by 
Messrs. Cammell, for the new double screw frigate, 
Penelope, were tried in this manner on Saturday 
last, and stood the test satisfactorily. 

THE Doupitex Latau.—the large lathe recently 
set up by Messrs. Whitworth and Co., at Messrs. 
Maudslay, Sons, and Field’s, has a slide rest 
arranged for duplex tools, but we observe that 
only the front toolis employed in turning large 
shafts. , P 

THE workmen of the Stella Coal Company’s 
collieries have presented a beautiful timepiece as 
a testimonial to their late manager, Mr, Simpson. 


AND MIRROR OF SOTENCE. 
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LETTERS TO THE EDITOR. 


anmenn () eane 


[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


Sir,—Aithough we ought af, a'l times to be able to 
“render a reason fir the faith which is in us,” yet, it is 
not always convenient to recal! ail the circumstances 
whereby we have been led to pin our faith to a certain 
doctrine. I have been called upon by Mr. Bacon to give 
my reasons for believing that C. O.is the fatal cause of 
loss of life generally believed to be produced by C.02z,, 
and am asked to forgive his criticism if unjust; the latter 
I can readily promise him, since it amuses him, and cannot 
harm me. The former however is a more tedious task, 
which I hope he will not think me unkind in not fully 
underiaking, as it might involve a loss of time which I can 
more usefully emp'oy. l 

Without going back a century or so (during which I 
think the opinions of eminent chemists have wondrously 
varied from each other), I may refer him to a work 
entitled ‘‘ Cours Elémentaire de Chime,” par H. Debray, 
Professor at the Lycée Charlemagne, Paris, dated 1863. 
He says, ‘‘Oxide of carbon is not only irrespirable, but 
an extremely violent poison, Fora long time irs action 
was attributed to carbonic acid in cases of asphyxiation 
by burning charccal; M. F, Leblanc has shown that the 
principal effects are due to carbonic omide. Thus a dog 
dies by asphyxiation more rapidly in an atmosphere con- 
taining three or four per cent, of ©. O2, produced by com- 
bustion of charcoal, than in aa atmosphere containing 
thirty or forty per cent. of pure C.O2., the reason being 
that the combu-tion cf charcoal always produces C, 0. 
One, or one and a half per cent, of oxide of carbon mixed 
with air renders the latter deadly! Whereas thiriy or 
forty per cent, of carbonic acid is notso! Carbonic acid 
is simply an anaesthetic,’ (and Iam told has been used 
as such medicinally,) “but is nota poison, while oxide 
of carbon rapidly de-oxidizes the blood in the lungs, hence is 
a virulent poison.” With such a statement before me, made 
so recently as 1863, I do not think any of the deductions I 
have drawn from it deserves the epithet of ‘‘ uncompromis- 
ing statements.” Ifcarbonic acid is simply an anaesthetic, 
why do people dieso instantaneously and persistently when 
they descend a well? Ifonly a state of coma is produced, 
we ought to expect the men to recoverin most cases at 
least, but experience teaches the contrary. I know not 
from what source Mr. Bacon has obtained the chemical 
physiognomy of the two gases which he gives, but I think 
that we are not yet sufficiently acquainted with all natural 
phenomena to be enabled to say dogmatically that “0. O, 
is not developed in any process of nature,” . 

The inference drawn by Mr. Bacon by what he cally “a 
parity of reasoning ” I need not touch upon, as most of 
your readers who have any knowledge of chemical science 
will readily appreciate its value, and the validity of the 
principle upon which it is drawn. 

I am however sorry to find Mr. Bacon descending from 
the pedestal he has appropriated to himself as a ‘‘ Critic,” 
to the low ground of cavilling at a typographical error, 
Were I inclined to retort I might inform him that oxygen 
is not spelled “ oxogen ;’’ but I would much rather pass by 
such trifles, and inquire, what are the injurious effects 
that he anticipates would result from the introduction of 
oxygen into thestomach? especially since so large a portion 
of this gas daily enters that receptacle, certainly in com- 
bination with other gases, a decomposition of which how- 
ever takes place in that laboratory, Wm, TONKES, 


CUTTING SCREWS. 


Sir, —I see occasionally in your valuable paper instruc- 
tions for cutting screws, I have a very simple method for 
finding wheels for rough threads— si: 

_ bA 
Ex :—To cut 5 x 2 10 e Mandril 


— 


8x0 8. 49 Screws. 
lžin. placed thus 18 x 2 26. 13) 65 
l —-———=— x b= — or — 
8 x 0 8 40 20 
Leading screw two threads per inch. A, CRANSTON. 


A CURIOSITY IN ENGINES. 

Sir, —Will any of your readers kindly oblige me with the 
information required. in the following matter? I have 
bought a peculiarly constructed engine (and toiler), and am 
anxious to become acquainted with its antecedents. The - 
engine has two vertical cylinders, each din. bore and 10in, 
stroke; the piston rods have cross rods each with a wheel 
at either end working in between guide bars, The pump 
and governors, all of gun metal, are fixed on an iron head- 
plate whichis placed over ironwork f-rming a tank for 
supply of boiler—the latter being placed on one end of the 
tank, So as to dispense with. brickwork and fixing. I can- ` 
not get the boiler to generate steam sufficiently quick to 
supply the cylinders—or, if I start the engine with a 
pressure of 85 to 40lbs., in five minutes thereafter it falls 
to 15 or even 10lbs. Without doubt the poiler was made 
for the engine: but where is it faulty? 

The exterior diameter of the water jachet is two feet, 
the interior (which forms the fire-box), measures 14in, 
The cylindrical boiler ebove the water jacket is supported 
by 4 cast iron pipes only; the diameter of last mentioned 
boiler being, if anything, rather larger than the interior of 
the water jacket, or firebox. The height of the cylindrical 
boiler, which tapers upwards, is 3ft. 6in., and inside this 
another small boiler, containing ten tubes of about lin. 
diameter. Thus there is great heating surface for the size 
of the boiler—but is there enough for the engine? If not, 
what is the best description of upright boiler suitable for 
such an engine; the diameter at bottom not to exceed, if 
practicable, 2ft,, withthe probable cost 4 also horse-power 
of engine P M, J. G. 
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ACCIDENTS IN MINES. 
Sir, 
In the article on ‘‘ Accidents in Mines,” signed 
Joseph Newton, your correspondent appears to have over- 
looked a very important fact in connection with the 
diffusion of gases through porous substances, viz, :—That 
carburetted hydrogen will pass through a porous medium 
in much less time than an equal bulk of atmospheric air. 
This may be proved by the following experiment which 
is described in ‘* Fowne’s Manual of Chemistry,”:—‘‘Take a 
large sized glass tube open at both ends, and fill up one 
end by pouring into it amixture of plaster of paris and 
water so as to form a stopper about an inch thick. If this 
tube be now filled: with hydrogen gas and inverted ina 
glass of water, it will be found that the water will soon rise 
in the tube, which is caused by the hydrogen passing out 
through the -pores of the plaster faster than the air enters 
to replace it, or in other words, through the superior 


diffusive power of the hydrogen gas over the atmospheric 


aire’ 
In the case of the balloon when taken into an atmosphere 


of *‘ fire-damp,” the distension is caused: by the carburetted ` 


hydrogen entering faster than the air passes out. 
Gro, HARDEY, 
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CIRCULAR KILN. 
Sir, | 


As it was observed in the Mirror or Science that 
you would like to hear of the circular kiln by Hoffman 
being used nearer home than Belfast, I would call your 
attention that one built by that gentleman has been at 
work for nearly two yéars at Bishop’s Waltham, composed 


of two rings, each ring composed of twelve chambers; in. 


practice only one compartment can be opened every other 
day at the most. 70,000 bricks are the most turned out 
per week, and in the hot weather the inner ring cannot be 
used at all, as the men cannot remain more than two 
minutes in it, as the heat isso much; and that proved 
certainly no‘ a profitable investment. . 
ARTHUR RICKETTS, 


g BALLOON ASCENTS, 
ir, l 

In your edition of fFeb. 2, No. 45, I see an article 
on Balloon Ascents, and reference is made to the sculptures 
from Nineveh to prove that they had a knowledge of 

aerostation in those days. Now anyone who will examine 
those sculptured remains brcught from thence, will see at 
once that they had no knowledge of perspective, and that 
many of the objects which shoud have formed a back- 
ground of the picture are as it were suspended in mid air, 
as for instance, boat, trees, and the slain in battle, &c. 

Have not some of these objects been mistaken for 
balloons ? . In my humble opinion they have,—J.A.J. 
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5 CARBON FOR ELECTRICAL PURPOSES, 
ir 
1 sometimes think that amateur gentlemen deli- 
vering their cogitations inan oracular style on subjects that 
may be a kind of mania with them, scarcely exercise that 
reticent prudence which a more profound and practical 
et A with their subject would most surely sug- 
gest, 

In your estimable and ably-conducted serial, I have 


observed a number of queries, and answers thereto, regard-. 


ing cheap telescopes fitted up with single lenses, paper 
tubes, &c., the object being to save expense ; this, no 
doubt, is laudable, buf where have your telescopic corres- 
pondents been born that they do not kuow that in almost 
every town in the kingdom there are secondjhand shops that 
will supply instruments of every quality and price, and the 
worst of them infinitely superior, as well as cheaper, than 
anything an amateur could ever hope to put together, or be 
of the slightest use after it was so? Why, Lam in posses- 
sion of a first-rate reflector, which I picked up for 6s., also 
a Ramsden, for which I think I paid some 4s, 6d. A friend 
of mine the other day showed me a beautiful little instru- 
ment, by Carey, for which he paid 8s, 

I have been led to make the above remarks by the peru- 
sal of a reply to “ Carbon,” by Mr. Tonkes, in which that 
gent’eman seems to wish his readers to consider the cutting 
of carbon blocks into plates as a delightful drawing-room 
experiment. His advice appears to me to be a penny wise 
and pound foolish one. He expends 9d. on a block of so- 
called carbon, at least two or three shillings on a tenon saw, 
will, perhaps, require to stimulate his exhausted energies 
after the operation of cutting the said block of carbon, 
entailng a sum total of expense, the haif of which would pur- 
chase six plates of genuine carbon, beautifully cut and 
ready for use. I should like to ask Mr. Tonkes what he 
considered was the value of his tenon saw afterhe cut six 
plates, assuming that it was carbon for electrical purposes 
that he cut, Nodoubt, “Carbon” may obtain at- the 
nearest gasworks any quantity of refuse for the smallest 

. coin, or for no coin at all for that matter. A cinder 
snatched from the ‘grate is carbon, so.called, 4nd will con- 
duct electricity in å way—so will a piece of the most 


bastard copper that ever was compounded. If -*Carbon,’” or - 


any of your correspondents will call at my premises he 
may have carbon by the hundred-weight gratis that may be 
cut with a tenon saw, or zinc saw for that matter. If the 
cutting of carbon was so simple a matter as Mr. Tonkes 
considers it to be, I certainly should have dispensed with 
the erection of an expensive machine to effect this, and 
surely the leading philosophical instrument makers of 
London would not pay so high as they do for genuine car- 


bon if the matter was so easy ; as well might your corres-. 


pondents send te Aberdeen for a picce of red granite, and 
attempt to cut itinto plates with a saw, as to cut a piece of 
carbon of the den:ity we are in the habit of sending out 
daily. l PETER HENDERSON, 
8, Park Hill, Clapham, 
Feb. 14, 
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{ electro depositories, 
‘| description of battery to employ, as all I know of have 
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VENTILATION. 

Sir,—In your remarks on Giffard’s injector, No. 41., p. 
178, should not ‘* sympathy,” third line from the bottom of 
first column, be read “suction” ? l 

The same principle seems to be involved in the power 
that steam, issuing from a small aperture at a high pressure, 
has in creating a draught, Air possesses the same power, 
as may be seen from the following extr.ct from the 
Intellectual Observer for the current month—February :— 

‘c: NEW PRINCIPLE oF VENTILATION.—An experiment re- 
cently made by M, Galibert illustrates a principle which 
there is reason to believe, may be effectively applied to 
purposes of ventilation ; namely, the power possessed by 
compressed air of deterring the entrance into an enclosed 
spacé of a very large quantity of air from without. He 
used for illustration one of the bags employed with his 
respiratory apparatus, holding about 120 litres, and having 
an aperture in its upper part tencentimetres wide, Keep- 
ing the aperture open he continued for four or five seconds 
to project into it air compressed by the mouth and lips, 
after which, on closing the aperture, the bag, though per- 
fectly empty previously, was found to be one-third full of 
air, and it was completely filled by repeating the operation 


| twice, though all the air introduced from the mouth did 


not exceed three-quarters of a litre, that is, one hund:ed 
and sixtieth of what had entered.” J. H., AMATEUR. 


OUR SUESCRIBERS’ NOTES AND QUERIES. 


PoLisHine Work —Will any reader inform me of the 
best turning toolto polish work without filing it for ordinary 
work to use in a slide rest 7—JOHN WEBSTER, 

PICTURE CLEANING —Will any reader inform me how to 
remove several coats-of dirty varnish from avery old oil 
painting, without injuring the picture ?— G. T, 

HEALEY’s CHUCK,—In the ENGLISa MECHANIO, Jan. 12, 
H. H., in answer to X, Y.Z., says, Healey’s chuck will 


‘answer his purpose for cutting outside and inside wood 


screws. Will H. H. kindly oblige me with a description of 
Healey’s chuck or where it can be bought ?—JoURNEYMAN 


| TURNER. 


ELECTRIC MACHINE.—Will some kind contributor furnish 
me with the title of some practical work upon electro- 
magnetic, magnetic and magneto.electric machines? I 
also want to construct a galvanic battery, which shall 
possess the following qualifications :—Hconomy, constant 
and uniform action, capability to exhibit all the usual 
effe.ts of voltaic electricity, such as chemical decomposition, 
electric shecks, the electric light, electro magnetism, and 
I am quite undecided as to what 


some great fault.—BLUNDERER. 

SiNES OF TEMPLATES. — Will any reader of the 
MECHANIO give me a ready rule to get at rased sines of 
templates, of plates for tubes, boilers, &c, ? 

Example i— 


Of course the sama rule wiil apply to all straight cylinders. 
—CETERATAS, 

LIGHTNING.—During ove of the Jate storms, I was struck 
by the peculiar zigzag form the electric fluid took. Will 
any of your readers be kind enough to answer the cause of 
the zigzag, and why not a straight or other direction ?— 
Henry H. CLAYTON. 

SURFACE CONDENSER. —I am much interested in the 
construction and working of surface condensers, and should 
feel much obliged to any correspondent who will inform 
me what are the principal surface condensers now in use, 
with, if possible, a short ex;lanation of them? Ishould 
also jike to know the principle of the ‘‘ vacuum gauge X 
— VULCAN. 

Evuipsis —Will any kind subscriber inform me the 
r adiest and most proper way to strike ont an ellipsis ?— 
COMPASS. 

CARBON BATTERY.—I should feel much obliged to Mr, 
Tonkes if he would kindly explain the construction of his 
carbon hattery, size of cells and plates, the excitant used 
and wheher the carbon is platinised ?—W, J. F. 

PHoTOGRAPHIC.—Can any reader inform meif there are 
prepared colours sold for colouring photopraphs, if not, 
how am Ito remove the greasiness from the photo so as 
to get the colours to take?—H, P., 

_ Gas Burnina.—Can any one tell me if the Rev. Mr, 
Buridtch’s improvements in gas burning are patented? 
They are excellent, but I do not wish to encroach on a 
patent.—T. F. 

-~ AccousTicsS.—Can any reader inform me of a good 
treatise on accoustics, one Which goes fully into the subject 
in all :ts details, or of a work having special reference to 
the vibration of strings ?— J. H., AMATEUR. 

GEARING,—Will some person kindly inform me of the 
difference in construction in the teeth of wheels for heavy 
and light work ?—S. H. H. 

PHOTOGRAPHING IN NATURAL CoLouURS.—Will any“photo- 
graphic reader inform me how to prepare paper with sub- 
chloride of silver for photographing in natural colours ?— 
ALPHA, ` 

SEED MACHINE. —Can any reader suggest to me a plan 
for removing the fruity part of the common ‘“ Haw” from 
the stone or seed, the latter being required perfectly clean ? 


F SCIENCE. 
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Luring CRUcIBLES.—Will any reader inform me how to 
lute two crucibles together, mouth to mouth, co as to stand 
the fire?—J. H. M. | 

TELESCOPE STAND.—Having in my possession an astro- 
nomical refracting telescope, 4 feet long, I am desirous of 
knowing how to make a cheap wooden stand for it, withan 
equatorial motion. I know the thing can be done, tut lack 
the knowledge how to set about it. Ifsome astronomical or 
mechanical reader could assist me out of this difficulty I 
shall feel extremely obliged ?—ASTRO. 

Rain GAUGE.—How to construct and use a rain gauge, 
one that is simple and easily made preferred ?— ASTRO. 

ELECTRIC CLocK.-—-How to make an electric clock, or in: 
what book can I find directions for the construction of 
one ?— ASTRO. 

ELECTBIC-MAGNETIC ENGINE —Would Mr. R. W. Willis 
be kind enough to explain the letters in the diagram of his 
engine in No, 46, and what battery he would use? I hope 
he will pardon my troubling him on the plea that Iam 
only a novice in the science.—ASTRO, 

BOILER EXPLOsions,—Probably some correspondent will 
be kind enough to answer the following questions :—Firstly, 
How is it. that we have so many more boiler” explosions 
during the winter than we havein the summer ; what is the 
cause? Secondly, How is it that boilers generally break at 
the furnace end, or are carried in that direction? Thirdly, 
Which is the most proper place on the boiler to attach the 
eduction or steam pipe to, and. which is the most suitable 


| place to have the steam and water gauges to indicate the 


most correctly? Fourthly, Is it safer to have the boiler 
close to the engine, or, aS many have, 20 or 30 yards from 
the engine ?—EnGinz DRIVER. 

Testing HEAT.—Can any person inform me as to whether 
there is any apparatus by which we could test and actually 
ascertain the respective quantities of heat emitted from 
different gas flames, and what kind of burners will cause 
the flame to emit the most, as I have for the last few 
years heated afew rooms with gas. I also wish to learn 
ae best practical work on gas, light, and heat ?—JonmNn 

ING. 

STEAM HAMMER,—Will any correspondent kindly furnish 
me with an easy rule for a-certaining what blow is given 
by a steam hammer with the steam acting on one or both 
sides of the piston? A solution of the following will also 
oblige :—Supposing the weight of the piston, piston-rod, 
and hammer to be 6 tons 15 cwt., and falling a distance of 
4 ft. 3 in., with steam acting on one side only, what blow 
would it give ; and, likewise, what blow would it give with 
steam acting on both sides of the piston 7—ARCHIMEDES, 

DAMP oN POLISHED Strraces.—Having on several 
occasions had my attention drawn to certain polished cast 
metal surfaces, on which, under certain atmospheres, I 
invariably find deposited a damp clamminess, I should feel 
myself exceedingly obliged if any person would say, through 
the medium of your paper, to what kind of surface they 
could give preference as being the least liable to attract 
damp ; thatis, whether tinned, japanned, polished, dead, or 
other, and as to whether it is purely a question of the. tem- 
perature of the roomP—AMos FLETCHER. 

STEEL FOR LATHE MANDRILS.—Can any reader inform 
me which is the best kind of steel for making lathe mandrils 
and collars, circular saws, bench spindles, &c. ; also the 


4 best methods for hardening the same ?—GEORGE BOWER. 


Toots WANTED.—Can you, or any of your correspondents, 
kindly inform me where I can ‘best procure the tools 
required for cutting out the bevilled cardboard mounts now 


| so much used for water colour drawings?—M, X 


ALARUM CLOCK —Can any correspondent tell me of a 
really good, simple,and effective alarum clock ? IfsoI should 
be much obliged. I have been much disappointed by those 
cheap Swiss and American alarums—they are not telling or 
loud enough when new, and soon lose their voices and 
become useless,--VERTUMN US, 


REPLIES TO QUERIES. 

BATTERY.—I enclose asketch as requested by your cor- 
respondent. It is not necessary that the plates of zinc and 
lead be rolled up together provided the battery jar is large 
enough to admit the plan. Your correspondent will find 
that he cannot roll up amalgamated zinc plates in conse- 
quence of their brittleness. With reference to the sketch 


PRISARY RATTERY 


SECONDARY BATTERY 
ZING LEAD 


A is the primary battery, 'B, the induction coil, C, the 
secondary battery, D, stand. for the coil, showing the 
ends of the wire connected to thie binding screw, E, on the 
one side, and the other end connected with the spring of 
the coutact-breaker, F. The other portion of the contact 
breaker, G, is connected to the binding-screw, H., The 
zine of the secondary battery is connected to the bindirg- 
screw, H, andthe lead connected to the primary coil of 
wire as shown at I. The connections from the primary 
battery are from zinc to H, and copper to E. I trust 
your correspondent will now be able to understand the 
arrangement, there is nothing very complicated in itb, 

and K are wires leading from the secondary 
battery for experiments. I have premised that the coil 
has been made as given in the sketch ; if in any other form 
the same plan of connections must be adhered to. When 
setting the machine in operation-the screw of the contact- 
breaker must be brought in contact with the spring portion, 
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‘and as long asthe vibration of the contact-breaker continues 
‘the operation is going on. The peculiar arrangement of 
the connections is made in this manner so that we may 
‘obtain the extra or dynamic current, which is only 
‘produced at each break of the contact-breaker, It will be 
‘geen that this extra induced current being in an opposite 
‘direction to the inducting primary current passes only in 
‘the direction of secondary battery. The formation on the lead 
‘of peroxide of lead by the decomp-sition of the electro- 
lyte causes the immense power of these batteries. It is 
also well known ihat two plates of platinum may be used 
‘even in the place of lead and zinc, and then the secondary 
“batteries are even more powerful. Tke power of the 
platinum batteries depends upon the formation of oxygen 
-on one plate and hydrogen on the other.— ANION. 

ALTERING LATHE.—In No, 46, Joseph Shinger asks to. 
‘be assisted in converting his common foot lathe into a 
‘slide lathe. Ist. I suppose he is aware that the mandril 
must run through the back standard of the headstock for 
the purpose of placing the first driving wheel upon, which 
‘gears into the stud pinion and from thence to the wheel 
fixed upon leading screw, 2nd. The bed must have a dove- 
tailed top and be planed true. Also saddle to fit upon and 
traverse to and fro by means of the train of change wheels 
from mandril. Suppose this done the leading screw should 
be 14 or 1$ inch diameter with two or four threads to the 
inch, which I should recommend him to get of Richard 
Lloyd, 185, Steel House-lane, Birmingham, also a set of 
change wheels, suitable for 6 or 7 inch centre lathes, which 
will cost, including carriage, about £1'l0s, [have had wheels 
from the above firm and can recommend them, but should 
advise J, S. to write for a list.—H. GRAY, ; 

PRILL Cuuck.—H. Gray in Number 46 condemns my 
drill chuck as unfit for carrying 3 inch drills. Now, Fsent 
my chuck believing it to be required to take the small 
sets of drills, foot-drills of such sizes as those he mentions, ` 
which are usually worked by abrace. Thanking him for 
his chuck, I am, &c., Taos. E. MERRITT. 

MODEL STEAMBOAT. —In answer to P. G. Houlgrave. the 
dots or circles in the drawing of the boi.er in Number 44 
were intended to show the position of the fire bars. With 
respect to firing at the proper place I cannot readily re- 
move the deck when furnished with all the fittings, besides 
it is necessary to put fresh fuel upon the top of that in 
ignition, and which your correspondent will find rather 
difficult in so small a model. The distance my boat will 
run without firing is between two and three hundred 
yards, and the water must be replenished in about forty 
minutes.—H. PARR. 

SUBSTITUTE FoR SPIRITS oF Satts.—A week or two ago 
a correspondent of yours recommended Sir William Bur- 
net’s Disinfecting Fluid as a substitute for spirits of salts, 
adding that the “fluid” was not one-twentieth of the price. 
As Sir William Burnet's fluid happens to be muriatic acid, 
or spirits of salts saturated with metallic zinc, it would be 
funny if it were cheaper than the acid alone, If he had 
said the acid was one-twentieth the price of the fluid he 
would have been nearer the maik, —W. PICKARD. 

PRESERVING MATHEMATICAL INSTRUMENTS.—A, O. may 
preserve his mathematical instruments by wrapping them 
in waxed paper, or dipping them in a solution of bees’ wax 
and turpentine and wiping them dry.—W. PIOKARD. 

CavADA BaLsaM.—Micros can thin his canada balsam 
by adding spirits of turpentine, letting it stand awhile in 
a warm place corked up and then stirring it till it unites 
with the spirit.—W. PICKARD. 

STAINING LEATHER —J. R. 8. may stain his leather buff 
by using turmeric and sugar of lead, but must first free 
the leather from grease-—W. PICKARD. 

TINNING IRON.—A. B. can, I think, cover clean iron 

` with tin by boiling it in contact with zinc in water in which 
are cream of tartar and tin filings, or grain tin, If not suc- 
cessful, if he will wiite to me by post I wil give him 
all necessary information.—WM, PICKARD, Meadow street, - 
Bheffieid. 

LoCoMoTIvVe Enarne—If W. E. J. will send me his 
address I will try to give him all the dimensions and 
information as to how to go about making a locomotive 
engine with cylinders of the size he mentions.—W, HALLAM, 
76, Waterloo-road, Hunslet. 

Statin and PoxrisH (No. ‘44).—1. A mixture of Brazil. 
‘wood, logwood, and madder dissolved in water and put on 
hot. . The proportions vary according to tint required. 2. 
A cheap polish :~1 pound ofshellac dissolved in 1 quart 
of wood naphtha, Cost—shellac, 8d., naphtha, 2s. 44.—J. H. 

AN UnsuccessrUL CHEMIST (MIRROR oF SCIENCE, No. 
4) will find the following composition burn under water :— 
Nitrate of strontia, 8 parts by weight, flowers of sulphur, 
3 parts, chlorate of potash, 1 part, and su'phuret of anti- 
mony, 1 part. Powder separately, and then mix with a 
paper-knife, as they are liable to explode if mixed together 
in a mortar; ram into a strong paper case, varnished to 
render waterproof, and burn with the mouth downwards. 
“A dangerous compound,—J, H. 

CYLINDERS oF MoDEL Looomotivge.—If W. E. J. will 
send me his address I shall be happy to give him all the 
information he requires.—THomas LIsLE, Phoenix Works, 
Wolverhampton, l 

ELECTRO-MAGNETIC MACHINE.—Being very desirous of 
constructing an Electro-Magnetic Machine, I was annoyed 
to see Mr. Willis’s diagram without any exp'anation, as it 
debars all who do not understand the subject from even 
trying. Ishould be very happy to correspond with Mr. 
Willis by letter, addressed to U. ©. M., 1, South Wharf- 
road, Paddington, 


STAR AND PLANET y. CRANK.—Mr. Thompson ought not to 
have placed me in a false position before the public by 
putting forward a statement I did not make. [ did not 
either directly or indirectly venture an opinion on the 
relative merits of star and planet v crank, nor have I ever 
used or recommer dvd tl e former, although some mechanics 
are apt to think that they are great gainers by such an_ 
arrangement, The construction is certainly avery elegant 
and ingenious one, but with respect to its utility, I think 
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that the crank is preferable, for itis more simple, cheaper, 
and less liable to git out of order, and takes up less room, 
while if the fly-wheel is large enough to retain, with less 
velocity, all the momentum that can be communicated to 
it, the effect will certainly not be inferior. 
I cannct see how the connecting strap is to he dispensed 
with.—JAMrES SHARPE. 


I may say that 


VENTILATING.—The most simple method of ventilating 


any room that has a chimney to it, is the following :—: 


Make an opening in the chimney over the fireplace, and 


as near the ceiling as po siile, about 9 in. by 25 in., then - 
procure a piece of perforated zinc, 10 in. by 34 in. and 


apiece of oiled silk or calico 9in, by 3 in.; fasten the silk 


or calico to.one edge of the zinc by sewing it through the 
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holes ; it will then hang loose on the zinc as on a hinge, 
but it will not reach the ends or bottom edge by half-an 
inch ; now fix the zinc over the hole, with the flap inside, 
(not in the room) and with the edge that is secured upper- 
most, A strip of paper bordering may be pasted on the 
wall, and partly on the place, to hold it. The up draft 
will blow the silk back, but the down draft of the chimney 
will c‘ose it, I am much obliged to Mr. Tonkes, L shall 
adopt his plan, Also thanks to T. K. K.—CAuBon, 

Horse Powrr,.—W.H. (No. 41) can find the horse- 
power of his engine, when working at any given rate, from 
the answer to ‘‘ Erino’ in No. 42. This by 6°35 will give 
the number of gallons of water evaporated per hour. An 
engine requiring 1 cubic foot = 63:5 lbs. = 6°35 gallons per 
horse power, per hour.—J. H., AMATEUR. 


CYLINDER (No. 42 )—Greer in his “ Mechanic's Calcu-' 


lator.” gives the following formula :—‘ Pressure per Square 


inch by radius of cylinder, cohesi.n of metal per Square 


inch—pressure = thickness of metal necessary for the 
cylinder to sustain the pressure, the pressure being in 
pounds,’ The cohesive force of a square inch of cast iron 
being 18,000 lbs., we haye— 


560 x 2°25 a a 
ee 2 ed, i 
18000560 0072 inches.—J. H , AMATEUR, 

Conceytxic CHUCK.—I forward a Concentric Chuck for 
holding wire—the simplicity of which is self-evident. A is 
a brass cone, which is adapted so as to fit the lathe spindle 
screw, and the centre line is bored to the size according to 
work. B, B are two spindles running parallel to the water 
line of A, which meet at the centre O, for the grip 


holding the wire. The gripping power is derived from the 
lathe and spindle screw E, by having the cone A, screwrd 
on and bringing the spindlesP, B, against the shoulder D,‘so 
forcing the spindles forward to the gripping point Œ. The 
chuck won't get loose, as the cutting power acts as a screw- 
ing power to keep it in its place—PARATUS AD ACIEM. 

PLASTER Cast.—A correct cast cannot be taken from a 
living person, in consequence of the flesh shifting about 
with the weight of the mould. I have taken 3 casts of 
human faces after they have been dead, in the following 
manner :—I first soaped the hair well, then I placed it in the 
form that the dec ased usually wore it; I then oiled the 
skin with sweet oul, and formed the fence with clay and 
powdered the Plaster of Paris into water in a basin; T then 
covered the face with it, and removed the clay and 
followed the usual form round the head. Here is the 
plan that I once adopted to take a cast of a man’s face 
alive. J took some tracing paper and oiled it, and placed 
it on the face, first stopping up the nostrils with clay soaked 
in oil, and placed two goose quills in the nostrils, for 
breathing through, Ithenprepare my mould for casting, 
after I have taken my mould of the human face, in the 
fo lowing manner:--I make the mould hot ; I then take some 
Russian tallow, and melt it, and with a painter's brush I 
cover the inside cf the mould until it will not take any 
more grease, It is then ready to cast. Ishould. recommend 
J. 8. to pract'se upon other objects before he undertakes 
to cast from a living face.—HENRY THOMAS. 

Lop1zeD CoLLoDION.—If a correspondent (page 259) who 
signs himself D, W. will get some newly Iodized Collodion, 
he will not find his varnish dissolve the films as stated. I 
was very much troubled the other week with the same 
thing. I tried different developers all to no purpose, I 
then took some newly iodized co!lodion (Manson’s, which I 
think is the best in the market), tried a plate, and all went 
off quite right. I believe the age of the collodion was the 
cause of the film dissolving, as I had been using the same 
collodion with good success some weeks previous.—Ss. 
ARLIDGE, 


Fooussina ScREEN.—Perhaps some of my brother amateur 
Photographers would be glad to learn how to be able to 
grind a focussing screen, as it is probable that they may 
have the bad luck to break theirs, and not be able to get af 
one handy. The following plan will enable them to grind 
one as fine and nice as any to be obtained in London.: Take 
a piece of patent plate g'ass, the size you require, lay it 
down on a perfectly flat bench or board, and drive a small 
tin tack or two on each side of the glass to keep itin place ; 
then take a pinch of the Wellington knife powder (of 
which a canister can be obtained of any ironmonger for 6d), 
which will be enough to grind a score of screens ; 
apply the powder to your g'ass with a few drops of water, 
and mix till about as thick as cream ; then take a pieca of 
thiek plate glass about one inch square, and grind the 


surface of your glass with aregular motion of the hand 


slightly bearing on till you get a good face, which 
will take from half an hour to 1} hours according to 


| the size of screen ; apply fresh powder and water at times, 


and, to see how you are getting on with it, wash in clean 
water, and dry very steadily before a fire, or in the sun, 
and if the screen hag not a nice regular clean face apply 
the same means over and over again if required till you get 
it to your mind, but do not put on any fresh powder in the 
finishing for the last quarter of an hour, as it will give a 
finer surface. I am a practical camera maker, and this is 
how I grind mine.—S, ARLIDGE. 


SAFETY VALVE BaLanoz.—aAt the request of W. Longton, 


| I send a rough sketch of the safety-valve and balance, 


which is now used on the principal railways. The lever 
D., Fig. 1, is affixed to a spring-balance A, graduated to the 
pressures per square inchduetothespring. By turning anut 
Bon the stem cf the spring-balance any required pressurecan 
be thrown upon the valve, which is kept down by. the 
Spring acting on its lever. Should the pressure within the 
boiler exceed that to which the balance is adjusted, the 
valve is opened, and a portion of the steam escspes. The 
lock-up safety-valve, Fig. 2, consists of a valve pressed. 
down by a set of strong springs C, the whole enclosed within 
a box under lock and key. While the engine-driver has 
command over the spring-balance valve, so as to increase 


or diminish the load at pleasure, the lock-up valve i 
inaccessible to him, and opens whenever he has loaded the 
open valve beyond the pressure to which the lock-up valve 
has been adjusted ; thus serving as a check upon him in 
case of his working at a dangerous pressure.—J, K. K. 

To Gur up Brasswork.—The following are two good 
processes :—Firstly—Beat some sal ammoniac into a fine 
powder, and moisten itwith a little soft water. Rub this 
on your work, which must be heated over charcoal, and 
afterwards rub diy with bran and whiting Secondly— 
Wash the work with roche alum boiled in strong ley, in 
proportion of one ounce’ to a pint; when dry it must be 
rubbed with fine tripoli. Either of these processes will give 
to brass the brilliancy of gold.—J. K. K, 

POLISHING LENSES, MICROSCOPES, &0,—A. M. (page 199) 
Will find full paiticulars for grinding and polishing lenses, 
at page 77, No. 33 of the Mucuanic, He may rely on their 
practicability. It is the way I haye worked, as an 
amat:ur, for many years, and have produced lenses for the 
microscope, telescope, and photography. The large size 
lenses require an apparatus for grinding. I fitted up a 
contrivance for it, but I always polish by hand, Page 220, 
Power of Micrascope—To swell the magnifying power, 
opticians give the value in square numbers (superficial 
measurements), not linear, therefore 6,000 times is equal 
to about 80 times. In all cases find the square root of the 
power given, and that will be the true linear magnifying 
power, To prove the correctness, place a foot rule 10 
inches from the eye-piece, and whilst viewing the object 
with one eye, look at the rule with the other, when the 
image of the object will be seen on the rule, Note the 
number of inches or parts it occupies, and then measure 
the size of the object, the increase will show the power, 
Eixample—An object measuring one-tenth of an inch, if its 
image occupy 2 inches the poweris 20 times. A good guide 
is a micrometer slide ruled to 100 and 1,600 lines toaninch, 
—YSXAX, 

Fixine A PicturRe.—In ‘Notes and Queries” of No. 
43, EM., I see M. ©. wanting to know the chemical 
changes which occur when taking, developing, intensifying, 
and fixing a picture in photography ; asa lucid explanation 
of the hypothesis, or rather hypotheses, as several are 
advanced, would take up too much of your space except 
in the form of an article on photography, which probably 
wil be given sooner or later in the H.qLBsH MecHanio by 
some of our practical photographers, I will just refer 
M, C. and all other readers seeking the same information to 
a shilling work, pnblished by Cassell, Petter, and Galpin, 
called the Catechism of Photography. The price is not 
much, and it explains the suaject as clearly ag I think it is. 
possible to be explained|—-TyomMas PEASE} 
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ANSWERS AND NOTICES TO COR- 
~ RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-atreet. 


LETTERS applying for information to be furnished by post 
cannot be attended to. ; , 
Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under 

take to return such as may be rejected, 


J. B. (Wednesbury).—No advertisement or postage-stamps 
received, or would have been inserted. Are you sure 
you addreszed correctly ? ; . 

Tomas PEAsE.—We shall be glad to receive the article 
at any time. : 

Henry Txomss.—You had better advertise. We do not 
know of any merchants in your neighbourhood. 

A. CRaNSTON.—We have neverseen such an instrument 
and should think it well worth a patent. 

CRANK SHarr.—All your arrangements seem well planned 
and deserve success. Let us know the result, 

PETER HenxpErson.—We shall be glad to insert whenever 
you can spare time to forward the article. 

ELectro.—Read the article commenced in the present 
number, 

Macarnist.-The numbers will be reprinted in a month or 


two. 

D. V. L. C.—The question has quite slipped our memory. 
Write again and we will endeavour to answer fully. 

Grorce BowEr.—Write io Mr. W. H. Pearce, 77, Great 
Suffolk-street, Borough. 

TissERaND,—We will endeavour to procure the informa- 
tion, but if it isa French patent it may be difficult to 
do so. : 

J. H. L. (Leeds).—There is a work thas may answer your 
purpose published by Blackie, of Paternoster-row. It is 
being published in parts. . 

WILLIAM GREEN.—Articles will shortly appear. 

A Constant READER. —Write to Mr, Thomas Lisle, Phoenix 
Works, Wolverhampton. 

R. Ross. —We have not been able to obtain the informa. 
tion, Why not write to some of the Sheffield Steel 
Works ? 

J. R. Evans.—Your question on bronzing has been often 
answered in these pages. For your second question see 
replies in present number. 

Jass T. Laran.—Write again. 

BRITTAIN and WILLIAMS (Bilston).—We know of no par- 
ticular rules, but we shall give next week portions of a 
small road locomotive just constructed by Mr. A. W. 
Forbes. We cannot send answers by post, but willtry 
our utmost to give you all the information you require in 
these columns, — 

AnTHRACITE.—1, Of any manufacturing chemist. 2. We 
endeavour to make everything as clear as possible and to 
answer questions so far as space will permit, but we 
cannot invent new names for chemicals, because a few 
of our readers happen to be ignorant of the terms in 
general use, The labour would be mostly thrown away, 
while the space wasted would be great. 

ROBERT ALEXANDER.—We have not yet received an 
abstract of the paper, but expect to do so shortly. 

ERRATUM.—No. 46, p. 278, middle of Ist. cul., for 
“ sufficient’ read “supposed.” 


x * We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. ‘A Subscriber”? is no signature—we have 
mi by the thousand; the same with ‘Well Wisher,’’ 

Cc, 


MEETINGS FOR THE WEEK. 


i TUESDAY. 

Civil Engineers, 8. Statistical, 8. Colonel Sykes, M.P., 
F.R.S, “On the Organisation, Strength, and cost of the 
French and English Navies in 1865,” Pathological, 8. 
Anthrop l gical, 8. Royal Inst., 8. Professor Tyndall, 
F.R,S., “On Heat.” 

WEDNESDAY. 

Society of Arts, 8. Mr. Thomas Grey, “On Modern legis- 
lation in regard to the construction ard equipment of 
steamships.” Meteorological, 7. 1. Mr. ©, O. F. Cator, 
© On daiiy weather diagrams, 1865” 2. Mr. G. J. Symons, 
tí On the fluctuations of the annual fall of rain.’' Geolo- 
gical, 8. 1. Mr. R. Lechmere Guppy, “On the Tertiary 
Mollusca of Jamaica’? Communicated by Mr. H. Wood- 
ward. 2. Mv. R. Lechmere Guppy, ‘‘On the Tertiary 
Echinodermata of the West Indics.” Communicated by the 
Assistant Secretary. 8. Mr. R, Lechmere Guppy, ‘‘ On the 
Tertiary Brachiopoda of the West Indies.” Communicated 
by the Assistant-Secretary. 4. Mr. J. Young. “On the 
affinities of Platysomus and allied genera.” Communicated 
by Prof. T. H. Huxley, F.R.S. 5. Dr, John Young, “ On 
the scales of Rhizodus. Owen.” London Institution, 7. 
R., Society of Literature, 85. Archzological Society, 8}. 

THURSDAY, 

Royal, 8$. Antiquaries. 8§. Philosophical Club, 6. 

Royal Inst., 3. Professor Tyndall, F.R.s., ‘On Heat.” 
FRIDAY. 

Royal Inst., 8. Mr. Wm, Pesgelly, “On Kent’s Cavern, 
Torquay.” 

SATURDAY. 

Royal Inst., 3. Professor Westmacott, R.A., “On Art 
Education and how works of Art should be viewed.” 
Royal Botanic, 32. 


DESULPHURISING ORES, —Messrs. Tait and Avis, of New 
York, have patented the process of desulphurising sulphurets 
by a current of heated compressed atmospheric air, im- 


pelled by a suitable pump, in combination with a closed 
furnace containing the ore. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 


APPLICATIONS FOR LETTERS PATENT. 


363, Robert Gatley, Manchester, improvements in blowing 

or blast engines. 

864. Richard Clark, Pinner, improvements in the con- 

struction and lighting of railway carriages. 

865, Thomas James Smithy Twickenham, improvements 
in lubricating the axles and bearings of railway rolling 
stock and other machinery.—A communication. 
371. Charles Denton Abel, 20, Southampton-buildings, 
Chancery-lane, improvements in the means and 
apparatus for regulating the supply of steam to 
stationary, locomotive, and marine steam engines.— 
A communication. l 
Joseph Lewis, Manchester, improvements in meters 
for measuring and registering the flow of liquids, 
part of which improvements is also applicable to 
regulating the flow of steam. 
877, Alexander Clark, Rathbone-p'ace, improvements in 
machinery or apparatus for mortising or cutting holes 
or mortises in wood, 
Pierre Alexis Francisse Bobeuf, Paris, improvements 
in the manufacture of artificial coal tars and_ their 
solid derivatives, such as phenica) soaps and salts. 
399. Robert Bond and William Joseph Bussell, an improved 
substitute for emery to be used for cutting, grinding, 
and polishing metal, marble, glass, precious stones, 
and other hard substances. 
John Roe, Birmingham, an adjustable lever spanner 
or screw wrench. À 
Henry Edward Francis de Briou, 19, Marlborough-hill, 
St. John’s Wood, improved compositions for pre- 
serving metals from oxidation, corrosion, and galvanic 
action, for protecting metals used in the construction of 
ships against the destructive effects of sea water, and 
preventing their fonling, for protecting wood from 
the attacks of animalcule, and preserving wood from 
damp, rot, and decay, for excluding damp from walls, 
and for use in submarine and other telegraphy. 

. John Henry Dallmeyer, 19, Bloomsbury-street, an 
improved photographic lens. 

. William Robert Lake, 8, Southampton-buildings, 
Chancery-lane, an improved apparatus or machine 
for removing the seeds or stones from raisins and 
other dried fruit.—A communication, 

. Edward Bevan, Birkenhead, improvements in the 

construction of furnaces and kilns employed in the 

manufacture of glass, and in the heating and burning 
of articles of glass and earthenware. 

Robert Williams Armstrong, Belleek, Fermanagh, 

improvements in preparing clay dust and similar 

materials for making earthen and other ware, and in 
machinery for moulding hollow articles in earth, clay, 
and other like materials. 

John Binns and William Binns, Halifix, improved 

machinery or apparatus to be employed in the manu- 

facture of Jacquard wires used in looms for weaving. 

. Henry Charies Clifton, 44, Rahier street, Clerkenwell, 

improvements in machinery for laying veneers on to 

surfaces, 

Jobn Pinches, 27, Oxenden street, improvements in 

stamping or embossing presses used for embossing, 

coining, or stamping of devices of any kind on metal, 
parchment, paper, or fabrics of any kind. 

. James Atkinson Longridge, Abingdcn-street, West- 
minster, improvements in apparatus for favilitating 
the working and discharge of ordnance below the 
water level, i 


375. 


383. 


391 


394. 


kemaren ee, 


LIST OF SPECIFICATIONS, &0. PUBLISHED DURING THE 
WEEK ENDING 10TH FEBRUARY, 1866. 


611. Obtaining motive power from ammonia, R, A. Brooman—ls. 8d 
615. 


Varley—8d. 

. Breach-loading fire-arms, F. Tolhausen—ls. 8d. 

3. Marine steam engines, J. Dean—1l0d. 

. Cutting and shaping metals, making nails, &c., Joseph and 
James Wadsworth—4d. 

. Preserving meat, A, C. Henderson—4d. 

. Stoppers for bottles, &c., G. Ireland—4dd, 

. Packing, F. Wise—6d. 

. Watercloset apparatus, J, Shanks—10d. 

. Converting cast or pig iron into wrought iron or steel, M, 
Morgans—2s, 

. Motive-power engines, W, Clark—6d. 

2. Grinding corn, &c:, F. W. Turner—ls, dd. 

. Iron safes, A, E. Taylor—dd. : 

. Iron forgings, W. Clay—10d. 

. Hand guide for playing pianos, &¢., W.T. Hamilton—4d, 

. Cutting india-rubber, B. Collins—4dd. 

. Manufacture of steel and homogeneous iron, R. Mushet—4d. 

. Fastening gaiters, buxes; portemo:.naies, &c., E. Carchon—6d. 

. Revolving fire-arms, W. Clark—lIs. 

. Iron doors, J. T. Harris—8d, 

. Carriage-ways aud carriages for the same, W. H. James—6d. 

2, Rolls for counecting zinc and other roofing, R. G, Fisher—8d. 

. Securing bale bands or hoops, W. J. Dorning--6d, 

. Alarum ‚W. H. Hudson—d. 

. Railway wheel tyres, W. D. Allen—Gd. 

. Hot air stoves for blast furnaces, J. Cliff—Is. 4d. 

. Tubes for cosmetics, E. Leahy—4d. 

: Indicating the presence of explosive gases, F. G. Ansell—1i0d. 

. Conrecting tubes or pipes, V. Delperdange—8d. 

. Preparing turpentines and varnishes, J., E. Q., and C. H, Free- 
man—4d, 

. Digging machine, E. A. Phillips—2s. 

2. Fastenings for window sashes, W., Smith—8d. 

. Cotton gins, E., Leigh—4d, 

. Cutting the points of candles, J. L, Field—4d, 

. Agricultural implement, G. Wright—10d. 

. Venetian blinds for carriages, T. Startin—4dd. 

. Photographic test, T. Reissig—4d. 

. Electric telegraphs, H. W. Cook—4dd. 

. Signal apparatus for railway passengers, A. Westhead—4d. 

680. Preparing flax, hemp, &., J. Samuel, and 8, Millbourn—10d, 

681, Coating the bottoms of iron ships, &c., R, P, Roberts—4d, 


| Fesruary 23, 1866 


682. Bending the ends of walking sticks, &., J., and R. D. Jones— 
4d. 


. Disconnecting horses from carriages, P. Marvaud—4d, 

. Combined tee-piece and valve, C. Johnson—8d. 

. Steam boilers and furnaces, B. B. Wilson, and J. Howden—dd. 
. Scouring stone, marble, &c., J, Hird, and J. Walker—dd. 

. Cutting button-holes, J. Garelly—8d. 

. Railway carriages, &c., C. M. Kernot, and N. Symous—dd, 

. Manufacture of iron and steel, J. Henderson—dd. 

. Hackling flax, hemp, &c., T. and H. W, Whitehead—Is, dd. - 
. Furnaces and fire-places, E. B. Wilson—10d. : 

. Wine glasses aud stands, J. M, Napier—8d, 

4. Toast racks, G. Carter—4d. 

5. lron safes, &c., J, Tann—ls. ; 

. Cricket, racket, and tennis balls, ©. Huntley—4d. 

. Treating metals and metallic ores, R. M. Roberts—l10d. 

. Traps for sewers and drains, J. Bragg—4d. 

. Metallic bedsteads, J. Atkins—Is. 6d: 

. Puddling, heating, and other furnaces, J. Wright—4d. 

. Rolling metals, R. Marsden—10d. 

. Securing safes and strong rooms, H. Hill—6d, 


*,* Specifications will be forwarded from the Commiastunurs of 


Patents’ Office, Southampton-buildings, Chancery-lane, by post on re- 


ceipt of the amount of price and postage. Sums exceeding 5s, must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr, Bennet Woodcroft, her Majesty’s Patent Office. 
We cannot undertake to forward Specifications, or Books advertised 


from the office of Tus EnauisH MECHANIC. 


PROPERTY RECORD. 
—o—. 
SALES AT THE LONDON TAVERN. 
By Mr. Frank LEWIS, 
Reversionary life interest of a gentleman aged 35 years, 


in £14,333 6s. 8d, consols—sold for £1,600. 


An annuity of £300 payable to a gentleman aged 35 


years during the life a lady aged 65 years, also the life 
interest of the same gentleman in the dividends derived 
from £7,476 12s. 8d. consols, payable in the event of his 
surviving his wife, aged 32 years—£800. 


Absolute reversion to one fifth of £15,000 Three per Cent. 
Reduced Annuities, payable on the death of the survivor 
of a lady and gentlemen aged 65 and 64 years —£1,050. 

Contigent reversion to one fifth of £59,000 Three per 
Cent. Consols, expectant on the decease of a lady aged 65, 


provided a gentleman aged 35 years survives her; also & 
policy of insurance for £4 400 in the English and Scottish 


Law Life Office, payable on the death of the gentleman in 


the lifetime of the lady—£4,000. 


Leasehold improved ground rent of £7 per annum, arising 


out of ‘The Two Eagles” beer house, three shops adjoin- 
ing, and three houses at the rear, situated in King-street, 


Old Kent-road— £50. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


Erection of station and other buildings for the London 
Brighton, and South Coast Railway. Particulars of F 
Slight, Esq., Secretary, London Bridge Terminus. 

Supply of building materials for repairs of Convict 
Prisons. Particulars at the office, 45, Parliament-street, 
Westminster. 

Contracting with ihe Luton Local Board of Health, for 
providing and laying York paving, Denner-hill channelling, 
and York Curle, and also for levelling and metalling road- 
ways. Particulars ot Mr. Sandoe, 15, Stewart-street, 
Luton, Beds. 

Erection of a pair of Italian semi-detached villas, on 
the Coldrington road, in the borough of Bedford. Parti- 
culars of Mr. Usher, 44, High-street, Bedford. 

Ceylon Railway.—Rails.—Required, by the contractor for 


‘this railway, 670 tons of rails, to be delivered (f, o. b. 


Thames) within three months. Particulars at the con- 
tractor’s office, 13, Southampton-buildings, Chancery-lane, 
February 12th, 1866. 

Erection of a new church at Selby, York. Particulars 
of Messrs. Newstead and Son, 21, Colney street, York. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


A villa residence at East Leake, Notts. Messrs, Shenton 
and Baker, architects, Liecester:—Porter, £4,150 1s. ; 
Bland, £4,145 ; Neale and Sons, £3,900 ; Osborne Brothers, 
£3,825 ; Hutchinson and Son, £3,182 19s, 

Elastic web tactory, Brougham-street, Liecester. Mr. W. 

S. Burton, architect :—Wright (accepted), £738 4s. 
New schools for St. John’s Church, Bittersea, Mr, Q. U. 
Page, architect :—Cresswell, £1,860; Mulliner and Cooper, 
£1,820 ; Palmer, £1,819 10s. ; Gammon and Sons, 1,775 ; 
Newman and Mann, £1,756; Lathey, Brothers, £1,730 ; 
Champion, £1,557 ; Bass, £1,520. 

For a pair of semi-detached villas at Low Layton. Mr. 
T, J. Hill, architect :—Larke, £1,673 ; Turner and Sons, 
£1,963; Webb and- Sons,- £1,631 ; Rivett, £1,593; Anley, 
£1,554 : Martin, £1,520; Hunt, £1493. 

Alterations to Simpson’s Hotel, Strand. Messrs. Finch, 
Hill. and Paraire, architecis :—Simpson, £8,050; Browne 
and Robinson, £7,950 ; Myers and Son, £7,775; Killby, 
£7,720; Holland and Hannan, £7,672; Brass, £7,143. 

For sewers in North-street and Lower North-street. Mr. 
Joseph Pattisson, surveyor. Neave (accepted), £869. 

For two houses, Clyde-street, Leicester, for Mr. J. H, 
Buckley. Mr. W. S. Burton, architect :—Flude (accepted), 
£370. 

For factory and dwelling-house, Grafton street, Leicester] 
for Mr. W. Raven. Mr, W. 8. Burton, architect :—Johnsom 
(accepted), £830 4s, 6d. 

For alterations, &c , at Wesleyan Chapel, Thurmaston, 
Leicestershire. Mr. W. S. Burton, architect :—Groves and 
Son (accepted), £150. 


COMPETITION OPEN TO ARcHITECIS,—Designs fur a new 
building fcr the Bolton Mechanica Institution. Par- 
ticulars of Edward Barlow, Esq., Ox‘ord-street, Bolton. 
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LATEST PRICES OF METALS. 


COPPER. £s d. £s. d 
British—cake and tile............per ton 96 0 0 00 0 
Sheet LEZIT eeteeseeeeseeoeraseagseaesseves do 99 0 0 101 0 0 

l l BON - 
Pig in Scotland ........s0008..per ton, 3 9 0 cash. 
Welsh Bars, in London......... do 715 0 000 
Wales .issccvecece do 615 0 700 
Staffordshire ... do 810 0 — 
Sheets, single in London...... do 1015 0 — 
Hoops, first QUALity....cseveceeeee do 9 15 0 — 
LEAD. 
Pig, Foreign......sccsssccocssseee par fon 2010 O 2315 0 
Red or minium ..rccossesscsesces do 2210 0 — 
QUICKSILVER seses oensarseesesessese per bottle 7 15 0 717- 6 
STEEL. 

Swedish faggot  ssesresssssssoeee pOr ton 00 6 — 
PES 39 KOGQS ce siceccsvesesessioes do 15 lo 0 16 0 0 
TIN. 

English BIockS......seccswese. per LOD 95 0 0 m 
"9 l BIS ccsccnvcsseecnssceves do 96 0 0 — 
Banca HROSK HHH RAE RECO SEH EHH eSDEarearas do 86 0 0 —_— 


PRICES CURRENT OF TIMBER. 


Per load— £58 £ s. £ 8. £ 8. 
Teak essnee 1110 12 10| Canada,2ndqual. 1210 14 © 
Quebec, red pn. 3 5 4 15j|5t. Petersburg 

yellow pine 215 310 yel......... 1010 12 0 
Memel sansoneee 0 0 0 0 Finland S0ercese sese 8 0 10 0 

elm... 310 5 o| Memel seenen 0 0 O 0 
Dantzic oak seese 310 6 O| Christiania, per 

fir wegessceasee 2 5 3 10 C. * 12 ft. 

Memel fir peoveeces 3 0 3 10 by 3 by 
Riga eseese 3 5 3 10 9in. yellow 18 0 23 0 
Swedish ...... 2 0 210|Deck, Plank, 
Masts, Quebec, Dan tzic, 
rd. pine... 610 810 per 40 ft. 
yellow pine 5 0 6 0 5 in. ... O14 1 6 
red pine...... 0 0 0 Oj] Staves,perstand- 
Lathwood, Dant. ard M. 
fM ssns 510 6 10] Quebec, pipe ... 80 0 85 0 
St. Peter's.. 7 0 8 O puncheon... 20 0 25 0 
Yellow Pine, per Baltic crown 
reduced C. Pipe s.s... 170 “0 190 0 
Canada, Ist qual. 17 0 19 10 
MISCELLANEOUS. 
£sS £ 8. Ss £s. 
PUMICE STONE pr Olive, Gallipoli... 560 0 0 
E IEEE 5 8 0| Cocoanut, Coch. 
OILS, &c ; ton a s... OL 052 0 
Seal, pale pr. tun 50 0 O| Palm, fine ......... 4110 0 0 
Sperm body ...... 116 0117 0| Linseed ............36 10 0 0 
Cd sssr SL O O 0) Rapeseed, Eng. 
Whale, Sth Sea pale ....0006 wee D6 -0 57 0 
PALO serres 48 0 50 0| Cotton, seed....., 34 0 4010 


LONDON COAL EXCHANGE. 
PRICES OF COAL PER Ton. 

Buddle’s West Hartley, 16s. 3d.; Cowpen Hartley, 16s. 8d.; 
Hastings Hartley, 16s. 34.; Wylam, 17s. 0d.; Eden Main, 
15s. 9d.; Shaw’s Hartley, 18s. 6d.: Walls End Byron, 
15s. 6d.; Walls End Braddyll’s Betten, 163. 9d. ; Walls 
End Haswell, 17s. 6d.; Walls End Hetton, 17s. 6d.: 
Walls End South Hetton, 17s.6d.; Walls End Tunstall, 
153. 3d. ; Walls End Caradoc, 173, 3d. ; Walls End Hartle- 
pool, 17s. 6d.; Walls End Heugh Hall, 16s. 9d.; Walls End 
East Hartlepool, 17s. 63.; Walls Ead Kelloe, 163, 64. ; 
. Walls End South Kelloe, 16:.91. ; Walls End Thornley, 
163. 34. ; Walls End Tees, 17s.; Walls End North Stafford- 
shire, 17s. 

Ships ab market, 76 ; sold 65; atsea, 80. 


IMPORTANT TO ADVERTISERS. 


The Proprietor of the ‘‘ English Mechanic’? gives inser- 
tion to Workmen's Advertisements, ‘Situations Wanted” 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words. Every additional Eight Words 
Fourpence. 


Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 


ANTED, a Situation, as Smith and Fitter, in a 
Small Engineer’s or Agricultural Shop. Has had 
good experience in Paper-Mill Work. Good References. 
Age 30. Address, T. B. T., No. 2, Norway-place, Station- 
road, Tuubridge Wells. l 
To Engineers, Agricultural Machinists, and others. 
AF Experienced Clerk is open to an Engagement as 
Bookkeeper or Traveller, the latter preferred ; salary, 
£130. Address, to A. Z., Post-office, 163, Strand. 


N Engineer (German) who was Locksmith originally» 

and has served as ‘“‘ Monteur,” is desirous of finding a 

Situation. Please apply to L. Z., 324, care of Mr. F. Algar, 
11, Clement’s-lane, Lombard-street, London, E.C, 


A Young Man is desirous of Employment in an Engineer- 
ing Establishment, either as Draughtsman or in the 
Works, Address, W. Raikes, Falcon Works, Loughborough. 


We by a Young Engineer, a Good Draughtsman, 

an opportunity of investing from £500 to £1,000 in 
an established business, Address, A. H., 14, Kennington- 
terrace, Upper Kennington-lane, S. 


W Arca Jobber.—A Practical Man, who understands 
h the business, desires an Engagement. X., 7, Wood- 
ville-grove, Mildmay -road, N.E. 


EOLIE MENO AN RRON OF ROENCE 


Wea and Clocks (English and Foreign).—The 


advertiser, having had great experience in the 


above, wants ewployment; Piecework. W., 556, Old 


Kent-road, 


WV ac Makers.—Apply, C, Jackson, 5, Presi- 
dent-street East, King-square, 


Ho orea Maker. — Apply, 49, Church 
terrace, Kentish Town-road, 


EWING Machines (Thomass). — A young Man, who 
thoroughly understands making, repairing, and ad- 
justing Sewing Machines, is in want of a Situation ; or 
improver to the Engineering, J. G., 65, Twyford's- 
buildings, Little Queen-street, Holborn. 


SITUATIONS VACANT. 


EDAL STRIKER, to Strike Medals and Polish 
Dies.—Address Mr, Brown, Meda!-court, Crystal 
Palace, Sydenham, 


TE SINKERS WANTED at once; good hands, used to 
the lettering, &c. — Apply to B. SULMAN, 177, 
Upper Thames-street, E.C. 


RONMONGERS’ ASSISTANT—a Junior Hand. He 

should have had some practice in drawing. Apply by 

letter only to Mr, C, HART, 70, Brook-street, Hanover- 
square, 


HEMISTS’ ASSISTANT—a Laboratory Man,—Apply, 
3, White-street, Little Moorfields, 


NGRAVER—a Writing Engraver. — Apply at Q. 
COOK'S, 44, Rupert-street, St. James’s, W. 


ITHOGRAPHIC PRINTER ; constant employment. 
Apply at MARTIN and HOOD'S, 8, Great Newport- 
street, Soho, W.C. 


ACHINE RULER; constant employment, 
14. Bath-street, Newgate-street. 


AP ENGRAVER.—Apply to Mr. Brown, 5, Trinity- 
place, Charing-cross. 


INMAN. Wages 30s. a week. — Apply to Mr. Cornick, 
Ironmonger, Hampstead. 


OULDING MACHINE WORKER.—Apply at 28 and 
29, Great Sutton-street, Olerkenwell, 


EWELLER.—A young man, used to light gold Earring 
Work. 22, Clerkenwell-green. 


EWELLER.—Used to bright gold brooch and ring work 
22, Clerkenwell-green. 


EWELLER,—Mounter wanted. 4, Bartlett’s-buildings, 
Holborn, 


EWELUER.—A good polisher. 
place, Clerkenwell-close. 


ATHEMATICS. A ‘Tutor.—Address, Omega, Mr. 
town. 


French’s, librarian, No, 70, Park-street, Camden- 
Po MOUNTER. A good Saw Piercer,—Apply in 


Apply, 


Apply 2, Newcastle- 


Counting house, 16, St. John-street. 


TD OVEBINDER. One whocan block.—Richmond & Son, 
3, McLean’s-buildings, New street-square. 


Peo (French). One used to small work.—adl,.- 
Great Sutton-street, Clerkenwell. 


} LOCK CUTTER.—Apply, John Crawley & Son, 66, 
Wood-street, City. 


HEELWRIGAT (Journeyman).—Apply to Mr, Wall, 
Wheelwright, North-street, Barking. 


RASS CASTER.—Apply to George Glover and Co., 
Ranelagh-road, Pimlico. 


ABINET MAKER.—Apply at Keeble’s, 12A., Archer- 
street, Great Windmiil-street. 


WANTED TO PURCHASE. 


WANTED JRO 


TO PURCHASE (if very cheap), 
A SMALL IRON-BUIUT TURNING LATHE, 


either together or separate 
also, 
A SMALL STEAM ENGINE for working do. 
A VERTICAL ENGINE would be preferred. 
Apply by letter to A. Giles, care of Editor of ENGLISH MSCHANIO 
75, Fleet-street, London. ; 


E” GINE and Boiler (Small) in good condition, wanted. 
Particulars, letters only, to Mr. Cook, 40, Maiden-lane, 
Covent-garden. 


M Sires (Wheeler and Wilson’s), genuine ; cash down. 
Address, stating lowest price, Z., 11, Lamb’s Conduit- 
street, W.C. 


OOK-CASE, containing threa or four compartments. 
State height and price, to Mr. Roberts, 1, West 
Smithfield. 


aot 


IELD or Race-glass wanted; good Second-hand. Send 
lowest price to R. G., 42, Phillpot-street, Commercial 
road, East. 


HOTOGRAPHIC Business, in a respectable neigh- 

bourhood, or premises suitable for the same; rent 

must be low. Address, ‘* Photo,” 40, St. John-street- 
road, E.C, 


LACKSMITHS and Others.—A Business with an 
established connexion; state lowest price and all 


| particulars, A. B., Harrison’s Metal Warehouse, 20, Drury- 


lane, 


FOR SALE. 


QEVERAL New Vertical Tubular BOILERS 


for SALE, with fittings complete, from 4 to 6-horse power; 
also several Horizontal Engines, 8, 10, and 12-horse power. Terms 
moderate. Also asecond hand 4-horse power Table Engine complete, 
and in first-class condition.—Apply to JOHN SMITH & Co., Engineers, 
27, Leadenhall-street, E. C. 


MALL CORNISH BOILER for SALE, Second-hand, in 
\') good condition ; length, 12 ft. ; diameter, 3 ft. 10 in.; 
flue, 2 ft. 2 in. Price £30.— Apply, J. CAMPBELL, 
EVANS, and CO., East Greenwich, 


NGINES for SALE.—One each of 10 and 14-horse 
power, quite new.— Apply to E. PAGE «nd Co, 
Laurence Pountney-place, Cannon-street, E.C. 


ORTABLE ENGINE for SAI.E, a Bargain, quite new, 
4-horse power.—Apply to SMITH BROTHERS, Engi- 


neers, Thrapston. 

A 16-HORSE HORIZONTAL ENGINE for SALE, 
\ equal to new. with or without fly-wheel,—Apply to 

SMITH BROTHERS, Enogineers, Thrapston, 


OR SALE,a 6-Horse Power, High Pressure STEAM 
ENGINE, with Boiler in god conditioa.—Apply to Mr, 
HARROP, 13v, Great Suffolk-street Southwark, S.E. l 


ATHES for SALE.—One Qin. Centre, 12ft. bed; one 

6in. centre, Tft. bed. All screw-cutting and with 

gap. Also a Foot Lathe, Gin. centre 6ft. oed. Apply to 

E. PAGE and CO., Laurence Pountney-place, Cannon- 
street, E.C. 


O be SOLD, the Plant. Tools, and Machinery of a good 

RIVET-MAKING BUSINESS, well-situated, and in 

good working order.—Apply to MoNICOL and DOW, on 
the premises, 21, Dublin-street, Liverpool. 


W. HARTS HIGHLY ALBUMENIZED 
e and other PHOTOGRAPHIC PAPERS, 8s. 6d. per Quire post 
free. Paper prepared for Wholesale houses. 


F. W. HS VOLUMETRIC APPARATUS. 

F. W. H.’s GOLD and SILVER SAVER. 

F. W. H’s ECONOMIC FILTER and PERCOLATER. - 

F. W. HARTS MAGNESIUM LAMPS, the first and best intro- 
duced, from 5s. upwards, Wire or ribbon, &c, 


N.B.—F. W. H, having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and ‘Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 


52, CANTERBURY-ROAD, near Kingsland-gate, London, N. 
Post-office Orders on Kiugsland-green Office. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 

By HENRY DIRCKS, C.E, &e, 
Author of “ The Life of the Marquis of Worcester,” &c., &e. 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 

World, E. and F. N. SPON’S CATALOGUE ot BOOKS, 

New and Second-hand, relating to Architecture and Building, Civil, 

Mechanical, and Military Engineering, Metallurgy, and Mining, 

Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &c. 


London: E. & F.N SPON, 16, Bucklersbury. 


Now Ready, Gratis, Post Free, 
F. BATSFORD’S CATALOGUE OF 


BOOKS relating to 


g 
Architecture, Civil and Mechanical Engineering, Fine Arts, 


&e., &e. 
52, High Holborn, London, W.C. 


WORKMEN’S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to caleulate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 82 stamps, 
Workmen’s Easfion, folded for the pocket, 1s.,.or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 


MICROSCOPES. 
TyOW TO USE THEM.—Third Edition, An 


Illustrated and Descriptive Catalogue, containing the names 
of 1,500 Microscopic objects. Post-free for {six stamps,—F. and J. 
AMADIO, 7, Throgmorton-stre-et,E.C, 
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METROPOLITAN AND PROVINCIAL | 
WORKING CLASSES EXHIBITION 


AND 
INDUSTRIAL EXHIBITION, 
l TO BE HELD AT THE 
AGRICULTURAL HALL, LONDON, 
IN THE AUTUMN OF 1866. 


Patrons and Guarantors, 


His Grace the Duke of Rutland, the Lord Bish»p of Chichester 
the Right Hon. the Earl of Shaftesbury, K.G., the Right Hon. Viscount 
Bangor, the Right Hon. Earl Dalhousie, the Right Hon. the Earl of 
Dartmouth, the Right Hon. Earl Dudley, the Right Hon. the Earl of 
Malmesbury, the Right Hon, Lord Brougham, the Right Hon. Lord 
John Manners, M.P., Leicester. N., Lord Burghley, M.P., Northamp- 

on, §., Lord Denman, Lord Feversham, Lord Northwick. 


J. Banister, Esq, C.C., South-st., | W. Jackson, Esq., M.P. N. Derby- 


Finsbury. l _ shire. 
H. Barnett, Esq.,M.P. Woodstock. | R, Leeds, Esq, West Lexham, 
Norfolk.- 


G. R. Barry, Esq., M.P. Cork. . 
\ G. Leeman, Esq, M:P. York, 


Right Hon. H. A. Bruce, M:P 
Merther Tydvil, |. Alderman Lusk, M.P. Finsbury. 
E, Buckley, Esq., M.P. Newcastle- | F. Lycett, Esq. 
under-Lyne. ` J. McEwen, Esq., London and 
tT. Chambers, Esq., M.P. Maryle- Melbourne. 
C.W. Martin, Esq., M.P. Newport, 


a Dono is apre Satan 
J.Clayden, Esq., Mayor of Saffron LW. ; 
i W. H. Miller, Esq:, Wesiminster 


Walden. 
J. Collins, Esq., Argyll House, Road. A : 
Holloway. i A. Mitchell, Esq., M.P. Berwick- 
C. Comfort, Esq., Tufrell Park on-Tweed, 
Road. S: Morley, Esq., M.P. Nottingham, 
Right Hon. W. Cowper, M.P. | W, Morrison, Esq., M.P. 
Hertford. Plymouth.. 


SirJ. Ogilvy, Bart., M.P. Dundee. 
F, Peck, Esq., 15, Furnival’s-inn, 
.. London. 

Magor- Gon: Sir H., C, Rawlinson, 


.P. i 
C. S. Read, Esg, M.P. East 


W.T. Cox, Esq., M.P. Derby. 
J.Diuce, Esq., Eynsham, Oxford- 

shire, 
W, eD: Dye Esq., M.P. West 


‘Kent. . ee on 
P. Le Neve Foster, Esq., Society 


of Arts. . Norfolk. 
R. Garratt, Esq., Leiston Works. | T. Rudkin, Esq, C.C. Newgate. 
J.Giblett, Esq., Stoke Newington. street. | a 
k. © Hanbury, Esq., M.P. | C. Schreiber, Esq., M.P. Chelten- 
. Micdlesex. ; ham. 
Sir Thomas Hesketh, Bart., M.P. | J. Shuttleworth, Esq., Lincoln. 
Preston, . = Osborne Stock, Esq., M.P. Carlow. 
A. H. Hills, Esq, Old Charlton, | Sir James Tyler, J.P. 
Kent. G, H. Whalley, Esq, M.P. Peter- 


Lieut. Col. Hogg, M.P. Bath. borough. 
James Howard, Bsq., Britannia 


Works, Bedford. 


` 


PROGRAMME OF ARRANGEMENTS. 


To Exhibitors.—Contributions of Skilled Workmanship, or Amateur 
Productions, will be accepted from all parts of London, the Provinces, 
Scotland, Ireland, and the Colonies. For the benefit of Provincial 
Exhibitors, the railway companies have liberally offered to return 
iinsold goods free, so that the expense of carriage will be but half 
the usual charge. ba Sin Ml ume vd ats 

“Prize Medals, regulated in value according to the success of the 
undertaking, will be awarded for the most meritorious productions. . 

The Sale of Articles exhibited will be especially encouraged, and 
the price, if desired, may be affixed to the objects. An office will be 
opened in the building for the transction of this business. 

The Great Hall the largest in Lo idon, will be fitted up for the dis- 
play of industrial objects, no charge being made to exhibitors for 
occupying space. i ; i ; 

Small Workshops, with and without steam power, will be fitted up 
round the building. These will be let, under special arrangement, to 
persons who may desire to manufacture and sell articles during the 
Exhibition. : E 

‘The Minor Hall will be used asa Picture Gallery and Fine Arts 
Court, furnished with chairs and tables, and supplied with the Daily 
Papers, Magazines, &c., for the accommodation of visitors during the 
day. The Lords of the Committee of Council on Education will 
contribute to this. department a full illustration of the instruction 
oe in Government Schools of Art throughout the United 
ingdom. 

Ta Lecture Hall will be constructed, capable of accommodating about 

3,000 persons This will be devoted to the following, among other 
urposes :— 
P Tectures.—The delivery of a series of Lectures upon subjects of 
nterest, ia harmony with the objects of the Exhibition. 

Conversazione, &c—It is contemplated to grant the use of the 
Lecture Hall to Trade and other societies, for the purpose of enabling 
workmen to invite employers or friends to conversational meetings : 
also, under special conditions, to Amateur Musical Associations. 
The National Temperance League, and several other societies, having 
for their aim the advocacy of the social interests of the industrial 
classes, Will organise demonstrations for particular days. 

Flower Show.—Facilities will be afforded for holding a Flower, 
Fruit, and Vegetable Show, in connection with the various existing 
‘Amateur Horticultural Societies in the Metropolis. 

A Temporary Garden.—It is contemplated to lay outa space of open 
ground adjoining the Hall as a. small garden. This will afford an 
opportunity for the proper exhibition of terra-cotta borders, rustic 
seats, &c. Be a ates 
Schools.—It, is intended to. invite the whole of the school children 
in the Metropolis and adjacent. districts to a free inspection of the 
Exhibition. The North London Auxiliary of the Sunday-School 
Unionzhave arranged to occupy .a space with objects made by the 
childven.connected with the schools in their district. = . f 

Choral Societies.—The musical, entertainments will be chiefly con- 
fined to societies supported by. the. working classes. . Arrangements 
have been made with the Tonic Sol-fa, Association to organise six 
concerts of 1,000 voices each ; aud the Band of Hope Union, dividing 
their children into choirs of 1,500 strong, will also afford musical 
entertainment on several evenings. The instrumental music will be 
supplied by the volunteer, police, and other existing sources, and 
varied by occasional performances on the Great Exhibition organ. 

a ART AND INDUSTRIAL UNION. 
In order to facilitate the sale of. articles which Exhibitors may 
desire to dispose of, application will be made to the Board of 
‘Trade for special authority to legalise the issue of.shares in the same 
- manner as that adopted by the various art unions now in existence. 


FORMS OF APPLICATION FOR SPACE. 
. -Now Ready, 
may be obtained by sendinga stamiped and directed envelope to the 
Secretary, Mr. J. Watts, 7, Birchmore-terrace, Cardington-street, 
` Hampstead-road, London, N.W., or by application to the following 
f = HONORARY AGENTS, ` 
Bedford—Mr, A. Franklin, 5, Queën-street. * a 
Bermondsey—Mr. Richard Fanusitt, 71, Grange-road ; aad My. G. 
Dodson, 2, West-street; Neckinger-road. °° "oo 50O o! 


Bethnal Green—Mr. H. Barton, 28, Clarence-street, Waterioo-town. : 


Birmingham—Mr. Christie and Mr. Richards. the Fre Library. i 
Camden Town—Mr. Weston, 78, Camden-street; and Mr. Porter,’ 
Upper College Grove. Moe a ee es : 
City—Mr. Smith, Builder and Decorator, 37, Fish-street Hill. 
Clerkenwell—Mr. Linfoot, 21, Sidney-street, Goswell-road. . 
-Commercial Road—Mr. G. M. Cronmere, F.S.A., 10, Bromhead-street, 
‘ Commercial Road East. ` : : ae 2 
Daventry and Weedon—Mr, Bird, Weedon, me 


2 


Deptfurd—Mr, Dunham, 3, Wocdpecker-lane, New Cross. 
Dublin—E. H. Wadge, Esq., 12, Grafton-street. 
- Holborn—Mr. Aldred, 38, Fetter-lane. 
Holloway—Mr. Mummery, 5, Railway-place ; and Mr. Phillips, 80, 
Sussex-road, Seven-sisters-road. 
Hoxton—Mr. Morgan, 195, New-north-road. 
Hull—Mr. Scotter, Manchester and sheffield Railway-station, Hull. ` 
Ipswich—Mr. J. Q. Newman, 18, Wolsey-street, St. Nlchoiss, 
Islington,—Mr. Healey, Cooperage, Islington-green. 
Lambeth—Mr. Burgess, 4. Upper-marsh. 
Liverpool—Mr. John Erving, Workmen’s Home, 117, Beaufort-street, 
Toxteth Park, ; 
Madeley, Staffordshire—Mzy. J. Randall, Madeley. 
Manchester—Mr. Haigh, Workman’s Institute, 220, City-road. 
Newivgton—Mz. Henry Croughton, 15, Newington-butts. 
Plymouth— Mr. Wright, Workmen’s Association Catherine-street. 
Portsmouth— Mr, Cook, Borough Workmen’s Club. 
Rotherhithe—Mr. Henry N. Smith, 208, Rotherhithe, 8.5. 
Scouthampton—Mr. Gill, 8, Portland-street. 
Southwark—Mr. L. Marcusson, 131, London-road. 
St. John’s Wood—Mr. Burnham, 8, Ordnance-road. 
St, Luke’s—Mr. T. Green, 15, Tabernacle-square, Old-street-road, 
Warrington—Mr. A. Mackie, Guardian-office. 
Westminster—Mr, Q. Harrison, 20, Drury-lane. 
Whitechapel—Mr. ©. H. Myers, 202, Whitechapcl-road. 


~ 


MHE VICTORIA BENEFIT SOCIETY. 


Enrolled Pursuant to Act of Parliament (18 and 19 Vict., cap. 63. 


Chief Office, 49, Fleet Street, London, E.C., with Branches th roughout 
the Country. 


VICE-PATRONS. . 

Richard D. Alexander, Esq. Rev. Jabez Burns, D.D. 
Mr. Sergeant Atkinson, Rev. Frederick Trestrai 
Rev. Thomas Aveling, Harper Twelvetrees, Iaq. 
J. Broomhall, Esq. 

TRUSTEES. 
James Abbiss, Esq. | John Francis Bontems, Esq, 
Charles Henry Elt, Esq. j 


AUDITORS. 
| Coppus Walforé Esq., FSS, 


Hy. J. Phillips, Esq, E.8.8. 
A. Shrimpton, Esq. 


, ARBITRATORS. - 
G. M. Murphy, Esq. | Joseph A. Horner, Esq, 
Edmund Fry, Esq. Henry Thomson, Esq. 
PHYSICIAN, D 
James Edmunds, Esq., M.D., L.R.C.P. 


STANDING COUNSEL, 
Samuel Pope, Esq. 


BANKERS.. 
The London and Westminster Bank, 


ACTUARY. | 
W. S. B. Woolhouse, Esq., FLR.AS., &e. 


More than 20,000 Proposals for Assurance have been received, and 
upwards of £10,000 paid in claims. 

This society is adapted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by the rules, secures all 
the advantages of a Sick Endowment and Burial Club; divides the 
whole ofthe Profits amongst the Members; and is enrolled under 
Act of Parliament, and certified by J, Tidd Pratt, Esq. 

It provides a Weekly Income during Sickness, a Pension in Old 
Age, £10 to £200 at Death, and Endowments up to £200, ls. 7d. per 
month at 23 years of age, will secure 15s. a Week in Sickness, with 
Medical attendance and Medicine. 4d. per month at age 18 will 
secure £10 at Death, 1s. 1d. per month will secure £10 at'a period of 
13 years hence. Agents wanted. in Districts not represented. Rules, 
6d. Tables and every information may be obtained by applying to 


the Agents, ox , 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Reađy, price Sixpence, 
mmaa RIGHT and WRONG of BENEFIT 


SOCIETIES, by Frederick Augustus New. Dedicated to the 
Right Hon. Lord Brougham. i 
“Pew men could sit down to the task of writing on benefit 
ocieties armed with more knowledge and ability than Mr. New, and 
n the small and useful work before us he has brought into a con- 
ensed form more information on the subject than we have ever be- 
are seen between two covers.’—“The Social Science Review,” Oct. 
10th, 1863. 
“ He wishes entire success to the work.”’— Lord Brougham. 
London: William Tweedie, 337, Strand. Manchester: Abel Hey- 
wood, Oldham-street; and may be had of the Agents of the “ Vic- 
toria,” or ordered of any Bookseller, 


THE PATENT OAP FOR MAPS, DRAWINGS, &c, 


Disc at end 


Showing plan “ Capped. 
MESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble - 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly. said to be—(1.) That thej‘ Cap” prevents 
the admission of dust. (2.) That it prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. (4) That it affords a ready index. In fact, its simplicity is - 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense - 
of wooden rollers, and the trouble of covering, and, further, can | 
be used again and again. : : 

Tobe had only of the Patentees, 
Wu. WALLIS and Co. 


js Charles-street, Parliament-atreet, Westminster, S.W. 


A MARVEL OF CHEAPNESS. — TH 
newly Inverted POCKET TIMEPIECE, with handsome gilt 
ease, and én elegant enamelled DIAL, interspersed with gold, price 
free by Post 14‘etamps. -50B MALPASS, Kidderminster. 
a7 wu. ORR gts ai 


C AUTION.—WESTON’S PATENT PULLEY 
/ BLOCKS.—IN CHANCERY, Tanev v: Storr. Before his: 
His Honor Vice-Chancellor Sir w. P. Wood andi a Special Jury, 
Dec. lith, 12th, 13th, 15th, and 16th, 1865; and before His Honour: 
on Motion for a New ‘Trial and Motion for Decree February 8th, 12th,.. 
1866. The Special Jury having found a verdict for the Plaintifis, andi 
His Henour Vice-Chancellor Wood having made a Decree for a Per- - 
petual Injunction to restrain the Defendant James Stott of Roch- - 


to deliver to the Plaintifi’s all articles made according to the Inven:: 
tion, and to pay to the Plaintiffs the costs of the suit: 


ALL PERSONS are hereby cautioned against manufacturing,. 
purchasing. or selling any Differentlai Pulley Blocks similar to 
Weston’s Patent not manufactured by the Plaintiffs. Application.. 


against all persons who may be: found infringing Weston’s. Patent: 
after this Notice. The Blocks may be obtained from the Plaintiff’s:. 
Wholesale Agents, S. and E, Ransome & Co., 31, Essex-street, Strand,. 


London, WO, 
J. HENRY JOHNSON, 
47, Lincoln’s Inn Fields, London, 
Plaintiff’s Solicitor. 


THE 
WORKING ENGINEERS 
PRACTICAL GUIDE . 


TO THE 


| MANAGEMENT of the STEAM ENGINE and BOIBER: 


WITH RULES AND INSTRUCTIONS: FOR: 
VALVE SETTING: 
So as to secure a Full Development of the Motive Powér., 
Illustrated by Diagrams and Engravings- 


By JOSEPH HOPKINSON, 


Of the Firm of J. Hopkinson and Co., Engineers, 
Britannia Works, Huddersfield. 

London: John Weale, High Holborn; and Simpkin.. 
Marshall, and Co. Manchester: Thomson and Son; A.. 
Heywood ; and John Heywood. Huddersfield: B. Brown.. 
Or the Author. Price 4s.; post free, 43. 6d. 


POPULAR RE-ISSUE, ger WEEKLY NUMBERS, 


OF THE 
NGLISH CYCLOPAEDIA, conducted by- 
CHARLES F IGHT. 


The wide range subjects, together with the universality of 
information contained in “THE ENGLISH CYCLOPADIA,”’ 
compared with its published price, have placed it in the foremost 
rank of important and cheap publications devoted to the diffusion of 
useful knowledge; but the total cost (if payable in one sum) to. 
intending purchasers of the whole Work, neutralises in some degree 


' the advantages of its thoroughly useful and interesting character. 


A Popular Re-issue in Cheap Weekly Numbers, will be: 
published as follows :—~ 


On Jan, 20—Arts and Sciences ov ae neater ees ow 5d. Nosi. 
On Feb. 24—Biography Oe 4d, Noss. 
On March 31— Geography err oeerenseve se seer 3d, Nos. 
On April 28~—Natural History .....ss.eceere 3d. Nos. 


Each Weekly Number will contain from 16 to 24 pages, and the 
whole Re-issue will be completed in about three years. 
SUPPLEMENTS TO EACH DIVISION, 
bringing up to the 100st reeent period every accession of knowledge: 
connected with the rapid progress in geographical and scientific- 
discovery, and embracing all the most desirable and important facts. 
in regard to history and biography, and tracing in due order the. 
changes of public affairs, either commercial, legal, or social, are in 
course of preparation, under the editorial superintendence of Mr.. 
CHARLES KNIGHT. Due notice will be given of the publication. 
of theSupplements, which will certainly exceed the limits of one, 
volume to each Division. 

To the Members of Mcchanics’ and Literary and Scientific Institu-. 
tions, Working Men’s Clubs, and other associations for the purchase- 
and common use of otherwise inaccessible works of research and. 
reference, this mode of re-issue seems particularly well adapted ;; 
whilst there are doubtless many individuals who, unable to pay large. 
sums at once, would gladly avail themselves of the opportunity, by: 
easy payments at short intervals, of possessing so useful and exten- 
sive a work as “THE ENGLISH CYCLOPAIDIA.” 


Monthly Parts of each Division as it is published—for the conve-. 
nience of Purchasers wishing to possess the whole Cyclopedia in less. 
time than by the Weekly Numbers—will be issued at the end of every: 
month ; anda Volume of each Division likewise, in a neat strong: 
cloth binding, every three or four months. 


The Re-issue commences on January 20, in 5d. Weekly numbers, of: 
h 


the 
ARTS AND SCIENCES ; 
Or, Fourth Division of “THE ENGLISH CYCLOPADIA.” 
Conducted by CHARLES KNIGHT. 
To be followed by the other Divisions and by Supplements. 


BRADBURY, EVANS, and Co., 11, Bouverie-street, Fleet-street, B.C 


This day are published in 1 vol., 8vo., cloth price 8s. 


(\N the Strength of Cast-Iron Pillars, with 
Tables for the use of Engineers, Architects, and Builders, By 

JAMES B. FRANCIS, Civil Engineer. 

London: TRUBNER & Co., 60, Paternoster-row. 


In 1 vol, Crown 8vo., Cloth, price 7s. 6d, 
HE Cadet Engineer: or Steam for the Student. 
By JOHN H. LONG, Chief Engineer, U.S.A. and R. H. 


BUEL, Assistant Engineer, U. S. N. With numerous engravings. 
London : TRUBNER & Co,, 60, Paternoster-row: 


a ee 
AMERICAN MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always'in Stock the best American Mechanical and 
nrineering Works, and are receiving addifions weekly. Books not 
in Stock can be procured in about five weeks.” 
TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


ge REW CUTTER’S GUIDE, 


i Price 1s, 6d., or stamps. 

Containing 115 Pages and nearly. 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps gin, to 
2 inches, Mx. Whitworth’s thread and make, — 

A lthograph showing a hew radius gear invented by the author 
‘of this work. : i 

May be had at James Martin, 19, Wilson -street, New Cross-road, 


‘Deptford, Kent. 


ia 


le from infringing Weston’s Patent, and ordering the Defendant, 


will forthwith he made to the Court of Chancery for INJUNOTIONS: | 


_Fepavary 23, 1366] 0 
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UPFIELD GREEN, 


JOINERY HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY.. 


TUCK’S PATENT STEAM PACKING. 
` FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 
cuum is obtained, Friction reduced, 
great saving in oil and tallow, and the 
Packing is gradually and completely 
worn away without becoming hard. 
Thus 
drawing the old Packing 


- J. E. TUCK AND C0. 35, 


LE 
pitta hee 
CER 


Lis 


Ire 


es \, i CANNON "STREET, E. C. 


WORKS, LAMBETH. 


J. H. TUCK AND CO., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their other Rubber Manufac- 
tures, - 

VALVES GUARANTEED QUALITY, 

SHEET IND1A-RUBBER. 

Hose, TUBING, BANDING, BUFFERS, 
&c., ÈC 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.C. 
WORKS, LAMBETH. 


O W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 

191, OLD KENT ROAD. 
SMALL SOREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANGEY, 
(Late Foreman at David Hart’s,) 
. ENGINEER AND BUILDERS’ 
MAKER. 
.33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 
Patterns designed and arrange trom instruction according to 
requirement, 


as 
= x 


TRADE MARK, 


PATTERN 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
l out to Scale. 


PRACTICAL CHEMISTRY.—Laboratory, 60, 
GOWER-STREET, BEDFORD-SQUARE, W.C. 


Mr. HENRY MATTHEWS, F.C.S , is prepared to GIVE INSTRUC- 
'TION in all Branches of PRACTICAL CHEMISTRY, particularly in 
its Application to MEDICINE, AGRICULTURE, and COMMERCE. 


The Laboratory is Open Daily, except Saturday, from Ten to Five 
o'clock ; on Saturday from Ten to One o'clock ; and, from October to 
March, on Monday and Friday Evenings, from Six to Nine o'clock. 

Mr. Matthews is also prepared to undertake ANALYSES of every 
description. 

For Particulars and Prospectuses apply to Mr. HENRY MAT- 
THEWS,at the Laboratory, 60, Gower-street, Bedford-square, W.C. 


ECOND-HAND CASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographie Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


PLANS, ELEVATIONS, &c., Made, Copied, | 


Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 


N ATIONAL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. 
THOMAS ROBINSON, Hon: Sec. 


OLLOWAY’S OINTMENT AND PILLS.— | 


Everyday Want.—Skin Diseases, Blotches, and unseemly 
eruptions, which prevail so frequently, and annoy'’so much, can be 
removed with facility by this cleausing and cooling Ointment, the 
salutary properties of which over all cutaneous affections have been 
long and indubitably estanlished. Moderate doses of Holloway’s 
Pills should be taken while the outward ailment is being treated 
with his Ointment. They will depurate the blood, and free it from 
every taint that might induce a relapse, deteriorate the general 


health, or otherwise act injuriously. By promoting digestion, and’ 


by purifying the circulation, Holloway’s Pills even help to keep the 
skin cler, and to eradicate the many- rashes and spots so frequently 
denoting an infirm stomach. 


obviating the necessity for 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


TANDARD GAUGES, Surface Plates, Straight 


Edges, Scales of. Length, and other Instruments of Precision of 
great accuracy and of all sizes. Screwing Tackle, &c. 
H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester, 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 


Leather Hose Pipes, Fire Buckets, &c. 
Ww. GOODWIN, AND CO., MANUFACTURERS, 


73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


Price Lists Free, 


MESSRS. WELLS AND HALLha ve always 


Covered Wires for Electrical Instruments, Bells, &c. 
Also, Zinc and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREHT, SOUTHWARK, S.E. 
AND 60, ALDERMANBURY, E.C. 


CONEY ADVANCED in sums of any amount 

for long or short periods, enè or more sureties required, except 

the security of a deposit or mortgage is given. Life assurance is 
optional NATIONAL GUARDIAN ASSURANCE COMPANY 


(Limited), 484, Oxford-street, Bisomsbury, W.C., 
THOS. BOURNE, Sec, 
£ 5 000 to LEND in Small Sums, on Security 
ry of Leaseholds, and repayable by monthly instal- 
ments. For every £100 advanced (including interest) for 5 years 
£2 0s. 8d., 10 years, £1 48. 4d., 12 years, £1 1s, 8d. per month. í 
Mr, MALDEN, 37, Hart-street, Bloomsbury, W.C. 


ee aa ea ea a tae a CQ Oa N a ee, 
ROWN and CO.’S TABLE and LABORA- 
TORY GAS STOVE is the most ELEGANT, E i 
really useful Gas Stove ever offered to the Public, PE 
The following are a few of the uses to which it can be applied. AL 
sorts of domestic cooking upon the table. It will boil Three Pints of 
Water in Five Minutes, and readily fuse dentist’s metals, For 
. laboratory purposes it is invaluable. 
aus peu each A liberal discount to the trade; 
rown and Co,, Gas Engineers and Sewing Machinists, ‘ > 
street, Oxford-street, T wW, i PEE EN 
Messrs. Brown and Co., have a vacancy for an Indoor A i 
to the Gas Engineering ‘and Sewing Machine Business, Rate ee 
mium „ quired. 


HORIZONTAL ENGINE, 2} H.P., at £15, 
ANE AND CO, OLD FORD-ROW 


BETHNAL-GREEN, LONDON, have put down Spećiá ? 
T for manufacturing these Small Engines, T Me 
ey can offer them to the public at 5 rent, : , 
bier akon P at 50 per cont, lower than any 
EVERY ENGINE TESTED WITH STRAM BEFORE LEAVING 
THEIR WORKS. : 


TO ZINC-WORKERS, 


OTHER 


VAEA WORKER'S NEW IMPROVED AS- 
s he a e 6 pairs rolls, 4, $, 3,1, 14, and 9 inches, 
anning, Boring, Turrning Screw-cutting, &c., for the É 
GEORGE ROWE SWEETSER, Enginar and Millwright 
9, Essex-road, Islington, ei 


eee 
$ 
D areno fon raa Spat e 
E >; FOR PREVENTION OF INCR ) 
= STEAM BOILERS, ~ TRNA 
; is preparation effectually prevents Incrustation and i 
in steam boilers, it prevents ‘Otystallisation and Caa ke 
priming is effectually stopped by using’ this preparation The saving 
of fuel is from 15 to, 25 per cent. No acids: it being a pure alkali, 
it preserves the plates of tht boileriinstead of injuring them. It 
has been rigorously tésted'by some of the largest firms in London for 
the last seven years, and never been known to fail in its operation 
Adapted for'stationary, locomotive, or marine. Teslimonials will be 
forwarded, by addressing to JAMES “ABBOTT, Mill-street, Dockhead, 


ue Raku Ae 


NEW WORKS ON ENGINEERIN 
Military, Civil, and Mechanical.) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY l 
ATOHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


in stock every description of India-rubber, Silk, and Cotton į 


' Itis the only successful pro-} It 


SMALL ENGINEERS, AND 
UES 


OTPEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, | 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION, 


G, 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 

i Having purchased of M. Perin, of Paris, the sole 

it right to Import and Sell his BAND.SAW BLADES 

throughout The United Kingdom, beg to announce 

that they are now in a position to supply these Saws 


from 1-16th of an inch to 8 inches in width, and wp 
; to 50 feet in length. 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 

S. W.and Co. keep a large stock of all sizes up to 
Qin. wide. from whioh they can supply orders to any 
part of the kingdom, within twenty-four hours 
notice, 

For Price Lists apply to 
SAMUEL WORSSAM & 00, 
SAW. MILL ENGINEERS, 

804, KINGS-ROAD, CHELSEA, 


SZERELMEY’S 
ror COMPOSITIONS, 


Ne 
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Is for the Preservation of all] Is for the Preservation of all 
STONE, BRICK, STUCCO, or| works of WOOD or IRON, 
CEMENTED Buildings, Statuary, | whether for Railway, Shipping, 
and other Works of Art, from | Mining, Army, or Engineering 
atmospheric and other corroding | purposes, and: unlike paint, i 

and destroying influences. does not. require renewal, . - 

has been applied ta the 


eae to the stonework ! wHore of the IRON ROOFS, &c., 


i ; ; of the i 
HOUSES OF PARLIAMENT. 
See the Printed. Returns to the order of the Honourable the House 
of Commons, dated March 8th and May 16th, 1860, which give the’ 
Reports of Professor Faraday, Sir Roderiek Murchison, and the late 
Sir Charles Barry, all of. which- Reports incontestably prove the: 
great success of these Compositions, - ‘ 
.M. SZERELMEY has received many Thousands:of Pounds from 
Her Majesty’s Government. for the application of the Composition.. : 
j a processes have also been largely applied in the Redecora- 


: 9 : e ri ia ein | -E on 
ST. PAUL’S CATHEDRAL. 

‘The Preservative Compositions having proved so eminently suc- 
cessful during the many years’ triai io which they have beak sub-- 
jected upon Public and. Private Buildings and Works, Shipping, &c., 
Szerelmey and Co, have established extensive works for the. manv- 
facture and supply of the Compositions upon a very large scale, and. 
are now enabled to execute all orders with the utmost despatch. ` 

MERCHANTS AND SHIPPERS SUPPLIED. : . , 
For prices, and furtber particulars, address to the,. ` 


CITY OFFICES OF SZERELMEY & 66.. 
894, KING WILLIAM-STREET, LONDON, 
. “* EAC, (Close to London Bridge.) + i: ++ 


k 
° 
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PATENT HOLLOW STEAM PACKING. 
pE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is s0 con- 

structed and applied thatthe pressure of the steam: itself. smakes, the. 
joint by entering the packing from the cylinder ; thus the many 
objections to packing previously: existing are effectually removed. 

Vulcanised India-rubber: Sheet’ Washers, Valves, Spriigs, Hose, 
Guazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of Tndia-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Manutasturers and Patentees of Hollow Steam “Packing. 


FOSTER and WILLIAMS, India-rufber 
_ Works, Cowper-street, City-road. 


. NOTICE OF REMOVAL. 
W H. PEARCE, Lathe and Tool Maker, begs 


® to Inform his aiinerous friends and parong that he will 
shortly remove from 


77, GREAT SUFFOLK-STREET, to 
-, 201,-UNION-STREET, BOROUGH, S.E. 


W. H. PEARCE, ; 
LATHE AND TOOL MAKER 
m, GREAT SUFFOLK STREET, 
BOROUGH, S.E. 
AM ATEUR’S LATHES from 35s, upwards. 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt; Special Straps for Portable Engines, 
Price Lists frea, 

Turner's Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C: ; Mr, H. FERRABEE, Agent. 


PRoscow’s S SELF. ACTING LUBRICATORS 
f : FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply, to EDWIN H. NEWBY, 
894, King William Street, London, E.C., 


The above Lubricators grease every particle of ‘steam pr evious to 
ts passing through the valves into the, ylinders. , 


rNVENTI ONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application.—Apply to Mr. BREWER uae 
Barlow and Co,),-89, Chancery-lane, London, W.C. 
tablished 2l:yèars. =~ 


INVEN TORS "ASSISTED 


N Securing, Carrying Out, and Disposing of 
their Inventions.—Apply te Messrs, B. BROWNE and CO, 
British and Foreign Patent Office, 49, King William-street, London- 
' pridge, : 
A Pamphlet gratis, on Cost of ahaa may ‘be had on application, 


[NVENTIONS secured by Patent or Regis- 
tration, on moderate terms, by. application to Mr. WILLIAM 
BROOKES (of upwards of 25 -years’ experience.in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, London, W, C. 


O INVENTORS—GENERAL 

PATENT OFFICES.—-L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, -€T ; to complete: patent, .£80; French patent, 
£6 10s. ; 3 Belgium, £210s. Circular gratis on application. 


ATENTS FOR INVENTIONS.—Full 
instructions may be ebtained by applying to Mr. W. 


T, RAWLE, Office òf Benet and Foreign. Fascnis 8, Small- 


street, Bristol. 


OTICE TO INVENTORS. —Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain. or foreign countries: -Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in’ America. 
Established 30 years. Full information as to expired or 
existing Patents ‘at home or abroad. - Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W,0. 


fe SECURE INVENTIONS | by Patent right 
at home-and abroad, consult Messrs, TONGUE and BIRKBECK 
gratis) 34, Southampton- buildings, Chancery-lane, W.C. 


HEEL, RACK, and SCREW CUTTIN G. 
“SPUR, BEVEL, RATCHET, WORM. and INTERNAL 
WHEELS cut: ‘to any size or number of teeth 3 also racks of any 
length or pitch. « Dividing. plates drilled or lined. Screws cut‘to any 
size or pitch. - Wilkinson, eal St. nica Works, .83, St, 
George’s- -road, 3 London. 


HE LONDON DRAWING ASSOCIA- 


TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
e Adelphi; London, Enclose stamp for pro- 

ects 
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“Trade Mark 
on each 
Telescope. 


THE DYER’ TELESCOPE. 
WITH LEATHER SLING AND CASE, 10s, 6d, AND WITH ASTRONOMICAL 
4 EVE-PIECE, 15s. 6d. _ 


This Telescope has an Achromatic Object-Glass 1'1 inch diameter. It possesses a magnifying power of 144 time, 
superficial, and will read a church clock. at FOUR MILES, and distinguish windows in houses: at TEN MILES. The 


-4 Astronomical Eye-piece and Sun-glass, magnifying 324 times Superficial, converts it into an Astronomical Telescope 
‘showing Jupiter with his Satellites, the Solar spots, Lunar mountaing, &e.. : ve 


Sent CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND. 
MANUFACTURED ONLY BY E. &. WOOD, OPTICIAN, Blii 74, CHEAPSIDE, TONDON: 


NOTICE ! E. BOURDON’S - 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale an Messrs, gr and 
Zambra, and will be forwarded post- -free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 
I; HATTON GARDEN, 59, SOR ETL, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON, eet 
is EXCELSIOR, n e PRIZE MEDAL” | 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS, 


r easy to operate, simple to learn, quiet i in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 

- and sews from two ordinary reels, requirés no re-winding, and the seam, if cut-at every 

S inch, will not rip. Price from £6 6s.—Price Lists Free. l 


_- WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. © 


MAN UFACTORY—GIPPING WORKS, EROS 


Grickmer S Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 
PATENT WIRE GAUZE JOINT PACKING... e n men per lb. ea cies chee CORE PACKING 5 (HEMP).. os 1s. 4d, per an 
2s: 


ORICKMER’S PATENT PACKING . Do. (COTTON) 6d. 
This Packing takes less Tallow to lubricate . it aa any. other, and being a Pliable Metallic Surface x "requiring but little Pressure to” 
l keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL , STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, oi io, . 
CAUTION,—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious M etallic ‘Packing, Denon: to be Crickmer’ Be 
THE GENUINE CAN ONLY BE OBTAINED FRON 


ALEX. ROSS AND CO., : 
GRANGE ROAD, BERMONDSEY, or their Authorized Ag ents. Price Lists on Applicaton: 


No FITTER or TURNER should be without a STRAIGHT- EDGE. 


The most reliable tool of this kind, graduated to the Standard Measure of the Pee and 
manufactured with MARVELLOUS ACCURACY, may be obtained, of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMON GER. 
135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No equal tool is sold ander FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTIN G LATHES, 


E. BOURDON’S PATENT GAUGES.— GIFFARD’S INJ ECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY & Co., 73, QUEEN STREET, LONDON, B.C. 


a 
BRITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
A . MURDOCH havin. succeeded to the Basiness of his late Father, which has been established aewardd 
of Thirty. Ye, ih his professional services to inventors, A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, ONDON. had, Gratis, by. applying (personally 


or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LON 


PATENTS: 


R. VAUGHAN, Member of the Society of Avts, British, Foreign, and Colonia! _ 
Patent Agent, 54, Chancery-lane, W.C. ee 

Transacts every description of business connected with Letters Patent for Inventions. Provisional DO £ on, 6 to 

8 guineas. A “Guide to Inventors ” free by post. 


NDoN 3 Prin ‘Mapp the N ews- 
: Pri Crane-court, Fleet- street; and Published for ‘the oyaeoe at the ofice of | 
nee ta a ee sna umes E agents Publishing Company, Ho Fleet-street, . l 
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A JOURNAL DEVOTED TO THE INTERESTS OF ALL CONNECTED WITH ENGINEERING, BUILDING, NEW INVENTIONS, 


_ MANUFACTURES, METALS, PHOTOGRAPHY, CHEMISTRY, TELEGRAPHY, ASTRONOMY, ELECTRICITY, &. 
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PHILLIPS’S IMPROVED ROTARY SPADER. OR DIGGING MACHINE. 


HE nature of the invention which forms the 

subject of our illustrations, consists chiefly in 
so constructing and arranging the working parts, 
that by the forward movement of the machine the 
fork tines or spading-blades, which are connected 
to the travelling wheels, and partially controlled 
by fixed or stationary cams, enter the ground as 


they revolve, thereby, it is claimed, effectually | 


and speedily lifting, breaking, and pulverising the 
soil. The invention, we may state, is patented for 
Mr. Comstock, of Milwaukee, U. S., by Mr. 
Phillips, of 15, Chancery-lane, London. Fig. 1 is 
a side elevation of the machine with the parts in 
position to cause the forks to enter the ground ; 
and Fig. 2is aback elevation with the forks in 
the same position, 


med 


all dirt from the axle journals, 


The travelling wheels A are fixed on the main 
axle B, by keys driven toward the centre of the 
machine and cut off flush with the end of the 
hubs, which are turned to fit in recesses in the 
bosses of the stationary cams D. The nuts b hold 
the cams D in their places, and effectually exclude 
The fork blades 
al are sharpened at their points, and are attached 
to the shafts C, so that each row when closed will 
fall and lie between those of each preceding row. 
The shafts C are of such a section as to fit into a 


recess formed in the head of each of the blades al, 
and these blades are fitted in their respective posi- 


tions on said shafts, and secured thereto by straps 
bland keys c. The strap b! being first placed on 
the shaft C, the head of the tine or blade at is then 


inserted in the slot in said strap, so that the recess 
in the head of the blade fits on the shaft. The 
keys c being driven tightly between the head of 
the blade will draw the strap b1, shaft C, and blade 
a firmly together. By this means the blades a; 
can be easily removed when required. The shafts 
C are suspended by arms b2 upon pins œ fixed in. 
the wheels A, near their perimeter. These shafts 
project beyond the wheels A, and on their pro- 
jecting ends are fixed brackets e, in the jaws of 
which are fitted the pins & for carrying the friction 
rollers f. The grooves or recesses a? formed on 
the wheels A are of such a shape as to correspond 
with the curve described by the movement of the 
shafts C, thereby allowing the shafts to vibrate 
freely on the centre pins d, and be guided by the 
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‘cams D, while at the same time they “are firmly 


- governed by the shape of the shoe g. The machine 


* 


surface of the ground. 


sustained in the position required to force them 


to enter and effectually break up and turn over | 


the soil. The stationary cams D in connection 
with the adjustable guide bar F, guide the move- 
ments of the shafts C, and consequently the action 
of the blades at. ‘Lhese cams D, in which are 
formed the bearings for the axle B are prevented 
rotating with the axle by being fixed to the bars 
p and other parts of the machine, and are for con- 
venience and economy constructed in two parts. 
The lower part or shoe g, which regulates the 
action of the blades a! in the ground, is preferably 
made of chill-hardenéd iron, and is secured to the 
upper portion g1, so that it can be easily removed. 
The lower end of the said shoe should be formed 
nearly straight, to obtain the most advantageous 
movement of the blades æ! while in the ground. 
The springs E attached to the cams D are provided 
to ease or break the fall of the shafts C whenever, 
by a quick movement of the team, said shafts are 
thrown out behind. The adjustable guide bar F is 
pivotted at its upper end to the standard A, and at 
its lower end to the link 2. 
of the link 2 are pivotted the links j and kh, the 
upper end of the latter being pivotted to the 
hanger or bracket 1, The upper end of the link 
j is connected to one end of the elbowed lever m, 
working on the fulcrum pin n. By this construction 
and arrangement of the lever m, links ¢, j, and 
k, and guide bar F, the working of the machine is 
controlled by the driver, while the guide bar F is 
sufficiently self-adjusting to allow the blades al to 
fold up when there is any excessive strain upon 
the machine, thereby preventing injury to the parts 
should any hard substance get between the cam D 
and the guide bar F, or should the blades a1 meet 
with any unusual resistance in entering the 
ground. Upon the standards h are fixed the springs 
Ai, supporting the driver’s seat o, and upon 
the braces p is fixed the footboard g. G is the 
shield, and s the bar by which the machine is 
drawn. To set the machine in action the lever m 
is moved to throw the parts into the position repre- 
sented in Fig. 1, By the revolution of the travel- 
ling wheels A, the shafts C are carried round the 


stationary cams D, upon the edges of which the 


friction wheels f are arranged to run. The cams 
D and guide bar F are so shaped as to cause, each 
row of blades a to strike the ground at a certain 
distance in advance of the preceding row, this 
distance being equal to the space between the 
centres of the pins d.: The lower part of the cams 
D is so shaped as to allow each of the shafts C in 
passing around to recede into its recess a2 while 
the blades a! are entering the earth. The points 
of the blades a! in their entrance describe a curve 
corresponding nearly with the curvature of said 
blades, and their movement in the ground is 


is thrown out of action by operating the lever m, 


the bar F being drawn away from the cam D, and 
the blades thereby allowed simply to fall and rest- 


upon the surface of the ground. Each row falls 
upon the preceding shaft or bar C, and passes 
under the machine between said shaft and the 
The adjustment of the 
guide bar F may be effected without stopping the 
rotation of the machine, and the machine may be 
conveniently drawn along without injury to the 
blades at or other. parts, l 


TESTIMONIAL. — Mr. W. T. Baker, forge 
manager, has been presented with an elegantly 
chased silver snuff-box, and a pair of gold 
spectacles, on his leaving the Gateshead Park 
Ironworks (Messrs. John Abbot and Co.) The 
chair was occupied, and the presentation made, by 
Mr. George Henderson, manager. 

Cornish Pumping Enaines. — The average 
duty of 31 Cornish pumping engines, of which the 
performances were reported in December, was 
50,900,000 Ib, raised one foot high by 112 lb. of 
coal. Putting this into horse-power per hour, it is 
equal to 4°35 Ib. of coal per effective (not indica- 


ted) horse-power per hour. In point of economy 


of-fuel the Cornish engines have for some time 
been surpassed by many large marine engines, and 
by several varieties of land engines, | 
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THE WORKING MAN’S FRANCHISE. 


has been urged upon us by many that we 
should ‘'pronounce” as to the franchise— 
come out in politics, at least so far as is covered 
by the above heading. We are not politicians— 
it is not exactly our forte, but, for once, we step 
into the arena, to say our say, and retire for 
awhile. As at present constituted, then, we 
believe the House of Commons to be simply a big 
railway board, with a sprinkling of large manu- 
facturers, lawyers, ‘ philosophers,” and military 
and naval men ; the majority, with some particular 
“interest” to look after whichis not the interest 
of all. If we are to have reduced the tremendous 
expenditure now going on—to consult economy, 


business-like manner, there must be a thinning of 
the family and trade interest in the Commons, and 
this can only be effected by an extension of the 
franchise. And this, in cities, can only be done by 
including the lodger. We are glad to notice that an 
association of working men has just been formed, 
comprising amongst its members a large number 
of the representative and leading men of the Lon- 


don trades and friendly societies, and other working 
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| be some 
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the only Paper of the kind established, it offers | 


other things, : 
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QO | | franchise, and wish it every success. 
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‘class organisations, with the immediate object of 


bringing the united influence of the working men 
of London to bear upon the Government for the 
purposé of obtaining the insertidn of a clause in 
the forthcoming Reform Bill, conferring the fran 

chise upon all adult male lodgers paying a certain 
rental, The first meeting has been held, and a 
deputation formed to confer with Earl Russell on 
the matter—to point out that the adoption of a 


£6 borough franchise, if confined to householders, 
will not give a single vote to the unenfranchised 


working men, which, if rent is to be a consideration, 
can only be obtained by taking lodger’s rent into 
consideration. An extension of the hours of polling 
in the metropolitan boroughs is to be suggested, so 
as to enable working men to give their votes after 
working hours, and thus enable them to vote with- 
out losing perhaps half a day’s work—thousands 
being employed miles away from their residences. 
Very good instances have been brought forward, 
in which it is shown that many “‘landlords” pay 
less than their lodgers. Thus, for instance, we 
know a mechanic who has four rooms in æ six- 
roomed house—the landlord ‘‘standing” at 4s., 
the ‘‘lodger” at 6s. 6d.! This has been paid by 
both for years. Now, the mechanic is an excellent 
fellow, shrewd and intelligent withal. His land- 
lord is a plodding individual, who can neither read 
nor write! There are thousands of such cases; 
we daresay every one of our metropolitan readers 
knows: at least one such case. We lately heard of 
a case in which a lodger pays exactly the same as 
the householder (who, by the way, is a landlady)— 
so that there is no vote for this one house. Pro- 
bably some of our readers are acquainted with 
similar instances. Now this lodger is quite 


privilege—of voting for a “fit and proper 
representative.” But we think there must 
restriction in conferring the privi- 
lege, which space will not allow us to descant 
upon. The ‘‘ vote” is the right of every man 
who has a stake in the country, and in its well- 


being—but not of every man. There are certain 


qualifications which go to make up the man whieh 
are required ia voting more, perhaps, than in most 
And were a fair standard struck 


of the present holders of the right would go to the 


| wall, while many would be kicked out of the pre- 
| cincts ef a polling booth. 


We admire the step taken respecting the lodger 
We are sure 
Earl Russell and Mr. Gladstone will do their 


| utmost to favour the bond jide working man in 
| the plans now in gestation, and that whatever 
| may be brought forward this session, it will be a 


step in the right direction. We have had our short 
say: we are in favour of an extension of the-fran- 
chise, of a weeding of the House of Commons, a 


| little less political magic-lanterning, and a great 
| reduction in our yearly bills. The last will be 


accomplished by the first—noé till then.. 


TRUE CO-OPERATION. 


HE ‘partnership of industry” we have long 

looked upon as true co- operation—the workman 
in his position, the employer in his, and yet the work- 
man not only receiving fair wages for a fair day’s 
work, but participating to some extent in the pro- 
fits he assists in making for his employer. Nor are 
we alone in this opinion by a long number ; and 
we are happy to see it gaining ground. We believe 
that, for one, the talented principal of the 
Britannia Works, Manchester, Mr, William Muir, 
has long been convinced that this would, in the 
end, be the great bond to unite masters and men, 
and there are in his acquaintance those who hold 
the same opinions, and are ready to act upon 
them. In the proper Section at the last meet- 
ing .of the British Association, Mr. Muir gave 
vent to his opinions on “‘ partnerships of industry ” - 
—they have now been carried into effect by the 
Messrs. Greening and Co, (Limited), manufac- 
turers of iron and wire fences, &c., Manchester, 
At the last meeting of the directors, held on Feb. 
12, it was unanimously resolved that, in order to 
stimulate the zeal, fidelity, and good will of clerks, 
foremen, and workpeople, and to enable them to 
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acquire a substantial interest in the prosperity of 
the firm, the directors undertake to recommend 
and support, at the first ordinary meeting of 
shareholders, the adoption of the following special 
arrangements :—1, Whenever the nett profits in 
aby One year exceed 74 per cent. upon the gross 
paid-up capital of the company, then for every ad- 
ditional 24 per cent. dividend or bonus paid to 
. the shareholders upon their capital a dividend 
Or ponus of 2 per 
every person employed by the company upon the 
amount’ of wages earned by him or her in the same 
half year; this participation giving no right to 
the workmen or others not shareholders to inter- 
fere in the conduct of the business. 2. That shares 
of the company at par value be issued from time to 
time to the workpeople, and that they be permitted 
to pay the calls upon same, either out of a common 
fund to be subscribed by them, or out of divi- 
dends and bonuses accruing to them. 3. That the 
foregoing resolutions be printed and circulated 
among the workpeople, with a cordial appeal to 
them to co-operate in promoting the welfare of the 
establishment of which they form a part. 

What the effect of this will be we think there 
can be little doubt: for surely now, if ever, 
‘72 per cent; and peace have kissed each 
other.” If the limited liability system is to 
remain and be the way of conducting business 
in the land, most certainly this substantial 
recognition will materially enhance the value of 
the shares. Suppose a man makes £100 a year 
under the arrangement, and 123 per cent. is the 
dividend, the man receives what will pay half a 
year’s rent! That is just what the thing comes 
to. Or, it is the education of two or three chil- 
dren. There area hundred ways of looking at 
the matter—these are but two of them. Away 
from the money, look at the provocative to good 
fellowship. And it will not do away with Unions, 
but it will very much improve their constitution, 
and so enhance their values to the workmen mem- 
bers. Our readers can follow out the subject to 
the end. We say the example is highly worthy of 
imitation—by all employers of labour ; for this 
will help them to retain good men ; as it certainly 
will go a good way to make good masters. For: 
It is more blessed to give than to receive. 


SAFES AND THEIR CHARACTER. 

T is not by any means a modern “adage” that 
H “what one man can make another can un- 
make ”—opportunity being given, with appliances. 
And we apprehend this holds good as well of safes 
as of garments. It may be possible to make a safe 
of a quality to resist the best tools of the best bur- 
glars, but we apprehend the day when that will 
be acconiplished is yet far off. The best extra 
guard to a safe containing property valued at 
thousands of pounds sterling is a watchman, and 
we believe that has been well proven long ago. 
Many of the safes now in the market have, and 
deservedly, a very high character‘as fire and thief 


proof—up to a certain point; beyond that, we 


fancy, it is scarcely possible to go. The best bur- 
glar in the world, perhaps, is: a very exceptiona) 
trial for a safe, and we cannot see that any manu- 
facturer’s character is at all affected when his 
goods have given way under the hands of such a 
wondrously clever scoundrel as the convict 
Caseley. He is a man, by the way, whom we 
would not believe on oath, and the evidence given 
by him at the recent trial we take to be—simply 
a story which may be true, or a “ rollicking lie.” 
True, he opened the safe, but—he had a long time 
to do it in; and we believe it took him the best 
part of his time todo it, and that he would have 
been glad to effect his object in less time, even by 
the use of what he was pleased to facetiously term 
“unlawful tools.” That is our belief, and we are 
glad to see others are coming round toit. We 
are not acquainted with the manufacturer of the 
safe in which Walker, the jeweller, stored his 
_ treasures, nor have we the pleasure of the acquain- 
tance of any safe maker; and it may be granted 
to us that we are not prejudiced in favour of any. 
If any one has taken the trouble to read the evi- 
dence given at the late trial of ‘f Walker v. Milner 
and another,” he will find that the trial the safe 


cent. shall be paid to 


however, he purpose a cold chisel. 
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was put to was a very hard one—especially. after 

a couple of safes had been carefully experimented 

upon ere the final coup by the burglar Caseley. 
Some journals have paraded the burglar’s opi- 


nions of other, and rival safes, in their columns as. 


so much really damnatory evidence ; this, perhaps, 
their advertisers will not admire, and we shall not 
think it strange should we hear that they do not. It 
is, most decidedly, unfair to give such prominence 
to a burglar’s braggadocio estimate of people’s 
goods; and would almost tempt some advertisers 
to get and print the certificate of professional 
burglars as to the quality of their goods—much as 
certain nostrum vendors publish the ‘‘ testimonials” 
of mysterious noblemen and gentlemen as to the 
wonderful efficacy of the said nostrums. 

_ We throw out the hint ; and really, if we are to 
be favoured with such remarks as go to elevate 


burglary into a profession, take the raw edge off 


wrong doing, and familiarise youth to hear such 
crimes laughed at—why, it will pay, commercially, 


to get the entrée to Pentonville and Millbank 


Prisons, and tout for ‘‘ certificates” among the 
“intelligent, sharp-witted, and repentant” black- 
guards therein confined. __ | 

We forget the result of an experiment made 
some years since—the testing of the splendid tools 
used by burglars; with the object of getting at the 
quality of the material so as to produce a better 
in safes. There may be something done with 
this idea, though we doubt it—the surface exposed 
is so very different as is the manipulation in 
manufacture. on: 

We do not believe that any safe has really been 
lowered in character through the braggadocio of 
Caseley and the ill-judged comments of certain 
commentators. It will, we sincerely trust, be 
many years ere we have the scoundrel adrift in 
society again ; and it will be long ere his equal for 
perseverance and readiness in emergencies ig found 
trying his hand on such safes ae Mr. Walker’s; 
but in the meantime it behoves safemakers to carry 


on experiments and endeavour to perfect their 


wares—+to attain, if it be possible, to that perfection 
which defies the devouring element, and blunts 
and breaks the tools of the most skilful among 
burglars 


THE ART OF COINING. 
II, 

When the metal has been reduced to a fluid 
state, which occurs about forty. or forty-five 
minutes after it has been deposited in the crucible, 
the moulds are advanced towards the furnaces, 
and preparations made for lifting a loaded cruci- 
ble from its bed. Those preparations are simple, 
and by means of a lever and a pairof hanging 
tongs, which clasp the crucible just below its 


largest circumference, the latter is easily raised: 


and placed upon the iron table surrounding the fur- 
naces, There it ’rests fora moment, and until a 
workman has passed around it’an iron loop with 
a handle of convenient length. Another workman 
attaches a line and hook, pendant from the roof. 
to the loop, and thus assists the pourer in support- 
ing the weight of the crucible. Steadily the vessel 
is conveyed to the mouth of the first mould, and 
the metal falls. in a cream-like stream into it. 
Very soon the mould is full, and a bar cast. Mould 
after mould is thus charged until the crucible is 
empty ; then it is returned to the furnace, and re- 
charged with ingots, whilst another is taken from, 
its seat, and conveyed to the moulds in the manner 
described, 

When -one set of moulds has been filled, the 
carriage in which they are supported is pushed 
along the rails towards a cold-water cistern. 
The tie bars are unscrewed next, and as the 
moulds are formed in halves, they are readily 
separated, and the castings within them are caught 
dexterously by workmen who plunge them at once, 
hissing and sputtering, into acold bath. Half 
sovereign bars are produced in a similar manner, 
the moulds being slightly smaller. 

The quenched bars. are now withdrawn from 
the water and placed side by side on a table for 
trimming. This is performed by a workman who 
Ás the chips 
ave of more value than those found or tbe 
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floor of an engineer’s shop, they are taken espe~ 


cial care of, and will presently be re-melted. Ano- 
ther assaying hag to follow, and a se are dis=. 


tinctively stamped with numbers and letters, so as - 
to identify them with the crucibles from which 
they came, and the day on which they were cast. 


This done, cuttings are taken from them for chemi- 
cal analysis as to their rate of purity. 
In the melting of silver very similar arrange- 


ments are carried out, the only difference consisting 
in the size of -the appliances, and the materials of 


which some of them are composed. Instead of. 
plumbago crucibles of small dimensions, wrought- 


iron pots, fifteen inches in depth, and twelve inches 
in diameter, are employed for the fusing of this 
metal, the furnaces, of course, being much larger. 
A swing-crane is used for lifting out the charged 
pots, and a “‘ cradle,’? moved by means of toothed 
gearing and crank handles, receives them before | 
the metal is poured into the moulds. 
machinery is made to do in this case what is 
effected by hand in regard to gold; the treat- 
ment of bronze in the melting department, on the 
contrary, 
material, 


In fact, 


resembles that of the last-named 


Returning now to the gold-melting room, we 


find that an exact balance is being taken of all the 
precious metal within it, and that the result iy 
compared with what was given out in the form of 
ingots and alloy at the commencement of the day’s 
meltings, 
made for the volatilization of alloy in the process 


Some allowance has necessarily to be 


of fusion, but the amount of that allowance being 


known, and constant, no chance of an unaccount- 


able difference in weight can occur without 
detection. 

Bars of gold and silver for coinage are of varying 
sizes, so as to suit the denominations of money to 
be produced from. They are rectangular in form, 
an end section giving the accompanying figure :— 

|__| When rolled down, as they eventually will 

be, to the thickness of the coin for which they are 
intended, each bar will, as a rule, be just wide 
enough for two rows of blanks or planchets, to be. 
punched side by side from them. It may not be 
improper to furnish here a table of the dimensions 
and weight of bars of all kinds as at present cast, 
for the purpose of coinage at the Mint. It is as 
follows :— a 


Name of coin Length of bar Width Thickness Weight 


Gold :— inches inches inches (Troy oz.) 
Sov. veces 24... 1:37... 1:00 ... $20 
Half gov... 24 ... 112... 1:00 ... 250 

Silver :— 

Florin ........, 21 ... 2°12 ... 1:00 ... 220 
Shilling ..... 21 ... 1:43 ... 1°00 .2, 150 
Sixpence ...... 2L owe LID ae 100. os 120° 
Threepence... 21 :.. 0°87 .., 1:00 ... 96 

Bronze :— | 
Pence: sicss0se 24 ove 2°50 400, 0°37 cc. 100 
Halfpence ... 24 ... 8:00 ... 0°37.... 117 
Farthings ... 24 ... 3°00 ... 0°37 ... 117 


The particulars relating to crown, half-crown, 
and fourpenny piece bars are omitted because none 
of those denominations of money have been struck. 
for many years at Tower Hill, and it is very 
probable that the whole of the three are doomed 
to be expunged from the coinagé of Great Britain. 
Every year, indeed, a considerable number of these 
coins pass into the melting-pots and are converted 
into one or other of the kinds of money referred to 
in the table just given. Their total extinction is, 
therefore, apparently a question of time. The 
silver crown is certainly an unwieldy piece, more 
resembling a medal than a coin. It is doubtful 
whether a gold crown might not well become its. . 
successor. . l 

It is time, however, that we attended once more 
to our sovereign bars. When the assayers have 
reported upon these, and given assurance that they 
are only slightly worse than standard, which they 
must be made, as a subsequent refining operation 


will rob them of some alloy, they are returned to 


the central office of receipt and delivery. There 
they are weighed with great exactitude, and 
handed over to the care of an officer of the Coining 
pent for transmission to the Great Rolling 
oom, - ` 
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The machinery of this place comprises six pairs 
of rolls supported in frames more or less massive 
and driven by spur gearing of great strength. 
Tunnels or trenches have been formed beneath the 
mills and through them (the trenches) are carried 
ponderous shafts connected with the propelling 
power, a 40 horse-power engine. Two sets of 
annealing ovens, a large pair of cutting shears, 
and two pairs of discs of steel, running edge to 
edge and capable of cutting thin strips of metal 
with great rapidity, make up the principal 
appliances of the rolling room. 

Beside the largest mill, the rolls of which are of 
chilled cast-iron truly turned and excessively 
bright, a batch of bars are placed. The upper 
roll of this laminating apparatus is balanced by 
levers and counterpoise weights concealed in the 
tunnel below. Two screws passing through the 
frames of the mill press upon the bearings of the 
upper roll frora above. The screws are capped with 
worm wheels into which are geared “ worms” 
of wrought iron mounted on a cross spindle and 
moveable by crank handles. The workman by 
moving this latter has complete control over the 
upper roll and may regulate its distance from the 
lower one to the greatest nicety ; an index at the 
top of the mill indeed records that distance exactly 
at-any moment. The coupling on the driving shaft 
of the upper roll is loosely fitted and accommodates 
itself to all changes. In order to make this 
arrangement more perfectly understood, our artist 
has supplied 
an illustration 
of the whole 
contrivance, 
which isknown 
as the rough- 
bar or breaking 
down mill, and 
used for lami- 
nating both 
gold and silver. 
The side wall 
of the tunnel 
has been par- 
tially removed 
in order that 
the 
poises,&c., may eee a 
be seen. a ne 

Let it now be supposed that the shafts and gear- 
ing are in motion, and that the rolls have been ad- 
justed for the first pinch, The distance between 
them will be rather less than the thickness of the 
bars. One by one the latter are presented to the 
rolls until the whole batch are carried through; 
they are thus elongated somewhat and reduced in 
thickness. Another adjustment of the mill, and 
another series of pinchings ; another, and another ; 
and now the twenty-four inch bars with which we 
began are six feet in length, and only a quarter of 
an inch in thickness. They have become hardened, 
too, andthe rolls take less and less effect upon 
them. The shears are put into requisition, and 
very soon the strips of metal are cut into short 


lengths for the purpose of annealing. In order. 


to accomplish this latter process the ovens near at 
hand are used. The sheared strips are placed in 
copper receivers made air-tight, or nearly so, by 
caps and fire clay, and then run on small iron 
carriages into the ovens. A short hour’s baking 
is sufficient to cause the expansion of the crushed 
fibres of the metal, and then it is withdrawn to 
make room for more. The annealing is completed 
by plunging the receivers, gold and all, into cold 
water. The strips are now pliable and ductile, and 
are carried to smaller mills for further reduction in 
thickness and further extension in length. This 
is a mere repetition of what has been done in the 
way of rolling already, only on a lesser scale and 
with greater exactitude. It is termed fine rolling, 
and the last step in this direction, taken at the 
-~ Gauging Mill, leaves the golden bars mere rib- 
bons of metal, very little thicker than the coins of 
which they are the progenitors, and of nearly 
uniform substance. Careful gauging and weighing 
` at this stage indicate when the precise effect re- 
quired is produced. All scraps and sweepings ft 
metal here, as everywhere throughout the Mino, 


counter- a = ese ec arsed rates 


are jealously sought after, and a balance struck, 
before the fillets of gold are sent on towards their 
final destination. 

(To be Continued. ) 


LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. | 


THIRTEENTH ANNIVERSARY DINNER. 


N Saturday last, the 17th inst., the Large Hall 

of the Freemasons’ Tavern, Lincoln’s-inn- 

fields, was crowded with a highly respectable 

gathering of Foremen Engineers and their friends, 

met to partake together the thirteenth anniversary 

dinner of their Association. About 250 sat down 
to a plentiful and excellent repast. 

Among those present were—John R. Ravenhill, 
Esq., C.E., (Chairman), James Stabler, Esq. 
(Deputy-Chairman), Rev. Daniel Greatorex, In- 
cumbent of St. Paul’s, E. (Chaplain), J. Newton, 
Esq. (President of the Association), T. Sanson, Esq. 
(Hon. Sec., Vice-President of the Association), 
J. DA. Samuda, Esq, M.P., E. J. Reed, Esq. 
(Ckief Constructor of the Navy), Commander 
J. W. Reed, R.N., Captain Clarke, R.E., Major 
Davidson, E. Humphreys, Esq., John Penn, jun., 
Esq., &c., &e. 

Very happy arrangements were made at the 
lower end of the hall, for the enlivening of the 
evening by vocal and instrumental harmony. 

The cloth being removed, and the usual post- 
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prandial chant rendered in effective manner by 
the vocalists present, the CHAIRMAN gave in due 
order, the loyal toasts, and the patriotic, with which 
latter were coupled the names of Captain Clarke, 
R.E., for the Army, Commander J. W. Reed, 
R.N., for the Navy, and Lieut. D. Campbell— 
of the Atlas Iron and Steel Works (John Brown 
and Co.), Sheffield—for the Volunteers. 

Captain CLARKE said that the common interests 
of all men in this country ever made the toast of 
“ The Army” acceptable; but to those gentlemen 
present at that meeting the toast had a still closer 
meaning—for they, by their skill, knowledge, and 
enterprise, had largely supplemented all that the 
Army had done, by teaching them how to use 
aright the means and skill that God had given 
them.—J. W. REED, R.N., referred to the period, 
not long since, when the Engineering branch of 
the Navy was thought little of, and held but as 
of light importance. Now Naval Engineers were 
represented in every part of the world: they had 
risen from a position of neglect to that of com- 
missioned officers. They were to be found on men 
of war, in every steam ship, and were of the 
greatest importance to this country. One remark 
he would wish to lay great stress on—Foremen 
Engineers, and men in their position, had the 
training of boys for the Royal Navy, a most 
responsible duty, and therefore he was very glad 
to see them uniting asat present for mutual benefit, 
in body and in mind, as it augured well for the 
right rendering of the important duties to which 
he had referred. (Hear, hear.) The services had 
become full of engineers, and it was of importance 
that every effort should be encouraged that 
displayed the presence of self-reliance, and the 
desire for social and professional elevation. (Hear, 
hear, and cheers.) — Lieut. CAMPBELL had not 
much to say, after he had returned thanks. He 


simply trusted that when our soldiers and sailors 
went forward to fight the battles of their country — 
that if the volunteers did not join them there, they 
would try to keep peace at home. Whilst the 
Engineers, and the Volunteers of England were 
duly encouraged and patronised, he had little fear 
for the peace and security of our beloved land. 
(Hear, hear.) 

Preceded: by a grand flourish by the toastmaster, 
the CHAIRMAN next gave “The House of Commons,” 
which brought J. D'A. Samupa, Esq., the newly 
elected member, to his legs, amid the most deafening: 
cheering. He was very proud and happy to have 
received at their hands an ovation of such an 
unusual description, more especially as that was 
the first opportunity he had had of addressing any 
public assembly since his return to Parliament. 
He returned thanks for the way in which they 
had received mention of ‘* The Commons,” because 
he knew that that house had been ever composed 
of gentlemen who had sought the good of their 
country ;—of men of untiring energy, diligence and 
ability. That house had for the last 200 years 
never ceased in its exertions to preserve the liberties 
and to increase the happiness of the people of this 
realm (Hear, hear). And thus it was that while 
all Europe had been in days past shaken to its 
centre by revolution and change, England had 
remained uniformly tranquil and prosperous. The 
especial interest he (Mr. D’A. Samuda) took in 
the welfare of their Association might perhaps 
apologise for him, if he ventured to give a word 
or two of advice with regard to its continued good 
management. First, he would intimate for their 
encouragement, that in almost all cases, even 
where the largest firms were called te recollection, 


| the beginning of those firms was very small,— 


that they had risen from the ranks, so to speak, 
of energy and skill, irrespective of capital or 
position as necessary adjuncts. (Hear, hear, and 
loud cheers.) No amount of capital employed in the 
engineer’s profession would give success without 
the necessary knowledge and skill to use that 
capital aright. (Hear, hear.) Energy and ability 
had been the distinguishing characteristics of all 
great engineers, and they were alone the real 
elements of success. Therefore, those present 
might hope, by pursuing a like course of conduct, 
to achieve similar results. The speaker then made 
some remarks having undoubted reference to the 
tendency of engineers, or any other trades, to 
follow their own pet leaders, even unto ‘‘strikes,” 
and evidently hoped (in his fears) that such might 
not be the case with the Association then under 
notice. He expressed the entire approbation of 
the heads of firms with which he was acquainted 
regarding their Society, as far as it had at present 
progressed, and wished for it much future good. 

On the return of Mr. Samuda to his accustomed 
reticence, Mr. D. WALKER, the Secretary, read the 
following report :— 

“Mr. Chairman and Gentlemen,—In producing 
our Thirteenth Annual Report, your Committee 
have much pleasure in recordiog continued pro- 
gress in the various departments of the Associa- 
tion, and the interest of its proceedings. 

“ During the past year our numbers have 
greatly increased, 23 ordinary members having 
been elected, many of them holding positions o 
considerable importance in our trade. _ ? 

‘*Twenty-two honorary oe have been 
enrolled, chiefly gentlemen of high position in the 
walks of science and of literature, our list now in- 
cluding the chief employers of the metropolis ; 
two ordinary members have withdrawn, three have 
been removed by death, thus leaving an effective 
list of 87 ordinary members, and 50 honorary 
members, making a total of 137, 

‘* Our ordinary funds steadily increase, although 
this year the claims upon them have been unusually 
heavy. : 

“ In financial matters the following may prove 
interesting :—Income, hon. members (ten dona- 
tions), £41 10s. ; annual ditto, £10 10s. ; ordinary 
members’ subscriptions, £116 2s, 6d.; subscriptions 
to library, £18 4s. 6d.; entrance fees, £18 18s. ; 
interest on stock, £10 5s. 9d.; total, £215 10s. 9d. 
Expenditure, £183 4s. 04d.; making the increase 
of funds, £32 6s. 84d.,-which added to the stock 
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of last year, £396 10s. 5d, makes a total of 
-£428 17s. 14d. | 

t These figures show a very satisfactory state of 
things; for in a commercial country the firm 
_ financial position of an undertaking is held the 
great test of a sound and healthy constitution. 

« Additions have been made to the library of 
various standard works, as well as the scientific 
periodicals of the day. 

‘‘ The Committee have to acknowledge donations 
of books from Mr. Bennett Woodcroft, Mr. Mal- 
lett, and from Captain M‘Gregor, those of the 
two latter gentlemen being their own works. 

‘The books of the library have been re-arranged, 
and a catalogue prepared which will shortly be in 
the hands of the members, so rendering them more 
available for reference, i 

“ The Superannuation Fund for the aid of aged 
and infirm. members of the Association is now 
substantially in existence; the sum proposed by 
Mr. Grissell as a nucleus has been realised, and 
£541 15s. invested in purchase of stock in the 
Three-per-Cent. Consols, to the amount of £600,” &c. 

The CHAIRMAN had at length a very pleasing 
duty to perform, and that was to give the toast 
of the evening—“ Prosperity to the London Asso- 
ciation of Foremen Engineers.” Fourteen years 
ago 16 members paid down each 5s, ag an earnest of 
their sincerity and determination to found that 
Society, and he thought those men worthy of all 
honour. After commenting on the encouraging 
mature of the Report just read, and the firm hold 
the Association had now over the great mass of 
the trade, the Chairman gave way for the response 
of the President. 

Mr. J. NEWTON rose, and made the burden of 
his remarks his belief that the “Association under 
notice could not, according to the very rules of its 
constitution, interfere in any merely trade matters, 
and would not do so if they could, because they 
knew (and he, their President knew) that it was 
essential to the welfare of their Society that the 
bond of union should be complete between the 
employer and employed. The gentlemen on his 
right and left would therefore have nothing to 
doubt or fear on that behalf. He had long been 
their President, and knew well the feelings of the 
members, and he was positive that nothing but the 
social and professional elevation of the members 
was contemplated or sought. (Hear, hear.) Their 
Association was a most important one to both 
masters and men; for the papers read at their 
meetings, and the discussions that occurred thereon, 
could not but render each attendant at thema 
better and abler engineer to all intents and pur- 
' poses by each visit, to the advantage of his em- 
ployer and himself. (Hear, hear.) Employers 
might be assured that the Association would never 
swerve from its own original purpose, and that 
their interests, as well as those of their men, were 
bound up in its prosperity. (Mr. Newton sat 
down amid loud and long continued cheering.) 

EDWARD HUMPHREYS, Esq., ,feared Mr. Newton 
might mislead his hearers a little, if they took his 
estimate of the professional state and talent of 
English engineers unqualifiedly. He had lately 
been on the Continent, and he had there dis- 
covered that John Bull was not such a clever 
fellow, after all, as it was thought he was. 
(Laughter.) English engineers would have to do 
all they could henceforth only fo keep their 
position with regard to the Continent. (Hear, hear.) 
Much of the engineering work that used to be done 
here, was now executed abroad. 

JAMES SIMPSON, Esq, and Davip THOMPSON, 
Esq., also spoke to the meeting. 

On the toast of “Iron Shipbuilding,” J. D’A. 
SamupA, Esq., M.P., supported Mr. Humphreys in 
his remarks relative tothe rapid progress of Conti- 
nental engineering. He believed, from late visits 
he had made to the Continent, that the Continentals 
were making far more rapid strides than we were 
in naval and general engineering: they were pro- 
ducing works of the greatest magnitude, so that 
although at present we might be ahead, it behoved 
-us to use our greatest energy to keep our engineer- 
ing, and so our high political position among the 
nations of the world. - 

E. J. REED, Esq. (Chief Constructor to the 


Navy), also expressed similar sentiments, and ‘re- 
ferred to the want.of thought and skill occasion- 
ally noticed among English engineers in reference 
to iron shipbuilding, in the matter of lightness, 
strength, and displacement, thereby showing the 
room for improvement, and the probable advan- 
tages of such a Society as the one under notice. 

Many other toasts followed (such as the Press, 
Donors, Officers, &c., Founders, and the Ladies), 
and many smart and happy things were said, but 
our space forbids their reproduction. Between the 
speeches the audience were charmed with some 
very excellent vocal and instrumental perform- 
ances, the solo singing being exceedingly good and 
creditable to all concerned. Great praise is due to 
Mr. Thomas Sanson, the hon. secretary of the 
dinner, and to all the officials who had any’ part 
or lot in the matter, for the admirable arrange- 
ments that existed throughout, and for the con- 
sequent harmony and peace of the proceedings. 
The gathering broke up in excellent time and 
humour, 


A WORKMAN’S FESTIVAL. 


For some time past the subject of local In- 
dustrial Exhibitions has occupied considerable 
attention among the working population through- 
out the country, and there is scarcely an organ of 
public opinion but has taken a part in discussing 
how these popular demonstrations of working-class 
energy should or should not be managed. An 
effort is now being made to combine with a 
metropolitau and provincial exhibition a series of 
working-class demonstrations, and to unite as 
many attractive features as may be consistent with 
the idea of a workman’s festival. The exhibition 
is to take place at the Agricultural-hall, Islington, 
in September next, and to consist of contributions 
exclusively from workmen in London and the 
provinces, For the benefit of the latter the rail- 
way companies have liberally offered to return 
unsold goods free, so that the expense of carriage 
to exhibitors will be but half the usual charge. 
An attractive item in the programme is the fitting 
up of small workshops, supplied with steam power, 
where mechanical operations will be carried on in 
the presence of the visitors, similar to that which 
proved so great a feature in Glasgow. 

With the view of rendering some practical 
assistance in art (and not before it was wanted), 
the Lords of the Committee of Council on Educa- 
tion will furnish a full illustration of the instruction 


afforded in the Government Schools of Art | 


throughout the United Kingdom. These will, no 
doubt, be the best productions of the students, 
and may lead many to avail themselves of institu- 
tions of the existence of which they are probably 
at present ignorant. 

The musical arrangements are of an extensive 
character, but will be chiefly confined to societies 
supported by the working classes. In addition, 
lectures are to be delivered, and a flower show is 
to be held, while a large hall will be fitted up for 
the use of trade and other societies who may 
desire to hold meetings during the period the 
exhibitions remain open. There are other 
matters referred to in the programme, including 
an Art and Industrial Union, to encourage the 
sale of the articles exhibited ; but sufficient is here 
stated to show the character of the undertaking. 
The list of patrons and guarantors is a goodly 
array of influential names, but the success of the 
scheme will depend upon working men themselves, 
who must now unite, act with discretion, and 
make a vigorous effort to succeed in any 
movement organised for their social or political 
welfare. : 


Pussio Burtpines.—A terrible illustration of 
the necessity for making the doors of all places 
where large assemblies are gathered to open outa 
wards has just been afforded by the destruction, 
by fire, of fifty-four men in a wooden building at 
Cronstadt, of which the only means of egress 
opened inwards, so that when the imprisoned and 
imperilled creatures strove to escape, their own 
terror gathered them en masse against the door, 
and their weight kept it firmly closed. © 
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IIL. 
SHALLOW AND DEEP SEA CABLES. 
TABLE V. 
SHOWING WEIGHTS OF IRON WIRE OF DIFFERENT . 
GAUGES. 
B.W.G Ibs. per knot. 
OO oae a niaes 206668 
O- th ae ese a 1716°48 
Ta eaman Ge ee her cunne en 1393:92 
E E E E N 121220 
a E EE EEEO 1048382 
BS) xe RE E AE 87280 
E AE A EE 7438:80 
OS ° wpevensnciseeeenccseean 622'08 
© E EE E P 529 92 
Be petted aude: 449:28 
Lact hae, eae al ete are 368 ‘64 
s 0 eae eves bo ereen tienes: 305°82 
TM + nite ieee ate tein es 241:99 
T2 ammo 184°32 
AD. aan tease 144:00 
Dae. skeet eae temas Patil, 109°44 
Loo aeron eatae 86°40 
T6 mores nantie ara eors 65°66 
iY Ae nee E 50°68 
18: cerca iser t hats 39°16 


4, Sheathing Machines.—These apply the wire 
with a constant tension, and, so as not to twist 
it, keeping one side always uppermost, so that if it 
faces the core below the cable, it will be turned 
away from the core at the top. To do this each . 
bobbin holding the wire moves parallel to itself. 
The effect of this arrangement was experimentally 
shown with the india rubber tube to represent a 
wire. The effect of the other arrangement, in 
which the bobbin moves round the cable fast on a 
disc, as the arm of a wheel moves round the nave, 
or as the moon round the earth, was also shown. 
This arrangement twists the wire. Cables made 
with twisted wire are weaker and less manageable 
than those made with untwisted wire. 

5. Permanency of Cables.—The wires of cables 
may rust or be chafed through on rocks, or be 
eaten through by some chemical action other than 
simple rusting, or they may be broken by anchors. 
Any motion in the water round a cable much 
accelerates the rusting away, and chafing depends | 
wholly on this cause. In some bottoms, even in 
still water or great depths, decay does occur very 
rapidly, and this must be due to some other cause 
than simple rusting. Large wires are the natural 
protection to injury from the causes enumerated, 
Galvanising also protects the wires from simple 
rust. In some situations the simple unprotected 
wires remain wonderfully unaltered, but protection 
where possible should always be given, Bright 
and Clark’s silicated bituminous compound applied 
over the wires affords the best protection yet 
known. The Persian Gulf Cable is coated with it 
from end to end, To ensure permanency, cables 
in shallow seas were now laid weighing as much as 
ten tons per mile with shore ends weighing nearly 
twenty tons to resist anchors (vide England- Holland 
Cable, Appendix). Many heavy shore ends were 
covered with strands of wire instead of simple 
wires. Mr. Siemens proposed to apply a covering 
of hemp outside the iron wires and to wrap this 
round with a zinc armour, 

6. Statistics of Cables in Shallow Seas.—The 
total failure of all kinds, in shallow water, exclu- 
ding cables which had no proper outer iron pro- 
tection, did not amount to 100 miles. About 
2,350 miles have been laid, which worked for some 
time, but are now abandoned. Of these 1,400 
miles weighed less than one ton per mile, a 
weight which, for shallow seas, is now known to . 
be absurdly insufficient; these worked for about 
two years upon an average. 950 miles weighed 
more than one ton but not more than two tons per 
mile. The average life of these cables was five 
years. 5,000 miles are now certainly at work, 
possibly more ; they have already worked upon an 
average four years and a. half; they include one 
cable which has worked for 15 years, and several 
13 years old; but the average is lowered by the 


* Lecture II.— Read by FLEEMING JENKIN, Esq., C.E., 
F.R.S., at the meeting of the Society of Arts, February 5. 
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long . Malta-Alexandria, and the Persian Gulf 
cables, only lately laid. Every one of these cables, 
except the Malta-Alexandria, not originally 
designed for shallow seas, weigh more than two 
tons per mile. The interruptions on the lighter 
cables arè somewhat frequent. On the Malta- 
Alexandria they have averaged four days per 100 
miles per annum, Even this is not worse than 
the best land-lines in India, and is ten times better 
than the worst land-lines in India. ’ 

7. Maintenance and Returns from Cables in 
Shallow Seas,—The average cost of maintaining 
cables of the Submarine and Electric Telegraph 
Companies has been for some years from £8 to £9 
per mile, excluding the cost of total renewals, 
which should be provided for by a reserve fund. 
The expense of the Malta-Alexandria repairs is 
not known. This line has earned as much as 
£3,000 in one week, or at the rate of £117 per 
knot per annum. In one year the average earn- 
ings during the time it was opén were at the rate 
of more than £90,000, or £68 per knot per annum 
— allowing for interruptions, the maximum 
earnings in one year were £64,000, or £48 per 
knot. The Persian Gulf cable is said to be earning 
at the rate of more than £100,000 per annum, or 
£85 per knot per annum. Neither cable has yet 
worked under favourable conditions ; the former 
ends in a cul de sac, and the Jand-lines connected 
with the latter are so badly worked as to cause 
extreme delay and uncertainty. Such cables can 
be laid for sums varying from £300 to £400 per 
knot. 
lines seem lately to have been at the rate of about 
£85 per knot of cable, or £26 per knot of 
insulated wire. 

— 8. Deep-Sea Cables.—Cables laid in less than 
1,000 fathoms would now hardly be considered as 
deep-sea cables, but formerly a depth of 300 or 
400 fathoms was thought sufficient to entitle a 


cable to be put in this class, and the old classifica- 
tion has been adhered to in preparing the statistics 


of shallow-sea cables. A cable to be laid in a 
deep sea must, of course, be strong, both absolutely 
and relatively to its weight in water ; it must be 
light, or the great lengths required cannot be con- 
veniently carried ; it must not be liable to strétch, 
and it must coil well and be paid out easily. At 
first, light specimens of the form already described 
as used for shallow seas were generally employed. 
The Red Sea cable is a fair sample. The first 
Atlantic cable is very similar, but the simple outer 


wires were replaced by strands of still smaller 


wires. The examination of Table IV. will show 
how far these cables met the above requirements. 
They could support from 4,000 fathoms to 5,000 
fathoms of themselves hanging vertically from the 
' ship, They could be laid, and about 7,000 miles 
of this class were laid, in depths approaching or 
exceeding 2,000 fathoms, and these cables have 
even, for a few miles, been hauled back from these 
depths. They seldom broke while being laid, but 
they were not permanently successful. Communica- 
tion generally ended within a year from the time it 
was established, and the outer covering was then too 
much rusted to allow of repairs. The causes of 
failure were many—bad gutta-percha joints, bad 
copper joints, injuries. to the insulator before the 
cable was laid, high battery power burning small 
faults into big ones and eating away the copper, 
lightning, from which they were often unprotected. 
These may be instanced as known causes of failure. 
It is also said some cables were laid too light, and 
sprung asunder when the iron wires rusted. It 
may be conjectured that when these wires rusted 
the gutta-percha could not bear the cable if 
suspended across a hollow; these are less probable 
causes of failure, but it is certain that the rusting 
of the outside and the failure of the cable generally 
coincided as to time. The failure was seldom 
gradual ; it was almost, if not always, accompanied 
by a total fracture, or interruption in the copper. 
When any of these injuries did occur, they were 
irremediable. The first important modification of 
the common form was to adopt steel wires instead 
- of iron, reducing their number, and enveloping 
them in hempen strands, so as to produce a cable 
which externally looks like a hempen rope. Many 
excellent experiments were made on this form of 


The receipts on the Submarine Company’s 


‘all their sleepers creosoted in future. 
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cable (which was subsequently chosen for the 
second Atlantic) by Messrs. Gisborne and Forde, 
aided by Mr. Siemens. These experiments are 


given in full in Appendix 10 to the “Report of 


the Joint Committee on the construction of Sub- 
marine Cables,” published by the Government in 
1861. The great strength, both absolute and 
relative, of this form may be seen from Table IV., 


showing that these hemp and steel cables will 


support 11,000 fathoms of themselves hanging 
vertically in water. The mass of steel required to 
cover the core is diminished by the use of hemp, 
but as hemp is no lighter than water, it does not 
buoy up the wire. A steel wire simply wrapped 
up in hemp weighs much the same in water as a 
bare wire, and therefore wires, whether simply 
wrapped in hemp or bare, will support equal 
lengths of themselves in water, but the hemp may 
be so appliedas to add allits strength to that of the 
steel, although the extensibility of the two materials 
is different. 
round the steel with a definite lay, to be ascer- 
tained in each case by experiment. 


CREOSOTING RAILWAY SLEEPERS. 


Mr. Bethell’s process of creosoting railway 
sleepers has been largely adopted in Belgium. In 
the spring of 1865 a very careful examination 
Sleepers, and they found that all these sleepers 
(although some of. them had been in use nineteen 
years) were perfectly sound and fresh, and in con- 
sequence the Belgian Government decided to have 
The annual 
Government report on the Belgian State Railways 
for 1864, states that ‘the administration, look- 
ing to the result of past years’ experience, con- 
tinues to confine itself to oak sleepers and creo- 
soted sleepers for making or relaying its lines, as 
the superiority of Bethell’s system over all others 
appears to be an established fact. Out of the 
158,753 new sleepers put down in 1864, 128,165 


were creosoted, and only 25,588 were unprepared ; 


oak.” Mr. G. Alby, C.E., in a report to the 
Sardinian Government on creosoting ‘timber, 
said :—“ Creosote is the only antiseptic which has 
the property of augmenting tke density of wood, 
and thence its resistance to mechanical actions. A 
fir sleeper of ordinary size has a volume of 0°70 
M,C., and weighs 40 K. After its injection with 
creosote its weight is 65 K, andit has acquired a 
density equal to that of oak.” 
ON TIMBER SUITABLE FOR BUILDING 
PURPOSES. 
| I, 

The last of the British-grown hard woods to be 
mentioned, although seldom used for the purpose, 
but which may be found useful under some circum- 
stances in house carpentry, is elm. It has the 


‘property of not splitting, and, when mortised, 


biting a tenon inserted into it tightly ; but it is 
extremely difficult to work. It, however, makes 
a better kinghead in a composite roof-truss than 
any other kind of timber, but is inferior for 
this purpose to cast iron, and can only be 
recommended for that use when few such mem- 
bers for roofs of a building may be needed. Any 
other of the British-grown hard woods it is un- 
necessary to speak of, as all of them, on account of 
their liability to the attack of insects, rapidly de- 
teriorate in strength, and fall into astate of decay. 
Of the timber of the conifers of domestic growth, 
the larch and the Pinus sylvestris, grown in the 
Scottish islands, are the only kinds suitable for the 
use of the house carpenter ; the former mentioned 
for the purposes. already spoken of, and the latter 
mentioned for inferior work in general carpentry. 
It may be mentioned to condemn the practice as 
the most egregious folly, of proprietors of estates 
using home-grown timber, because it happens to be 
on their estates, in the erection of buildings for 


‘agricultural purposes, when the cost of sawing and 


preparing any such stuffs brings the price of it 
to much more than Baltic deals, in every respect 
infinitely supérior to any home-grown timber, except 
such as will always command a much higher price 
than any ready-sawed foreign timber can be pur- 


To do this the hemp must be spun. 


was made by the authorities of all the creosoted 
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chased for. Besides oak of British growth, pr 
viously treated of, oak is imported from th® 
Continent of Europe and from America, The 
Turkey oak, Quercus cerris; the Holm oak, 
Quercus ilex; wainscot from Riga and Dantzig, 
and the cork tree oak from the Mediterranean, are 
from the former-mentioned part of the world; 
whilst the American oak, Quercus alba, and the 
Canadian oak, Quercus rubra, are American varie- 
ties. All these foreign varieties of oak ate, how- 
ever, inferior to English oak in durability. Riga 
wainscot, imported in quartered logs, with the 
bark on the outside surface of the quartered tree, 
and sold by the quantity of 18 feet cubic measure, 
is frequently very beautifully mottled, and valued 
by cabinet makers for the manufacture of furniture, 
and by joiners for doors, pannelling, window sashes 
and cases, floors and stairs for- the best fitted 
houses. Mahogany is still more useful for the 
purposes mentioned than wainscot. Besides the 
remarks I have just had the honour to submit to 
the present meeting of our association, I would 
wish to draw attention to a matter of considerable 
importance in the use of timber in domestic archi- 
tecture, and. that is the preparation or seasoning of 
timber, with a view to prevention of its decay. 
The seasoning of timber is, no doubt, best and 
most perfectly attained by air drying, that is, in 
being subjected to a current of atmospheric air in the 
shade, and protected from rain, This, however, 
requires great length of time thoroughly to effect, 
aad has led to several expedients to be had recourse 
to, to obtain the same results in a much less space 
of time ; but although effectual to a great extent 
for the immediate purpose in’ view, all the artifi- 
cial processes to which I allude are accompanied 
by some objectionable result so as greatly to 
deteriorate from their merits, and thereby to ren- 
der them in a greater or less degree failures. I 
shall now request the further indulgence of your 
attention to afew brief remarks on the processes 
of artificial seasoning of timber which have been 
most frequently adopted with a view to increasing 
its durability. The first. of the means alluded to, 
rendering timber more durable, to which I will 
refer, is placing it in a stream of water saturated 
with lime for eight or ten days. This process has 
certainly the effect of rendering timber more 
durable, and less liable to the attack of worms ; 
but it, however, becomes so hard, after being dried, 
as to be very difficult to be worked ; and, therefore, 
the process should be applied after the timber has 
been sawn into the scantlings in which it has to be 
used. This process, it may be remarked, is to be 
recommended in cases where home grown timber—. 
particularly fir—is used for building purposes. 
By the process of creosoting—that is, of timber 
after being heated being painted over or steeped . 
in Stockholm tar, oil of tar, or creosote, all of 
which articles are the same, but in different 
degrees of purity-—the timber is rendered more 
durable and less liable to the attack of worms; 
but by this process it is rendered very inflammable 
and liable to accident from fire; in addition to 
which the disagreeable odour from timber so 
treated renders it objectionable for being used -in 
the building of dwelling houses. Kyan’s process 
for prevention of decay, which consists in 
impregnating the timber with corrosive sublimate, 
renders wood to which it is applied brittle. 
Timber, when steeped in a strong solution of 
alum, soda, and in some other solutions of mineral 
salts, is free from the attack of insects, and 
rendered in a great degree fireproof; but the 
process greatly impairs its strength. Whatever 
may be the direct advantage obtained by the 
processes of which I have just spoken, when 
accompanied by some objectionable property 
or other, they cannot be said to be worthy 
of adoption in preference to, or to supersede, the 
airdrying of timber to season it for building 
purposes, except when the saving of time may be 
an important object. Before dismissing the present 
topic, there is an important fact in relation thereto 
yet remaining to be noticed, and which appeurs to 
be but little understood, or, at least, seldom 
attended to. The fact to which I allude is, that - 
when timber used as posts inserted in the ground - 
is placed in the inverted position to that in which 
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it stood when growing it is very much mor® 
durable than if placed in its natural or growing 
position, This is easily accounted for in the 
valves of the sap vessels of the growing timber 
opening upwards; but when the position is 
inverted, the valves of the sap vessels become 
reversed in their action; and, therefore, when 
timber is used. as posts inserted in the ground, the 
valves being so reversed prevent the ascent of 
moisture from the soil in the wood. A safeguard 
against the decay of posts, which should never be 
omitted to be taken, is charring their lower ends to 
the distance of several inches above the ground in 
which they are to be inserted. I may also remark 
that charring the lower ends of posts is to be 
preferred to the use of creosote. 


| REVIEWS. 

Guide to the British Arsenal. By Henry KNELL, 
Woolwich. Kent and Co., Paternoster Row, 
Price One Shilling. 

The author of this little brochure—which is in- 

finitely more than it pretetids to be—is a working 

man; being, we believe, employed in the Great 

Arsenal at Woolwich. We have perused the book 

with great pleasure, and can recommend it to all 

who care to know anything about the Arsenal and 
its interesting surroundings. Great have been the 

changes in Woolwich since the days of its fishing vil- 

lage or grubstate—when asthe Manor of Haimo, the 

Sheriff of Kent, it was valued in Domesday Book 

at £3—up to its present, shall we dare to say full- 

fledged condition? Yes, the value wasset down at £3, 
and on the Sheriff's estate were four boarders who 
paid a rent of 41 pence! What some people term 

“accident,” was the origin of the greatness of 


Woolwich. Says our author :— 

About the year 1716, when Colonel Armstrong was Sur- 
veyor-General of the Ordnance, and George Harrison, Esq , 
Superintendent of the Foundry, then in Moorfields, 16 was 
determined to re-cast the unserviceable cannons which had 
been taken from the French by the Duke of Marlborough, 
and which had hitherto been placed before the Foundry, 
and the adjacent Artillery Ground. This becoming gene- 
rally known from the guns being exposed for some time to 
the public; excited a more than common interest, conse- 
quently a great number of persons assembled to view the 
operation. Among whom were many of the nobility, 
gentry, general officers, &c., for whose reception galleries 
had been erected near the furnace. Early on the same 
day, a native of Switzerland, by the name of Andrew 
Schalch, who had visited several foundries on the Con- 
tinent, was attracted to the place, and was allowed to 
minutely inspect the works then going on, Colonel Arm- 
strong was himself present, and Schalch, from his knowledge 
of chemistry, apprehensive of an explosion from the latent 
dampness which he had observed in the mould, communi- 
cated his fears to the Colonel, and warned him to retire 
from the impending danger. He at once comprehended 
the importance of the Swiss gentleman’s remarks, and at 
the same time interrogated him respecting his knowledge 
of the art, and found him perfectly conversant with all its 
principles, He therefore resolved to follow his advice, and 
quitted the foundry with his personal friends, and as many 
of the company as could be prevailed on to believe that 
danger really existed. Scarcely had they gota sufficient dis- 
tance from the scene of action when the furnace was tapped, 
out poured the fiery torrent, and comingin contact with the 
humidity of the moulds, a large body of steam as a necessary 
consequence was generated, as was foretold by Schalch. 
A terrific explosion was the result, which instantly threw 
the whole neighbourhood into the .grea'est consternation, 
The liquid fire was scattered abowt in all directions. The 
roof of the-building was blown off, and the galleries fell 
with a tremendous crash; many perished in the ruins, 
others were dreadfully scalded, and many persons had their 
limbs broken and otherwise mutilated. A few days after. 
wards an advertisement appeared in the public journals, 
stating, in substance, that if the young foreigner, who had 
been in conversation with Colonel Armstrong on the day 
of the accident at the foundry in Moorfields, and who had 
Suggested the probability of-an explosion, would call on the 
Colonel at his official residence inthe tower, the interview 
might conduce to his advantage, Mr. Schalch was informed 
. of this advertisement by an acquaintance, and was not long 
in obeying this summons, but directly waited on the above 
gentleman, who after some preliminary conversation, in- 
formed him that the Board of Ordnance had in contem- 
plation to erect a new foundry at a distance from the 
Metropolis, and that he was authorized through the repre- 
sentation he had made to the Government, to offer him a 
commission, to select an eligible spot, situated within 
twelve miles of London, for the erection of a suitable build- 
ing for a Gun Factory, having reference to the extensive 
nature of works, and carriage of the heavy materials, and 
also to engage him as superintendent of the establishment. 
This proposal was cheerfully accepted by Mr, Schalch, who 
immediately began his search for a proper place for the 
construction of a new foundry, and having inspected various 
localities, he at length fixed on Woolwich Warren, This 
spot was considered in every way convenient for casting 
heavy guns, Here the new foundry was erected ; and the 
first specimens of ordnance cast by Mr,-Schalck were so 
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highly approved of, that he was permanently appointed 
Master Foundry-man, and continued to hold that office for 
the period of sixty years, during which time so admirable 
were the arrangements made, and so extensive the know- 
ledge displayed, that not one accident occurred, amidst all 
the hazardous processes in which he was engaged during 
the great number of years they were directed by him. 

As to the ‘‘business” conducted, and got 
through, at Woolwich, few who have not availed 
themselves of a ‘ ticket” have the slightest idea. 
For instance—taking the carriage department 
alone—the following trades are therein carried 
on :—Draughtsmen, timber converters, wheelers, 
carpenters, smiths, vicemen, brass fitters, tinmen, 


coppersmiths, brass fonnders, engine fitters, collar . 
makers, tyre smiths, wood turners, pattern makers, 
grinders, painters, saddlers, harness makers, engine 


drivers, stokers, sawyers, work takers, timekeepers, 
storekeepers, and ticket distributors, besides nu- 
merous tradesmen and labourers employed at the 
different machines. At another time we may 
return to this interesting book, which is published 
in anticipation of the “trip” season. One has 
not to go far from home to be deeply interseted ; 
there are Kew Gardens, the Crystal;Palace and its 
treasures, and, far above a host of others—Wool- 
wich. - To all of our readers desirous of knowing 
all about this latter place we say, purchase this 
working man’s book, 

The Builder’sand Contractors Price Book for 1866. 
By G. R, Burnet, C.E. and Architect. London : 
Lockwood and Oo, 

Considering the many fluctuations in the various 
markets, Mr. Burnell’s efforts to strike a fait 
average of prices for work in all branches of the 
building trade, and to set them out in a manner 
which renders each item easy of réference, are very 
successful ; and this is increased by the clearness 
of the type and general work of the printers, 
Messrs. Bradbury, Evans, and Co., of Whitefriars. 
There is an appendix to the volume, of tables, 
notes, and memoranda, arranged to afford detailed 
information commonly required in preparing 
estimates, &c., and this will be found of great 
value to the architect in this “iron age.” There 
is a very simple “parallel of French and English 
scales” in that section of the appendix devoted to 
the various measures, which will doubtless be 
found very useful. Altogether the work is to be 
commended, as portable, simple, and yet profuse ; 
and has proven, we believe, a great success to its 
enterprising publishers. 


The Working Engineers Practical Guide. By 
JOSEPH HopxINSON. London: Weale, High 
Holborn. : 

Tt is very seldom a book comes our length con- 

cerning which something good cannot be said in 

its favour. We like to look to the good points in 

a work—leaving the flaws for more speculative 

reviewers. And concerning that which in this 

work comes strictly under its title we can speak in 
terms of praise. In much it is exactly what it 


. professes to be, a practical guide to the steam- 


engine and boiler, giving rules and instructions 
for valve setting, so as to secure a full development 
of the motive power. The whole is illustrated by 
diagrams. In much of the contents there is a 
“‘power” of good sense, without any straining 
after “ fine writing,” which to the practical man 
must be a blessing in these days, Concerning the 
safety valve, the author gives the following rule to 
ascertain at what pressure it is weighted :— 

First ascertain the length, in inches, of the fulcrum, and 
the length, in inches, of the lever, from its attachment to 
the place where the weight is hung; then ascertain the 
Weight, in pounds, of the ball weight; multiply the length 
of lever by the weight of the ball weight. Then multiply 
the area of the valve * by the distance of the fulcrum from 
the attached end of the lever. Then take the product of 
the former, and divide by the latter. The quotient is the 
pressure for which the valve is weighted in pounds per 
square inch, 

- 42 Ibs. ball—1L0 in. area of valve, 
60 in, lever—3 in, length of fulcrum. 


30 


2100 
oe Ibs, per square inch, 


rarr 


This we have extracted for the benefit of our 


* The area may be found in the book on referring to the 
tables in the appendix, 


331 


amateur friends, who frequently inquire after such. 
There is also a receipt for cooling necks of shafts, 
which may occasionally be found useful where the 
shafts are not of a proper length, or the bearings 
faulty :—16 Ibs. tallow, dissolved in a vessel; 
24 lbs. white sugar of lead. When the tallow is 
melted, but not boiling, put in the sugar of lead, 
and let it be dissolved, Then put in 8 lbs. of black 
antimony. ‘Keep stirring the whole mass till cold 
Lack of space compels us to stay further notice 
this week of Mr. Hopkinson’s book; but we will 
return to it at an early date, 


Photography. 


We (Photographic News) have a very simple and 
curious experiment to describe in the photographic 
reproduction of natural colours; but as we have 
succeeded in the production of these colours only 
once, we mention the circumstance rather ag 
suggesting a path for experiment than as establish- 
ing at present any theory or process. 

We should premise that in almost every instance 
in which the actual production of various colours 
has been secured, the sensitive surface employed 
has been the violet sub-chloride of silver, a 
substance of which but little is known, In the 
experiments of MM. Becquerel and Niepce, it was 
obtained by complicated and troublesome means 
on a plate of silver, In M. Poitevin’s recent 
experiment it is applied to a sheet of paper, but 
the details of its preparation are not published. 
As the action of light on white chloride of silver is 
to liberate chlorine, it appears probable that at a 
certain stage, whatever may be the final result, 
about which some dispute exists, one equivalent of 
chlorine is removed, and sub-chloride of silver is 
formed. It occurred to us, therefore, that in the 
experiments for the production of photographs in 
natural colours, our collodio-chloride of silver 


presented an agent for experiment more conveniént 


than any other we knew. In order to test it we 
tried one or two hasty experiments, which we shall 
describe. l 

We first coated a plate of opal glass with an old 


sample of collodio-chloride of silver, containing 


citric acid, and then thoroughly washed it to 
remove free nitrate of silver and free acid. This 
plate, after drying and exposing to prolonged 
sunshine, scarcely darkened at all, not passing in 
a couple of days beyond a pale lavender; and 
when further exposed under coloured glass, became 
a trace darker in the unprotected portions. Beyond 
this no change was observed. 

We also coated a plate of opal glass with a 
sample of collodio-chloride which had been made 
more than twelve months, and having accidentally 
been placed in the light for a time, had become 
altogether of a deep lavender tint. The plate, 
coated with this, and exposed under coloured glass, 
exhibited no results worthy of remark. The film 
showed, however, that by long contact with free 
nitrate of silver the pyroxyline had undergone 
decomposition. 

The third experiment, however, gave us very 
striking results. In this instance we prepared a 
fresh sample of collodio-chloride of silver, to one 
ounce of which about two grains of chloride of - 
strontium and five grains of nitrate of silver were 
added ; the object being to form a collodio-chloride 
with the slightest possible excess of nitrate of silver. 
A plate of opal glass was ‘coated with this, dried 
before a fire, and exposed to diffused daylight until 
t assumed a deep lavender grey tint or slate 
colour, Several pieces of coloured glass were 
then placed on the coloured surface, and 
the whole placed in sunlight for several hours, 
The coloured glasses consisted of a piece of deep 
ruby glass, a piece of bright orange red, and, 
in the absence of other colours—the experiment 
having been undertaken without premeditation 
or preparation—a piece of white patent plate, 
on one end of which was poured a concentrated 
solution of aniline red, and on the other end 
a concentrated solution of aniline green, a space 
of clear glass remaining between the two. Various 
spaces of the film of violet or grey subchloride 
remained uncovered, and, without any other glass 


~ 
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over the pieces of coloured glass, the whole was 
placed in strong sunlight, as we have said, and left 
in the open air. The exact time of exposure to 
sunlight we cannot state, as, having exposed them 
about mid-day, we were subsequently called away, 
and found them at mid-night, when we returned, 
on our study table, having been taken in at dusk 
‘by one of our household. On removing the 
coloured glasses and examining the film by gaslight, 
we were surprised and delighted to find vivid 
indications of each colour in its true relation, 
Carefully placing it away in the dark, we examined 
it carefully by daylight next morning. Under the 


ruby glass the tint was of a bright claret or 
magenta colour ; under the orange, of an orange 
tint, more inclining to red than the glass itself ; 


under the white glass covered with aniline red, 


the tint was of an orange, but graduated into a 


deep purple red where the colour had, in drying, 


run into a pool or ridge; under the glass coated 
with green aniline colour a deep green, deepest 


where this colour had run into a pool or ridge. 


But the most singular part of the case is to re- 
All the portions of the film which were not 
covered, and which were therefore submitted to 
the uninterrupted action of the light, had gone on 
darkening in the usual way, passing from the cold 
grey or slate colour into a bronzed black ; but the 
portion covered by the bare white glass, free from 
aniline colour, was bleached to a yellowish white ; 
and on examining the glass carefully, we found 


late. 


' the glass slightly tinged with yellow, as is not an- 


common in the samples known as white patent 


plate. Here was a film of chloride of silver, 


which, having been submitted to the action of 
light until it was of deep warm grey colour, was 
bleached to a yellowish white by the continued 
action of light through a piece of yellowish white 


glass, whilst the portions of the same film sub- 


mitted to the same light uncovered, passed on to a 
deep bronze black. Those portions submitted to 
the action of light which we should have pro- 
nounced quite non-actinic, the ruby glass perfectly 
cutting off, when examined in the spectroscope, all 
the rays above the line D, passing from the grey 
tint to varieties of red, and portions covered with 


green assuming that colour, the deepest tint being 
produced by the deepest colour. 
Tn this instance none of the additional substances 


used by M. Poitevin—such as bichromate of 
or chloride of 


‘potash, sulphate of copper, 
potassium—were employed. How far the experi- 
ment can be repeated, and whether other colours 


could also be produced, we cannot undertake to 
say, for uncertainty appears to have been hitherto 
the invariable accompaniment of this class of 
Our chief object in recording the 
result of limited experiments is to point out to 
others, engaged in similar research, the great 


experiments. 


advantages presented by the use of collodio-chloride 
of silver as a simple means of securing a layer of 


the violet sub-chloride, which now appears to be 


recognized as the common starting point. 


PuncHing WasSHERS.—Washers may be very 


rapidly punched by using double punches and 


dies fixed in an ordinary punching machine. They 


should be placed. side by side at a distance apart 
from centre to centre rather greater than the dia- 
meter of the washer. One of the punches should 
be rather longer than the other, and should be of 
the right diameter for forming the hole in the 
washer ; the other should be of the diameter of the 
washer itself, and should have a rounded projection 
in the centre fitting the hole made by the first 
punch. The bars from which the washers are to 
be formed are passed into the machine from the 
side at which the smaller punch is fixed, and the 
central hole in the washer is thus first formed, and 
then, as the bar is passed onward, the washer it- 
self is punched out. The projection in the centre 
of the second punch should be of such length that 
as the bar is advanced it enters into the hole made 
by the first punch before that punch makes a 
second hole, and it thus prevents the bar from 
being pushed forward too far, and avoids the waste 
of material between each washer. 

HIGH-PRESSURE steam has been made use of 
for the distillation of mercury. 
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SCIENTIFIC NOTES. 


CARBONIC ACID.—Sir Walter Trevelyan, writing to the 
Gardeners’ Journal, starts a curious and ingenious theory 
on the advantage of a small percentage of carbonic 
acid in theair. The sedative nature of this gas is well 
known, and with most animals in a state of nature 
sleep comes on at the time when plants commence to 
develop carbonic acid, that is at sunset, and it relaxes 
its hold about sunrise, when planis begin to exhale 
oxygen. Further, when man and animals compose 
themselves to sleep, they not only do so in the position 
which gives the greatest relaxation to the muscles, but 
“they place the head so as to favour the accumulation 
of that gas about it, and consequently its inhalation. 
The head of aman, when at rest, generally lies low, on 
a soft and depressed pillow, those of most quadrupeds 
crouched between their paws, and those of birds nestled 
among the feathers of their backs or wings,” so that in 
all those cases, owing to the low and confined position 
of the mouth and nostrils, much of the air must be in- 
haled again and again, and become gradually mixed 
with a larger proportion of- carbonic acid. He also ad- 
duces the fact that she carnivora who are nocturnal in 
their habits retire during the day to deep and narrow 
caverns, in which the air, becoming vitiated by their 
respiration, tends to promote sleep. The obvious objec- 
tion to this theory is, that the -carbonic acid. becomes 
rapidly diffused, so that the air in every part of the 
room would probably be found to be sensibly of the same 
composition. ; 

Erouina METEORIO STONES.— Professor Bottger gives 
the following as his method of etching meteoric stones, 
so as to render their internal structure visible. Nitric 
acid of 1°2 sp. gr. is diluted with an equal volume of 


water, and the stone, having been previously cut and - 


polished, is placed in the solution. The sides and parts 
not required to be acted upon are coated with a solution 
of asphalte in benzole. To facilitate the action of the 
acid, the face of the stone is touched lightly from time 
to time with a camel-hair pencil, and after the lapse of five 
oF six minutes the stone is taken out of the acid, and 
carefully washed, first in water, and then in carbonate 
of soda to remove every trace of acid. The stone is 
then dried, the asphalte dissolved off by turpentine, and 
the etched surface coated with a solution of paraffine in 
benzole, to preserve it from rust. f 

THE Spsciric FoR CATTLE PrAevE.—Mr. Maurice 
Worms, of Ceylon, has introduced a new. cure for the 
cattle disease. It consists of shalot, garlic, zinger, as- 
safoetida, and rice water, and is said to have been 
tried with success in Lord Leigh’s and Sir A. Roths- 
child's herds, 


ART NOTES. 


TuE Birmingham Gallery of Fine Arts is to be open 
soon. The Department of Science and Art, South Kensing- 
ton, has undertaken to contribute some examples for 
display. So wealthy a town as Birmingham ought not to 
be in need of loans of this sort—at any rate, for no long 
time together, There is no town in Britain where so 
much art or manufacture is needed as in the Midland 
metropolis. 

At last the public have an opportunity of seeing Mr, 
Maclise’s: water-glass picture, “The Death of Nelson,” 
which decorates the Royal Gallery at Westminster ; that 
is, the picture may be seen as well as the arrangements for 
lighting the chamber permit; also, the “ Interview 
between Wellington and Blucher after Waterloo.” Tickets, 
obtainable by application, on Saturday afternoons, at an 
adjoining office, immediately admit the visitors to the 
Royal Gallery and other parts of the Parliament House. 

‘Tue Council of the Institute of British Architects pro- 
poses Mr. Butterfield as the recipient of the Gold Medal 
for this year, . . 

Mr, Fouzy’s model for the bronze statue of Lord Herbert 
of Lea, which is to be placed in front of the War Office, 
Pall Mall, is complete. It exhibits the deceased minister 
standing in. his peer’s robes, the head resting upon the 
palm of one hand, which is sustained at the elbow by the 
other. 

A BILL has been printed and brought into the House 
of Lords by Lord Stanley of Alderley, providing that the 
owner for the time being of any work of art may, without 
incurring any responsibility for any consequent loss or 
injury, lend such work tothe Lord President for the time 
being of her Majesty’s Privy Council, for any period not 
exceeding twelve months, to be exhibited to the public by 
him or by his direction at the proposed exhibitions of 
national portraits, and the Universal Exhibition of Paris 
next year. The expression ‘‘owner for the time being” 
will include trustees of museums and other bodies of 
persons, whether corporate or unincorporate, having in 
their possession or under their control works of art, on 
trust for any public purpose. 


Russia extracts gold from her Siberian pro- 
vince to the value of twenty-two million roubles 
annually. . 

Tr is possible that the present Congress will in- 
troduce the French system of weights and mea- 
sures into America. 

THE consumption of oxygen by animals varies 
directly with the surface, and inversely with the 
bulk of their bodies. 

LEAD is said to be always found in the ashes 
of marine plants—usually about an 1£-1,000,000th 
part. 
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Tar CATTLE PLAGUE AND PHOTOGRAPHY. —We under- 


stand that the price of hyposulphite of soda is rising, in 
consequence of a large consumption as a remedy or 
preventive in the cattle plague. Iodine is also used to 
destroy contagion in the same disease, and is, in like 
manner, increasing in price, 


New Usu or PHOTOGRAPHY. —In the case of the skeleton 


recently discovered near Waterloo Bridge, a set of falae 
teeth would afford, it was hoped by the authorities, some 
elue to the identity of the 
tological Society had the teeth photographed, with a view 
to publishing a copy in the Journal of thig Society, and 


body. To this end the Den- 


thus readily securing indentification, 


THE Maanesrum Ligat.—We understand that some im- 


provements in lamps for burning this wire have been 


effected in America, Hitherto the lamps have failed 


because a continuity of the lights could not be guaranteed. 


This defect originated through the oxide of magnesium (2.¢., 
magnesia) accumulating about the points of combustion, 


‘and thus preventing that free rush of oxygen necessary for 


the conservation of the flame. In the new lamp this ac- 
cumulation is removed as constantly and as regularly as it 
is formed. Two moving agents are used ; one, hooked like 
the bill of a bird, and working from right to left, clears 
off all oxide from the exit tube, while the other acts as 
a pair of snuffers, and cuts off the pendent oxide. 

EMPLOYMENT FOR WOMEN IN CONNECTION WITH PHO- 
TOGRAPHY,—-Madame Una Howard has been for some time 
endeavouring to form an institution for teaching ladies 
in reduced circumstances the art of colouring photographs, 
The Marquis and Marchioness Townshend and the Countess 
of Fife recently visited Madame Howard’s studio, and 
became patrons of the institution. 

Tonine BATH For Posrtives,—Three or four grains of 
caustic potash are dissolved in water in a glass vessel, and 
the solution ig supersaturated with benzoic acid. The first 
portions of acid dropped into the potagh dissolve instantly, 
by combining with the potash, and when a fresh addition 
refuses to dissolve after a few moments, it may be concluded 
that enough has been added, The solution is then to be 
warmed till the remaining acid dissolves. Three or four 
grains of chloride of gold in solution are then added, and 
the whole diluted so as to form a bath of eight or twelve 
ounces. The bath thus prepared is ready for immediate 
use, and has excellent keeping qualities, Albumenized 
paper is toned by it to nearly the same warm shades as 
with the acetate of soda bath, comparison resulting in 
favour of the benzoate bath, as the more certain and regular 
of thetwo, The prints donot require over-printing, 
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GLEANINGS FROM SCIENTIFIC WORKS. 
— () ree 

Tux sensation upon the ear, connected by means of a 
tube with water in sonorous undulations, was found to be 
Much greater than that upon the ear connected with the 
Same water by means of a solid rod. When both tube and 
rod were employed simultaneously sound was heard only 
in that ear supplied with the tube, ; 

A SAMPLE of pig iron which, after having been re-melted 
and kept 15 minutes in fusion, bore a strain of 20,336 lb.; 
bore, when keptina state of fusion for 2} hours, 27,456 1b.; 
when 4}; hours in fusion, 29,227 1b.; 6% hours, 36,312 Ib.; 
and 74 hours, 37,502 1b, the square inch, The density rose 
from 7'175 to the first, to 7-343 in the last experiment. 

OnE cord of ordinary pine-wood of 128 cubic feet produces 
gaslight equal to 800 lb. of spermaceti candles ; one cord 
of oak or maple, of good quality, will yield gas-light equal 
to 900 lb, of spermaceti candles. This estimate is formed 
upon wood used without careful drying ; when this, how- 
ever, is thoroughly attended to, a cord of pine-wood has 
produced a light equal to 1,300 Ib. of spermaceti candles, 

CoLOUR-BLINDNESS is applied not to a disease of vision, 
but rather to a remarkable type of vision. Dalton, dis- 
covered his colour-blindness by hearing a geranium called 
red, which he had thought light blue. Dugald Stewart 
could not tella cherry from its leaves, except by the form. 

SEVENTY-RIGHT parts in the hundred of blood, and 
Seventy-two parts in the hundred of muscle, are water. 
Prof. Owen has estimated the solid matter of a jelly-fish, 
weighing two pounds, at ‘sixteen grains. Some water 
plants consist of from 90t095 per cent. of water. _ 

M. BovssIngavuLt has shown that nitrogen is an indispen- 
Sable ingredient of manure, without which neither phos- 
phate of lime nor any other alkaline salt can produce any 
useful effect. From experiments he arrived at the con- 
clusion. that the atmosphere alone cannot furnish plants 
With nitrogen sufficient for vigorous vegetation, 

AccorDine to Dr, Franz an absorption of 354 per cent, 
takes place during the passage of heat through a column 
of air 90 centimetres long ; for coloured gases the absorp- 
tion is greater, but all colourless gages now show marked 
divergence from the atmosphere, 

Ir is stated thatifa person p'acedin a room heated to 
20 deg. Centigrade, plunges his naked arm into a re- 
ceiver full of carbonic acid gas, a sensation is experienced 
as though he had put his arm into something 15 deg, 
or 20 deg. hotter than the air of the chamber, 

A FOREST intcrsening between a pestilential marsh and 
a city often affords a protection to the inhabitants; and 
perchance the pestiferous air becomes decomposed into 
innocuous gases during its enlargement among the trees, © 

ALLOYS in which the preponderating metal is the worse 
conductor of heat present the curious result that they con- 
duct heat as. if they did not contain a particle of the better. 
conductor ; the conducting power of such alloys being the 
Same as ifthe bar used in the experiment were entirely 
composed of the worse conducting metal, 

Mr. HERAPATE states that he was unable to detect the 
smallest trace of phosphorus in the bodies of the fire-flies, 
His opinion is that the light is caused by the burning of a 
peculiar compound of carbon and hydrogen; formed ina 
special gland. 


Marcy 2, 1866.] 


THE SPECTROSCOPE AND THE MICRO- 

SCOPE. _ 

VERY ingenious spectroscope, perfectly new 

as to details, has been constructed by Mr. 
Browning, and has been figured and described by 
a popular and valuable scientific monthly. This 
spectroscope is stated to be admirably adapted to 
microscopic investigations, Mr. Slack explained 
Mc. Browning’s instrument at a recent meeting 
of the Microscopical Society, and that gentleman 
represented it as working admirably, and with 
great facility on his instrument. The first step in 
the application of the spectroscope to the micro- 
scope was made by Mr. Huggins, who communicated 
his ideas to the Microscopical Society in May of 
last year. In this plan an adjustible slit is placed 
three or four niches behind the object glass, 
“behing the slit at its own focal distance is placed 
an achromatic lens,” whic transmits parallel rays 
to an angular shaped spectroscope. In the afore- 
said communication, Mr. Huggins says—‘ The 
spectrum of any part of a microscopic object could 
be examined apart, and also can be compared with 
the spectra of adjacent portions of the object. In 
this manner the spectrum of a single blood disc, 
or the spectrum of the contents of asingle cell, can 
be observed, and any changes in living tissues 
which cause a modification of the spectrum, can be 
watched and investigated.” 

Respecting the application of the instrument to 
opaque objects, Mr. Wenham, who assisted Mr. 
Huggins in some of his investigations, says—‘‘ We 
are able to make an analysis of the smallest 
microscopic object, such as the smallest portion of 
a blood disc, mounted in the ordinary way. We 
can get a strong spectrum, and the power of the 
object glass gives a better result. . . . . We 
found some curious results from investigating 
opaque objects. In all spectrum analysis the 
difficulty is to get a monochromatic light. 
Generally we get a spectrum of some sort; but 
from the surface of many opaque objects the 
refiected light is perfectly monochromatic.” 

Mr. Slack also stated that he had tried a direct 
vision spectroscope made by Mr. Browning, and 
that an instrument of this description would be 
convenient for use with the microscope. It is a 
compound prism, giving direct vision and having 
an amount of dispersion very well adapted for the 
exhibition of delicate absorption bands. 

The new spectroscope may be used under the 
stage, when required; but its most eonvenient 
place is that of an ordinary eye-piece. The prism 
is contained in a small tube, removable at pleasure. 
Below the prism is an achromatic eye-piece, with 
adjastible slit between the two lenses; the upper 
lens furnished with a"screw motion to focus the 
slit. Aside slit capable of adjustment admits, 
when required, a second beam of light from any 
object whose spectrum it is desired to compare with 
that of the object placed on the stage of the 
microscope. This second beam of light strikes 
against a very small prism suitably placed inside 
the apparatus, and is reflected up through the 
compound prism, forming a spectrum in the same 
field with that obtained from the object on the 
stage. Any small object can be brought into the 
field and focussed. The prism is taken off and 
the slit opened by turning a screw. The apparatus 
then acts simply as an eye-piece, and a single 
blood disc may be brought exactly in the middle 
of the field. The spectroscope slit may then be 
closed so as to isolate the blood disc from similar 
discs on either side of it, and then a small shutter, 
worked by another screw, diminishes the length of 
the slit to any extent required, and the blood disc, 
or other minute object, is seen in a little optical 
cage, which shuts out the view of other bodies. The 
prism is then replaced, and if all the adjustments 
are in order, the absorption bands produced by 
blood are distinctly seen, With care it is easy to 
operate in this way with an object glass as high as 
Smith and Beck’s 1-20th. 

Important results may arise from Messrs. Hug- 
gins’s and Wenham’s micro-spectroscopy of opaque 
objects. To indicate this, it is only necessary to state 
that with a two-thirds or half-inch objective a good 
spectrum can be got from a portion of blood dried 
on a card or a bit of glass, and not bigger than a 
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full stop in small print. A similar portion of dried 
blood may be viewed conveniently with higher 
powers as a transparent object. 

Solutions and fluids of various kinds may be 
placed in small cells, or minute drops of various 
substances may be placed upon a glass stage and 
their spectra examined before and after reagents 
are applied. The small drops required can be 
handily taken up by glass rods drawn out to the 
thickness of a needle, and having a little crook at 
the end. The glass stage should have the bottom 
ridge turned in at an acute angle, and glass sides, 
by which means the fluids are prevented from 
escaping on the stage. Unless very small drops 
are placed on this glass stage they run down too 
easily and spoil the experiment. 

With the view of this spectroscope, and a 
description of the parts, our readers will find little 
difficulty in applying it to their microscopes. 

A. is a brass tube carrying the compound direct 
vision prism. B, a milled head, with screw 
motion, to adjust the focus of the achromatic eye 
lens, C, milled head with screw motion to open or 
shut the slit vertically. Another screw at right 
angles to C, and which from its position could not 
be shown in the cut, regulates the slit horizontally. 
This screw has a larger head, and when once 
recognised cannot be mistaken for the other. 
D D, an apparatus for holding small tube, that 
the spectrum given by its contents may be com- 
pared with that from any other object on the 
stage. E, square-headed screw, opening and 
shutting a slit to admit the quantity of light re- 
quired to form the second spectrum. Light 
entering the round hole near E, strikes against the 
right-angled prism inside the apparatus, and is 
reflected up through the slit belonging to the com - 
pound prism. Ifany incandescent object is placed 
in a suitable position with reference to the round 
hole, its srectrum will be obtained, and will be 


seen on looking through it. F shows the position 
of the field lens of the eye-piece. G is a tube 
made to fit the microscope to which the instrument 
is applied, 

To use this instrument insert G, like an eye- 
piece, in the microscope tube, the slit at the top 
of the eye-piece being in the same direction as the 
slit below the prism, Screw on to the microscope 


the object glass required, and place the object | 


whose spectrum is to be viewed on the stage. 
Illuminate with stage mirrorif transparent, with 
mirror and lieberkuhn and dark well if opaque, or by 
side reflector, bull’s-eye, &c. Remove A, and open 


the slit by mears of the milled head, not shown in 
cut, but which is at right angles to D D. When the 
slit is sufficiently open the rest of apparatus acts 
like an ordinary eye-piece, and any object can be 
focussed in the usual way. Having focussed the 
object, replace A, and gradually close the slit till 
a good spectrum is obtained, The spectrum will be 
much improved by throwing the object a little out 
of focus. 7 

Every part of the spectrum differs a little from 
adjacent parts in refrangibility, and delicate bands 
or lines can only be brought out by accurately 
focussing their own part of the spectrum. This 
can be done by the milled head B. In delicate 
investigations, this direction must be carefully 
attended to. | 

This spectroscope can be fitted so as to go under 
the stage of any microscope if required. When the 
spectra of very small objects are to be viewed, 
powers of from 4 inch to 1-20th, or higher, may be 
employed. 

Blood, madder, aniline red, permanganate of 
potash solution (quite fresh) are convenient sub- 
stances to begin experiments with. Solutions that 
are too strong are apt to give dark clouds instead 
of delicate absorption bands. 


PHOTO.-PANORAMIC APPARATUS. 


O the many marvels and beauties of photo- 

graphy, we shall now probably be able to add 

the grand and splendid effects of the panorama. 

At the meeting of the Société Frangaise de Photo- 

graphie, December 1st, a communication on this 

subject was received from M. Martens, the details 
of which are as follows :— 

If we shut one eye and look straight before us, 
we shall see with precision only a limited extent, 
all the other points of space to the right and left 
will be but vaguely seen. The objective produces 
exactly the same effect, which led 
M. Martens to the idea of mobilising 
the objective, so as to keep it always 
opposite to the object to be taken. 

His first dark panoramic chamber 
for operating on a plate was pre- 
sented by the celebrated F. Arago 
in 1844 to the Institute. 

Later he operated on the same 
system, but modified so as to receive 
a glass in the place of the plate. 
He is in possession of stereotype 
plates of the Rue de la Harpe while 
it was being taken down, which 
proves the priority of this system. 

He can change the objective at 
will, and make the apparatus turn 
round completely upon itself, so as 
to obtain, if he is on a culminating 
point, a complete panorama. The 
quickness of the movement of the 
apparatus may be regulated on the 
spot in the most simple manner, 
according to the peculiarities of 
the view, or the state of the 
weather. 

The objective being always at 
the same distance from the glass, 
the focus is always the same, and 
the result, notwithstanding the 
length of glass to be gone over, of 
equal fineness, 

By very simple means the in- 
tensity of the light may according 
to necessity be modified so as to 
modify its own action. 

M. Martens operates on glass, dry, by the tannin 
process, or moist, but he is persuaded that witha 
very sensitive preparation, he could take persons, 
carriages, clouds, &c. = 

All the operations are the same as with the 
ordinary apparatus, 


AERONAUTICS. — A Parisian speculator pro- 
poses to organise a balloon service to ply be- 
tween the Place de la Concorde and the Champs 
T during the. Universal Exhibition of 


Ref. 


334 


[Marcu 2, 1866. 


ROAD LOCOMOTIVE. 

A correspondent, A.W. Forbes, 
sends us fiom Edinburgh a host 
of illustrations of a road loco- 
motive, which he has constructed, 
in the hope that they would be cf 
service to his brother readers. 
We have reduced the whole series 
into three, which we think will 
sufficiently explain Mr. Forbes’ 
ideas. Fig. l-is a section of the 
“steam drag.” A is the pres- 
sure gauge, the tube of which 
runs under the foot board to top 
vf boiler, B, which is of copper 
with fiiteen 1} inch tubes. This 
nailer is made like a railway 
boiler, aii but the fire-box, which 
is round instead of square; C, 
steam cock; D, pair of cylinders, 
10 inches by 4 inches ; E, steam 


wie 


pipe, of India-rubber; G, waste 

pipe leading tosmoke-box ; H, I, front spring ; K, 
fire door; L, water gauge ; M, lock-wheel ; N, chim- 
ney, with cover to keep it off the seat (s) ; O, hind 
springs. In Fig. 2—under carriage, A is the lock 
wheel, drawn aside to show the work; B, cylin- 
ders ; ©, springs; D, front spring; E, clutch 
(see ENGLISH MrcHanic, Feb. 3). Fig. 3 shows a 
pair of rocking cylinders better adapted for the 
work, and requiring less room, A, is the steam- 
box, which supplies both cylinders; B, steambox, 
inside shape; ©, a Papin’s two-way cock, for 
reversing, by allowing steam to enter the top or 
bottom division of steambox, C, C; D, shows the 
steam ports, 2 


WORKING MEN'S HALL, WHITTLES- 
FORD, CAMBRIDGESHIRE. 


Tn the village of Whittlesford, seven miles from 
Cambridge, Mr. Robert Maynard, who carries ou 
an extensive business there as an engineer and 
manufacturer of agricultural implements, has 

` liberally bestowed the sum of between £500 and 
£600 on a Working Men’s Hall, for social meet- 
ings and intellec:ual recreation, under the auspices 
of the Working Men’s Club and Institute Union, 
whose head-quarters are at 150, Strand. Mr. 
Maynard, having lived in the village fifty-seven 
years, and being a large employer of workmen, 
came to the opinion that the habit of frequenting 
the public-house was the cause of nine-tenths of 
the crime and misery in his neighbourhood ; and 
he went on to make the following most sensible 
reflections, which shall be given in*his own words: 
“ But aman cannot always be at work, and when 
work is over he does not always want to sit over 
his own fireside. He wants sometimes an hour of 
recreation or relaxation for his mind in the society 
of his fellow workmen. Where is he to get this 
but where members of his class congregate? And 
their only place for meeting in this, and in most 


other villages, is the beer-shop or the public-house. 


I believe that not one-half of the men who frequent 
such places, and in time become confirmed 
drunkards, went there at first for the sake princi- 
pally of drink, but for society. Had there been 
other places cf resort where they could have had 
the same sources of enjoyment—the. society of 
their fellows; the comfortable, cosy room and 
cheerful fireside; the newspaper, the occasional 
enlivenment of music, the quoits, the skittles, and 
the other attractions which a public-house affords 
(the intoxicating. draught excepted)—they would, 
unless they had become previously contaminated, 
as soon have resorted to such a place as to the 
public-house.” 


With this conviction, and thinking an institution 
of the kind might be established as well in a village 
as in a town (the population of Whittlesford parish 
being 800 souls), Mr. Maynard purchased a piece 
of ground in the centre of the village, erected a 
building containing a fair-sized room with a fire- 
place at each end for a social room ; a library and 
a reading room over it; a lofty hall about twenty- 
five feet square ; a music room and a kitchen; the 

whole, by the easy removal of partitions, conver- 
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tible into one spacious room, with a platform at the 
end and a retiring room beneath it, so as to suit 


it for a lecture or concert room, and sufficiently 


large for the accommodation of about 500 persons, 


| is desirable to take them so, fish, &c. 


ELECTRO-METALUURGY. 
HE batteries illustrated in 
the last number nearly 
complete the stock in trade re- 
quired by an amateur electro- 
metallurgist, and he may now 
commence in earnest. I say he, 
but at the same time recommend 
the study to females. 

I am about to recommend 
some subjects for typing, but my 
students must persevere copying 
the scratches upon a flat piece 
of copper or the penny piece 
before they attempt these. | 

Cameo Broocurs.—Many of 
these are worth possessing copies 
of. Take a mould in gutta 
percha, it will not injure the 
setting. Be careful to have a 
really good mould, and then any 
number can be copied from it, 
and when electro-plated or gilded, 
looks beautiful, and may be worth setting ; but if 
the mould is defective in the slightest degree, the 
plating or gilding makes the defects tenfold 
more apparent, 

Cameo stads and breast-pins come under the 
same head. i 

Ancient coins or engravings are good subjects, 
but practise first upon such as you do not mind. 
spoiling. 

Plaister casts.—In some towns these are to be 
bought in great variety, and all sizes, cheap. I 
obtained one 18 inches by 12, ‘‘ Our Lord’s last 
Supper,” for eighteerpence. Such subjects typed 
are worth much more. 

To prepare them for the bath cover the back 
with warm white wax, and hold near the fire till 
the plaister has absorbed as much as possible ; 
treat the front with -boiled linseed oil, and allow 
it to stand three or four days. The plaister will 
then take a smooth polish from the hand, or a soft 
black-lead brush. Apply dry black lead until the 
surface is bright ; be careful that the lead is not 
in heaps at the angles, Fix a wire round the sur- 
face in contact with the lead, and it is fit for the 
batb. From this you obtain a metallic negative. 
If the subject be large it is difficult to obtain an 
even deposit, it frequently coats in patches ; if 
after a few hours it is not covered, better: remove 
from the bath, wash in clean water, dry and re- 
polish for another effort. Practice upon small 
objects teaches this better than I can. 

I need scarcely mention that the plaister original 
is spoiled for any other purpose. 

Some objects can only be copied in plaister, or it 
Some prac 
tice as well as instruction is required before it 
becomes easy. For practice try something easy. 
A small spoon for instance; surround it with a 
thick cardboard frame on a greased board, a 
moulding box that readily takes tu pieces, or a 
cardboard box. Next procure a quart basin and 
half fillit with water. Sprinkle in small quan- 
tities the finest plaister of Paris, and stir till it 
thickens. Pour this upon the floor of the box, and 
press the spoon slightly greased upon it. Let the 
highest part of the spoon be imbedded half way in 
and before the plaister sets, remove as much as 
possible from the sunken parts; setaside to dry; _ 
in about twelve hours trim the plaister with a 
knife or the edge of a flat piece of steel. Dig with 
a penknife three or four holes in the plain portions, 
and oil well all over. Supply the mixed plaister 
as before, but only a small layer first, and pass a 
eamel-hair brush several times through it over 
the spoon to remove air-holes; when set, add 
plaister to the thickness required. In twelve hours 
or sometimes less, remove the cord and separate 
the halves, and the patterns should be perfect. 
On your skill and patience much depends. 

| . Momus. 


It has been computed that 800,000,000 gallons 
of fresh water, in a tolerable state of purity, 
derived from the various sources and tributary 
streams of the Thames, descend through Tedding- 
ton lock every twenty-four hours. 
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THE LATHE AND ITS USES.* 
| VII, 


CHUCKING (continued). 


The chuck isa very necessary and even indispen- 
‘sable auxiliary when chasing. Threads cannot be 
‘caught in the jaws of a aN 
scroll chuck because, if set -Aa 
tight enough to hold the (AND 
work, the threads are “Sim 
jammed so that they will 
not run in the part they 
were fitted to. If a piece, 
having a thread cut on it 
like Fig. 24, is to be 
turned outside, it is very 
easy to chase the cap first and then the cup it fits, 
so that the cap can be screwed into it and turned 
off where it belongs; it will then be true, and is 
easy to mill on the edge. 

It must always be borne in mind that the chaser 
must be sharp. If it is not, drunken threads will 
be the rule, not the exception. 


FIG. 24, 


METAL SPINNING, 


Spinning sheet metal into various forms is 
another kind of work which can be done in the 


foot lathe, and it is here that the amateur can- 


show his taste and dexterity. , 

The process consists in 
forming a blank, like the 
engraving, into an orna- 
A mental base for a lamp, or 
Wii an oil cup; in fact, any- 
aj thing whatsoever. All that 
J is requisite is to have a fac 
simile, in wood, of the shape 
you wish to make. This is 
bolted or otherwise made 
fast to the face plate, and 
the blank is then set up 
against it, and held as the cylinder head shown in 
Wig. 21, is; that is, with a rod leading from the 
-back centre of the lathe to the work. 

A. tool like this is then used 
to press the metal into all the 
recesses, or carves of the pat- 
tern. The speed must be high 
and the metal quite soft, and 
moistened with a little soapsuds 
sor oil, s2 that it will not be 
‘scratched by the tool. 

To spin metal requires’ some 
dexterity, but it is easily ac- 
‘quired after a little practice. 
The rest must be furnished with holes like this 
figure, and a pin, so that the tool can be brought 
up against it like a lever. 

| Still another kind of 
metal spinning can be done 
in-the lathe. This relates 
to making circular shapes, 
or cylindrical, more properly 
—such as napkin rings, the 
tops of steam pipes, or simi- 
lar things. To do this a 
mandril is requisite. The 
, mandril must be of steel and 


. . ' turned to the desired pat- 
tero—like this, for instance: 


FIC. 26. 


TN 
y \ \\ 


£10.29. 


A ferrule is then made and soldered together, 


with lopped edges, so that there will be no seam. 
The mandril must be as much smaller than the 
size of the finished work as will allow it to come off 
freely, for it will be apparent that if the work was 
‘Spun up on the mandril it could never be taken off, 
The ferrule when put on them will stand eccentric 
to the mandril, as in this figure—that is, when the 


* Mostly compiled from the American Journals, 


> | of making a small steam 


` centre does. The arms of the cross are made 


tool bears on it. In other respects the process 
is just the same as spinning on the face plate. 
Tripoli, chalk, whiting, rot- 
ten stone, and simila: 
substances, are used to give 
the fine polish on such work. 

We know of no prettier 
or more expeditious process 


boiler for a toy engine, than 
by spinning it upon the lathe. 
The boiler will be very 
strong, -have large fire sur- 
face, and be without joints, 
having only one at the bottom, where it is easily 
kept tight. Fig. 80 is the boiler. 


The metal must be thin (twenty gauge), the sheet 
brass sold in the shops will answer, as it is already 
annealed, and the corrugations must not be too 
deep on the sides, or the work will not come off the 
mould. The centre of the fire-box, A, must be left 
flat so that the flue will have a bearing on it, For 
a small engine, l-inch bore and 2-inch stroke, a 
boiler of the dimensions given here is ample. The 
flue must he brazed or soldered at A, and the 
bottom must be riveted at B, for every two inches ; 
tis is not necessary, however. There are only 
three pieces in this boiler—the shell, the fire-box, 
and the flue, and the water must not be carried 
more than three-fourths of an inch over the crown 
of the furnace. . 

We shall now again revert to cutting tools: 

Probably many of our readers, who use hand 
lathes not furnished with slide rests have wished 
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for that indispensable appendage where boring is 
to be done. For ordinary turning, we do not 
appreciate a slide rest on a hand lathe so much as 
many do that we know, but for boring out valves, 
cocks, or, in fact, anything, a chuck and a good 
slide rest are invaluable. 

Some persons are always “meaning” to do a 
thing, yet never doit. Sometimes, for the want 
of facilities, at others for the lack of an idea. If 
the latter be of any value we can furnish’ one or 
two on this subject that may be useful. 

One way to bore out holes parallel, without a 
slide rest, is to do it with the spindle of the back 
head. With a tool of peculiar construction, holes 
varying in size can be bored beautifully in this 
way. We present a view of such a tool in Fig. 31. 
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It is merely a cross formed on the end of a centre 
fitting the back spindle, the same as the lathe 
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and thick so as to admit of a square hole being cut 
in them. The hole is made by drilling in and 
driving in a square drift afterward to take off tbe 
corners. The shanks of the tools are well fitted 
to these holes in the arms, so that a slight pres- 
sure of the screws in the side of the arm will hold 
them steady. When used the tool is put in the 
back spindle, and the cutters set to the size re- 
quired, or less, if there is much to take out, ang 
run through the workin an obvious manner, Any 
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range of size can be had up to the diameter of the 
cross. It is not well to run the cutters out too 
far, however, as they will jump and chatter, or 
spring, and make bad work. The tool is so easily 
made that one can afford to have three or four for 
different jobs. 

Another plar, but uot so good, is to 
make a commen centre and disc, like 
Fig. 32. 

Here the cutters have a slot in them 
which a bolt passes through and screws 
into the disc; a small piece of wood put 
at the bottom of the tool, between it and 
the cutter, prevents it from slacking off 
so as to diminish the cut. These tools 


\ will be found useful and will do good work 


\ if properly handled. This latter tool is 
\ better for wood, but will answer for any 
metal by varying the cutters. To make 
a slide rest in the common way is a 
costly and tedious job. For all purposes 
of boring, a good one may be made as 
shown in the engraving, Fig, 33. 

This is simply a casting fitted with a 
screw and spindle, as'shown. The spindle 
has a tool let in the front end and held 
there by a set screw, and there is a wheel at 
the back end to run the spindle in and out. 
The casting has a leg to it which enables it 
to fit the common post the rest for the hand tool 

ts. There is also a key to prevent the spindle 
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from turning round. By this arrangement it 
is easy to bore, not only parallel holes of any 
size, but tapering ones, which is often a great con- 
venience. By a simple change of tool it can also 
face off any casting, and can easily be made to cut 
a thread of a given pitch by an ingenious work- 
man, Not only this, but it can also be made 
without planing or other work most amateurs have 
no facilities for. It is within the range of ordinar 

lathe work, and will be found indispensable, 
The T-head may be of cast iron, but the spindle 
should be steel, with a brass nut let in the back. 


stout | end for the screw-to work in. 
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WATER AS A LUBRICATOR. 

Ro some four months past an improved water 

lubricator, the invention of Messrs. Aerts 
Brothers, has been in use on the North-Eastern 
Railway, and in the Mining Journal of Dec. 16 it 
was mentioned that the results obtained were 
highly satisfactory. The experiment in question 
has been under the superintendence of Mr. De 
Pelsenaire, of Gateshead, by whom a carriage for 
that company was fitted with two of Aert’s boxes 
on September 4 last, since which date, with the 
exception of afew days, that carriage has been 
and is still running daily with excellent results. 
Up to the beginning of October it was in use 
between Newcastle and York, and since that date 
between Newcastle and Normanton. The boxes 
and bearings remain perfectly cold. even when 
running express. The mileage run by the carriage 
with the water-box up to this date is about 23,500, 
and this without any grease having been added to 
the thinnest possible coating which was put on the 
bearings when the boxes were fixed. 

With a view to show the superiority of water 
lubrication as compared with soil, an elaborate 
report has been prepared by Mr. E. Despret, chief 
engineer of the Belgian Central Railway, and 
translated into English by Mr. De Pelsenaire. It 
is contended that oil is superior to grease as a 
lubricator ; that the use of oil is very objectionable 
and expensive‘; that the defect of both oil and 
grease is their “alterability” as lubricating sub- 
stances; and that no system of box whatever, no 
matter how perfect it may be, can remedy that. 
The construction of the water-box will be best 
understood from the subjoined diagram, which 
represents a longitudinal section of the box through 
the axis of the axle :— 

The body of the box A is cast 
in one piece. Its front side is 
closed by a plate T fastened by 
four screw-bolts ; this plate has 
at the top a circular opening F 
closed by a spring, and at its X 
lower parts a cup H closed by -~£ 
a lid. The front side of the box 
ig made water-tight by means of 
a small india-rubber band placed 
in a circular groove V of the 
plate in front. The back part of 
the box is closed by the disc M 
applied to the back of the 
journal, and which is kept tight 
against the box, by means of a 
plate R fastened by bolts S, and 
rendered water-tight by a india- 
ruboer washer Q, whilst a leather 
washer O prevents the escape at 
the back between the disc and fg 
the back of the journal. On the? 
ead of the journal is fixed a cast- 
iron bevilled wheel C, by means 
of a key and central bolt acting 
upon a circular shell-like plate as 
on a spring ; between this plate 
and the journal an india-rubber 
washer is placed in order to give 
elasticity. At the upper part of the 
box, and on the conical wheel, 
rests a spout D, the end of which moves freely in 
G vertical goové made in the body of the box ; 
above this spout an appendix (7) is fixed in the 
shape of a reversed gutter to stop the water which 
might ascend by the end of the spout, and to throw 
it back into the lower part of the box. The upper 
part of the box is hollow, and its front part is pro- 
longated as an inclined plane touching the spout. 
A thin rolled iron plate is adapted against a cast- 
iron rabbet in the body of the box, and is held in 
its place by a spring J. This plate forms at the 
front part of the box a separate compartment, to 
prevent extraneous matters, which might be in the 
water, from penetrating in the box, such matters 
falling to the bottom. A series of small holes, 
bored in the rolled iron plate at a height of from 
1 to 2 inches from the bottom, allow the water to 
flow into the box. The socket E is grooved length- 
wise, as well as the part of the box against which 
it rests ; at the back of the socket a kind of vault 
P, in the shape of a horse shoe, is affixed descend- 
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ing below the centre of the journal. This appendix 
is to prevent the water escaping from behind the 
socket from being vertically projected against the 
inside of the disc M, and thus escaping by the 
back of the box. Against the lower part of the 
journal a greasing brush Z is fixed by means of a 
spring. Finally, in the nave of the wheel a circular 
recess W is turned covering the back of the disc M, 
and preventing the dust from entering at the junc- 
ture of this disc with the axle. This recess can be 
made by means of a collar shrunk upon the nave. 
Before putting the box together, all its inner 
parts are to be covered with a thin coating of pure 
grease, or of any other greasy substance, laid on 
warm by means of a brush, to prevent the water 
from coming in contact with the metal. On the 
journal and socket a thin coating of grease is laid 
as well; lastly, the upper part of the greasing 
brush is coated thinly with grease also. The 
different parts of the box having been put together 
water is poured in, either through the opening F, 
or by the cup H, the water level in the box being 
regulated by the height of this cup. As soon as 
the vehicle is put in motion, the water, which is 
in the lower part of the box, is raised by the 
bevilled wheel, and carried to its circumference by 
the centifugal force. The water being stopped in 
its circular movement hy the spout, falls over the 


inclined plane placed forward above the box in. 


the cavity X, passes from there between the socket 
and the journal in the lower part of the box, where 
it is raised again by the conical wheel, and so on. 
There is, therefore a constant flow of water from 
the bottom of the box in the upper part, and the 
liquid flows constantly and abundantly between 
the two frictioning parts. Those parts having a 
thin coating of grease, the flowing water has no 
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action whatever upon them, nothing but water and 
grease coming in contact together. There being 
no affinity whatever between these two bodies, 
and the water flowing constantly, the result is a 
rolling of the water, which lubricates in this 
manner the entire surface of the journal. 

The extent to which the value of the invention 
is appreciated by the North-Hastern Railway 
Company may be judged of from the fact that the 
two first boxes fitted were supplied at the expense 
of the patentees, the railway company refusing to 
make any outlay, having no confidence in the 
system, but they have now given an order for four 
others on their own account, and Mr. De Pelse- 
naire is now busy fitting them to a first and second 
class composite carriage, which the company will 
commence running, for express service only, 
during the ensuing week, to serve as a final trial 
for the application of the boxes on a larger scale. 
It appears that in Belgium the system has already 
been largely adopted, and is at present working. 


LETTERS TO THE EDITCE. 
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[We do not hold ourselves responsible for the opinions of 
our correspondents. | l 


_ MOUNTING A MAGNETISED NEEDLE. 
- Sir—Some time ago, wanting a simple and delicate method 
of mounting a magnetised needle, I found, after trying 
many plans ineffectually, the enclosed answering in every 
respect, Those of your readers who try it will find it very 
delicate, more so than would be expected. 

Having your needle magnetised, cut a piece of cork 
cylindrical of the following dimensions :—Height 3in.,. 
diameter tin. ; push the needle through the cork near the- 
top, and in the bottom of the cork insert a part of another: 
needle leaving the point projecting iin. Balance this om 
the top of a piece of glass rod by inserting pins loaded: 
with small shot opposite each other on either side of the 
magnetised needle, The glass rod may be fastened to the 
foot of a wine glass by means of a piece of gutta-percha, or 
wood, or brass. If the cork be varnished with sealing wax 
varnish, it will be improved in appearance. The accom- 
panying figure will illustrate this arrangement. 


A, cork; B, B, needle; C, C, loaded pins ; D, the point 
on which the whole is balanced. ALFRED P. WIRE, 
PHOTOGRAPHIC PLATEHOLDER. 
Sir,—Allow me todraw the attention of your readers to 
the following plateholder for photographic purposes :— 


I 4 
è A 
’ 4 
1 I 
i] I 
l 
$ 

' i 
‘ a 
` 


A. Brass pin of say } or 3-16th diameter. 

B. A hard wood cup of shape in section, 

C. Disc of vulcanised india-rubber at least 3 thick, 

D. Brass disc nearly as large as bottom of cavity in B. 

E. Brass nut to clamp india-rubber on D, and prevent 
entrance of air. 

F. A cam jointed to A at H. 

G. Rivets to secure a handle of wood to F with. 

If you lay this plateholder ona glass plate and turn the 
handle from K over to M, you will elevate D and the 
india-rubber into the cavity of B, and thereby cause a 
vacuum. With aplateholder of this kind of 2}in. diameter 
I have worked plates of 11 x 9. It is advisable to wet the 
plateholder with water immediately before using it, The 
play of the cam for a plateholder of 2}in. need not be more 
than jin, You can havethe handle which ig nutted on to 
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ne 
F of any length—mine was about 6in.—and thereby avoid 


staining your hands, cuffs, &c. Thedisc C must be of such 
a size that when D is elevated into the cavity of B, there 
may still be about din. of C, clear of edge of B. It is 
advisable to rub some old nitrate of silver over the brass 


disc D, and india-rubber disc as when first used, the brass 
and free sulphur may destroy pictures—in fact, the longer 
this holder is used the less fear there is of stains, and the 
better it will hold on plates. {had another holder of about 
Shin, diameter, but T find the small one sufficient for plates 
11 x 9. W. J. CORRIGAN, 


FRAMING PRINTS. 
Sir,—Having observed in your columns some time ago a 
. correspondence relative to the best mode of framing prints, 
may I beg your insertion of the following hints, which may 
prove useful? Ihave just removed a number of prints 
from their frames, in which they have been for at least 
sixty years, but p.obably for a longer period. None of 
them have suffered damage, owing to the following pre- 
cautions having been taken. The glass of each frame is 
laid in with a composition like plaster, blackened to suit 
the dark frames; and, besides this, glass is pasted all 
round inside to the frame with a narrow strip of paper. 
Within the glass is the gilt moulding, which thus serves to 
keep the priat and the glass a quarter of an inch apart. 
The print, being attached by its edges, or its corners, to 
the backboard, is putin over the gilt moulding, and the 
whole of the back securely pasted over with strong paper. 
The only prints I found to have turned yellow were those 
which were pasted on to canvas stretchers, This was 
probably caused by the paste. 

I may add the following hints from my own experience. 
Prints (unlike oil paintings), if they are to be hung up, 
must have a glass over them, and be secured against the 
entrance of dust, flies, and damp, The paste to be used for 
all prints and drawings should be shoemakers’ paste, which 
has, I believe, alum in it; and besides, not breeding 
insects, will attach paper to wood thoroughly. The putty, 
paste, &c., used must be quite dried after each part of the 
process of framing, before proceeding to paste up the back. 
The print itself must be also thoroughly dried. I believe 
that the spotty mildew often seen on meézzotints and dark 
etchings is as liable to come in portfolios as in glazed 
frames, and may have something to do with the ink ; at 
the same time I do not think it would appear except where 
_ itis aided by damp. F. 

LATHE RIGGING. 

Sir, —In your interesting and instruetive article for this 
week, on “ The Lathe and its Uses,” it is stated that any 
common lathe can be rigged for screw cutting with guide 
hubs. I quite admit this statement; but my own lathe 
and hundreds more of the same class do not admit of being 
rigged in the way there suggested for want of available 
space between the pulley and set screws. I therefore 
venture to send you a pen-and-ink sketch of a method 
which I have found sufficient forevery ordinary require- 
ment, 

A, isa second head-stock, which may also carry a rest 
for the guide tools. B,is a second mandril with nose to 
fit same chucks as the original. This mandril carries the 
guide hubs, and runs between a. collar in the second head- 
stock and the final centre of the original mandril. The 
two mandrils are connected by a common carrier on one, 
and a catch onthe other. Itis better that the two mandrils 
should join by male and female centres only, than by any 
solid juziction, as in the latter case the slightest error in 
the centricity of the second collar might be injurious to the 
original mandril. The second mandril may be permanently 
fitted with any desired number of guide hubs, and if the 
last be made moveable, and fixed by a small jam nut, any 
special guide may be substituted at pleasure. To fix the 
second head-stock so that the second mandril shall run 
steady in its bearings, I keep a hollow cup of hard wood 


as shewn in section at C, and placing this against the face 
of the second head-stock over the nose of the mandril 
screw up by the back centre before screwing the second 
head.stock down to the lathe bearings. 

Any handy amateur may fit the arrangement up for 
himself; for, as screw cutting is neither constant nor heavy 
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work, a brass collar and plain steel mandril, unhardened, 
will answer every purpose, The only point requiring 
special care is the central position of the collar in the 
second head-stock, and the cup at C forms a ready means 
of working up the collar against a tool working from the 
mandril, while the head-stock itself slides on the lathe 
bearings, Those who already possess a boring collar have 
half the arrangement ready made, as the largest hole may 
be fitted with a brass collar as shown at D forthe mandril 
torunin, and any slight modification may be introduced 
to make the chucks work: clear, &c., &c. D. O. T. 


BELLHANGER'S BRACE, 

Sir,—In a recent issue of the ENGLISH MECHANIC, E, H. 
kindly offered assistance to bell-hangers, by giving the 
description of a new brace, which I think is not very 
practicable, as the screw will compel the bit to break if it 
cannot make its way easily. Some time since I saw a 
brace which I think a very much bettter one for the 
purpose in view, Perhaps the following illustration will 
be sufficiently understood. 

A, is the centre pin of brace handle ; B, section of inner 
socket, with thread on outside, and flange on outer end ; 
C, section of outer socket, with wedge or other shaped 
catch on the back end, to fasten in the joist to prevent the 
handle from turning round, 


In using, the wedge is placed on the beam opposi‘e the 
hole to be bored, and the inner socket is screwed out by 


turning the flange on B with the left hand, which ie ie 


the bit as required. 
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Books WANTED.—Can any reader recommend me a good 
sound work on punching and shearing strain, and also a 
good work on wheels ?—W. R. | 

CEMENT.—I have a small soda water machine which is 
made of glass, the foot of which has been cemented to a 
stone china stand and is now separated. Will any reader 
inform me what cement to use for fixing it again ?—Sopa 
WATER. 

SPIRAL GROOVE. —W. H. N. will much oblige me if he 
will inform me how to cuta spiral groove of one twist in 
l2in. in a rod of brass 3in, in diameter? I have for some 
time been at a loss how to accomplish this.—A TURNER. 

CUTTING SHOULDER ON tHe Latax.—Will any reader 
favour me with a few words of advice as to cutting a square 
shoulder to a piece of wood on the lathe ? I can manage 
pretty well with ordinary work, but cannot get over a 
square shoulder without breaking the angle of.—A VERY 
Youna HAND. 

TURNING, —I have a small lathe (a dentist’s I believe), 
2% inch centre, Is this too small for brass-turning ?—NEw 
SUBSORIBER, X, x Y, ` 

COUNTERBALANOE.—Will any reader inform me whether 
the counterbalance for a fiy-wheel of an engine or 
machine ought to be fixed on the periphery, or at 
the same distance as the centres of the crank? 
Namely, suppose the crank to be l4in., should the 


counterbalance on the wheel be l4in. from the centre į 


of the same? Also, supposing the weight to be on 
the periphery, would it make any difference if worked 


at say 10 or 100 revolutions per minute? T enclose sketch 
showing the two weights. A, counterbalance on periphery ; 
B, do. at 14in. ; C, crank 14in.—R. W. B. ` 

PUNCHING AND SHEARING MAOuINE.—Can any of your 
readers tell me where I can get a punching and shearing 
machine, worked by hand (with fly-wheel or screw), that 
will punch a }in. hole in din. iron, and cut just the same 
or less? A second-hand one preferred to suit a common 
COUNTRY SMITH, 

FuRNACH FOR WELDING Tusxs.—I want a drawing of a 
good furna:e for welding iron tubes, such as gan-barrelg 
or gaspipcs, etc. Perhaps some reader can furnish me 
either with the drawing or direct me to somebody from 
whom I can get it. I am prepared to pay a reasonable 
price for it.—PHILIP Carr. 

Dry Airn.—I want to introduce a blast of cold air into a 
reom, but in refrigerating the air, I wish it io be kept 
perfectly dry. Oan any of your readers tell me the best 
way to effect this ?—Scrouraronr. . 

VIOLIN PurFLING.—Can any correspondent inform me 
whether, and if any, what machinery or special tools are 
used for cutting the grooves for purfling a violin? If none, 
describe a simple method of doing the same,—J, A, F, R. 
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SKELETONS OF LEAVES.—(Can any reader tell me how to 
procure the skeletons of leaves quickly ?—J, C. 8. 

Hortis.—Can any reader tell me how to dry plants for 
a hortis siccus, or dry garden ?—J, C. S, 

INDIA-RUBBER BINDING.—Can any reader inform me 
where I can get a book bound with an india-rubber back, 
a without stitching by Hancock’s patent process ?—F, 


STRENGTH OF TiMBER.—Will any subscriber favour me 
with a rule for finding the strength of timber, For example, 
suppose a beam 25ft. long. bin. by loin., what weight 
would that carry in the middle?—W. E. H. 

ELECTRIC BELL,—Will any reader give me a few hints 
relative te the manner of fixing the wire of a bell, where 
ihe said bell is to be rang by an electric current? I believe 
the plan is in general use in the large hotels of Paris, and 
in some cases it is used in London.—ARNoLD HENRY. 

TaPs,—Can any reader inform me how to flute taps in 
ascrew cutting lathe ?—C. W. 
there is a small compact instrument for cooling, boiling, 
or warming water? I want plan and description. I see 
there ig one in No. 33, Vol. 2, but I want one on a much 
smaller scale.—-SLIDE RULE. 

CARBON BartEry.—Mr. Tonkes recently stated that he 
had constructed a very powerful carbon battery. Will he 
oblige me by giving such directions ag will enable me to 
construct a battery like his ?—H, Brown. 

PHOTOGRAPHIO BACKGROUND. — In my photographic 
Studio the background has been soiled by damp. Oan any 
reader inform me how to make a paint to print ita dark 
slate colour without oil ?—J. Watson. 

CopaL VARNISH,—Can any reader inform me the best 
and cheapest means of making copal varnish ?—T. W. 

HOFFMANN AND Licut’s BRICK-KILN.—Any reader who 
can supply me information as to who are the agents in this 
country for the above mentioned kiln will very much 
oblige.—J. W. R. ao 


REPLIES TO QUERIES. 


ABERRATION.—‘‘ Bickerdike” asks for “ A mathematical 
demonstration of the curve of aberration.” Inasmuch as 
his information on this subject appears to be of a somewhat 
imperfect character, I shall, perhaps, best succeed in 
making the matter clear to him, if I begin ab initio, and 
explain popularly what aberration is, employing only suffi- 
cient mathematics to render my remarks intelligible, 
Aberration, then, may be defined as that apparent displace- 
ment of a star which arises from the fact that light travels 
with a measurable velocity, and that the earth itself is 
moving with enormous speed in its orbit. A familiar 
example, employed by a great many writers on astro- 
nomy, may illustrate this. If rain fall perpendicularly 


upon a person at rest, he perceives that it is descending in 
perpendicular lines; but, let him run forward, and the 
rain will appear to him to beat ayainst his face, and to 
come in a slanting direction from somewhere in front of 
S 

oo; 
\ / 
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him. Now, in the figure I have drawn, let the tube $, 
held in the direction E s, remain stationary, and let a drop 
of rain fall from §$ ; it will evidently fall against the inner 
side of the tube. If, however, we suppose that, during 
the precise time occupied bythe drop in falling from. s to 
E’, the tube moves from E to E’ ; it follows that this drop 
Will occupy the middle of the tube during its who'e pas- 
sage, and will seem to have come in the direction S’ E’, 
The slant of the rain is measured by the angle SH’ 8’, 
and, as the triangle s E R'is right-angled, E W’ = B's 
x tangent A s Æ’, or what is, of course, equal to it, to 
SE’ 8’, That is to say— 

Velocity of tubes = velocity of rain x tangent of slant, 

Now, then, let us suppose § to be a star, ands E the dis- 
tance travelled by its light, in the time during which the 
earth moves from E to E’, then the angle S E 8 is called 


the aberration of the star. So in fact 
Velocity of earth = velocity of light x tangent of aberra- 
Velocity 
, of earth. 
tion, and consequently tangent of aberration = -———— 
Velocity 
of light. 


Taking the velocity of light (as determined by the superb 


and solving this equation, we find that the aberration of any 
Star equals 20/4451, In the case of astar situated in the 
pole of the Ecliptic, it will appear, in the course of the year, 
to describe a minute circle with a radius of 20 4451, about 
its mean place, whereas, a star in the Ecliptic itself is dis- 
placed only in that plane, and seems to travel in a straigh’ 
line 40//°8902, long, or 20” '4451 on each side of its mean 
place. Intermediately between the Fcliptic and its Poles 
Stars will seem to describe ellipses, all having major axes 
equal 40:8902; ihe proportions of their two axes being in 
that of unity to the sine of their respective latitudes. I 
think thatif “ Bickerdike ” will lay down the earth’s orbit 


Cooling LiguIDs.—Will any correspondent tell me if: 


v 


experiments of M. Fizeau) at 193,118:5 miles in a second, | 
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upon a piece of paper, and employing a pin’s head to re- 
present-a star, and holding it above the paper over the mark 
he puts for the sun, draw lines from it to the earth, sup 
posed to be in motibn ; and further conceive that the :ub- 
stance composing these lines takes a measurable interval 
to come from the pin's head to his moving earth, he will be 
able to realize to himself the effect of aberration much 
more vividly than he would ever be able to do from any 
amount of written description. A very little consideration 
will show, him that as the earth describes an ellipse (which 
is not far from a circie) in the course of twelve months, 
any star in the pole of the Ecliptic must seem to describe 
its counterpart, and to be always 90 degs. in advance of the 
earth in its munature orbit. For further information, I 
would refer ‘‘ Bickerdike”’ to almost.any standard book 
on astronomy, or to that astonishing y cheap shilling’s 
worth, ‘‘Main's Rudimentary Astronomy” in Weale’s 
Series, — A FELLOW OF THE RoyaL ASTRONOMICAL 
SOCLETY. l 

PRACTICAL PHOTOGRAPHY. —I am obliged to ‘Old Hand” 
for his criticism; I shall ask his advice after a few brief 
remarks. On reference, I think that much is implied in 
the paper, which, perhaps, does not appear evident at 
first. I suppose no one would trouble to cleanse their 
Bath while it worked well; Oid Hand forgets the adage 
that doctors differ ; I stated as to using the same Bath for 
all purposes:—‘‘I do not say that this plan is by any 
means accurate.” If Old Hand will refer to Chapter LV. of 
Harvey, Reynolds, and Fowler’s Manual, he will see there 
what will save me a great déal of writing—how that a bath 
with less iodide will not work graciously for more than a 
fortnight, and how it was made in splendid condition 
by being evaporated in the kitchen oven, &c. With all due 
deference to Od Hand’s objection, I simply reply that I 
must beg to be allowed to differ. And now I want Old 
Hand's advice, He has taken a wet plate 2 miles to expose 
it, which, bye the bye, must be rather warm work for one 
of the hottest days in July; if Iam correct in surmising 
that he ran 2 miles, exposed the plate, and then ran two 
miles back, and thisin 35 minutes. Now will Old Hand tell 
me his exact manipulation ; how was the plate looking half 
dry? What devel per was used? Any failure from crape 
lines or iron deposit? I should be glad with a rather full 
answer, as it may save me a dealoftrouble. Thanks to 

Old Hand for his good opinion of at least some part of my 
` paper.—PLoDDER, 

COLOURING PHoToGRAPHS.—H. Pin enquires how he may 
colour Photographs. In orderto doso he must first remove 
the Cay The photographs to be coloured must be 
size 1 with Isinglass to which is added a few drops of pre- 
pared ga!l; when dry, the colour must be stippled on,—C, 
BURGESS, i 

Power oF MicRoScorpe (No. 43) — The microscope 
advertised to magnify about 4,000 times is probably 
intended to magnify 60 diameters, l A 
or 3,600 times superficial. ‘Ihe 
annexed figure represents an 
object, round or square, 1-10th of 
an inch in diameter, magnified 6 
dia. meters, or 86 times. Though 
the advertised powers, when given 
in sup rficial measure, are seidom 
to be trusted, an object never 
looks so much magnified as ıt really is. 


Loox through 
a microscope or telescope with one eye, and at the same 
object (unmagnified) with the other, and you will have 


a proofofthis, Theimages may easily be made to coincide 
(apparently) on the retina of each eye.—J. H. 

SPECULUM FoR A TELESCOPE.—‘‘ Astro” will find the 
fullest detail as to grinding and polishing specula, in 
& Woltzapffel’s Turning and Mechanical Manipulation,” Vol. 
8, pp. 1274 to 1295; in ‘* Nichols Cyclopedia of the 
Physical Sciences,” pp. 675 to 686; in * Herschel on the 
Telescope,” pp. 126 to 178, or in ‘ Pritchard on Optical 
Instruments.” He appears to wish to work a metallic 
speculum, the mat 2rials for which he could, of course, pro- 
cure in Manchester ; but, if he will take my advice, he ill 
grind a glass speculum instead (any sort of glass will do, 
provided it ne thick enough), and silver it by the process 
described by M. Petitjean at p. 148 of Vol 2 of the ENG- 
LISH MECHANIC., It will not cost him a tithe of what a 
metal one would do, and will be easier to manipulate in 
every way:—AN AMATEUR TURNER. 

CLEAR VARNISHING Fret WorxK.—‘‘Ubique’’ will find 
cleay varnish at any of the London ‘makers (ask for white 
hard varnish), All the best London pianoforte makers 
French polish the fret work. Surely this is delicate enough. 
In America the pianos are varnished and rubbed down 
“with pumice stone, then finished with a coat of clear 
varnish. In this method there would be the rubbing, 
which would be as bad as polishing, and 4 fifty times 
longer process. I have no doubt they have better varnish 
in America than can be had in England. French polish 
will not stand the climate, which, doubtless, caused a 
search for better varnish.—A. FRET CUTTER. 

SPECULA For TeLescorr,—If ‘‘ Astro” will write to W, 
Smith, 43, St. Stephen’s-street, Salford, he will obtain the 
required information respecting specula for telescopes.— 
J, L. 

GRINDING AND POLISHING SprcuLA,— Astro” will find 
ample instruction as to casting, grinding, and polishing 
specula in Edwards’ treatise, annexed to the “Nautical 
Almanac for 1787,” or in “ Nicholson’s Chemical Die- 
tionary” (quarto), and in the Mzcuanic, Vol. 2, by James 
Smith, author of ~ The Panorama of Science and Art.” IL 
have made specula from 23in. up to 8in. diameter. The 
best cow position. was 320z. copper, 15ł0z. tin, 140z. arsenic, 
and }łoz, zinc. The zinc seizes what little oxide that may 

be mixed with the copper, and rises to the top, and is 
skimmed off as oxideof zinc. Use no more heat than is 
necessary, stir it well from the bottom of crucible to top, 
and when it shines like mercury, pour it off quickly into 
the mould, which should be of cast iron, Best copper 
about lid, per lb.—Bar Tin ild. per lb.—may be had in 
Manchester,—P. A. BOWLER, . 


Ar-Gun, — Thanks to ‘Jobn Agriculturist” for the 


description of his air-gun,—C. W.°: 

Invia INK.—In reply to a recent enquiry under this 
head, I send the following extract from an old work, en- 
titled «* Montgomery Martin’s Eastern India:’"—‘' A few 
persons live by making ink, which is kept both in a liquid 
and solid form. 95 s.w. of linseed oil, give 5s.w. of lamp 
blask, collected by an earthen lamp. Take 4s.w. of lamp 
black, 5 s.w. of gum arabic, adda little water, and rub in 
an iron mortar with a wooder pestal for three hours ; then 
infuse 1} s.w. of gall nuts in 10 s.w. of water, add the 
strained infusion to the rubbed materials. Then rub again 
for three hours, then put the pot into the sun.or a warm 
place, until the paste dries sufficiently to admit of its being 
made into small lumps or cakes."—-GrorGe DUTTON. 

Soap MakinG.—In reply to Robert Marsh’s enquiry I 
beg to say that he can derive muck practical information 

‘on soap making in all its branches by consulting such 

. works as Merfit’s, Kurten’s, and others, to be had from 
Messrs. Trubner and Co., or Messrs. Spon, viz., “ A Treatise 
on Chemistry, applied to the Manufacture of Soap and 
Candles,” price from 25s. to 30s, (Merfit’s), ‘“Kurten on the 
Art of Manufacturing Soaps, &c.,” price 68,—GnoRGz DUT- 
TON, - 

ENGING FoR Driving Boat.—R. T. asks for dimensions, 
and price of a double engine suitable to drive a boat of 
15ft, long, I havein my possession the castings requisite 
for the purpose. I designed them two years ago for a 
boat of 16ft. long, but as I removed from a seaport town 
I abandosed my intention of finishing them. The cylin- 
ders are ŝin, diameter and Sin. stroke oscillating, and were 
originally intended to be inverted at am angle of 45°, 
The cy!inders are not: bored, but some filing work has been 
done‘about the steam chests, &c,—Looomorivs, St, Helen's, 
Lancashire, 

ENGINES FOR Boats.—Let R, T. write to Mr, Parker, of 
Lilford road, Camberwell. He has lately tried a boat of 
about the same dimensions, and very successful he 
was. 

Mouper’s Guipe.—‘ A Moulder ” can get the fo‘lowing 
works from Messrs, Spon, 16, Bucklersbury, London, price 
5s. post free, published 1864, viz., ‘‘ Overman’s Moulder’s 
and Founder's Guide, a Treatise on Moulding and Founding 
in green sand, dry sand, loam, and cement.” Moulding of 
Machine frames, Mill gear, Hollow ware, Ornaments, 
Trinkets, Bélis, Statues ; Description of Mou'ds for Iron, 
Bronze, Brass, and other Metals, with receipts for Alloy, 
Bronze, Varnish, and Colours. Another Moulder’s Guide 
can be had from Trubner, 60, Paternoster-row, price 4s. 
6d.—GxrorGEe DUTTON. l 

BASTARD WEBEL is a term usually restricted to a bevel 
wheel, which is not entirely of the same pitch as the 
wheel it works into, The accompanying rough sketch 


el edaled 


A 


will explain my meaning :—A B, a pair of bevels working 
at right angies ; C a bastard wheel working into A of the 
same number of teeth as B. By comparing B and C if 
will be seen that, although they are the same diameter and 
pitch at the back, yet at the face O is larger in diameter 
than B, and consequently the pitch of O will be coarser at 
the face than A. A bastard wheel is usually made to save 
the trouble of making two wheels.—J.C.8. 

Pirog oF WHEELS.—I fear. Wm. Gale will find it dificult 
to arrive at what he wants by Joseph Stanley’s arithmetic, 
Mr. Stanley says if the number of cogs be multiplied by 
the pitch, the product will be the circumfer-nce, which 
product multiplied by 7 and divided by 22, will give the 
diameter ; buta little consideration wiilshow that the result 
is erroneous, and the greater the pitch, the more the error, 
because the pitch and number of cogs form a polygon of as 
many sides as there are cogs. Now takea simple case : 
Suppose a wheel of 6 cogs, and 6 in, pitch, then according 
to Mr. Stanley, and C. A. T., the circumference would be 
36 in., but according to Euclid it would be 37:6992. IfI 
understand Mr. Gale, what-he wants to know is where to 
circumscribe the pitch line on a wheel: if so, half the heght, 
(or, as some call it length,) of the cog, less by what is re- 
quired for freedom to work is the proper plan. —JAMES 
SHARPE, 


Cuuck,—I am sorry to find that T, E. Merritt miunder- |. 
stands my illustration of the faulty part of his chuck. In-- 


stead of expanding the hinged jaws 4 of an inch each, asI 
show in illustration, making from 4 inch to % inch, ray: 


suppose the chuck to be made for 1-16:h drill, expand the. 


jaws and put ina3-.16th or 4 drill, measuring the shanks to 
ancrease or diminish according to size of drill. I contend 
the nut will choak upon the jaws, unless, instead of the 
mut being coned to the same angle as the jaws, it berounded 
which will then adapt itself as the jaws are expanded, 
trusting this explanation sufficient, perhaps some other 
subscriber will give an opinion upon this subject.—H. 
GRAY. 


By alloying a metal with a non-metallic substance the 
conductive power of the metal is altered as shown in the 
case of the combination of iron with carbon, thus—forged 
iron isrepresented by 436, steel 397, and cast iron 359, 
silver being taken as 1,000. 

Tur Government proposes to appropriate the vacant 
land at South Kensington, one portion to the reception of 
certain collections from the British Museum, the other to 
patents, 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters ‘intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 
Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 

take to return such as may be rejected, 


A, Law.—You can purchase the disenfecting fluid of any 
chemist in a moderate way of business. 

Grorce Durron.—We have searched the last six numbers 
of the work you name without success, If you can 
furnish us with the exact date we shall perhaps be able 
to meet your wishes. 

SLIDE VALVE.—Received too late for engraving diagram 
this week. 


. A WELL SATISFIED SUBSCRIBER FROM THE BEGINNING.— 


Received with thanks, 

J.E P. W.—See article in next number, 

Jas, ConnoRk.—We shall be glad to accept your com- 
munication on trains of wheels. _ 

Carpon.—We have not the correct address, but should 
think that the Post-office authorities ought to have found 
the firm through your direction, Try the Post-office 
Directory. Thanks for your hint respecting the shops ; 
we will see that a better supply is forwarded. 

Guasgow.—If you wish for a gooé second-hand one you had 
better advertise ; you can then select for yourself. 

CHARLES WATsRHoUSE.—Directions have been given in 
the last two or three numbers, 

J. Stons.—Mr. Page is one of our chief engineers. We 
cannot recommend you any special book, out you will 
find constant reference to works in hand in the pages of 
the Builder, Building News, and Practical Mechanics 
Journal. 

BIOKERDIKE.— Gentleman's Magazine, Bradbury and Evans, 
Whitefriars, price 2s. 6d. monthly. 

FREDERICK JoHNSTON.—Not applicable to all the purposes 
of the steam engine. Itis but as yet in its infancy. 

J. Davipson.—Received, and under consideration. 

W. H. M.—Such aglue has been tried but will not work. 

J. T. M.—In our opinion steel is decidedly the best; 
the Americans also give it the preference. . 

X. x Y,—Can obtain such a work of Lockwood, Pater- 
noster-row, 

W. G. P, (Dublin.)—Your boiler would require to be 
about 18 inches in height—of copper, brazed, with about a 
dozen brass tubes under a foot in length, and not more 
than žin. diameter. Your boiler should be of, say 11 in. 
diameter, the internal fire-box three inches less outside 
diameter, and seven inches from grate to crown, A smoke- — 
box of sheet iron, domed, can be fitted on the top of the 
boiler, with afunnel half as high again as the boiler, of 
not less than two inches diameter ; into this turn your 
waste steam. For fuel, we find for such boilers that 
small coke ig most generally used, You might beable 
to purchase such at second-hand.. Why not speculate a 
few shillings ? | l 

Jas. MATHER. —Weshould advise you to keep to the model 
engines ; they generally find a ready market. 

ARNOLD Hanry,—You can obtain it through any respect- 
able optician. 

DAYID CopPpERFIELD.—Thanks for the suggestion. It is 
our wish to keep’ our advertisements as close a3 possible 
so as not to interfere with the general matter, 

L. M,—Jas. MUIR, —-A. GLASGOW SUBSCRIBER. —J. B, JOHNS, 
and others, are also answered by the above, 

Taos. T. B,—So much will depend on circumstances that 

we can scarcely venture an opinion, Perhaps £100. 

R. P. (Dublin). —Was snapt up in no time, but there may 
yet happen another chance, All advertised in the 
Exchange have been, we believe, exchanged to 
satisfaction, l 

A Manx Man.—We can judge of nothing unless you forward 
us a drawing, Such a contrivance is really wanted ; send 
a sketch and you shall have our opinion, 

ALFRED P. WIRE, —Thanks, , 

J. M.—You must first state the work you want to turn out 
of your mill, oo, 

AnTHRacirs.—Only, at present, from a manofacturing 
chemist, If there is none in your town, a dispensing 
chemist could tell you the nearest, and to him you could 
write. Respecting the technicalities spoken of, it is 
simply impossible to avoid them. You are aware there 
is no royal road to knowledge, and, giving the quantity 
of matter we do weekly, it is impossible for us to go on 
repeating —which we should have to do to comply with 
your request. The queries, as you are aware, are 
answered by working men, and really we have 80 many 
thanks sent us for the answers, both there and other- 

wise, that we are inclined to fancy you are somewhat 
mistaken. We say this without any intention of offend- 
ing. Respecting the technical terms, the use of them 
in an order to a chemist will be sufficient; you may 
prove this on trial very quickly. 

J. B. (StRooD).—You would require to do it through an 
advertising agent in London—send a specimen adver. 
tisement, and a request to know his charges for inserting 
it in two Belgic and French papers, once a week, for a 
mouth, to W. Thomas, 26, Brydges Street, Covent Garden. 
You will find the wages in most cases about the same— 
allowing for differences in prices of various things. There 
is some capital practice to be had in both couatries, just 
now. 

VERTICAL Saw.—We have no. doubt a few shillings would 
be well spent in our advertising columns, Numbers of 
our readers we are certain would be able to suit you toa 


T, 

SrzaM Juv.—The entry into the box of the pipes should 
be as small as possible, but the difference would be almost 
Inappreciable, 


Marca 2, 1866.) 


J. W. R. (NewoastLu-on-Tynz).—A correspondent in our 
last, as you will have noticed, has given an opinion 


adverse to yours, -The scheme is patented; we have 


elsewhere inserted part of your query. 


*,* We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. “ A Subscriber” is no signature—we have 
rig by the thousand; the same with ‘Well Wisher,’’ 
z C. 


PROGRESS. OF INVENTION. | * 
Mortrvi-PowzR ENGINES—An invention has been 
provisionally specified by M. Gerin, of Paris, which relates 
to a means Of utilising the expansion of gases and 
vapours at all pressures and temperatur.s, by combining 
the rectilinear to and fro motion of several pistons united 


together for the production of rotary motion therefrom, and 


80 ab to obtain motive-power acting constantly in the 
same circular direction without the aid of intermediate 
parts, which absorb a large part of the m:tive-power through 
friction or otherwise. . 

FrireBRicKs.—In the course of a discussion at the 
Academy of Sciénces on the 5th inst., on a paper by Captain 
Caron, it was stated that the firebricks used in France for 
metallurgical purposes are brought from this country, and 
that they are sold at one franc each. It was suggested by 
M, Boussingault that magnesia bricks would not bé more 
expensive, and it would appear that there is an advantage 
in using this substance. In this country crude fireclay is 
worth from. five to ten shillings or even a guinea per 
ton. i 

MANUFACTURE OF STEEL AND HOMOGENEOUS IRoN.—The 
essence of the invention of Mr.- Robert Mushet, of Chelten- 
ham, consists in refining or purifying melted pneumatised 
pig-iron or cast-iron by the joint action of the pneumatic 
blast, and that of successive eliminations, by meaus of the 
said pneumatic blast, of the carbon and manganese, and of 
the carbon, manganese, and titanium, of repsated doses of 
spiegeleisen, or, of spiegelsisen, and titanic pig-metal, 
jointly added to meltéd pneumatised déecarbonised pig-iron 
or cast-iron. 

_Kzyine Brioxs,—By the simple and not novel invention 
of moulding common bricks with dovetailed grooves in 
various ways; by means of which they can be more firmly 
cemented together, a decided improvement in the construc- 
tidn of brick walls appeařs to have been secured, at little 
or no additional cost, and, indeed, tothe saving of the 
cost of iron bouding. The patentee is Mr, T. L. Jowitt, 
of Swansea, architect. His specification includes the 
manufacture in any plastic material. The various applica- 
tions of such an inVention wil: be very obvious to our pro- 
fessional readers; but we may instance a secondary or 
incidental one: thus, by inserting pieces of wood, flush 
with the piaster, in the grooves before setting, joiners’ 
work, or any ornamental work requiring nailing, can be 
easily fixed. The bricks can all be made and used as 
common bricks, and architects and engineers can specify 
them without breaking existing contracts, 


| PATENT RECORD. 
Selected fromthe Commissioners of Patents’ Journal 


APPLICATIONS FOR LETTERS PATENT, 


442, Alfred Stoddart, Brook-street, Kennington-road, im- 
provements in apparatus to be employed in illusory 
exhibitions. 

Montague Richard Leverson, 66, Bishopsgate-street, 

London, improvements in the manufacture of gas 

Suitable to be used for illumination or for obtaining 

heat or motive power.—A communication. 

Samuel Marland, Clayton, near Manchester, improve- 

ments in obtaining and applying artificial heat, and 

in apparatus employed therein. 

Charles Gilpin, Esq., 10, Bedford-square, improve- 

ments in the production of copper or other metallic 

plates, for the purpose of printing therefrom. 

Samuel William Keliy, Cardiff, improveménts in the 

manufacture of rails, bars, and girders. 

. John Ogden, Leeds, improved means or apparatus for 
the extinguishing of fires in steam vessels, mills, and 
other buildings in which steam is ubed: ; 

. William Robert Lake, 8, Southampton-buildings, 
Chancery-lane, improvements in vices. 

. Frederick Ransome, Southwark-bridge, improvements 
n the manufacture of building blocks of artificial 

one, 

459, William Cotter, Hackney-road, improvements in 
- heating apparatus used for melting glue, and for 
heating wood and irons. 

. Henry Ernest Baron dé Gablenz, Berlin, an improved 
System of submarine telegraphic cable for the trans- 

mission of electric despatches, 

Robert Smith, Paper Staining Works, Hyde-road, 

Manchester, certain improvements in printing designs 

on paper for hangings, coverings, sun blinds, and 

other purposes, 


44k, 


447, 


449, 


photography, and in-the process of producing printing 
surfaces and other like sutfaces by the aid of photo- 
graphic agency.—A communication, 
. Henry Edward Newton, 66, Chancery-lane, improve. 
ments in optical instruments.—A communication. 
. Thomas Adams, 5, Duke street, Adelphi, improve- 
ments and applicable to slide valves, pistons, and 
glands, 
Donald Nicoll, Oaklands Hall, Kilburn, improvements 
in the construction of electric telegraph conductors, 
and in the method of preparing and laying the same, 
also in the machinery or apparatus to be employed 
_ therein, . f 
489, Thomas Charles Boutet, Lewisham-road, Greenwich, 


480, 


_ENGLISH, MECHANIC AND MIRROR 


. Michael Henry, 68, Fleet-street, improvements in- 


Zo. 


a new system of bridge, with a means of constructing 
them of a single reach or span from one bank to the 
other, that is, without piles between the abutments, 

502. Adolphus Henry Linnington, 58, Fenchurch-street, 
improvements in rudders and steering apparatus, — 
A communication. 
James Heywood Whitehead, Saddleworth, York, 
improvements in apparatus for heating the feed water 
for steam boilers. l 
Henry Willis, Worcester, improvements in mechanism 
for converting rotary motion in reciprocating motion. 
Joshua Kidd, Battersea Rise, improvements in car- 
buretting low pressure superheated steam, air, or coal 
gas for lighting and heating purposes, for generating 
steam or hydro-carbon vapour, and in apparatus em- 
ployed therein, . 


503. 


508, 
513. 


LIST OF SPECIFICATIONS, &¢. 2 
PUBLISHED DURING THE WEEK ENDING 17TH FuBRUARY, 1866. 
650. Blast-heating stoves for furnaces, R. Howson—4d, 
691. Refrigerating or freezing liquids, J. Henderson—ls, 4d. 
703, Fibrous material for manfng paper, J. Webb—4d. 
704, Regulating lamp shades or reflectors, W. Clark—8d, 
705. Preparing colouring matters, F, Wise —4d. 
706, Facilitating dental operations, W. D. Napier—4d, 
707. Supplying measured quantities of water, &c, R. G. 
Rattray—4d. 7 l 

. Breech-loading fire-arms and cartridges, F, A, Braend- 

lin ~1s. 2d. 
Levers for railway switches aud signals, J, Deas—10d. 
. Heels for boots and shoes, G@. Evans —8d. _ 
. Breech-loading fire-arms, R. A. Brooman—8d. 
. Photography, R. A. Brooman—4d. 
. Protecting telegraphic instruments, A, Bertsch—4d. 
. Safes, E. D., Hodgson—ls., 4d. 
. Drying and sorting coals, ores, &c., F., H. Warlich—4d, 
. Lace or net, J. Wilkie—4d. 
Vaporizing hydro-carbon liquids, Œ. T. Bouafield— 

Is. 4d, 
Bleaching and dyeing yarn, L. Gantert—10d. 
. Securing uniform temperatures, A. V, Newton—4d, 
. Trimming, J. P, Booth—4d, 
Colour printing, I, Baggs—4d. 
. Tuyeres, N. N. Solly—4d. . 
. Electric piles, &c., W. Clark—8d. 
. Smoke vents or chimneys, T. Kennedy—4d. | 
. Stockings, &c., H. Owen—4d. 
. Keyless watches, H, Chevob—8d. 
. Distilling oils from coals, &c., W. E. Newton—ls. 
. Safes, E. Loysel—4d. 
. Obtaining sulphnrous acid, A. P. Price—4d. 
. Cooling animal and other charcoal, J, F. Brinjes—10d. 
. Gas engines, H. Smith—4d. 
. Treating and purifying oils and fats, C. Morfit—4d, 
. Mail and despatch bags, &¢,, G. T. Bousfield —4d., 


784, Preserving timber, 8,B Boulton—Is. 6d. 

735. Threshing machinery, M. Meisel—4d, 

736. Rolling and shaping metals, J. Ramsbottom—ls, 10d, 
737. Mining coal, &c., J. Farrar, and E. Booth—10d. 


. Railways, W. Loeder=10d. 
. Agricultural implements, J. Seaman—8d. 
. Working railway signals, R, Bell—10d. 
. Musical instruments, W. Brookes—10d. 
742, Threshing, dressing, and grinding grain, &c., J. 
Marshall—4d, 
. Steam generators and evaporators, A, V. Newton—6d, 
. Differential wheel gearing, J. Standfield—4d, 
. Railway breaks, H. A. Bonneville—8d. 
. Pencil shield, C. A, Wheeler—4d. 
. Tempering knives, tools, &c., H. Wethered—4d, 
. Steam engines, B. Lawrence—8d. 
. Telegraph posts, G. Dibley, and F. Braby—10d. 
. Looms, J. Bullough—lis. 6d. 
Combined steam engine and pump, J. Goodfellow—4d. 
. Treating waste canvas, &c., W. M. Williams—4d, 
. Lamps and lanterns, A. V. Newton—lIs. 
. Cocks or valves, W. Roberts—4dd. 
. Driving smiths’ fans, J. Cookson—4d. . 
Lap machines, T. Ogden—4d. 
. Weighing machines, J. McConnell—1lod, 
. Clothing, G. Ralston —8d. 
. Weft stop motions for looms. E. Pilling—10d, 
. Peeling almonds, J. H. Wathew—4d. 
. Drawing off liquids from casks, J. Walls —10d. 
. Mordanting cloth and yarns, T. Kenyon, jun,—4d. 
. Attaching buttons to fabrics, F. Wise ~1s. 
. Brushes or brooms, J. Vero —4d. 
. Preparing hyposulphite of lime, J. C. Stevenson—4d. 
766. Sewing machines, O. Robinson —4d. 
767, Brick and tile machines, C. W. Spark, T, 8. Cross, 
W, Adkins—4d. 
768, Floor cloths, J. H. Kidd, and J. C. Mather—10d. 
769. Paper collars, S. S. Gray —1s. 
770, Mouth-piece for cigars, T. Oliver, and J. Musto —4d. 
*,* Specifications will be forwarded from the Commiomuuers of 
Patents’ Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 53. must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty’s Patent Office, 
We cannot undertake to forward Specifications, or Books advertised 
from the office of Tas ENGLish MECHANIC, 


PROPERTY RECORD, 


—)— 


SALES AT GARRAWAY’S. 
By Mr. NEWBON. 

Leasehold residence, being No. 6, Compton-terrace, Isling- 
ton, letat £90 per annum, term 96 years from 1821, at £10 
per annum—sold for £1,300. 

Leasehold three residences, being Nos. 30, 35, and 36, 
Richmond-crescent, Richmond-road, Barnsbury, producing 
£158 perannum, term 85 years unexpired, at £8. each per 
annum— £1,595. 


Leasehold house, being No. 177, Huston-road, let at £54 


ea pean) term 42 years unexpired, at £14 per annum— 


Leasehold residence, being No, 63, Hemingford-road, 
Barasbury, let at £36 per annum, term 98 years from 1844, 
at £6 per annum—£425. f 

Leasehold two houses, being Nos, 2 and 4, Caledonia- 
street, King’s-cross, also two cottages in the rear, producing 
£96 4s, per annum, term 38 years unexpired, at £8 each 
per annum— £610, A 

Leasehold house, being No. 43, New Church-street, Bor- 
mondsey, let at £24 per annum, term 24 years unexpired, 
at £2 per annum—£150, 


MEETINGS FOR THE WEEK. 


TuESDAY.—Medical and Chirurgical, 8}. Civil En- 
gineers, 8. Mr. Edwin Clark, ‘The hydraulic lift graving 
dock.” Zoological 8$, Ethnological, 8. 1. Sir John 
Lubbock, Bart., and Mr.. Frederick Lubbock, ‘On the true 
assignation of the bronze weapons, &c.”’ 2. Mr. John 
Crawfurd, ‘‘On the origin and history of written lan- 
guages.” Royal Inst., 3. Professor Frankland, F.R.S., 


On the non-metallic elements.” 


WEDNESDAY.—Society of Arts, 8. Report by the Secre- 
tary, ‘‘ On the results of the Art-Workmanship competi- 
tion, from its commencement.” 

THuRSDAY,—Royal, 8}. Antiquaries, 8}. Linnean, 8. 
Mr. Herbert Spencer, ‘‘On circulation and the formation 
of wood in plants.” Chemical, 8. 1. Mr. C. R. Wright, 
‘‘Chemical action of sunlight.’' 2, Prof, Church, ‘“ New 
Cornish minerals.” Royal Society Club, 6, Artists and 
Amateurs, 8, Royal Inst., 8. Professor Frankland, F.R.S. 
** On the non-metallic elements.’’ 

Fripsy.—Royal Inst., 8.. Mr.. G. Scharf, ‘On Por- 
traiture.” Philological, 8, Archæological Inst., 4. 

Sat.—Royal Inst., 3. Rev. G. Henslow, “On systematic 
and structural botany.” - : 


BUILDING AND ENGINEERING CON. 
TRACTS OPEN FOR TENDER. 


Excavation and building a brick gasholder tank, 104 ft. 
in diameter, and 33 ft. deep, with hydraulic well, and coun- 
terforts complete for the Corporation of Stockport. Par- 
ticulars of Mr. Jacques, engineer and manager, Court-house, 
Stockport. i 

Sapply of an iron wharf crane, warranted to lift five tons 
as a working average, to the Southampton Harbour and 
Pier Board. Particulars at the office of the Surveyor, at 
his office, Town Quay, | 

The Town Council of the Borough of Dorchester invite 
tenders for the following works :—Contract No. 1.—For 
supplying and erecting a compound or condensing Steam 
Engine, with a Boiler and Pump, capable of lifting 30,000 
gallons of water per hour from a well to a height of 150 ft. 
Contract No. 2.—For Supplying about 500 fs. of 12 in. cast 
iron water pipes, Particulars from Jeremiah Jowett, Esq., 
C. E., atthe Guildhall, Dorchester. 

- Erection of a Lighthonse Lantern, and for other ironwork 
for the Flataolm Lighthouse, near Cardiff. Particulars 
of P. H. Berthon, Esq., Trinity House, London. E.C. 

Tenders for a Telescope gasholder, the inner lift to be 
100 ft. and the outer 102 ft, in diameter, arid 32 ft. deep, 
with the requisite guides, rollers, columns, and pirders, 
complete, Particularsof Mr. Jacques, engineer and manager, 
Court House, Stockport. 

Supply of broken granite to the Tottenham Local Board 
of Health. Particulars of William Heath, Esq., Board 
Office, High Cross, Tottenham. 
= Tue Commissioners of her Majesty’s Works and Public 
Buildings are prepared to receive tenders for the ordinary 
works and repairs to public buildings, Particulars at the 
Office of Work s, Whitehall, : 


TENDERS SENT IN FOR BUILDING 
WORKS, 


For new warehouses, Pudding Lane, City. Mr. Robert 
Edis, 4, Osnaburgh Terrace, Regent’s Park, architect :— 
Manley and Rogers, £1,894; Sharpington and Cole, £1,597 
Brown and Robinson, £1,410; King and Sons, £1,340; 
Conder, £1,227. 

Rebuilding part of house No, 16, Princes Street, Mile 
End, New Town., Mr. G. H. Simmonds, architect:— - 
Read and Son, £285; Cuthwaite, £225; Wood Brothers, 
£214 ; Langmead, £190; Tolley, £187. 

For four houses and a beerhouse at Bowles Dale, Chatham 
for W. Smith, Esq. F. H. Andrews, architect, Rochester, 
—Sampson, £1,740; Kemp, £1,700; Naylor and Son: 
£1,647 ; Collins and Son (accepted), £1,422 18s. 1d. y 

Alterations and additions at Ne. 5, Surrey Place, New- 
ington Batts. _ Mr. J. Turk Lacey, architect :—Messrs_ 
Southall and Watson, £210; Mr. M. Dentson, £182 2s. 
Mr, J, W. Jacob, £113 15s. | 

For the restoration of Billingshurst Church, Sussex. 
Mr. Robert Edis, architect :—Waddy and Sons (including 
new seats, &c), (accepted), £1,302, : 


LONDON COAL EXCHANGE. 

E PRICES oF COAL PER ToN. EPET. 

Cowpen Hartley, 163.; Hastings Hartley, 18s. ; Holywell 
Main, 17s. ; Tanfield Moor Butes, 15s. ; Eden Main, 163. 
6d.; Shaw’s Hartley, 18s. 6d.; Walls End Harton, 
15s. 91.; Walls End Braddyll’s Hetten, 17s. ; Walls End 
Haswell, 18s.; Walls End Hetton, 18s. Walis End Hetton 
Lyons, 15s. 9d.; Walls End South Hetton, 17s. 9d.; Walls 
End Tunstal, 15s 9d.; Walls Ead Caradoc, 173, 91 5 
Walls End Hartlepool, 17s. 9å,; Walls End Kelloe, 17s. ; 
Walls End East Hartlepool, 17s. 9d.; -Walls End South 
Hartlepool, 17s.; Walls End Tees, 17s. 6d, ; Walls End 
North Staffordshire. 17s. - p 

Ships ab market, 75; sold 44; unsold, 81; atsea, 29. 


340 
LATEST PRICES OF METALS. 


COPPER, £8. d. £ 

British—cake and tile..........per ton 95 0 O 96 

Sheet LESETT E ETTE ZITETZEIETIEEIZILEE] do 99 0 0 101 

IRON. 
Pig in Scotland ......secccce DOr ton, 310 6 cash. 
Welsh Bars, in London... do 715. 0 00 0 
Wales vccsccsveces do 615 0 700 
Staffordshire... do 810 0 — 
Sheets, single in London...... do 1015 0. —_ 
Hoops, first QUality....carcerecsoe do 9 15 0 x 
LEAD, 

Pig, Foreign....esssesssosorssssesse POT FON 2010 0 2915 0 

Redor minium ..essersessecsseoo do 22 10 0 — 

QUIOKSILVER sessoreoorerssosseeeore PEL bottle 7 15 0 "17 6 

STEEL, 

Swedish faggot sroroerosesossoes POL ton 0 0 6 _— 
39 CRS. vet cecceroossescosee do 15 10 0 16 0 0 
TIN. 

English BLOCKS, sssteivecesecsvenrss DOr cwt 4 12 0 — 

Banca Feeeaeregqtsacsee eee ugsseresreeses do 4 8 (8) — 


PRICES CURRENT OF TIMBER. 


Per load— £ s. £ 8. 


8. £ 8. 
Teak eesssseesesee L1 10 12 10 | Canada,2ndqual. 12 10 14 0 


Quebec, red pa. 3 5 415/56. Petersburg 
yellow pine 215 3 10 Vel. .ovvccee 1010 12 0 
Memel se.. 0 O O O} Finland......... 8 0 10 0 
elM esene 310 5 0j Memel essees 00O 00 
Dantzic oak...... 310 6 Oj Christiania, per 
PAnnwesne A 0 S10 C. 12 ft. 
Memel fir cn. 3 0 310 by 3 by 
Riga ssecorsssonee 3 5 3 10 9in. yellow 18 0 23 0 
Swedish .....0.. 2 0 2 10| Deck, Plank, 
Masts, Quebec, Dan tzio, 
rd. pine... 610 810 per 40 ft. 
yellow pine 5 0 6 0 5 in. .. O14 1 6 
red pine...... 0 0 0 0| Staves,perstand- 
Lathwood, Dant. ard M. 
fM eserse 5 10 6 10| QUebec, pipe ... 80 0 85 0 
St.Peter’s... 7 0 8 0 puncheon... 20 0 25 0 
Yellow Pine, per . Baltic crown 
reduced C, pipe assess 170 O 190 0 
Canada, Ist qual. 17 0 19 10 
MISCELLANEOUS. ' 
l £5 £ 8 - £ Ss 
PUMICE STONE pr Olive, Gallipoli... 56 10 0 0 
TOD sssesseeeens 0 8 0j] Cocoanut, Coch. 
OILS, &0. TON seccossoeree 51 052 0 
Seal, pale pr. tun 50 0 0 0j Palm, fine......... 41 0 0 0 
Sperm body ......120 0 0 Of Linseed s... 39 8 0 0 
Cod siississssssteies 0 0 0j Rapeseed, Eng. f 
Whale, Sth Se pale ssnenenss 53 0 0 
pale ssesssssee 48 0 50 0| Cotton, seed ...... 32 10 39 0 


IMPORTANT TO ADVERTISERS. 


The Proprietor of the “ English Mechanic” gives inser- 
tion to Workmews Advertisements, ‘* Situations Wanted,” 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words, Fwery additional Fight Words 
Fourpence. 

Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 


Wa, by an able Engineer, a Situation in taking 

charge of Engines, &., in an establishment. 

Apply by letrer, to C., 37, Office of the ENGLISH MECHANT), 

75, Fleet-street, London, 

W NTED, by a Good Draughtsman, a Situation in 
the Architectural or Mechanical branch. Good 

references, Apply, ©. C., 25, Devonshire-street, W.C. 


Yy 4NTED, by a Young Man, aged 20, a Situation as 
Assistant Engineer, on board a small Merchant 
ener Address, J. B., Post-office, Wednesbury, Stafford- 
shire, 


WANTED, by a Young Man, a Situation as Improver . 


in the Patern Making, or to drive an Engine. 
Address, S. Collett, Gazeley, Suffolk. 


ANTED, by an Engineer and Millwright, a Situa- 

tion as Working Foreman, or to erect and keep in 

repair machinery.—Address 8, Blake, 12, Freeman’s-lane, 
Horselydown, London. 


Ce Makeis and Upholsterers.— Wanted by an 
active Young Man a Situation as Good Jobbing Hand, 
used to fixinir, &c.; good references. Address, J. Smith, 
9, Dorset-place, Pall-mall, 
ARPENTERS.—Wanted by a Young Man a Situation, 
aged 19; understands plain work. Apply J. C., 9], 
Grafton-street, Mile-end. 


rr A PRES er a E SE! 
Gr ERAL Turner wanted ; also an Apprentice, outdoor. 
At J. Griffith’s, 66, Great Saffron-hill, Holborn. 


HEELWRIGHTS (Cart).—Wanted a Young Man used 
to light ani heavy work ; one from the country 
preferred, 29, Ballspond-road, 


T. Ironmongers and Engineers.—A respectable, middle- 
aged man, seeks a Re-engagement as Clerk in the 
counting-house of either of the above. Has a thorough 
knowledge of both trades. A good bookkeeper. Reference, 


ue moderate salary. Address, B, 32, Broke-road, Dals. 
on. a 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


Deo (Engineerirg).—Wanted, a situation 
8. d 


as above, at home or abroad. Undeniable references. 


0 0 | Address, A. B., Bessy’s library, Clapham-road. 
PLULLDERS (Tobbing), and others,—A Young Man, 24, 


wants Employment as Painter, Plumber, or Glazier ; 
can make himself useful as jobbing carpenter ; good refer- 
ences, A, B., 25, Bacchus-walk, Hoxton. 


SITUATIONS VACANT. 


RON Bedstead Makers.—A man wanted ; must ‘be able 
- to make chairs, cabinets, testers, &c.; also a lad for 
painting and taking out goods. Apply at 10, Stanhope- 


Street, Hampstead-road, N. W. 
po (Coater) wanted. At W, Myers and Co., 


132, Huston-road. 


IE-SINKER.—Wanted, a first-class workman, for 

Dunedin, New Zealand: high wages will be given. 

For particulars, apply to Hughes and Kimber, West 
Harding-street, Fetter-lane, E.O. 


O RNAMENT Work (one or two hands at black glass) 


wanted. Inquire C. J.’ Padgett, manufacturer of 
black and gilt jewellery, 21, Brewer-sireet, Golden-square. 


a geen Makers (goid).— Wanted one or two good 
workmen ; permanent situation and best prices. Ap- 


| ply for address, to Myddelton House, Myddelton-street, 


Clerkenwell. 


ECRET Springer wanted; good workman; constant 
employment. Apply, 25, Smith-street, Northampton- 
square, Clerkenwell. 


Ao TICE wanted, to the chasing, brass finishing, 


&e., in or outdoors. 


Apply at 66, Upper Charlotte- 
street, Fitzroy-square, . 


PPRENTICE,—Wanted a strong lad as an apprentice. 
Han- 


to the Lithographic Printing. Apply F, A. 


-cock,. 37, Wood-street, Cheapside, 


WANTED TO PURCHASE. 


ANTED, a small Self-acting Foot Lathe, Screw 
cutting preferred, complete. Apply to J. Vivian, 
Roman Gravels Mine, Minsterley, Shrewsbury. 


Lo (amateur) wanted. Apply, with particulars 
and price, to A, B, care of Mr. Whitleys, Ironmonger, 
236, Pentonville-road. 


W~ FED, two or three double wheel-turning lathes for 
- carriage wheels, Address, stating price and maker’g 
name, to 1021, Engineer Office, 163, Strand London, W.C. 


FOR SALE. 


Fams (Secret Springer’s) and some small Tools for 
Sale, cheap. Apply at 1, Lamb’s Conduit-passage, 
Red Lion.square, W.C. 


NGINES for Sale.—One each of 10 and 14-horse 
power, quite new, Apply to E. Page and Co., Lau- 
rence Pountney-p ace, Cannon-street, E.C: 


ENGINES for Sale. —New 7 and 4hor:e- power horizontal 
and second-hand 7 and 2 horse-power portable.— 
Soper and Hobbs, Wote-street Ironworks, Basingstoke. 


ANGANESE ORE,.—About 100 Tons to Dispose of? 
now lying at Liverpool.—Apply to Ibbotson Bros, 
and Co., Globe Steel Works, Sheffield, 


ORTABLE ENGINES, of a Superior description, 

offered for Sale, on advantageous ferms, or on 

deferred payments,— Apply to Fox, Walker, and Co., 
Atlas Ironworks, near Bristol. - 


DUBLIN 
INTERNATIONAL EXHIBITION. 


No. 682—Criass D—SEOTION 22, 


PRIZE MEDAL 
AWARDED TO 
CHATWOOD’S 
PATENT SAFE AND LOCK COMPANY 
| (Limited), 


LANCASHIRE SAFE AND LOCK 


WORKS, BOLTON, 
FOR THEIR 


FERE-PROOF SAFES, LOCKS, &c, 
WITH SPECIAL MENTION OF THE 


“WEDGE PROOF FASTENINGS” 
OF 


S. CHATWOOD 


[Marci 2, 1866, 


AUTION.—WESTON’S PATENT PULLEY 
BLOCKS.—IN CHANCERY, Taneye v, Storr, Before his 
His Honor Vice-Chancellor Sir W. P. Wood and a Special Jury, 
"Dec, 11th, 12th, 13th, 15th, and 16th, 1865; and before His Honour 
on Motion for a New Trial and Motion for Decree February 8th, 12th, 
1866. The Special Jury having found 2 verdict for the Plaintiffs, and 
His Honour Vice-Chancellor Wood having made a Decree for a Per- 
petual Injunction to restrain the Defendaut James Stott of Roch- 
dale from infringing Weston’s Patent, and ordering the Defendant 
to deliver to the Plaintiff’s all articles made according to the Inven- 
tion, and to pay to the Plaintiffs the costs of the suit: 

ALL PERSONS are hereby cautioned against manufacturing, 
purchasing, or selling any Differentlai Pulley Blocks similar to 
Weston’s Patent not manufactured by the Plaintiffs. Application 
will forthwith he made to the Court of Chancery for INJUNCTIONS 
against all persons who may be found infringing Weston’s Patent 
after this Notice. The Blocks may be obtained from the Plaintiff's 
Wholesale Agents, S. and E, Ransome & Co., 31, Essex-street, Strand, 


London, W.C. K 
J. HENRY JOHNSON, 
47, Lincoln’s Inn Fields, London, 
Plaintiff’s Solicitor. 


AUTION to ARCHITECTS and BUILDERS. 
In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 
SMITH’S PATENT DOUBLE-ACTION DOOR SPRINGS: 
SMITH’S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWS > 
The above are most respectfully requested to observe that all 
GENUINE ARTICLES are stamped with the NAME and ADDRESS 
SMITH, Patentee, 69, Princes-street, Leicester-square, London 
and SUCH ONLY are WARRANTED 


W. HART'S HIGHLY ALBUMENIZED 


e and other PHOTOGRAPHIC PAPERS, 8. 6d. per Quire post 
free. Paper prepared for Wholesale houses, 

E. W. HS VOLUMETRIC APPARATUS. 

F. W. H.’s GOLD and SILVER SAVER. 

F. W. H’s ECONOMIC FILTER and PERCOLATER. 

F. W. HART’S MAGNESIUM LAMPS, the first and best intro- 
duced, from 5s, upwards, Wire or ribbon, &c. 

N.B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and Trade Mark. Dlustratea Circular 
of the above and other inventions on Application. i 

52, CANTERBURY-ROAD, near Kingsland-gate, London, N. 
Post-office Orders on Kingsland-green Office. 


——— 


O CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, _ 
Angle, Tee, Beam, Girder, and Dock {fron of all sizes; Sheet Iron, ` 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Qut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 


Forgings, Castings, and Railway Material of every description, 
JOHN HORSLE 
O SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STRERT, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodelites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s, 6d. . 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine _. 
divided, 2s. 6d. ; T squares, 1s. to 5s.; Measuresand Rules 
o fall nations. Post-office orders payable at Charing 
Cross branch. Lists of prices forwarded on application.: 
$< nl 


W. BROOKS AND COS 
PMPROVED PARALLEL VICE and PATENT 


HARDENED FILES. 
This Vice will be found far superior to any other and suitable for 
all purposes, The Files are rendered more durable by this system, 
Philadelphia File and Parallel Vice Works, Bristol. 


Iron Agency Office i 


2, ST. ANN’S SQUARE, MANCHESTER. 


, Just Published, price 1s., or 13 stamps per post, 
THE GAS FITTER’S GUIDE, containirg the 
dia: 


- Principles and Practice of Gas Works and Gas Fittings, with 
grams, ’ 
Address T. ELDRIDGE, 54, Murray-street, City-road, London. 

E a E O RE OE ST 


A COMPLETE SET of SCIENTIFIC WORKS, 
By HENRY DIRCKS, C.E. &c, for £2 12s, 6d, or offered . 
separately at prices annexed. 
WORCESTERIANA, £1. 
LIFE OF THE MARQUIS OF WORCESTER, £1 4s. 
MEMOIR OF SAMUEL HARTLIPF, 3s. 6d. 
HISTORY OF ELECTRO-METALLURGY, 3s. 6d. 3 
HISTORY OF SEARCH FOR PERPETUAL MOTION, 10s. 6d. 
OPTICAL ILLUSIONS, 2s. 


London: E. & F. N. SPON, 16, Bucklersbury, E.C. 


One Volume, post 8vo. with portrait, price 3s, 6d. 
Contribution towards a History of | 
ELECTRO-METALLURGY, 
Establishing the origin of the art, 
By HENRY DIRCKS, C.E, &e, 
Author of “ The Life of the Marquis of Worcester,” &c., &e. 
London: E. & F. N. SPON, 16, Bucklersbury, E, C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE, 


RATIS, and POST-FREE to all parts of the 

World, E. and F. N. SPON’S CATALOGUE of BOOKS, 

New and Second-hand, relating to Architecture and Building, Civil, 

Mechanical, and Military Engineering, Metallurgy, and Mining, 

Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &., &e. 


London: E,& F.N SPON, 16, Bucklersbury. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 
a Ts, 


MICROSCOPES. 
TJOW TO USE THEM.—Third Edition. An 


Illustrated and Descriptive Catalogue, containing the names 
of 1,500 Microscopic objects. Post-free for [six stamps,—F, and J. 
AMADIO, 7, Throgmorton-stre B,C, 


NEW BOOKS. 
Will be published Manon 15, 1866, price 5s., 


DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work will contain a description of all the Drawing Instru” 
ments that are of any value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. dt will include a 
description of Instruments for striking useful grometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c.; with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c. 

The work will be serviceably bound in cloth, and illustrated by 
over 200 Engravings. 

Subscribers’ names received before the date of publication will have 


Marcu 2, 1866.] 


proof copies of the work sent post-tree. Remittance su. may be in 


postage stamps, 
THE 


WORKING ENGINEERS 
PRACTICAL GUIDE 


TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH RULES AND INSTRUCTIONS FOR 


VALVE SETTING: 


So as to secure a Full Development of the Motive Power. 
Illustrated by Diagrams and Engravings. 


Br JOSEPH HOPKINSON, 


Of the Firm of J. Hopkinson and Co., Engineers, 
Britannia Works, Huddersfield. : 
London: John Weale, High Holborn; and Simpkin, 
Marshall, and Co, Manchester: Thomson and Son; A. 
Heywood ; and John Heywood. Huddersfield: B, Brown. 
Or the Author. Price 4s.; post free, 4s. 6d. i 


POPULAR RE. ISSUE, ead WEEKI-'Y NUMBERS, 


THE 
PNGLISH CYCLOPADIA, conducted by 
CHARLES KNIGHT. 


The wide range of subjects, together with the universality of 
information contained in “THE ENGLISH CYCLOP ADIA,”’ 
compared with its published price, have placed it in the foremost 
rank of important and cheap publications devoted to the diffusion of 
useful knowledge; but the total cost (if payable in one sum) to 
intending purchasers of the whole Work, neutralises in some degree 
the advantages of its thoroughly useful and interesting character, 

A Popular Re-issue in Cheap Weekly Numbers, will be 
published as follows :— 


On Jan. 20—Arts and Sciences ..........+60- 5d. Nos. 
On Feb. 24—Biography ..ccsessaseosssccess 4d, Nos: 
On March 31—Geography ...ccscsecceeeceeeee 3d. Nos. 
On April 28—Natural History ..... 3d. Nos. 


Each Weekly Number will contain from 16 to 24 pages, and the 
whole Re-issue will be completed in about three years. 
SUPPLEMENTS TO EACH DIVISION, 

bringing up to the most reeent period every accession of knowledge 


connected with the rapid progress in geographical and scientific . 


discovery, and embracing all the most desirable and important facts 
in regard to history and biography, and tracing in due order the 
changes of public affairs, either commercial, legal, or social, are in 
course of preparation, under the editorial superintendence of Mr. 
CHARLES KNIGHT. Due notice will be given of the publication 
of the Supplements, which will certainly exceed the limits of one 
volume to each Division, z 

To the Members of Mechanics’ and Literary and Scientific Institu- 
tions, Working Men’s Clubs, and other associations for the purchase 
and common use of otherwise inaccessible works of research and 
ieference, this mode of re-issue seems particularly well adapted; 
whilst there are doubtless many individuals who, unable to pay large 
sums at once, would gladly avail themselves of the opportunity, by 
easy payments at short intervals, of possessing 30 useful and exten- 
sive a work as “ THE ENGLISH CYCLOPADIA.” 


Monthly Parts of each Division as it is published—for the conve- 
nience of Purchasers wishing to possess the whole Cyclopzdia in less 
time than by the Weekly Numbers—will be issued at the end of every 
month ; anda Volume of each Division likewise, in a neat strong 
cloth binding, every three or four months. 


The Re-issue commences on January 20, in 5d. Weekly numbers, of 
h 


the 
ARTS AND SCIENCES; 
Or, Fourth Division of “THE ENGLISH CYCLOPÆDIA.” 
Conducted by CHARLES KNIGHT. 
To be followed by the other Divisions and by Supplements. 


BRADBURY, EVANS, and Co., 11, Bouverie-street, Fleet-street, E.C 
a i SA A a 


This day are published in 1 vol., 8vo., cloth price 8s. 


O* the Strength of Cast-Iron Pillars, with 
Tables for the use of Engineers, Architects, and Builders.: By 
JAMES B. FRANCIS, Civil Engineer. 
London: TRUBNER & Co., 60, Paternoster-row. 


Ini vol, Crown 8vo., Cloth, price 7s. 6d. 
HE Cadet Engineer: or Steam for the Student. 
By JOHN H. LONG, Chief Engineer, U. S.A, and R. H, 
BUEL, Assistant Engineer, U. S. N. With numerous engravings. 
London: TRUBNER & Co,, 60, Paternoster-row: 


MERICAN MECHANICAL AND 

5 ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 

London, have always in Stock the best American Mechanical and 

Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks. 

TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 

-mblished monthly. 5s. per annum post free, contain full particulars 


= 


of every new scientific book published in the United States. 
CUTTER’S. 


CREW GUIDE 
Price ls. 6d., or stamps. 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps din, to 
2 inches, Mr. Whitworth’s thread and make, 

‘A lithograph showing a new radius gear invented by the author 
of this work. 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent, 


ENGLISH MECHANIC AN D MIRROR OF SCIENCE. 


HE VICTORIA BENEFIT SOCIETY 


Enrolled Pursuant to Act of Parliament (18 and 19 Vict., cap. 63. 


Chief Office, 49, Fleet Street, London, E.C., with Branches th roughout 
the Country. i 


VICE-PATRONS. 
Richard D. Alexander, Esq. Rev. Jabez Burns, D.D. 
Mr. Sergeant Atkinson, Rev. Frederick Trestrai 
Rev. Thomas Aveling. Harper Twelvetrees, Esq. 
J. Broomhall, Esq. 


. TRUSTEES. 


James Abbiss, Esq. John Francis Bontems, Esq. 
Charles Henry Elt, Esq. 


AUDITORS.. 
| Cornelius Walford Esq, F.S.8., 
F.S.A, 
ARBITRATORS. 
Joseph A. Horner, Esq, 
Henry Thomson, Esq. 
PHYSICIAN. 
James Edmunds, Esq., M.D., L.R.C.P. 
STANDING COUNSEL, 
Samuel Pope, Esq. 
BANKERS. 
The London and Westminster Bank, 


Hy. J. Phillips, Esq., F.S.S. 
A. Shrimpton, Esq. 


G. M. Murphy, Esq. 
Edmund Fry, Esq. 


ACTUARY. 
W. S. B. Woolhouse, Esq., F.R.A.S., &e, 


More than 20,000 Proposals for Assurance have been received, and 
upwards of £10,000 paid in claims. 

This society is adapted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by the rules, secures all 
the advantages of a Sick Endowment and Burial Club; divides the 
whole ofthe Profits amongst the Members; and is enrolled under 
Act of Parliament, and certified by J, Tidd Pratt, Esq. 

It provides a Weekly Income during Sickness, a Pension in Old 
Age, £10 to £260 at Death, and Endowments up to £200. Is. 7d: per 
month at 23 years of age, will secure 15s, a Week in Sickness, with 
Medical attendance and Medicine. 4d. per month at age 18 will 
secure £10 at Death, Is. 1d. per month will secure £10 at a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d. Tables and every information may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Ready, price Sixpence, 
HE RIGHT and WRONG of BENEFIT 


SOCIETIES, by Frederick Augustus New. Dedicated to the 
Right Hon. Lord Brougham. 

“Few men could sit doyn to the task of writing on benefit 
ocieties armed with more knowledge and ability than Mr. New, and 
n the small and useful work before us he has brought intoa con- 
ensed form more information on the subject than we have ever be- 
sre seen between two covers.” —“The Social Science Review,” Oct. 
10th, 1863, 

“ He wishes entire success to the work.’’— Lord Brougham, 

London: William Tweedie, 337, Strand. Manchester: Abel Hey- 
wood, Oldham-street; and may be had of the Agents of the “ Vic- 
toria,” or ordered of any Bookseller. 


"THE PATENT CAP FOR MAPS, DRAWINGS, &c, 
Disc at end 


KENT CASI SS ——e——————————>E>*=E ZZ 
mote J) Ge 


Showing plan “ Capped. 


ESSRS. WALLIS and Co., beg to draw the 


attention of the Public, -but especially of those engaged in 

the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 
: Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated. with dust ; that the 
ends got torn or frayed; and, from the want of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the}‘‘ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) Thatit economises 
space. (4) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 

.To be had only of the Patentees, 
Wms. WALLIS and Co. 
1, Charles-street, Parliament-street, Westminster, S.W. 


A MARVEL OF CHEAPNESS. — THE 

newly Invented POCKET TIMEPIECE, with handsome gilt 
case, and an elegant enamelled DIAL, interspersed with gold, price 
free by post 14 stamps. -JOB MALPASS, Kidderminster. 


se A E ee ae 
WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Spencer, Esq., Surgeon, etc, 
Salford, deservedly celebrated as the most successful practitioner 
in all pulmonary affections. 


To invalids whose ailments are increased in frosty and foggy 
weather, it isa never-failing source of comfort and ease from suffering 
enabling them to breathe with freedom during the keenest frost and 
thickestfog. SPENCER’S ELIXIR possesses every property which cau 
be beneficialin cases of COLDS, COUGHS, ASTHMA, and all Complaints 
ofthe Chest and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and too often 


less its presence, is suspected. Consumption is one of the most 
common and fatal, and, letus add, most distressing diseases to which 
the inhabitants of this country are exposed; the duty, therefore‘ 
becomes paramount, upon all who have the means of repelling such 
an enemy, to urge its adoption upon others ; and such means are pro- 
vided in SPENCER’S PULMONIC ELIXIR. 


Prepared with great care by the Proprietors, T. ROBERTS and 
Co., 8, Crane-court, Fleet-street, London.—May be had of all Medi- 
cine Vendors in the Kingdom, in bottles at 1s, 13d, and 2s, 9d. each, 


gains the mastery over its victims before even its approach, much | 


ee 341 
THE VITAL QUESTIONS OF THE DAY. 


HOW ARE YOU? WHAT IS THE MATTER 
WITH YOU? 


UCH are the questions which we hear 


asked every day by young and old, and by persons 
of both sexes. In this trying and capricious climate of 


- ours very few of us can conscientiously reply with the plea- 


sant “Very well, I thank you ;” on the contrary, the great 
majority of both sexes may be said to be always more or 
less ailing in some way cr another. Not for want of 
medicine, however, and costly medical advice, is this the 
general routine of our physical status in England.. There 
are innumerable medicines at command, and no lack of 
medical advice ; but still, disease or a state of habitual 
ailment is the general rule—perfect health being the rare 
exception. Perhaps, however, the most universal sources 
of our habitual ailments are the liver and the stomach, 
giving rise to that ceaseless torment of existence—D YS- 
PEPSIA or INDIGESTION, which sooner or later makes 
life a misery anda burthen, embittering the joys of the 
prosperous and intensifying the sorrows of the poor and 
needy. How gladly and gratefully do such sufferers receive 
even the temporary and. transient relief afforded by the 
ordinary remedies recommended in such cases? It is like 
the drowning man catching ata straw, for there is no real 
help in the thing; ihese remedies do not reach the source 
of the malady, and to persist in having recourse to them 
ig to imitate the drowning man who should catch ata straw 
in preference toa boat or raft in his.vicinity. Now, the 
boat or raft in the reach of these sufferers from INDIGES- 
TION, DYSPEPSIA, and all Derangements of the DIGES- 
TIVE ORGANS, is at hand. Thousands are ready to 
attest the never-failing efficacy of PARR’S LIFE PILLS 
in these formidable diseases; and those who have been 
fortunate enough to try them have been enabled to restore 
a new lease of healthy existence to their broken constitu- 
tions, after having vainly used every other remedy—not 
only deriving almost immediate relief in the worst cases, 
but securing a permanent cure by the restoration of their 
organs to their normal activity, and that perfect purifica- 
tion of the BLOOD —without which no organ of the body 
can be sound or free from disease—without which there 
can be no health in the system. Such are the purpose 
and the invariable effect of PARR'S LIFE PILLS, as 
attested by thousands of both sexes and in every grade of 
life. And not only in these distressing maladies have they 
been found eminently successful, Those harrowing PAINS 
IN THEt*BACK, resulting from DEBILITY and EX- 
HAUSTION OF THE SYSTEM, have disappeared in the 
use of these invigorating Pills; and tke bed-ridden 
have been enabled to rise and stand erect, which was before 
utterly impossible, It is the same with the GOUT, which 
is perhaps sn intimately connected witu a disordered liver ; 
and with RHEUMATISM, the pitiless tormentors of other- 
wise enviable constitutions. In these diseases PARR'S 
LIFE PILLS have been found to be never-failing specifics, 
and a perseverance in their use has secured the continu- 
ance of restored and robust health to thousands who had 
resigned all hope of cure or relief from medicines. 


LIVER COMPLAINTS, &c. 


London, 13, Acton-street, Gray’s-inn-road, Feb. 29th, 1864, 
Gentlemen,—I have derived, under the blessing of God, so much 
benefit from taking PARR’S LIFE PILLS, that I wish to make this 
public statement of their valuable efficacy, and of the vast amount of 
good they accomplish. I was afflicted for a long time previous to 
my taking your Pills with indigestion and derangement of the liver. 
T have tried everything and every advise, but nothing did me any 
good till I took your PARR’S PILLS. I have taken them nowat 
times for twenty-six years, and no other medicine whatever, and 
now, I thank God, nobody has better health than myself.—I re- 

main, your obedient servant, J. S. WEBB. 


PAINS IN THE BACK, KIDNEYS, &o. 
Crown-street, Brentwood, Essex, April 4th, 1864. 
Gentlemen,—I write to you to thank you for the benefits I have 
derived from taking your PARR’S LIFE PILLS. I have suffered 
for a long time from pains in my back and kidneys. At times I 
could not stand upright, and no one knows the pain I have suffered 


but myself; but about two years ago I took your medicine, and soon 


got quite well, and, thank God, I have ever since enjoyed excellent 
health.—Z am, your obedient servant, ELIZA ALLEN, 


RHEUMATISM. 


Rusholme, Manchester, 7th May, 1864. 
Gentlemen, —After suffering very much from rheumatism for many 
months, having tried various medicines, at the suggestion of my 
friends, but without any benefit, I fortunately read some account of 
PARR’S LIFE PILLS, and thought I would try a box. I did so, and, 
after taking a small box, found myself very much better. I con- 
tinued to take them, and after the third box J was quite well. It is 
now nearly twelve months since, and I have had no return of 
rheumatism, or any other ailment, for I stall take them occasionally, 
as I believe they are the best medicine in the world. I have recom- 
mended them to many of my friends, and they are all of the samo 

opinion.—I am, gentlemen, your obedient servant, Eo 
b AKES, 


Sold in boxes, price ls. 14d., 2s. 9d., and in family 
packets 1ls. each. Sold byall Chemists and 
Medicine Vendors, 


OBSERVE.—That round the sides of each box of the 
genuine medicine is affixed the English Government 
Stamp, on which is engraved, in WHITE letters on a RED 
ground, the words, PARR’S LIFE PILLS. 


Sole Proprietors, T. ROBERTS and Cc. 
8, Crine-court, Fleet-street, London, 
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UPFIELD GREEN, 


ARCH 2, 1866. 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, | 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


` TUCK’S PATENT STEAM PACKING. © 
FOR STEAM-ENGINES, PUMPS, &c. 


J. H. TUCK AND CO. 35, 


B agpi. : 
Ma nA E N , . 
T He AOSE ADVANTAGES—A more perfect var 
mo ae <img cuum is obtained, Friction reduced, 
Ñ V zal We \ great saving in oil and tallow, and the 
Nid i e. E N Packing is gradually and completely 
Ni i ie TEN worn away without becoming hard. 
Na WRENN Thus obviating the necessity for 
N ii i ON drawing the old Packing 
N ae it It she N 
N 
N 


N T 


CANNON STREET, EÇ. 


AWW | HH 33 WORKS, LAMBETH. 


J. H. TUCK AND C0. 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their other Rubber Manufac- 
` | tures, 

VALVES GUARANTEED QUALITY. 

SHEET INDIA-RUBBER. 

Hosz, TUBING, BANDING, BUFFERS, 
&c., E0. 


“> 


ere ay © CANNON STREET, E.C. 
TRADE MARK. WORKS, LAMBETH. 


w.& A. GLOVER, 
ENGINEERS, MACHINISTS, 
l LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND. PLANING. 
JOSEPH STANLEY, © 
(Late Foreman at David Hart’s,) 


ENGINEER SND EUN PEER PATTERN | 


KER. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arrange Irom instruction according to 
requirement. f 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINOCOLN’S INN-FIELDS. 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


PRACtCAL CHEMISTRY.—Laboratory, 60, 
soe GOWER-STREET, BEDFORD-SQUARE, W.C. 
Mr. HENRY MATTHEWS, F.C.S, is prepared to GIVE INSTRUC- 
TION in all Branches of PRACTICAL CHEMISTRY, particularly in 
its Application to MEDICINE, AGRICULTURE, and COMMERCE, 
The Laboratory is Open Daily, except Saturday, from Ten to Five 
o’clock ; on Saturday from Ten to One o'clock ; and, from October to 
March, on Monday and Friday Evenings, from Six to Nine o’clock. 
Mr. Matthews is also prepared to undertake ANALYSES of every 
description. 


For Particulars and Prospectuses apply to Mr. HENRY MAT- . 


THEWS, at the Laboratory, 60, Gower-street, Bedford-square, W.C. 


{ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors,. Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 


Catalogues forwarded on receipt of three stamps for each, 


Prans, ELEVATIONS, &c., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
J. GREENE, 63, Upper Stamford-street Blackfriars. 


charges by J. 


NATIONAL INSTITUTION for DISEASES 


of the SKIN; 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Satuiday evenings from Seven till Niue. 
Free letters are available for necessitous applicants, 5 
THOMAS ROBINSON, Hon. Sec. 


HOLLOWAY PILLS.—The dark and dreary 


; days of winter depress the mind and disorder the body. To 
the former condition occupation yields the best relief, for the latter 
state Holloway’s Pills are safe and certain remedies. They cleanse 
the blood from every taint, the body from every noxious matter, 
and exert such a general good effect upon the system, that indiges- 
tion, biliousness, headache, dimness of sight, loss of appetite, debility, 
and nervousness, disappear under their infinence. These Pills m-y 
be relied upon by both sexes, under all climates and circumstances, 
As a family medicine they are invaluable, for they may be fearlessly 
administered the moment pain or indisposition is perceived, and 
thus avert a long illness and its many annoyances, — 


J. H. TUCK AND CO. 35, 


RAPIDITY AND ECONOMY. 


THE UNIVERSAL 
OTITEWILL, 


ESTABLISHED 1851—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. | 


OPAL PRINTING FRAME. 


Invented by 


COLLIS, AND CO, 


err 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


93 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 


ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


NEW WORKS ON ENGINEERING, 


(Military, Civil, and Mechanical. ) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY 


ATCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


TANDARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision of 
great accuracy and of allsizes. Screwing Tackle, &e. 
H. GARSIDE, 17 Coupland-street, Oxford-sixest, Manchester, 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 


Leather Hose Pipes, Fire Buckets, &o. 

W. GOODWIN, AND C0., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 

Price Lists Free. 


Se a a I ee 
MPR: WELLS AND HALLha ve always 


in stock every description of India-rwbber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &e. 
Also, Zine and Lead Wires. 


THE NEW SPIRAL VOLTAIO WATER BATTERY. 
Tndia-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AnD 60, ALDERMANBURY, EC; 


NON ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
the security of a deposit or mortgage is given. Life assurauce is 
optional, NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C 


THOS. BOURNE, Sec. 

£ 5 00 to LEND in Small Sums, on Security 

9: of Leaseholds, and repayable by monthly instal- 

ments. For every £100 advanced (including interest) for 5 years, 
£2 0s. 8d., 10 years, £1 4s. 4d., 12 years, £1 1s. 8d. per month. 
Mr. MALDEN, 37, Hart-street, Bloomsbury, W.C. - 

ert 

ROWN and CO.”S TABLE and LABORA- 

TORY GAS STOVE is the most ELEGANT, Economic, and 

really useful Gas Stove ever offered to the Public. 

The following are a few of the uses to which it can be applied. All 
sorts of domestic cooking upon the table. It will boil Three Pints of 
Water in Five Minutes, and readily fuse dentist’s metals, For 
laboratory purposes it is invaluable. i 

Price, retail, 7s. 6d. each. A liberal discount to the trade. 

Brown and Co,, Gas Engineers and Sewing Machinists, 3, Museum- 
street, Oxford-street, London, W 

Messrs. Brown and Co., have a vacancy for an Indoor Apprentice 
tothe Gas Engineering and Sewing Machine Business, Small pre- 


mium ired. l 
HORIZONTAL ENGINE, 2} H.P., at £15. 
Le AND €O, OLD FORD-ROW, 


BETHNAL-GREEN, LONDON, have put down Special Ma- 
chinery for manufacturing these Small Engines. 
They can offer them to the public at 50 per cent, lower than any 
other maker. i 
EYERY ENGINE TESTED WITH STEAM BEFORE LEAVING 
THEIR WORKS. 


TO ZINC-WORKERS, SMALL ENGINEERS, AND 
OTHERS. 


FING WORKER'S NEW IMPROVED AS- 
TRIGLE MACHINE, 6 pairs rolls, 3, $, 4,1, 14, and 2 inches, 
to be sold cheap. : 
Planning, Boring, Turrning Screw-cutting, &c., for the Trade, 
GEORGE ROWE SWEETSER, Engineer and Millwright, 
9, Essex-road, Islington, , 


pUERIRURS ANTI-CORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 

i Extracts from Testimonials. . 

MR. J. ABBOTT. 

Sir, —We have used your Composition for some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS. 

Sir,—We have used your Composition for about twelve months, 
and find it the best we ever used, owr boilers being free from scale, 


andin good condition. Please send us a supply as soon as conve-,- 
nient, and oblige,—Yours respectfully, E, BRITCHFORD, Managing © 


Engineer to Messrs. Courage and Co. 
Agent Mr, JAMES ABBOT $ Mi ioan; Dockhead, Bermondsey 
ndon, 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


SAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole 
yight to Tmportand Sell his BAND SAW BLADES 
throughout the United Kingdom, beg to announce 
that they are now in a position to supply these Saws 
from 1-16th of an inch to 8 inches ın width, and up - 
to 50 feet in length. 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 


. S. W. and Co. keep a large stock of call sizes up to 
Qin. wide. from which they can supply orders to any 
part of the kingdom, within twenty-four hours 
notice, 


For Price Lists apply to 


| SAMUEL WORSSAM & 00. 


SAW MILL ENGINEERS, 
304, KING'S-ROAD, CHELSEA. 


SZERELMES 
COMPOSITION FOR 


PRESERVATIVE 


Is for the Preservation of al 
works of WOOD or IRON, 
whether for Railway, Shipping, 
Minivg, Army, or Engineering 
purposes, and unlike paint, it 


STONE, BRICK, STUCCO, or 
CEMENTED Buildings, Statuary, 
and other Works of Art, from 
atmospheric and other corroding 
and destroying influences. does not require renewal. 

It is the only successful pro- It has been applied to the 
cess applied to the stonework ! WHOLE of the IRON ROOFS, &c., 


of tha of the . 
HOUSES OF PARLIAMENT. 

Cee the Printed Retwns to the order of the Honourable the House 
of Commons, dated March 8th and May 16th, 1860. which give the 
Reports of Professor Faraday, Sir Roderick Murchison, and the late 
Sir Charles Barry, all of which Reports incontestably prove the 
great success of these Compositions. 

M. SZERELMEY has received many Thousands of Pounds from 
Her Majesty’s Government for the application of the Composition. 

These processes have also been largely applied in the Redecora- 


“eT, PAULS CATHEDRAL. 


The Preservative Compositions having proved so eminently suc- 
cessful during the many years’ triai to which they have been sub- 
jected upon Public and Private Buildings. and Works, Shipping, &., 
Szerelmey and Co. have established extensive works for the manu- 
facture and supply of the Compositions upon a very large scale, aud 
are now enabled to execute all orders with the utmost despatch. 

MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and further particulars, address to the 


CITY OFFICES OF SZERELMEY & CO.. 
39a, KING WILLIAM-STREET, LONDON 
E.C. (Close-to London Bridge.) 
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PATENT HOLLOW STEAM PACKING. 


HE great and peculiar advantages of this 
packing consist in its remaining perfectly elastic, and is so con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India*rubber articles 


made to order. f , 
Price list or circular, with full description of packing, to be had of 
the only Manutscturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-sireet, City-road. 
erp 

- MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 


LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s, — 


STEAM ENGINES for THE MILLION. 


ERSONS requiring Smart STHAM ENGINES, 
from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON WORKS, 
READING, where Engines and Boilers of the best material and work- 
manship can be obtained at such prices never before offered to the 


public, ; 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and eost considerably less than any 
other kind of Driving Belt, Special Straps for Portable Engines. 
Price Lists free. . ; i 

Turner's Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr, H. FERRA BEE, Agent. 


OSCOE’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES, 
Testimonials and Prices Pest free. 
Apply to EDWIN H. NEWBY, 
394, King William Street, London, E.C. 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the ylinders. 2 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application—Apply te Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. ! 


INVENTORS ASSISTED 


IÈ Securing, Carrying Out, and Disposing of 
their Invəntions.—Apply: to Messrs. B. BROWNE and CO, 
British and Foreign Patent Office, 49, King William-street, London- 
pridge, E i 

A Pamphlet gratis, on Cost of Patents, may be had on application. 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLTAM 
BROOKES (of upwards of 25 years’ experience in such matters). 


British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. | 


O INVENTORS.—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; to complete patent, £30; French patent, 
£6 10s.; Belgium, £2 10s. Circular gratis on application. 


ATENTS FOR INVENTIONS.—Full 
2 instructions may be ebtained by applying to Mr. W. 
T., RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. i 


OTICE TO INVENTORS,—Office for 


Patents, 4, Trafalgar-square, Charing-cross, Printed. 


instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-OROSS, W,O. 


HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St, 
George’s-road, S. London, 


HE LONDON DRAWING ASSOCIA. 

TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
Duk Piet, Adelphi, London, Enelose stamp for pro- 
spectus, 


Registered 
Trade Mark 
on each = 

Telescope. Rak 
WITH LEATHER SLING AND CASE, 10s. 6d., AND WITH ASTRONOMICAL 


EKYE-PIECEH, 15s. 6d. 


This Telescope has an Achromatic Object-Glass 1'1 inch diameter, It possesses a magnifying power of 144 time, 
superficial, and will read a church clock at FOUR MILES, and distinguish windows in houses at TEN MILES. The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his.Satellites, the Solar spots, Lunar mountains, &c. 


Sent CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND. 
MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


NOTICE! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. . 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON. 


___ “EXCELSIOR,” “PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


it easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, willnotrip. Price from £6 6s.—Price Lists Free, - 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY —GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic Packing. © 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. .. 1s. 6d. perlb. | INDIA-RUBBER CORE PACKING HEMP)... .. ls. 4d, per lb; 
CRICKMER’S PATENT PACKING .. se oe oe 28, 3d. ap Do. Do. Do. (COTTON) .. 28: 6d. p 

This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to 

. keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., | 
_, GRANGE ROAD, BERMONDSEY, or their Authorized Agente. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. _ 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES, 


E. BOURDON’S PATENT GAUGES—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to- 


|W. T HENDRY & Co,, 73, QUEEN -Srreet, Lonpon, E.C. 


YO RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 

Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. <A circular, containing full information respecting the 
various modes of securing protection for inventions.at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. : 


PATENTS: | 


AAR. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia} 
| i Patent Agent, 54, Chancery-iane, W.C. i - 
Transacts every description of business connected with Letters Patent for Inventions. Provisional prote ction, 6 ta 
8 guineas. A “Guide to Inventors” free by post, 
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W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851) 
; 3 


MANUFACTURER OF - 


ENGINEERS, MILLWRIGHTS, IRON SHIPBU 
ILDERY l 
FROM NEW AND IPBUILDERS, AND BOILERMAKERS TOOLS, 


The Machines now on Hand and for Sale consist of Self 
beds 6, 8, 10, 12, 13 of Self-acting, Screw-cutting, and Turning Lathes, 6 
Packing ba Shoaring M bleed oe aca 3 eae li alae on oe ene o: various sizes; ea "slotting wa contres, with 
two tables, 10in. stroke; ditto, with two ‘workin ' he -ended ditto, for 4 and lin. plate; Shaping Machi | È 
, g heads and two tables, with bed 9ft. 1 ping Machine, 10in. stroke; ditto, with 
Machine, 4ft. x 2ft.; ‘ditto, 24in. x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Sores es iy ee ae ee long; Ene 
ove. 


ee MERCHANTS AND SHIPPERS | 
ill find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


_ Are always kept in stock, ready for immediate deliver 
y. All goods warranted to be of 
For price and further particulars apply as oo eer and good workmanship. 


Self-acting, Turning, and Screw-Cutting Lathes, gp 
OF THE FOLLOWING SIZES, ’ S 
For Sale, and Ready for Delivery :— _ i 
Height of Centres, Length of Bed 
8 Inches, 6 Feet. 
8 


ul yl 3 


T- 7 me en rm cau 
Te li pea La 
m a M z 


Wi HAI 


amn 
(ue 
oe! Ú i 


= |= 
Pict 


LonDon : F rinted by Mappiok and Port 1, Crane-court, Fleet st 
3 = AGE £ - y eet s reet - and Published for the Pi op ietor at 1 ‘7 F ] 
oe ; A = 1 7 f ?: li hope : Fh leet street —Adv ertisements and Communications are requested toh. é t to 75, F 8 
; i s id J O-Re 80N: 0 ni LEET TREET. 


To 
TU u 


mimm 


| 


P 
m | 


pA 
e = 
= 
= 
ra 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 


G En AANE 
T 


A JOURNAL DEVOTED TO THE INTERESTS OF ALL CONNECTED WITH ENGINEERING, BUILDING, 


NEW INVENTIONS’ 
MANUFACTURES, METALS, PHOTOGRAPHY, CHEMISTRY, TELEGRAPHY, ASTRONOMY, ELECTRICITY, &e 
Vou. II.—No. 50.] 


FRIDAY, MARCH 9, 1866. [ PRICE TWOPENCE. 


M 2 
| 


ra 


it st LEE 


Ta i i 


J pi- i y | 
í ale == 


bie 
| 1 ) | 


a i oe a 
| i iia al | 
To 

| i i 


T W 
Y A "I A 


al a 
E | a 
| I an i) il 


il 


==: 


7 ʻi 
A: j: a es E EE S SE i a 


SDS 


$ 


i z n Te mo TG 
T a | l x 
A i i l 


M. FLANDRIN’S PATENI MACHINERY FOR OBLAINING MOTIVE POWER FROM AMM ONIACAL GAS 


THE ENGLISH MECHANIC AND MIRROR 
: OF SCIENCE AND ART. 
TWOPENCE WEEKLY, 

No. 49, March 2:—Phillips’s Improved Rotary Spader 

_ or Digging Machine, IlNustrated.—The Working Man's 
Franchise.—True Co-operation.—Safes and their cha- 
‘racter.—The Art of Coining.—London Association of 
Foremen Engineers. — A Workman’s Festival. — 
Creosoting Railway Sleepers.—On Timber Suitable for 
Building Purposes.—Photography.—The Spectroscope 
and the Microscope.—Photo-Panoramic Apparatus.— 
Road Locomotive.—Art Notes, and much other useful 
information, 

No 48, Feb. 28:—Wilson’s Injecting Lubricants into 

«Cylinders, &,, Tllustrated,—Sewage.—The Art of Coin- 
ing.—Electro-Metallurgy, Illustrated.—Timber suitable 
for Building Purposes,—Action of Light on Naphthaline. 
Valves for Docks.—Practical Photography.—Animal 
Magnetism.—Art Notes.—Telegraphy.—Scientific Notes, 
—A Substitute for the Position Microscope.—-The Lathe 
and its Uses.—Safety Valves for Steam Boilers.—Chloro- 
form for Removing Stains of Dry Paint. 


THE ENGLISH MECHANIC 
AND 


MIRROR OF SCIENCE AND ART. 
Every Tuesday, Twopence. Monthly Part for 
March 9d., post free, 11d. l l 
** Title Page and Index, One Penny. Cases for 
binding, One Shilling and Sixpence. 


It is solicited that all back numbers be ordered at 


once. 
147, FLEET-STREET, London, and all Book- 
. sellers. | 


TO ADVERTISERS AND CORRE- 
SPONDENTS. 


All Advertisements and Communications for the. 


Editor to be sent to 75, FLEET STREET. 


Oo ADVERTIS ER ® 


"ENCE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS. 
£ g. 

Five lines ose see one : 
Every Additional Lin 
Words) s 
Whole Page .. 
Half Page s 
One Column ... sa te 


Post-office orders to be made payable to GEORGE 
Mappick, Fleet-street Branch. 
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Ohe English Mechanic, 


A 
MIRROR OF SCIENCE AND ART. 


FRIDAY, MARCH 9, 1866. 


THE ADVANCE OF WAGES MOVEMENT, 


A STIR of no mean importance is now being 

made throughout the various trades of thë 
kingdom for an advance in the rates of wages 
paid : the building trades and some others have had 
their innings, and been successful,—the operative 
engineers are now combining, and what they ask 


—an advance of 10 per cent—they mean to have, 


or else 
Ten thousand working engineers 
Will know the reason why— 

to slightly alter and apply a well-known couplet 
having reference to Cornishmen. There is no 
mistaking the feelings of the men, as shown at one 
of their meetings held in Burdett Hall, Limehouse, 
in furthefance of the movement, Through the 
chairman on that occasion the men have emphati- 
cally stated that when other trades are obtaining 
an advance they will not allow theirs to remain an 
exceptioin—‘‘ they felt their labour was. worth 
tore than they now received, and—they meant to 
have its full value.” | | . 

Whatever employers may think, they cannot com- 
plain that their men have goneto work to obtain their 
object in an underhand way ; for never was gage 
thrown down more openly or. honestly, by any 
more impressed with the justice of their cause or 
ae fully determined to stand by it to the very 
end, . 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


That the engineering trade generally is in a 
| most flourishing condition we think few will gain- 


say. We have nothing to do here with specula- 
lators, bubble-men, or those who overrate their 
own powers and fancy they will do as masters 
when they seem to have been designed to be but 
good workmen; we refer only to those who have 
conducted and are conducting in a business-like 
manner their several departments; and we say 
that allsuch are prosperous, and have much more 
work on their hands than they can well get through. 
It is such men as these will have to settle the 
questionas to whether the advance asked will be 
given, and we have no doubt that, as thorough men 
of business, they are quietly conning the affair over 
now. 

On the face of it 10 percent. looks a large 
advance—but what is it to a workman? Simply, 


| it will pay only for that increase in his rent which 


has taken place so recently, and for the supply of 
those former luxuries of books and instruments 
which a true mechanic now looks upon as 
necessaries; or, if he prefers to live in clean- 
liness and health on the outskirts of the town, 
it will just pay for his ‘‘workmen’s train” 
tickets, and those other things mentioned. 
Looked at in any light the whole question 
just resolves itself into this :—Is the workman 
capable of paying the enhanced price of the various 
necessities of life without a corresponding increase 


| of wages? We do not think he is justified in trying 
| todo so—until he finds he cannot do otherwise. As 
we have on previous occasions stated, the workman 
has no means of knowing how his employer is paid 
for the investment of his capital and his genius— 


but it is known toa fraction what the man gets. 


a isthe Encisn Mronanro and Miror or Sor- | Xet the workman who can read and put ‘‘ this and 


that” together can understand how some limited 
liability companies pay 20 per cent., and carry 
a round sum over, against eventualities: and 
he knows, if he ea figure well, that a large em- 


| ployer with brains would turn up his nose at 20 


per cent, on his business, Still, no correct esti- 
mate can be formed of an employer's, or even of 
the average, gains. But it cannot be denied that 
the class we have in view are doing very well 


indeed, just now, and have every prospect, under 


Providence, of continuing to do as well for many 
a year to come. 
One or two things there are it may be as well 
not to forget here, Those whose forte it is to 
patronise and pat on the back the working man— 
this for the simple reason that they either have 
mistaken their vocation, or cannot do anything 
else,—are continually urging upon him to im- 
prove his intellects, to attend school at night, in- 
stead of playing on a trumpet and annoying his 
neighbours in his leisure hours to play upon his 
lathe or his bench, to the tune of the ‘‘ Working 
Man’s Exhibition”—that recently extremely popu- 
lar melody. In short, he is asked generally, and. 
exhorted, to be very good, cleanly, decent, genius- 
cultivating and industrious at home after a long and 
hard day’s work ; and it is not to be denied that 
working men as a rule are endeavouring to better 
and brighten up their intellects, but they cannot do 
all this and live without money. The challenge 
has been given to them to “be men, and wear 
a clean shirt”—to “shun the ‘public’ and be- 
come literary students. They have accepted the 
challenge, wear clean shirts, and are steady and 
self-improving ; but money is required to do alk 


‘this, more perhaps than for “riotous living.” 


A. certain class of employers are continually urging 


| on their men to study “applied mechanics’”—to 


go to the very bottom of things, as, they say, is 
done on the Continent ; adding that if working 
men will not do this, trade will fly from this 
country, and settle. only where it can be properly 
attended to. Very good—but still, money is 
wanted. Professor Willis’s excellent course of 
lectures on applied mechanics, in Jermyn-street, 
costs three guineas, and then the learner must lose 
time and lay out money in experimenting. Surely, 
also, if the doing of this is to keep the trade in 
the country, and provide victuals and clothes for 
the worker and his family, it is to do the same for 
the worker's employer. If so, then the labourer is 
worth an increase in his hiring money. 
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There is every reason why an increase should be 
made in the rate of wages ; will the market prices 
of finished goods allow of expansion, or can the - 
employer afford to do for a little while with less 
profit? Surely if the workman is learning at 
home at night, he is day by day becoming more 
valuable to his employer, so that any reduction in 
profits must be but temporary. The thing looks a 
perfect square in theory. Suppose it be carried 
into practice ? : 

However the matter may terminate, we sincerely 
trust there will be no strike. We have a horror 
of such—of the misery attending and following 
them: and if there be no mistake, and this be the 
vaunted 19th century, then surely the thing can 
be managed without drawing fires, closing doors, 
and famishing families. 


GALVANIZING. 


S correspondents are continually seeking infor- 
mation about the art of galvanizing, although 
it has been treated on in previous numbers, and as 
the regular trade are very close on the subject, refus- 
ing as a general rule admission to their works, or any 
information about the practical working of their 
arts ; and as, moreover, the practice of the art is 
attended with considerable difficulty when not fully 
understood or practised day by day; while the 
application of it would very often be of consider- 
able value to the practical mechanic for special 
purposes—some description of the process such as 
will enable any mechanic to apply it on a small 
scale must be worth a place in our columns, though 
no one who only tries it occasionally can ever 
expect to compete with the regulartrade. We 
may state, however, that we will not again return 
to the subject, unless anything fresh in the process 
turns up. 

The great value of zinc as a coating for other 
metals which are easily oxidised is its power of 
resisting the action of the atmosphere and also 
salt water, while its strong affinity for other metals 
renders its application very easy and affords a 
ready and convenient method of either protecting 
the surface of wrought or castiron, or of preparing 
them for the operation of soldering in a manner 
very much superior to any method of tinning ; 
uniting both strength and endurance in what has — 
hitherto been a very difficult, sometimes impossible, 
and always unsatisfactory operation. Anyone who 
has tried to tin and solder cast iron will under- 
stand the trouble attending that operation, with 
some qualities of cast iron, and the value of any 
process which will enable them to do this in a 
satisfactory manner. 

Now this affinity of zinc for other metals, more 
especially iron, enabling it to unite very readily 
with any article which may be brought into contact 
with it when in a melted state, renders its appli- 
cation very easy, but it also introduces one of the 
chief diffi¢ulties with which the inexperienced 
operator has to contend in applying it, as will be 
shown hereafter, First we shall describe the 
process as generally practised, without forgetting 
the difficulties which beset the amateur, and then 
déscribe the method best suited for those only 
Fequiring to use it occasionally. In the process 
as generally practised a pickle is first made up 
composed of three parts of water and one part of 
sulphuric acid by weight, which must be kept in a 
trough on which the acid will have no action. 
A wood trough lined with sheet Jead will answer 
very well, The article to be galvanized is immersed 
in this pickle and allowed to remain for about 
half an hour (or longer, as the quality of the iron 
and strength of the pickle will determine), When 
the skin of the iron has been thus cleansed by 
the action of the acid, the article is to be taken 
out and its stiface scraped, if necessary, with an 
old file. It is thento be washed and painted 
with a solution composed of equal portions of 
hydrochloric acid and water. The article is then 
placed on à hot plate and the moisture evaporated ; 
when dry it will have a white appearance. It is 
then placed in a bath of melted zinc (which is 
kept covered with fused sal ammoniac, or with a 
mixture of sal ammoniat andsand, whichis cheaper), 
and allowed to remain-till it has acquired the same 
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temperature as the zinc. 
allowed todrain, when thesurplus metal will run off 
and leave the article quite clean if it has been 
properly galvanized. If not quiteclean and smooth it 
must be done again. When cold itis washed witha 
solution of soda, and dried. The difficulty of this 
operation consists in keeping the melted zinc in 
a fit and proper state for working. If melted in a 
cast iron pot over a fire with a flue the degree of 
heat is so difficult to control, and the affinity of 
zinc for cast iron so great that in a very short time 
the whole of the zinc will be rendered unfit for use 
by the combination of cast iron with it. If 5 per 
cent. of cast iron be held in suspension by the zinc 
the composition is quite unfit for galvanizing, is 
difficult to melt, and remains in a sluggish and 
pasty condition in the pot. This of course takes 
place under any condition, as the articles galvanized 
will always deposit a certain amount of iron, but 
the regular trade reduce the waste and incon- 
venience from this source to the minimum by using 
a fire without a flue, melting the zinc ina wrought 
iron pot or rather bath, They melt the zinc in 
large quantities at the lowest possible heat, being 
thereby enabled to retain the covering of muriate 
of ammonia on the top of the melted zinc, which 
would otherwise fly off if the heat were allowed to 
rise, as well as retard the depositing of iron and 
wasting of the iron bath which are so very objec 
tionable ; but with the best possible care, the 
bottoms, as they are technically termed, must be 
occasionally lifted out and fresh zinc added to the 
bath, asa certain amount of iroh is constantly 
being deposited from the articles which are im- 
mersed in the zinc. If the temperature of the zinc 
is kept low and not disturbed much, this deposit 


will fall to the bottom, where it settles in a pasty. 


condition and can be lifted out from time to time 
as required. The construction and management 
of these zinc baths is peculiar, The bath itself is 
a large wrought iron tank of sufficient capacity to 
hold metal enough not to be chilled when the 
article to be galvanized is put in; it is set on brick- 
work, there being no flue and no fire below the 
bath, but oven-burnt coke is packed round the 
bath and retained in its place by brick walls in 
which there are openings fitted with dampers to 
regulate the intensity of the heat, which requires 
careful attention on the part of the workman; the 
damper is generally just a few loose bricks in 
different parts of the wall which may be either 
taken out or put in as required: When once one of 
these baths is started itis usual to work it right 
on both night’ and day till it is completely worn 
out, as it will not pay to stop and empty the bath. 
Many of these baths are of immense size, holding 20 
to 30 tons of zinc, so that the stopping or starting of 
one is a matter of some importance. The bottoms 
or refuse zinc in combination with iron is generally 
disposed of for what it will fetch, for some other 
purpose, such as the manufacture of disinfecting 
fluid, as it will not pay to purify it unless coals 
can be had for about 3s. per ton. As this is only 
possible in the coal district, Alston Moor, in the 
neighbourhood of Durham, is probably the only 
district in England where the distillation of zinc is 
carried on. Silesian zinc is considered the best 
for galvanizing, the cakes of which, when broken 
up, present avery beautiful crystalline appearance. 
For those who only occasionally require to galvanise 
a plumbago crucible isto be used for melting the 
zinc. As there is no action between the plumbago 


and zinc, as a consequence no deposit takes place. 


but from the articles which are being galvanised. 


This is a very important matter to the amateur, — 


as he saves both his zinc and his bath, besides 
obviating the inconvenience and trouble which 
metal deteriorated by the presence of iron from the 
pot in which it is melted entails, When gal- 
vanizing is used for special purposes by the 
mechanic it will be found to facilitate the operation 
very much if the skin of the iron is first removed 
by turning or otherwise, as this will save the 
pickling, which is a disagreeable and costly opera- 
tion When only required occasionally. Whenever it 
is possible to prepare a clean metallic skin the 
following method should be pursued :—Heat the 
article to between 300° and 400° Fah., then dip it 
in a solution composed of lb. of zinc cuttings in 


as much hydrochloric acid as will dissolve it, to. 
which add Ilb of sal ammoniac bruised fine, allow 
the solution to settle and then strain; the article 
is to be passed quickly through the solution ; 
when withdrawn, the heat of the article will 
evaporate the moisture and leave a deposit of the 


salt on the surface of the iron. The moisture 
should all be evaporated, as otherwise there might 
be an explosion in the zinc. When dry it is to be 
immersed. in'the zine, which is melted as follows :— 
A few bricks are laid down and an old moulding- 
box placed on the top of them, inside of which the 
plumbago crucible is placed and the coke packed 
round the crucible, not below it. Of course, this 
arrangement may be varied, but this answers very 
well. The heat is to be kept as low as possible so 
as just to keep the zinc liquid, and the top covered 
with muriate of ammonia. When the articles are 
ready they are to be taken out, drained, and 
washed as before. If properly attended to the 
crucible will last a very long time, having no 
deleterious effect on the zinc, the deposit formed 
being due only to the articles galvanized. <A 
crucible of the Battersea Company’s make will last 
for six months in constant use for this purpose. 
Cast iron which has been galvanized can be very 
readily soldered afterwards to any other metal, by 
means of soft solder, and in foundries where there 
is much coreing in the work, galvanizing the 
chaplets which are to support the cores will be 
found of considerable value, as the metal does not 
fly off chaplets that have been galvanised. The 
refuse metals may be used as an anti-frictional 
lining for bearings exposed to constant grinding 
by the presence of sand, and will be found to 
answer very well indeed, wearing well and re- 
taining a smooth surface As the material is very 
cheap it might be worth a fair trial against a more 
expensive material, and if found to answer 


generally, might utilise a waste material or nearly | 


so, the production of which is already consider- 
able. J. D. 


MOTIVE POWER FROM AMMONIACAL 
GAS.—I. 
(Illustrated on front page.) 


ECENTLY a patent was secured by Mr. 
Brooman, of Fleet-street, for improvements 
in machinery for obtaining motive power from 
ammoniacal gas, the subject of a communication 
from M. Flandrin, of Paris. The machinery, the 
subject of the patent, is composed of —1. Two gener- 
ators ; 2. Receiver; 3. Four condensers; 4. Dis- 
tributing boxes; 5, Suction and force pump; 6. 
Motive power cylinder and flywheel ; 7. Appara- 
tus for expelling air from machine, It may be 
mentioned here that the patentee prefers to make 
the apparatus of wrought or cast iron; copper 
should be avoided, owing to the action of the 
ammonia upon it. Oleate of ammonia is employed 
for the joints submitted to the influence of the 
gas, This week we describe the different parts of 
the machine, reserving a description of the work- 
ing for our next, when the second engraving will 
appear. 

Figure 1 is an elevation, partly in section, and 
Figure 2 a plan. 

First. Generators.—Generation is obtained by 
two generators heated by steam. A furnace @ is 
placed on a bed plate b, and surrounded by a 
boiler c, for water, which supports and surrounds 
the base of a generator d, for receiving ammoniacal 
water, In the centre of the concave bottom of 
the generator d is an opening, into which the open 
end of a coile in the generator is introduced. 
The upper end of the coil passes from the generator 
at about two-thirds of its height, and enters a 
second generator di. Fig. 2. The generator d 
has five openings in its convex cover, viz., first, 
an opening f in the centre for the safety valves and 
manometer, and from which a pipe g, Fig. 2, con- 
ducts the gas to the motive cylinder ; 2nd, a tube 
for introducing the liquid, formed with a screw 
thread and provided with a cock ; third, an opening 
h for a pipe B?, one end of which reaches to the 
bottom of the generator ; this pipe communicates 
by a distributing box Band a pipe B! with the 


communication through a box C and connections 
Cl, C2, with the lower part of four condensers K, 
Kı, K?, K3 ; fifth, an opening j for a pipe J, which 
forms a communication between the two generators 
d, dì. The flue m, on leaving the boiler c, 
traverses a second under the generator d!, whereby 
part of the heat is utilized. The two boilers 
communicate, both with regard to liquid and to 
steam, and the communicating pipes are fitted with 
a gauge or water level and a safety valve. At 
the bottom of generator d!l is an opening to allow 
passage to the upper part of the coil e from the 
generator d, which is coiled in the generator dt, 
and the end of which dips in the liquid of the 
boiler, The steam thus only enters the coil by 
the boiler c, and the water of condensation is re- 
turned to the boiler. The cover of the regenerator 
di has also five openings, viz., first, for a tube for 
the introduction of the liquid ; second, for a pipe 
Bs, Fig. 2, leading by the distributing box B from 
the bottom of the generator to the top of the re- 
ceiver I; third, for a pipe Os, leading by the 
distributing box C from the top of the generator 
to the lower part of the four condensers. Fourth, 
the opening J for the pipe 7; and fifth, in the 
middle of the cover, for a cylinder p, in which a 
piston works, the diameter of which in relation to 
its stroke is in the ratio of 8 to 5. To the upper 
part of the piston a rod mt is jointed, the other end 
of which is jointed to an oscillating beam n, 
pivotted at its middle, the other end of this beam 
is connected to a piston on the top of the receiver 
I. The diameter of this piston in relation to that 
of the piston in the cylinder p is in the ratio of 12 
to 8; the two pistons work together, one being at 
the top of its stroke while the other is at the 
bottom. The generators resist the pressure of 15 
atmospheres. | 

Second. Receiver.—This is a cylindrical vessel 
I, with flat bottom and rounded top; a pipe AŠ 
leads from its lower part and communicates by 
means of the box A and pipes A1, A? A3, A4, 
with the upper part of the condensers K, Ki, K’, 
K?, The top is provided with two tubes witha 
screw thread and a cock; a pipe Bl leads from 
the cover to the box B and pipes B2, Bs, which 
lead to the generators d, d1. In the centre of the 
cover is an apparatus partly fixed and partly 
movable; the fixed part consists of a cylinder in 
which the piston works, and of a frame g, fixed on 
the cylinder, and serving as a support to the mov- 
able part, which is composed of a movable axle o, 
attached to the frame g by its upper part, and of 
the piston. When the axle o turns from right to 
left it works a toothed wheel 7, provided with an 
endless chain ; but when it turns from left to right 
the wheel remains at rest. The axle is terminated 
at bottom by a screw thread of a length deter- 
mined by the stroke of the piston, A ring groove - 
internally acts as a nut to the screw thread. The 
friction of the teeth of the ring against the thread 
of the screw turns the axle o when the piston rises 
or descends. The screw turns from right to left 
when the piston rises, and from left to right when 
it descends. The end of the beam nis forked, as 
shewn, and embraces the frame g ; the piston pro- 
duces: a complete revolution of the wheel 7!, both 
in its up stroke and in its down stroke. 

8rd. Condensers.—Four in number ; are placed 
in the same plane, but lower than the receiver I 
and higher than the generators. They are of the 
same size and form as the receiver. The condenser 
K carries at its lower part a pipe C1, which com- 
municates by the box © and pipes ©”, C%, with the 
generators. Its cover has six openings, including 
a tube with a screw thread and cock. The pipe A 
puts it in communication with the receiver I. 
The pipe El communicates by the box E and pipe 
E5 with the suction pipe of. a suction and force 
pump. The pipe F! communicates by the box F 
and pipe F5 with the same pump. The pipe Dı 
communicates by the box D, pipe D5, and the 
safety box O between the motive cylinder and the 
liquid inthe condenser ; its extremity is extended 
for this purpose into the interior of the condenser, 
and carries a valve, which is closed by a wooden 
sphere striking against a leaden ring. The valve 


receiver I; fourth, an opening 7 for a pipe Oë, | prevents the liquid passing into the pipe and 


348 


thence into the cylinder. It is also prevented by 
the safety box O, which has a liquid gauge. .In 
the centre of the cover of the condenser K is an 
apparatus similar to that on the receiver, except 
the connection with the oscillating beam. The 
foregoing description of the condenser K applies 
to the other three condensers K!, K2, K3, except 
that the condensers KY and K2 have two tubes 
with a screw thread and cock, instead of one, and 
the condenser K3 has a cock at its lower part. 
Fourth. Distributing Boxes.—In the middle of 
the space between the four condensers are six 
boxes, A, B, ©, D, E, F, with large cocks 
arranged in a particular manner and worked to- 
gether. Each box (see the section Fig. 3) is com- 
posed of a fixed casing communicating by pipes 
with the vessels which it has to put into communi- 
cation, and of a central movable tube. The six 
_ tubes are connected together by cylindrical blocks, 
not hollow, and forming an axle ; this axle carries 
at its upper part five driving wheels; four wheels 
M communicate by endless chains N with small 
wheels 71, worked by the pistons of the condensers ; 
the fifth and highest wheel M? communicates with 
the wheel 7 of the receiver I by a chain N? 
following are the relations established .by each 
box :—The box A actsas a communication between 


the receiver I and each condenser ; the box B be- 


tween the receiver and each generator; the box C 
between the generators and the condensers ; the. 
box D between the cylinder P and each condenser ? 
the boxes E and F act respectively as communica 
tions between each condenser and the suction pipes 
and between each condenser and the force pipe o 
the suction and force pump Q. At the bottcm 
there is an opening corresponding to an annular 
space formed in the interior of the fixed casing ; 
this communicates with the force pipe of the 
pump. The movable hollow tube is formed with 


two openings communicating with each other by a | 


central passage ; the upper opening is exactly oa 
a level with the openings communicating with the 
condensers, and the lower opening with the annular 
space. The interior of the box Fis thus always 
in relation with the.pump Q, but it is only in re- 
‘lation with the condensers as long as the upper 
openings coincide. Supposing communication es- 
tablished first with the condenser K, if the distri- 
buting axle makes a quarter turn, it will change 
and pass to the condenser. K1, because here the 
order of the pipes is the same.as that of the con- 
densers. All the boxes have not the annular space ; 
those which should not always be in relation with 
one of the vessels between which they serve as 
communications. As the boxes, especially B, C, 
and D, have to resist considerable pressure, small 


leaden valves or stoppers are made free to slide in ` 


the openings of: the. fixed casing, and capable of 
being applied against the movable axle to prevent 


escape of gas. ep rae 

Fifth. Pump.—This is. a suction and force 
pump, situated behind the cylinder P, and worked 
by an eccentric on the horizontal shaft. The 
suction pipe communicates with the condensers by 
the box E, and the force pipe by the box F. 

Sixth. Cylinder and Fly Wheel.—The cylinder 
P is vertical and has a double jacket; its shaft 
carries a fly wheel R. The machine is double 
acting, and works expansively. a 

Seventh.—Apparatus for the Expulsion of Air 
from the Machine, which will be described in our 
next. 


PHILLIPs’s [IMPROVED ROTARY SPADER oR Diaagine 
Macuine.—In our description of -this invention 
last week the addréss of Mr. Phillips was given 
15, Chancery-lane. Mr. Phillip’s place of busi- 
ness is now at-8,.Southampton-buildings, Chan- 
cery lane. 

Breaking Brocks or Cast Inon.—In France, 
the following mode of breaking large blocks of cast 
iron has been recently employed. A hole is 
drilled in the block to be broken for about one- 
third of its thickness, and is partfally filled with 
water. A steel plug is then fitted accurately into 
he hole, and upon this plug the ram of a pile 
driver is allowed to fall, when the block is at once 
split into two pieces, . . : 


The. 
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THE ART OF COINING. 
IIL. 

‘The gauging mill is simply a small edition of 
the large or breaking-down-mill shown in an 
illustration given in chapter two, but with more 
delicate means of adjustment. In this case the 
lower roll rests upon two sliding inclined planes of 
iron, which may be moved simultaneously under 
the bearings of the roll, and thus the latter is 
raised or lowered at pleasure. The gauge used 


silver is composed of two pieces of steel screwed 


together with a tapering space between, graduated 


and indexed to thousandths of an inch, Applied 
to the edges of the strips it shows at once their 
precise thickness. Although, however, the Mint 
rolls are all most carefully turned and have 
surfaces perfectly smooth and true, they do not 
produce fillets of uniform thickness. 
arises, no doubt, from the varying density of the 
precious metals and their consequent different 
degrees of hardness, The elasticity, too, of the 
rolls, minute though it must be, accounts to some 
extent for the inequalities of thickness referred to. 

In order to. overcome this difficulty another 
apparatus has long been in use at the Mint, and 
itis known as the drawbench. This is a clever 
modification of the ancient implement used for 
wire-drawing, and, if constantly and skilfully 
attended to, it answers moderately well for correct- 
ing the evils which remain after fine rolling. In 
order that its nature and peculiarities may be 
rendered more clear than they would be by any 
letterpress description, we shall introduce a sketch 
of the drawbench. It will be seen that it con- 
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sists of a long cast-iron table firmly secured 
to the floor of the adjusting-room in which it 
is placed. Along the face of the table, in shallow 
longitudinal grooves prepared for its reception, 
passes an endless pitch-chain, which returns 
under the table near the floor. The chain is 
propelled by gearing, driven in its turn by 
underground shafting, At the opposite end of the 
table to that where the gearing is seen is a massive 
case of iron aa, and this contains two pairs of 
steel cylinders three-fourths of an inch in diameter, 


lapping and being passed through gauged dies. 
The cylinders rest in recesses which fit their cir- 
cumferences exactly and support them from end to 
end. The space between the cylinders is regulated 
by means of. adjusting screws and indices on the 
top of the drawbench “heads.” That space 


production of sovereigns, when sovereign fillets 
are to be dealt with, or of such other gold or silver 


course of manufacture. Two small pairs of 
travelling nippers mounted on flanged wheels run 
freely along the edges of the chain channels, and 
may readily be attached to or detached from the 
chain itself. These contrivances are known as 
‘‘dogs” c, and when impelled by the chain their 
power of biting and drawing forward what they 
bite is irresistable. Such are the main features of 
the drawbench, and its action will, it is trusted, 
be the more readily understood from the foregoing 
drawing and description of it. The rolled strips 
of gold on their entry into the adjusting-room are 


frame and two small rolls. The lower of these is 
quite cylindrical in form, but the upper one has 


for testing the thickness of the fillets of gold or. 
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4 inches in length, and made perfectly true by- 


represents the thickness of metal necessary for the 


coins as may, for the time being, happen to be in. 


first taken to a flatting mill, which consists of a. 
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three, flat surfaces along it. As the pair slowly 
revolve and the planes of the upper one alternatelY 
come round, opportunities occur for passing thé ' 
ends of the fillets easily between them. The rolls, 
it must be explained, turn in directions opposite to 
those in which ordinary mill rolls revolve, and the 
result is that they eject whatever may be placed 
between them. They, therefore, simply pinch the . 
enas of the fillets offered to them, and then forcibly 
return the latter into the hands of the workman. . 
This operation is a preparatory one for the draw- 


bench, and the thinned-down ends will be finally | 


cut off and returned to the crucibles. 

The flatted fillets are now advanced to the draw- 
bench, and are seen in the illustration at b. The 
thinned ends freely pass the cylinders, and are 
bitten at once by the ‘‘dog.”. This is attached to 
the chain, and the fillet—taking one only for 
lucidity’s sake—is drawn steadily but determinedly 
between the polished surfaces of the cylinders— 
which it must be understood. do not revolye—and. 
thus all inequalities are smoothed away. The 
adjusted fillet is uow dexterously released from the 
sharp grip of the “dog,” and speedily cut into 
short handy lengths. So it happens with fillet 
after fillet in succession. Tested by the graduated 
gauge, it would be discovered that uniformity of 
substance in the fillets had now been arrived at, 
but a severer ordeal is in reserve. Blank pieces 
are punched from them by a workman known as 
‘*the tryer,” and he weighs at a small balance 
close at hand the resulting discs. Itis a sine qua 
non, a8 we shall by and by discover, thatthe indi- 
vidual variations in’ golden pieces intended for 


‘coinage must be of the most infinitesimal kind, and 
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THE DRAWBENCH. 


hence the absolute necessity for excessive care in 
effecting uniformity of thickness. Should the 
tryer by the scales test discover differences of 
weight, beyond a very minute point, in his hand- 
cut blanks, he is certain that when the fillets come 
to the punching presses, and are perforated as 
they will be from end to end, the consequences 
will be far from satisfactory to the officers in 
charge, or even to himself, for many of the blanks 
will in such case have at some stage or other to be 
returned to the melting house. l | 

Assuming that a batch of fillets have thus been 
adjusted, tried, and acquitted of sensible differ- 
ences, they are next transferred to the cutting-out 
room. | | 

This is a circular apartment, and upon a circular 
platform occupying the greater portion of its floor 
area twelve cutting presses are compactly arranged 
and firmly seated. From the centre of this group 
of machines rises an upright shaft supporting a 
heavy horizontal fly-wheel, and driven by bevelled 
gearing below the flower line. The ring of the 


-fly-wheel completely overhangs the cutting presses, 


and fixed to it below the arms are twelve cams, 
which are so disposed as to catch, if need be, the - 
levers which surmount each. press.: This, indeed, 
they do when the presses are in action, and punch- 
ing is going on. They (the cams) only raise the 
screws and punches a certain distance, and with 
them as many vacuum pump pistons connected by 
rods of iron. The levers, when released in suc- 
cession, are pulled in an opposite direction by force 
of atmospheric pressure acting on the pistons of 
the pumps, and thus the downward or cutting out 
stroke is given. . oh s S 

The presses themselyes consist of light caste 
iron frames, through the brass nuts, in the centre 
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of which turn freely coarsely. pitched screws, as 
seen in the accompanying illustration of a cutting- 
out press, and which is a fac simile of its eleven 
Het 
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CUTTING-OUT PRESS. 


platform companions. Below the screw itself is a 
turned surface, passing through a brass guide 
within the frame of the press, for the purpose of 
effecting steadiness of motion, Underneath the 
guide is seen the punch c, still further steadied by 
another contrivance which also prevents the fillets 
ascending with the punch. The bed or bolster 
into which the punch descends, and which is of 
steel turned up to a sharp cutting edge at. the top, 
is marked by the letter 6. Of course punches of 
any diameter in consonance with the coin required 
may be attached to the presses with their corre- 
sponding bolsters. Below the latter are holes 
through which the punched-out discs fall, and 
which conduct them into boxes. The travel of 
the punches is small (not more than one inch), 
whilst the force with which they descend is readily 
adjusted to the thickness of the fillets, and the 
size of the blanks to be cut from them. This 
latter is managed by compound levers attached to 
the vacuum pumps, which are not apparent to the 
ken of ordinary visitors to the Mint, 

Let us now return to our adjusted fillets. These 
are distributed freely to the press-feeders—usually 
boys—one of whom we observe to seat himself in 
front of a press. He singles out a fillet, places its 
end between c and b, and rests his foot ona 

pedal. Presto! the punch descends, and a hole 
in the fillet marks the point from which an 
embryo coin has been forced. The punch ascends 
by dint of cam power ; the atmosphere brings it 
down; the fillet has been shifted meanwhile, and 
another hole is left in it. Another blank has 
tumbled into the box. Ata speed of sixty strokes 
per minute, and somewhat noisily, the press now 
literally ‘ cuts away,” and soon a fillet is perfora- 
ted from end to end, honeycombed as it were, 
and every blank if could be made to yield is 
taken from ‘its surface. The boy measures his 
distances by the eye, and takes pains to leave no 
broad spaces between the holes, which indeed 
would be wasteful coining. So proceed his com- 
panions, and soon the whole of the fillets are 
punched. Constant testings of the resulting blanks 
are meantime made by other workpeople, by 
- weighing, and the punches, which are of hardened 
steel, are occasionally reground should they require 
it. This again is to ensure the uniformity so much 
to be sought after, and which must never be lost 
sight of in a well regulated mint, ` 
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When the day's cutting-out is completed, the 
blanks are collected, and, in bags containing 720 
ounces, or 2,804 pieces, they are deposited in a 
stronghold. The strips are bound up, faggot like, 
and condemned again to the fiery furnace of the 
melting-house for reconversion into bars. 

On the morrow the blanks are. sent forward to 
undergo the next process, which is that of 
“ marking ” or raising upon each its protecting rim. 

It has been stated in some of our Cyclopsedias 
that what is known as the ‘“‘ milling” on the edge 


they receive their impressions. This, however, is 
a mistake, as we shall have occasion to demonstrate 


.| before concluding the present series of papers on 


the ‘‘ Art of Coining.” The fact is that the Cyclo- 
peedists have confounded the terms ‘‘ marking” 
and ‘‘milling,” and thus led their readers into 
error. The operation of marking consists in 
compressing the edges of the blanks, and thus 
preparing them for the subsequent reception of 
the ingrailing or beading from the dies. It is well 
known that all coins when issued from the Mint 
have raised circumferences for the preservation of 
the devices which ornament their surfaces. 
If the surfaces required to be depressed by the 
force with which the dies struck the blanks, to a 
sufficient extent to leave the edges standing boldly 
up, it is certain that the strain upon the dies 
would prove fatal to very many of them. The 
marking or edge-raising process obviates this evil, 
and it is performed at a very rapid rate. In the 
marking department of the Mint considerable 
improvements have of late years been effected. The 
old contrivances for marking were complicated, 
ineffective in their results at the best of times, 
and liable to easy derangement always. They have 
disappeared, however, and machines of a novel 
and far superior character have taken their places. 

To Mr. M. Jones, an artificer of the establish- 
ment, belongs the merit of effecting the improve- 
ment. He devised and patented an edge-com- 
presser which is easily adjustible to the different 


Mr. Jones’s invention consists mainly of a steel- 
faced disc of some twelve inches diameter, mounted 
on a spindle, and running in annular bearings so 
as to avoid back thrust. The disc, which runs 
vertically, like a surface-chuck ina lathe, has a 
groove as broad as the thickest coin, and of about 
1-16th of an inch in depth, turned in its face, and 
near its outward edge. Firmly screwed to a bed- 
plate in front of the disc is a steel cheek, some 
four inches in length, which also has a groove 
of similar dimensions to those described, and 
which forms a segment of the same circle as that 
of the groove o the running disc. An inclined 


point where the ¿iwo grooves face each other, serves 
as a conducting medium for the blanks. A hopper 
receives the latter, in the first instance, from the 
hands of the workman. Beneath the hopper a wheel 
or pulley, with serrations on its periphery, of slight 
depth, and one inch and three quarters pitch is made 
to turn. The column of blanks in the hopper rests 
upon this wheel, between the serrations, and the 
lowest blank has just sufficient space between it 
and the hopper to allow of its being carried forward 
when the wheel commences its revolutions. It will 
now be comprehended that the feeding arrangement 
for the marking apparatus is complete. 


(To be Continued.) 


ELECTRO-METALLURGY. © 


ee ‘AND Ferns.—I have noticed frequent 

inquiries by correspondents as to the mode of 
copying -these, and I have read many books that 
pretend to give instructions for doing it, but I 
shall not mislead you by stating the process as 
easy, for many cannot be done, and with others 
only by destroying the natural bends of the leaves 


the leaf upon a sheet of paper, and with a camel- 
hair brush paint the side exposed to view with the 
gutta percha solution mentioned in a previous 
chapter ; build layer after layer until it is about 
thick ; allow it to stand a night ; the plant then 


of gold and silver coins is given to blanks before 


sized coins of the English series. The machine of 


spout, the lower aud of which terminates at the 


and crushing the fibres. However, there’ are a 
few that can be copied by patience and care. Lay 
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can be torn away, and the mould be blackleaded 
in the usual manner, = 5 
Some leaves may be. blackleaded and typed 
direct. You thus procure a metallic negative, 
which is more perfect than any other. a ol 


LEAVES OF TREES.—Many, if not most of these, 


offer similar obstacles to seaweeds and ferns, but 


the same process applies to both, 

I have seen many specimens of ferns and leaves 
typed, but they illustrated patience and persever- 
ance, without being worth the trouble taken. 

FIsHEs, REPTILES, AND Insrots.—Some species 
can be cast in fine plaster in halves, the subject 
removed, and molten lead poured in their place. 
Touch up the imperfections, and cover with copper 
by the type process. l 

I must here mention that the bath requires some 
alteration for depositing on lead, tin, zinc, iron, 
and a few other metals, 

T should recommend the removal of the strong 
Solution from the bath; put it aside for future 
use. 

Now pound some crystals of copper, say half a 
pound, and put them in a basin or jug that will hold 
sufficient water to fill the bath; stir well for one 
or two minutes with a glass rod, then pour off the 
liquid into the bath until it is nearly as full as you 


require ; now mix half a gill of liquor ammonia 


with same quantity of water, and add it gently to 


the solution, and continue to pour in until a white 


precipitate falls. | | 
If too much precipitate falls before you notice 
it, it involves filtering, otherwise it is apt to ad- 
here to the mould, and prevent the copper taking. - 
To cover zinc and iron no battery is required ; 
simply place it in the solution made as above for 
one minute. X l . 
CARBON PLATES FOR BATTERIES. —Electrotyping 
is exceedingly useful in preparing carbon plates to 
receive the lug or metal strap. Proceed ‘as fol- 
lows :—Attach the carbon plate to the zinc of 
battery, and lower into the bath to the depth of 
half or three quarters of an inch. In half an hour 
sufficient copper has been deposited. Remove and 
rinse in clean water; do each plate in this way, 
and then put them in a warm place to dry. Upon | 
this coating you may solder the strap. Cover 
all with sealing-wax varnish. Large plates are 
frequently rivetted to the strap, as well as sol- 
dered ; in such cases drill the carbon first, type it 
after, then rivet and tin. 
Coke, charcoal, carbonised straw, paper, rope, 
&c,, may readily be coated. Specimens of straw, 
paper, &c., are to be obtained at many gas works, 


and plated, gilded, or coppered look very pretty. 


Smoke-marks, lampblack, or. soot, are con- 
ductors. Momus. 


TRACING BY SUNLIGHT. 
Photography has long ago greatly diminished 
the less skilled labours of the mechanical draughts- 
man. Instead of the laborious finished and coloured 
drawings intended to show forth the chief charac- 
teristics of a machine, without at the same time 
telling too much about its construction, photo- 
graphs, coloured or not, are’: now used. It has 
sometimes struck us, by the way, that the bright 
parts of such photographs could be neatly brought 
out by means of a spare and tasteful use of the 


‘silver and gold paints sold in mussel shells in most 


print shops. However this may be, photography 
is now extensively used in producing tracings of 
machinery of which a number of duplicates are re- 
quired ; and we saw, the other day, some beautiful 
Specimens of the kind. We feel convinced that it 
is destined to largely supersede lithography, with 
which it can compete commercially for any number 
of copies up to one hundred. It has been found 
most convenient to carry out the process some miles 


from London, in order to avoid the “ blacks” of 


the atmosphere of thé district; and even a large 
order can be carried outin one.day. The process, 
briefly described, consists in submitting the origi- 
nal tracing, or even the drawing, to the light, a 
chemically prepared sheet of paper being placed 
underneath. Thisidea, per se, is not novel, but its 
practical execution is the subject matter of a 
patent. ` 
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PROGRESS OF INDUSTRY. 

ART WorkMAN’S EXHIBITION AT MANCHESTER, 
—An art workmen’s exhibition at the Royal In- 
stitution in Manchester was opened on the 26th 
ult. Lord Houghton spoke at some length on the 
advantages of such exhibitions, as tending to pro- 
mote popular taste in art and improve popular 
manners. -The present exhibition contains about 
400 contributions, which are the work of 200 
workmen. We are glad to learn that this exhibition 
differs from a previous one of a similar kind at 
Manchester last year, inasmuch as most of the 
present contributions are the work of regular 
working men, produced during the ordinary hours 
of work, while the former one was mainly furnished 
with works by amateurs, which were the produc- 
tions of their leisure hours. The aim of both has 
been to display and stimulate the art of workman- 
ship of the Manchester district. The germ of both 
ig said to have arisen out of a desire of the Man 
chester house decorators, painters, and grainers to 
display their ability and remove a prejudice in 
- favour of “foreign talent.” The contributors are, 
for the most part, the individual artisans who have 
executed the work, and their names are attached ; 
but in many instances the article exhibited is 
sent by a firm of employers, who specify if possible 
the names of the workmen engaged upon it. The 
contributions include panels decorated with the 
utmost care of. the painter or grainer in imitation 
of marbles or woods. The plasterers contribute 
some original designs in their method of ornament- 
ing interiors, and there are also some good speci- 
mens of gildjng and cabinet work, and original 
designs for wall papers. Stone and wood carvers 
appear in great force, and among the former is a 
panel in Caen stone representing the “Good 
Shepherd ;” a tablet represen ting ‘‘Christ inviting 
the weary and heavy-laden ;” and a bust of a girl 
with the face veiled. There are some specimens 
of floor tiles, and a considerable number of models 
and drawings of machinery. The contributions 
are from within aradius.of 25 miles of Manchester, 
and altogether the exhibition is a very interesting 
one, i 


RECENT RESEARCHES ON METALS AND 
ALLOYS.” 


The importance of the subject which I intend to 
bring before you this evening is so extensive, that 
it ought to be the subject of a series of lectures 
instead of attempting to condense it into one, and, 
therefore, I shall only give a resume of some of the 
- discoveries which have been made during the last 
two years. 

You are probably all aware that England occu- 
pies the first position among nations as a source of 
mineral wealth, and to enable you to appreciate 
the truth of this assertion, allow me to cite a few 
figures, published by Mr. Robert Hunt, F.R.S., 
the keeper of mining records of the Royal School 
of Mines. In 1863 the value of minerals produced 
was £29,151,976, from which metal of the value of 
£36,364,827 was extracted. There were pro- 


duced— __ 
Tin ore . , é 15,170 tons 
Copper ore .  » 212,947 ,, 
Lead ore, ; o 91,283 ,, 
Silver ore. o “OS. ogg 
Zinc ore . > « 12,941 ,, 
Tron ore. ‘ - 38,500,000 ,, - 


Further, it is interesting to compare the results 
given by Mr, Hunt in 1858 with the above, for we 
find that the mineral wealth of England has nearly 
doubled in five years, for in 1858 the value of the 
metals produced amounted only to £18,105,708. 
I must not omit to state that, during the last few 
years, England has also taken the lead in the 
manufacture of aluminium (Jno, Bell and Co., 
manufacturers, . Newcastle) and magnesium, by 
Messrs. Mellon and Co., Salford, who have 
adopted the method proposed by Mr. Sonstadt. 
As to the four new metals which have been of late 
discovered, viz., cesium, rubidium, thallium, and 
indium, they are as yet but scientific curiosities, 

* Abstract of Lecture by. Dr, F. Crace Calvert, F.R.S., 


F.C.S., being the 6th Cantor Lecture at the Society of Arts, 
May 16th, 1865, . 
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bit as their discovery is due to spectrum analysis, 


shall refer to them more especially when treating 
of the method by means of which the discovery of 
these metals has been made, an illustration of 
which I shall be able to give, through the kindness 
of Mr, Ladd, who wiil show you the various spec- 
tra on the screen at the conclusion of the lecture. 

Since I had the pleasure of drawing your 
attention last year to the then novel application of 
magnesium to the art of photography, owing to the 
intense light which that metal produces (for it has 
been calculated to be equal to 1-525th part of that 
of solar light, and. has been seen at a distance of 


twenty-eight miles at sea, and also to its intense 


actinic power), Mr. Bultinck has proposed the sub- 
stitution of this metal for zinc in galvanic batteries, 


and states that he believes the substitution would. 


prove a very advantageous one to electricians. 
The employment of this metal will be greatly 
facilitated by the the large works which have been 
erected for its manufacture at Boston, in America. 

‘Although Mr. Faraday observed many years 
ago that light was transmitted through thin leaves 
or sheets of the following metals: platinum, 
palladium, rhodium, gold, silver, copper, tin, lead, 
iron, and aluminium, still we were not prepared 
for the interesting results that Mr. Quincke has 
obtained and published in the Philosophical Maga- 
zine for March, 1864. That gentleman endea- 
voured to determine directly the velocity with 
which light travels through metals, and he found, 
strange to say, that it travels faster through gold 
and silver than through a vacuum. Further, he 
adds that he was unable to detect any difference 
in the components of the light which had pre- 
viously passed through transparent substances, 
such as plates of glass. The comparative rapidity 
of light in passing through metals and a vacuam 
appears to me to be in favour of the new theory 
of light, which I took the liberty of expounding to 
you in my first lecture. Although we could con- 
ceive the passage of light through a thin film of 
metal, still chemists were astonished when M. 
Henry St. Claire Deville, whose name I have had the 
pleasure of often citing in these lectures, published, 
conjointly with M. Troost, some interesting pavers 
on the porosity of substances under the intluence 
of high temperatures. His experiments enabled 
him to show that even platinum and wrought iron 
tubes, the latter one-eighth of an inch thick, are, 
when carried to a high temperature, permeable to 
gases, ‘The importancé of these results cannot be 
overrated by chemists when the permeability of 
platinum is considered, as that metal has been 
employed by them under the conviction that its 
high density and mode of manufacture destroyed 
all porosity. As to iron, the knowledge of that 
fact is most important, especially in the manufac- 
ture of coal-gas, where iron retorts are used for 
distilling the coal. So complete is the permea- 
bility of iron at a high temperature, that an iron 
tube which had been filled with hydrogen gas 
before the experiment was found to contain only a 
trace of it at the end of a few hours. 

Considering the short spave of time which I have 
at my command, I can only state that you will 
find in the Royal Society’s Transactions (vol. clii., 
part 1, page 1) a most elaborate paper on ‘‘ The 
Influence of Temperature on the Electrical Con- 
ducting Power of Metals,” and also vol. cl., part 1, 
page 85) on “The Conductibility of Copper.” 
These researches of Dr. Matthiessen deserve the 
close attention of all electric telegraph engineers. 

The study of metals must convince every student 
that, although science has progressed in a marked 
manner during the last fifty years, still that there 
is a great deal more to do than has been done. 
Although we have known copper, zinc, lead, tin, 
and iron for many centuries, still hardly a month 
passes without new properties of these metals being 
discovered, or facts connected with the improve- 
ment of their manufacture or the removal of the 
impurities they contain. I, therefore, deem it my 
duty to advert to a few papers that have been 
published recently respecting certain impurities 
which particular metals contain, which impurities, 
in some instances, enhance the value of the metal, 
and in others lower their commercial value. No 
class of substances teaches the young chemist the 
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difficulties and the labours he must be prepared 
for, if he wishes to be what is technically termed 
a good operator, and if-he pretends to prepare a 
pure substance. I would, therefore, advise all 
young men studying chemistry, carefully to read 
the labours of J. S. Stas on “ The Determination 
of the Equivalents of Chlorine, Sulphur, Nitrogen, 
Silver, Potassium, Sodium, and Lead,” published 
in the Moniteur Scientifique of 1861 and 1864, 
where they will notice that Stay has spent months 
of time to obtain a few ounces of pure silver, 
lead, &c. ; | 
Copper.—The same may be said of the researches 
of Matthiessen to obtain pure copper, for his 
studies above alluded to have enabled him to state 
that there is no alloy of copper which conducts 
electricity better than pure copper (page 92 of the 
above memoir), for he found that the most 
minute quantities of arsenic, phosphorus, sulphur, 
selenium, tellurium, and oxygen diminished the 
conducting power of that metal. Whilst on the 
impurities of copper, I must not fail to mention 
some valuable additions which Messrs. Abel and 
Field have published in the Journal of the Chemical 
Society of London, on the means of determining 
various impurities which copper contains; thus 
they found sometimes traces, and sometimes 
several per cent, of the following impurities in 
many samples of commercial copper, silver, arsenic, — 
antimony, bismuth, lead, tin, and iron (see Tables, 
vol. xiv., page 802), and Mr. Abel in a paper 
inserted in the same journal in 1864, proved that 
copper contained sulphur, as a general constituent,: - 
but only in minute quantities; selenium, as an 
occasional constituent; and that oxygen was - 
always present and sometimes in considerable pro- 
portion ; thus, in dry copper he found the quantity 
of oxide of copper, not as Messrs. Dick and Percy 
have stated, from 10'21 to 9'34 per cent., but from 
3'77 to 4'56 per cent. Mr. Abel gives the follow- 
ing numbers as representing the average proportion 
of oxygen obtained with a series of samples taken 
in diverse stages in the manufacture of copper :— 


Oxygen per cent. — 
“Dry” copper «ste . 0°42. 
-Ditto (another specimen) . 0°50 
‘¢ Half-poled” copper . . 0°20 
‘‘Tough-pitch” ,, ; » 003 
“Over-poled”. ,, . 0°08 


(To be continued.) 


A SELF-LOADING SHIP. 


M. De Coraux, a Lyonnese, has invented and- 
constructed a ship which can load or unload itself 
automatically in forty minutes. The captain and 
mechanician are the only living crew on board, the 
working and manipulation of the vessel and cargo 
being all performed by steam applied to most 
ingenious machinery. The loading is carried on by 
trucks and wagons, which can contain corn, flour, 
bales, cattle, horses, barrels, &c. The vessel is,. 
as may be expected, of a peculiar disposition ; but 
its exterior bears all the signs of sea-worthiness. 
The great revolution is on the deck and in the 
interior. The former is covered with lines of rail, 
reaching from one extremity to the other, while, 
at midsbips, there are two turntables. Front and 
rear are two or four immense cages, containing 


eight, twelve, or sixteen waggons, of the same size 


as our railway-waggons. The rails on which the 
waggons rest are adapted exactly to the rails of 
the deck. A cable is hooked to the waggons, 
which traverse the deck throughout its. length, 
and the stern of the boat having been previously 
placed ona level with the quay, which is, also 
furnished with rails, or may be, perhaps, a portion 
of a terminus, the waggons glide without the least 


interruption from the vessel to the. land, and 
Vice VETS. , z 
A Scorrisa nobleman, who is connected by pro- 


perty with the Orkney Isles, has offered, it is said, 
to subscribe £60,000 for the construction of rail- 
ways in Orkney. . i m 

Tar Chertsey and Virginia Water Railway will. 
be opened shortly, and is likely to prove profitable. 
A line from Blackwater to Sunningdale is. also 
under construction. 7 
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COMPASSES OF IRON SHIPS. 

On the 29th ult., a paper was'read by Evan 
Hopkins, Esq., at the United Service Institution, 
on the compasses of iron ships. The paper was a 
most elaborate one, but we are compelled by want 
of space to limit our report to the following brief 
abstract :—Setting out.with the assumption ‘‘ that 
the acquired polarity from induction and position is 
generally acknowledged to be the principal cause 
of ‘deviation,’ and the danger attending the 
sailing of a new iron ship,” Mr. Hopkins proposes 
to destroy this polarity, either before or after 
launching, by the application of powerful electro- 
magnets, thus obviating the necessity for ‘‘ swing- 
ing.” The ship is to be treated as a huge bar- 


magnet which is to be demagnetized, but Mr, 
Hopkins gives no details of his process, which he 


admitted had not yet been tried. It must, how- 
ever, always be borne in mind that even if we 
were able to destroy the polarity of iron ships, 


either by Mr. Hopkins’ or any other method, or 


to prevent it altogether by altering the position of 
the ship in the various stages of its construction, 
“the iron still remains susceptible to magnetic 
influences. It is true that Messrs, Evans and 
Smith have shown that there is a constant and 
regular diminution both in the quadrantal deviation 
and in the directive force with the lapse of time, 
‘showing apparently a change in the molecular 
structure of the iron, by which it becomes less 
and less susceptible of induced magnetism. Mr. 
Hopkins further recommends that the steering 
compass be raised to such an elevation as will 
place it- beyond the reach of the influence of the 
ordinary attraction of the wrought iron of the 
vessel. In order to read the compass, a reflector 
is fixed near it, so that it may be correctly read at 
a distance of twenty feet from the steering wheel, 
He makes his compass needles of the strongest 
directive power, so as to avoid unsteadiness and 
excessive oscillation, For high latitudes, ”vhere 
straight needles are found sluggish in their 
movements, he purposes to.bend the needle ‘to 
the average angle of the dip.” “ A flat needle,” 
he says, ‘‘ if bent to the angle of the dip at the 
centre, will not only have its directive polar power 
-inecreased; its vibrations will be reduced to one- 
third.” Our knowledge on this most important 
subject is, it must be confessed, in a most unsatis- 
factory state, and we hardly think that Mr. 
Hopkins’ researches, in their present state, will 
help us much. In his introduction he states that 
‘a, small needle can be retained in the centre of 
an helix of a battery without any apparent support.” 
This is, we believe, not so, although it is to be 
found in the writings of many eminent men. 
Professor William Thomson says ‘the pheno- 
menon of a solid body, hovering freely in the air, 
in stable equilibrium, without any external support 
or constraint, has never, I am convinced, been 
witnessed as the result of any magnetical experi- 
ment.” (Philosophical Magazine xxxvii. 250.) 


Mr. Hopkins’ method of accounting for this sup- 


posed effect is.curious. He thinks it is due to 
€‘ the presence of a dense magnetic fluid concen- 
trated within the spiral by the electro-magnetic 
force.” 


THE Cigar Surp.—The Ross Winans, better 
known as the ‘‘ cigar ship,’ has been launched 
at Hepworth’s yard, Cubitt Town, Isle of Dogs. 
This ship, unlike a cigar, is pointed at both ends, 
tapering gradually and smoothly from the middle. 
It has two screws, one at each end of the ship, but 
not fixed beyond the pointed extremity, where 
there would not be room for efficient „bearings for 
the screw shaft. For this reason each screw is 18 
feet nearer the centre of the vessel than the points, 
the cone thus left at each extremity being attached 
to the shaft and allowed to revolve with the screw. 
The screws are 22 feet in diameter, and have eight 
blades each. A wooden deck, with bulwarks 
partly of the same material and partly of iron, is 
attached to the outside of the cylinder, this exter- 
nal appendage having the shape of one of the 
ordinary Thames river steamboats, but it has two 
vertical iron funnels, and two light telescopic 
masts. Thus in the water the vessel loses much 

of ite cigar-like appearance. 


tion of Lenoir’s engine. 
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. IMPROVEMENTS IN PUMPS. 


An invention has been provisionally specified 
by Mr. Honoré Maury, which consists in thus 
constructing pumps :—Upon two hollow columns, 
which serve as the suction and discharge pipes of 
the pump, he mounts a horizontal cylinder, the 
interior of which is in communication with the in- 
terior of each of the hollow columns, Within the 
cylinder a drum is caused to rotate on horizontal 
axes, This drum is always in contact at one 
point with a longitudinal packed rib on the inner 
surfaze of the cylinder, which shuts off direct com- 
munication between two hollow columns ; the drum 
is not in contact with the cylinder at any other 
point, but carries four or other number of spring 
pistons, which, as the drum rotates, bear against 


the inner surface of the cylinder. These pistons: 


are fitted in pairs at diagonally opposite points of 


the drum, each pair being connected by a tube 


passing through the axle of the drum. A spring 
is fitted behind each piston, and keeps it in contact 
with the surface of the cylinder. As the pistons 
in their revolutions approach the longitudinal rib 
before mentioned they recede into the drum until 
they have passed it, the corresponding piston being 
forced out on the opposite side. The cylinder is 
closed at each end by a plate; one of the plates is 
formed with an aperture and stuffing-boxes to re- 
ceive the axle of the drum, and the other plate has 
on its inner face a socket to receive the other end 
of the axle. The plates are fixed to the cylinder 
by bolts, India rubber or other washers being in- 
terposed to make the closing hermetic. The inner 
face of each plate has an annular groove filled with 
leather, for the ends of the drums to bear against. 
The cylinder is formed with two openings near its 
upper part for use in priming or starting the pump 
when required. These openings are closed her- 
metically by plates. One of the hollow columns 
is in communication with the well, and each column 
is formed with a socket to receive a pipe when re- 
quired. When the liquid had to be raised from a 


great depth, he fits the column in which it is raised 


with a valve to prevent the return of the liquid. 


‘The action is this:—The drum with the pistons 


being caused to rotate by a crank handle in con- 
nection by toothed gearing with the axle of the 
drum, or in any other convenient manner, the 
pistons produce a vacuum ir the first column, the 
liquid rises therein, is carried by the pistons round 


‘the upper parter of the cylinder, and enters the 


other column, from which it may be led to any 
desired point. The action of the pump may be 
reversed, so that the discharge pipe becomes-the 
suction pipe, and vice versa. 


ae 


DRAKE'S GAS ENGINE. 


Morz than ten years ago, an engine driven by 
the explosion of a mixture of coal gas and 
atmospheric air was introduced in America, by Dr, 
Alfred Drake, of Philadelphia. At the present 
time when gas engines are coming into use for 
many purposes, an account of the engine may 
prove interesting as it is so little known in this 
country ; and indeed we believe that no account 
of it was published here until after the introduc- 
The principal feature in 
Dr. Drake’s engine was the means employed to 
light the mixture of gas and air within the cylin- 
der. In Lenoir’s engine this is- effected by an 
electric spark. It must be remembered that in a 
gas engine the mixture of air and gas must be ad- 
mitted to the cylinder for a considerable propor- 
tion of the stroke before it is ignited ; the engine 
performing this portion of the stroke by the aid 


of the momentum stored up in the flywheel during. 


the previous one, as the gas does not exert any 
considerable pressure until it is exploded. The 
slight pressure which it does exert, is merely due 
to its being slightly compressed by an air pump at 
the same time that itis mixed with atmospheric 
air. | 

In Dr. Drake's engine, the mixture of gas and air 
was ignited in the following manner:—At two 
points, one for each stroke, a hole was formed in 
the cylinder ; the distances of these holes from the 


ends of the cylinder corresponding with the dis- 
tance for which the mixture was to be admitted 


furnished with stuffing boxes, and in each of these 
stufing boxes was placed a cast-iron cup, 
or thimble, the solid end of which projected into 
the shell of the cylinder, so as to be just clear of 
the bore. In each of these thimbles a jet of gas 
and air was constantly kept burning, and by this 


‘means the ends of the thimbles were maintained 


at ared heat. When, in the course of. its stroke, 
the piston passed over one of these thimbles, the 
mixture of gas and air which had been admitted 
behind it, came in contact with the red hot sur- 
face and was instantly ignited. The explosive 
mixture was admitted to and released from the 
eylinder by ordinary double-beat valves. 

We have said that the gas and air were slightly 
compressed during their mixture. This was 
effected by an air pump furnished with suitable 
stopcocks, by means of which the proportions of the . 
gas and air could be regulated. The air pump was 
worked by hand, in order to obtain a supply of 
the explosive mixture for starting the engine ; 


afterwards it was worked by the engine itself. 


The explosive mixture used consisted of one-tenth 
coal gas, and nine-tenths atmospheric air, and 
it was considered by Dr. Drake that when this was 
ignited, an initial pressure of 150 to 200 lb. per 
square inch was obtained. From experiments 
which have been since made, however, we believe 
that the united pressure obtained by the ignition of 
a mixture of gas and atmospheric air is very much 
less than that above given. 

The ignition of the gas in the cylinder of course 
causes considerable heat to be evolved, and in Dr. 
Drake’s engine, therefore, the shell of the cylin- 
der, the cylinder covers, the piston and the piston 
rods, were all made hollow, and through them a 
constant stream of water was maintained. By this 
means they were kept moderately cool. The speed 
of the engine was controlled by a throttle valve 
connected with a governor, as in an ordinary steam _ 
engine. The fact of this engine never being used 
in America to any considerable extent is partly due 
to the death of Dr. Drake, and partly to the ex- 
cessive price of gas in that country (12s. 6d. per 
1000 cubic feet in New York at the time of its 
introduction). Dr. Drake’s engine was worked in 
the. New York Crystal Palace in 1855.—Hngineer- 


ing. 


Casing Burnpincs.—Works have been begun 
for the casing with stone of that portion of the 
exterior of the Houses of Parliament which was 
left in brick in order that the structure might be 
continued on the north side of Palace Yard, 
opposite the- entrance of Westminister Hall. It 
would appéar that a garden is to occupy the site 
of the houses which formed the south side of 
Bridge-street, Westminster. We are afraid the 
casing operation will not be a fortunate one; at 
any rate, the difficulty of covering so large a space 
as that in question will be great, if panelling only 
is to be employed to make it interesting. Nothing 
more wealthy of meaning than machine-made 
Perpendicular panelling must be looked for here. 
The pedimented windows of the. so-called Anglo- 
Italian style are only less tolerable than the 
pattern-like poverty of such false Gothic decora- 
tions, l i 

SHOREDITCH Working Maes’s CLUB, UNION- 
STREET, KINGSLAND-ROAD. — The half-yearly 
business meeting of the members of this in- 
stitution was held ọn Tuesday, the 30th ult. 
There was. a numerous attendance. The report 
congratulated the members on the progress of the 
Club during the last six months. The library of 
several hundred volumes had been largely used by 
the members, Arrangements had been made for 
the formation of fresh classes, and at the present 
time classes for writing, arithmetic, discussion, 
elocution, and shorthand were in operation: The 
balance-sheet showed an expenditure of £45 4s. 4d., 
and receipts amountivg to £54 11s. 7d., the whole 


of which had been raised by members’ subscriptions, 


entertainments, &c., with the exception of a dona- 


-tion of 21s. by the Vicar, leaving a balance in 


hand of £9 7s. 3d. Officers were elected for the 
ensuing half-year, and the proceedings closed with 
a yote of thanks to the chairman, 
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THE CHEMISTS AND THE BOARD 
| INLAND REVENUE. 
-A question of importance to photographic and 


OF 


other chemists has just been decided. It seems. 


that an excise officer bought some strong alcohol 
of Messrs. Horne and Thornthwaite, and then laid 
an information against the firm. Messrs. Horne 
and Thornthwaite thereupon wrote to the Com- 
missioners of Inland Revenue, stating that in 
1856, when supplying the: photographic outfit to 
the Royal Engineers, they“ had, through the late 
Captain Fowke, inquired -of the Board whether 
they were allowed to sell alcobol for photographic 
or scientific uses, and the'reply given was to the 


effect that no notice would be taken -of such sale. 


Messrs, Horne and Thornthwaite also urged that 
the spirit supplied by ordinary dealers was useless 
for scientific purposes. ‘They stated; further, that 
they were of opinion that they were fully justified 
in selling an alcohol the ‘strength of which is so 
high that it cannot be tested: by Sitkes’-hydrometer, 
as such an article could not: have been ` contém- 
_ plated by the Act, which directs all spirits to be 

tested by Sikes’ hydrometer sand they concluded 
by appealing to the Commissioners, on their own 
behalf and the many other establishments inter- 
ested, to decide what they: might legally sell. The 
reply of the Commissioners” will be- foynd below. 
We may add that Messrs.. Horne and Thorn- 
thwaite have been advised not to sell alcohol under 
60° over proof, and in quantities of not more than 
one gallon at a time :— =  - °° 

“ Inland Revenue, Somerset House, London, 
W.C., 30th January, 1866, — 

_ Gentlemen,—The Board of Inland Revenue 
having had before them your application of the 
17th instant, I am directed to state that the law 
absolutely prohibits the sale of any spirit without 
licence, but: that this department is not in the 
habit of interfering with chemists who sell small 
quantities of highly rectified spirits, such as cannot 


be procured from ordinary spirit dealers, for medi- 


cal and scientific purposes only. 
“I am, Gentlemen, your obedient servant, 
í ADAM YOUNG, Assistant-Secretary. 
“í Messrs, Horne and Thornthwaite.” 


GEOLOGY. 


Rain AND Rivers.-—In the Journal of the 
Geological Society, published in November last, 
Messrs, Foster and Topley, of the Government 
Geological Survey, attribute the denudation of 
the Weald Hill to “Rain and Rivers.” More 
than this, there appears to be a strong tendency to 
the “ Rain and River” theory among the young 
practical geologists of the Government Survey 
(who have no thecries of their own to defend), 
whether in England, Ireland, Scotland, Canada, 
or India. . So far so good. Great A is accom- 
plished ; but there is still a great B to be learnt, 
The great B is, that man and mammalia, that is, 
the most perfect creatures, may have existed on 
the land from the beginning, and before the first 
strata were formed in the sea, and consequently 
that Darwinism and the ‘‘ development” theory 
are myths. The entire surface of the earth is 
covered with soil. That soil is rotted subsoil, 
Owing to atmospheric disintegration, soil is in con- 
stant formation over the entire surface of the earth. 
Owing to the erosion of ‘‘ Rain and Rivers,” that 
goil is in constant movement down the hill-side to 
the valley, and along the valley to the sea. The 
land, then, is the region of perpetual disintegration, 
denudation and destruction. The sea is the region 
of perpetual deposit and conservation. And sea 
strata, when hoisted up by heat in the form of 
slate, sandstone, limestone, &c., form museums of 
sea life of ar antiquity quite incomprehensible to 
man. But these museums contain sea life only ; 
land animals neither live nor die in the sea; they 
live and die on the land. And where are the 
museums for the preservation of ancient land life ? 
There cannot be such a thing. The entire surface 
of the earth is perpetually vanishing, and with it 
the museums for the preservation of ancient land 
life. The most ancient museums of land life are 
caverns, filled up lakes, and drift and alluvium— 
things which, speaking geologically, were formed 


7 yesterday, and will be gone to-morrow. In these 


modern land museums, however, the remains of man 
and mammalia are found, and they would be found 
in more ancient land museums, if such ancient land 
museums could exist. In the Geological Magazine 
of January last, page 2, the editor tells us that 
“ Foraminifera, of the present day form no less 
than 95 per cent. of the ooze covering the floor of 
the wide Atlantic ocean.” Suppose our present 
continents to be destroyed or submerged— 


And where the Atlantic rolls wide continents shall bloom ; 


—that is, suppose that this ‘‘ floor of the wide 
Atlantic ocean,” turned into slate, shall be raised 
up as the Silurian slates have been : is the wiseacre 
geologist of after ages to.dub this Foraminifer the 
Eozoon Atlanticon, and to inform his pupils that it 
was almost the sole existent animal of the period 
of that deposit, instead of the place of that deposit ? 
That is, that from the beginning of the world up 
to the 19th century inclusive, Foraminifera were 
the dominant race on this terraqueous globe? Yet 
this is the argument of our present geologists as 
regards the Eozoon Canadense, the Oldhamia An- 
tiqua, and the Silurian Trilobites. The whole 
affair is the result of the most childish confusion 
between space and time, between place and period. 
That is, because in the deposit of a certain place 
such a life only existed, we set it down that in the 
period of that deposit that life only existed. Hence 
such errors as ‘‘ The age of reptiles,” ‘‘ The dilu- 
vial period,” “The boulder period,” ‘‘ The drift 
period,” &c,—Atheneum. 


ART NOTES. 


THosE who remember the most interesting and extensive 
collection of water-colour drawings by English artists 
which took place in 1863, at Streatham, will be glad to 
know that, on the 5th proximo, a similar collection will 
be opened in the New School Rooms, Streatham Common, 
and continue open until the Saturday following. The col- 
lections of Messrs. Leaf, Quilter, Griffith, Bicknell, and 


others, will supply materials, which are not only ofthe . 


highest quality, but rarely seen by the public. 

THE Government is betimes in inviting a competition of 
architects -for the honour of designing the new National 
Gallery. The following gentlemen have been asked to 
compete in the matter: Messrs. QG. G. Scott, Banks and 
Barry, D. Wyatt, G. E. Streetand C. Brodrick—a provincial 
architéct, who obtiined the lowest prize in the competition 
for the New Museums at South Kensington.--A similar 
limited competition is announced with regard to the 
important task of designing the new Law Courts. The 
architects selected are Messrs. G. G. Scott, Banks and 
Barry, G. E. Street, Waterhouse, D, Wyatt, and Hard- 
wick. 

A Fisz-Art Gallery will shortly open in York. 

Tax publication of the “Fine Arts Quarterly Review” 
will shortly be resumed by Messrs. Day & Son. 

At the Gallery of the Institute of Painters in Water- 
Colours may be seen an interesting collection of drawings, 
by M. Hildebrandt, representing scenes and customs in 
China, Japan and Manilla. 

An Art Gallery is to be erected near the Free-Library 
and Museum at Liverpool, the cost to be defrayed by a loan 
on the security of the Library and Museum rate. 

THE SOANE MUSEUM, Lincoun’s INN-PIEBLDS.—The trus- 
tees of this institution, which is situated on the porth side 
of Lincoln’s Inn-fields, have issued a notice to the public 
intimating that it is their intention, as hitherto, to open 
the establishment to the public on Wednesday next, on 
each Wednesday of the following month of March, and on 
Wednesday, Thurgday, and Friday of the months of April, 
May, and June, and on Wednesdays in the months of July 
and August. The collection contains some of the finest 
specimens of Greek art. 

Loan oF Works of Art.—Lord Stanley of Alderley’s 
Bill, which has passed a second reading in the House of 
Lords, provides that trustees of works of art, who by their 
trust deeds are prohibited from lending them, may never- 
theless lawfully lend them, if they choose to do so, to 
the National Portrait Exhibition, and to the Paris Exhibi- 
tion of 1887. 


CHEMICAL NOTES. 


AT the Academy of Science, Feb. 12, M. Pelouze read a 
memoir ‘On the Composition of Soda made from Chloride 
of Sodium by Leblanc’s Process.” The author does not be- 
lieve in the formation of an oxysulphide of calcium, thus 
agreeing with Messrs. Gossage and Kynaston, The memoir 
is of considerable length, so we only give the author’s re- 
sume. His analyses and a study of the reactions of the 
different substances, he says, have led him to the following 
conclusions :—1. That black ash is a mixture of carbonate 
of soda, sulphide of calcium, carbonate of calcium, and free 
lime. 2. Theash, on prolonged contact with water, hot or 
cold, gives an amount of caustic soda proportional to the 
free lime the ash contains, and then the lime in the waste is 
completely neutralised by sulphydric and carbonic acid. 
But (3) as the waste obtained in the ordinary process of 
manufacture has not been placed in circumstances to ensure 


the complete reaction of the lime on the carbonate of soda, 
such waste usually contains free lime. -4, Any black ash- 
being given, free lime may be left in the waste or not, just 
as the lixiviation is managed, And he adds (5) that nothing 

has yet demonstrated the existence of an oxysulphide of 
calcium, nor any other compound of lime and sulphide of 

calcium, 

New TEsT ror Uric Acip.—Dr. Dietrich has remarked 
that when a bromated alkaline solution of hypochlorite of 
soda is added to urine, an intense rose-red’ colour is pro- 
duced, The colour disappears after sometime, and quickly 
on the addition of more of the bromated solution. It pro- | 
bably, he says, depends on the formation of alloxantin. The 
_experiment answers well with serpents’ dung, but is difficult 

to recognise with pigeons’ dung and guano, because the 
substauces themselves are of a dirty brown colour. This 
test may, in many cases, replace the murexide test, since 
it is made with little trouble and in a‘short time.— Zeit- | 
schrift fur Analyt. Chem., p.176. - Sdo . 

BEHAVIOUR OF TURMERIC PAPER TOWARDS, BORACIC | 
ACID AND ZIRCONIA. —Boracic acid and zirconia redden : 
turmeric paper in a very similar way ; but the paper red- 
dened with boracic acid and dried at 100° becomes coloured 
a beautiful deep blue on being touched with a dilute solu- 
tion of potash, while that reddened by zirconia is only 
affected as usual by an alkali, Fluoborate of potash after 
the addition reddens turmeric like other boron compounds ; 
fluozirconate of potash subject: d to the treatment reddens 
the paper very little, and only at the edges where itis in 
contact at once with the acid liquid and the air. Vogel | 
and Ludwig have already remarked the action of an alka- 
line solution on paper reddened by boracic acid.—Kvraut. 
Zeitschrift fur Analyt. Chem., p. 168. 


GLEANINGS FROM SCIENTIFIC WORKS. . 

—— 0 ——m t 

Ir has been shown that immense pressure will prevent 

water from freezing at 32 deg., on account of ice occupy- 

ing a larger volume than tkat of the water which forms 
i 


THE area of the large hydraulic press used in the con- 
struction of the Britannia Bridge was 314°16 square 
meho; and the capacity with a 6ft. stroke, 22,619 5 cubic 
inches. i Í 

In 1844. 2 cwt. of gutta-pereha were sent to this 
country as an experiment from Singapore. The export- 
ation rose the next year to 169 piculs (the picul is 183 21b.), 
and in 1848 it was 6,768 piculs. to Ae 

ANIMALS fed on farinaceous food exhale a quantity of 
carbonic acid equivalent to the oxygen inspired, while 
animals fed on animal food absorb oxygen sometimes 
equal to four parts in ten of that inspired. — Be tigi, 

_ M. Fiztav has determined by experiment that a ray of 
artificial light travels at the rate of 70,000 leagues ina 
second of time. Astronomers have given the rate of solar 
light at 192,500 miles in the same time. rise Sige” 

THE comet of 1845 approached within 60,000 miles of 

the sun, the nearest approach to that luminary ever 


takes place, _ ae : gh 
Tne tenacity of iron at a temperature of 212 deg. Fah.” . 


_ In the year 1745 a woman at Hast: Dereham, in:Norfol 
spun a single pound of wool.into a-thread 84,000 yards 
length, or nearly forty-eight miles, Since that bime w. 
young lady of Norwich has spun a pound of combed wool- 
into a thread:of 168,000 yards; and she.actually produced: 
from the same weight.of cotton a. thread: of -2083:0000 | 
yards, or upwards of 115 miles; this. last.. thread,.if 
woven,’ would produce about: twenty square yards 
muslin. . gt ee ee ee ee Ra 5 
In 1852 the Wave Queen, an iron vessel; was launghed: ’ 


west door of St, Paul’s Cathedral, and : continuedday - 
and night till the 6th May. The scheme was anvouréed i 
two years before, and showed that the lottery "consisted: 
of forty thousand shares of ten shillings each; Any profit: 
that might arise was to be. devoted to the.reparation 
harbours and other public works. | itr a 
THE city of Lyons consumes annually: two million 
pounds of spun silk. Four cocoons and a‘ fraction -are - 
necessary to produce a gramme—(the five: hundredth 
part of a pound), consequently, the consumption of. 
Lyons alone requires 4,200,000,000 cocoons ; the ‘length 
of silk thread in each being about 500 metres, the total is 
equal to 2,100,000 millions of metres, which is fourteen 
times the distance of the earth from she sun, or -5,494 
times that of the moon from the earth. That length 
would encircle the globe at the equator 52,505 times, or 
reach 200,000 times round the moon, 2.) 270 7; 
MAHANAMA, who wrote his history before A-D.. 477, 
mentions that Sanghatissa, King of Ceylon, who was 
poisoned A.D. 246, placed a pinnacle of glass on the spire 
of Ruanwelli Dagoba, to serve ag a protection against 
lightning, BUS Babe 
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SUBMARINE TELEGRAPHY.* 
% IV. 


SHALLOW AND DEEP 


strands wrapped with Russian and Manilla: hemp, 


stretch of a wire when approaching its, .breaki 


strain is concentrated nearly at one point, where. 
The effect pf, 
the hemp is to support the wire ata, amber 

d thus, 


it rapidly diminishes in diameter. 


of successive weak spots of this kind, ang 
greatly to augment the elongation before, break- 
ing; but it will further be obseryed,.; that 


the breaking strain of the combined,materials. 
is actually greater in some -cases,.than, the, 


sum of the strengths of the separate materials. 
Thus the sum of the manilla and steel, taking the 
mean strength, is a little less than 12cwt. ; but the 
mean of the combined. strand is more than 12} 
cwt. With Russian hemp the sum of the separate 
strengths is 11°07 awb: but the combined strand 
supported 11°42 cwt..,..£he results with iron do not 
show this anomaly, but the apparent paradox with 
steel wire has been fully confirmed by independent 
experiments made for the Atlantic Telegraph 
Company. The explanation is, that when tested 
separately we have the strength of the weakest 
points, or smallest sections of the wires and 
strands ; but these materials are never uniform, 
and when combined, as it is most improbable that 
the two weakest points should coincide, we obtain 
the sum of their mean sections or strengths. The 
cables formed by these hemp-covered steel wires 
are very strong. Table IV. shows thatthe Atlantic 
cable, relatively and absolutely, is the strongest 
cable yet made, bearing more than twice as great 
a length of itself as the old iron cable. The new 
form stretches more than the old. The hemp may 
be eaten off, or decay from the wires, weakening 
the cable, and the hemp affords less mechanical 
protection against injury ; but the stretch is never 
such as to endanger the core, as has been proved 
by repeated experiments, and the most serious 
defect of the cable is probably its expense. 

9. Proposed forms of Deep Sea Cables.—Rowett’s 
hempen rope could certainly be laid. The lecturer 
has had no sample of it, but fears it would be exten- 
sible. Allan’s cable could also be easily laid, so far 
so as its strength-is concerned. It is said to coil 
badly ; but the lecturer has not seen this tested. 
The proximity of the copper and steel inside the 
cable might cause the steel to rust and burst the 
core. Still it is desirable that this form should be 
practically tested. Mr. Siemens’ cable men- 


* Lecture II.— Read by FLEEMING JENKIN, Esq., C.E., 
F.R.S., at the meeting of the Society of Arts, February 5. 


and with ê lay and l} lay respectively., also, 
the strength and stretch of the separate materials, 
It will at once be seen that a difference.of lay. 
produces an extraordinary augmentation in the, 
breaking strain and in the elongation., , The 

aking 
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„This cable. has actually” been laid an 38. now., 
"working. | A trial of it falja « 
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bare gutta-percha core could be laid easily, but 
could not be recovered from great depths. 

10. Statistics of Deep Sea Cables.—Excluding 
the 1,000 miles in abeyance under the Atlantic, 
and the cable lost in the first experimental trips in 
the Atlantic, only some 500 or 600 miles of cable 
have been lost during laying. About 9,000 miles 
have been laid and worked a little while, but are 
no longer working. From 700 to 850 miles are now 
at work, but much of this is in no great depth. 
The Barcelona Mahon cable, believed still to 
work, although faulty, is included in this list. 
There is but one quite sound cable lying at work 
in more than 1,000 fathoms, viz., that between 
Sardinia and Sicily, 243 miles long. One section 
of the Malta-Alexandria cable isin 420 fathoms, 
and has never shown any deterioration. The 
probable causes of failure have already been 
enumerated. 

11. The general conclusions to be drawn from 
the statistics given in this lecture seem to be, that 
in shallow seas, by laying heavy strong cables we 
can ensure, and have obtained, success, both from 
an engineering and commercial point of view ; that 
in deep seas we have hitherto failed, but that 
success is not unattainable, and may probably be 
reached by various methods. The lecturer believes 
that while in shallow seas, where repairs are possi- 
ble, cables can hardly be laid too heavy or at too 
great an expense, in deep seas, where repairs will 
always be precarious, they can hardly be laid too 
light or too cheap. ~ 


APPENDIX I.—Specification of Cables in Tables. 

1. First Atl ntic:—Core (vide Table IIL), 
covered with 18 strands of 7 bright best charcoal 
wires 0-028in. diameter, called No. 22. Total dia- 
meter 0°62in. ; weight of iron, 15:64 cwt, per knot. 

2. Red Sea:—Core (vide Table III.), covered 
with 18 bright iron wires (? charcoal), called No. 
16, B.W.G., diameter, 0'077. Total diameter, 
0'56 in. ; weight of iron, 16 cwt. per knot. 

3. Malta-Alexandria :—Core (vide Table III), 


TABLE VI. 


| din the | covered 
, : | appendix’ to thig. ‘lecture. the stretched, hemp has |’ 

Sua CABLES (continued). | |. 
Table VI. shows the strength of iron and steel 
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ut has to,|-0°85 in. diameter ; weight of iron, 33°56 per knot. 
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7 “with, 18 bright charcoal iron wires, each 
.1Zin, diameter, called No.11 (?). Whole cable, ` 
£ Persian Gulf:—Core (vide Table IIL), 
covered with 12 galvanized iron wires, 0°18 in. 
diameter, called No. 74 (?); diameter of iror 
cable, 0'9 in. ; covered with hemp and bituminous 


: compound to 1:25 in. diameter ; weight per knot 


of completed cable, 3-7 tons. 

5. England-Holland main cable :—Ten black 
wires, 0'375 diameter, called No. 00; external 
diameter 1°58 inch ; weight per knot, 10°4 tons ; 
shore end 15 wires, 0°22, called No. 5, covered 
with 12 strands made of three wires of same dia- 
meter, covered with Bright and Clark’s Compo- 
sition to 24 inches in diameter; diameter of iron 
two inches, and weight per knot, 196 tons. 

6. Toulon-Algiers:—Core (vide Table ITI.) 
covered with 10 steel wires, each enveloped in 
four strands of Russian hemp ; diameter of steel 
wires, 0°08, called No. 14; diameter of strands 
about 0'2 in.; weight of hemp in strands (?); 
diameter of completed cable, 0'8 iach ; weight in 
air, 1°31 tons. 

6. Steel and hemp coated Gibraltar (proposed) :— 
Core like Malta-Alexandria, covered with twelve 
steel wires in four hemp strands. Diameter of 
wires, 0°08 ; weight of steel per knot, 10 55 cwt. ; 
of hemp 6 cwt. ; lay of hempen strands, 1} inch ; 
diameter of completed cable, 0'875. 

7. Iron and hemp-coated Gibraltar (experi- 
mental) :-— Like No. 6, with iron instead of steel. 

8 Second Atlantic Cable :—Core (nde Table 
ITI.), covered with ten steel wires each in five 
Manilla hemp strands; diameter of each wire, 
0°095 inches, called No. 13; diameter of strand, 
about 0:28 inches; weight of hemp strands per’ 
knot, about 12°8 cwt. ; lay of hemp strands, three 
inches. Webster and MHorsfall’s homogeneous 
steel ; diameter of completed cable, 1:125; weight 
of steel per knot, about 13°75 cwt., and the serving 
round core about 2°2 cwt. 

9, Siemens’ copper covered cable :—Sample ia 
Table V. Copper conductor, 550 lbs per knot ; 
insulator, 420; diameter of core, 0°52 in. 
Stretetied hempen strands, 440 lbs. per knot ; 
copper armour, 675 lbs. per knot; diameter of 
completed cable, 0°75 in. 

10. Allan’s cable :—Sample in Table V. Solid 
cópper conductor, 0-114 in., weighing 240 lbs. per 
knot ; surrounded by 19 steel wires, 0°02 in. dia- 
meter weighing 120 Ibs. per knot; diameter of 
steel strand, 0°16 in. ; covered with 300 lbs. of 
gutta percha, diameter 0°£56, and canvas web ; 
total diameter, 0°522. 

11. Ratan and stretched hemp (sample in Table 
V.) :— Core, 3°63 cwt. per knot; diameter, 0°34 in.; 
covered with fifteen hempen strands, weighing 1'84 
ewt. per knot ; and covered with plaited ratan cane 
weighing 1:84 ews. ; total diameter, 0°625 in. 


Compiled from App. 10 to the Report of the Joint Committee on Submarine Cables (Gisborne, Forde, and Siemens), 


MATERIALS. 


BREAKING STRAIN IN CwTs. 
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Steel wire 0'079 in. diameter 
Iron wire 0'079 in. diameter 
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Steel wire with 4 strands of Manilla j 
hemp...... E E RAE 


Steel wire with 4 strands of Russian 
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Iron wire with 4 strands of Russian 
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Manilla hemp weighing 0-05 Ibs. to 0°0615 Ibs. 
per fathom....... E TETEN ere 


Russian hemp weighing 0°41 Ibs. to 0°45 Ibs, 
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PERSPECTIVE IN ITS APPLICATION TO 
ARCHITECTURAL DESIGN.* 


i I. 

N the following remarks I do not intend to 
i fatigue you with a series of scientific techni- 
calities, but I rather desire to lay before you the 
results of experience and such practical rules . as 
you will for the most part find useful and sufficient 
for all ordinary purposes. Nor ig it needful for 
the purpose in. view to enter into an abstruse 
mathematical’ investigation of the. science now 
under our consideration ; that part of it is not only 
very unentertaining to those who have not ad- 
vanced far into it, but unnecessary, I shall there- 
fore endeavour to explain in a manner as easily to 
be understood as possible, and by as few rules and 
examples as will enable you to consider your work 
in i:s true bearings in reference to such buildings 
and other objects as are generally met with in 
practice ; and, by im- 
pressing on the mind 
general ‘principles with 
the aid of a few hasty 
diagrams, I hope to be 
able to make myself suf- 
ficiently understood for 
all practical purposes. 

I will here remark 
that some knowledge of 
the anatomy of the eye 
is of great interest and 
value to the student, - 
as from it the theory of 
perspective is deduced, 
out for the present pur- 
pose it will be sufficient 
to bear in mind that all 
objects of whatever- 
outline and form give 
off or reflect the rays of 
light in straight lines ; 
these visual rays are re- 
presented by lines sup- 
posed to be drawn from 
the object to be repre- 
sented on paper to the 
station point, that is, - 
the eye of the spectator ; 
and if we suppose a 
horizontal line of in- 
definite length to be 
drawn through that 
point we shall find that 
all the horizontal lines 
of the object appear to 
converge to two points 
in that line, one on 
either side, and then 
to vanish, whence these 
peints are called the 
vanishing points, Bear- 
ing in mind that the 
horizontal line is always 
at the exact height of 
the eye of the spectator, 
whether he be standing 
on the ground or raised 
above, on the top of a 

house, a tower, or hill. 


“0, a 
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continue it indefinitely on sach side ; finally, from 


the station point draw a line parallel to each of the 
visible sides of the building and the points of con- 
tact with the perpendicular line will be tha 
vanishing points of the respective sides. 

In the diagram (No. 1) A B, BC are the sides 


of the building, A and C its extreme angles, B its. 


nearest angle to the station point F, D F and F E 
the paralle!s to the two faces of the building A B 
and B O, D E the vanishing points on the perpen- 
dicular line to B F. 

If the, building have a rounded angle, or is cut 
away, or indented at the angle, the two sides may 
be produced until they meet, and the problem then 
become the same as fora right angle, and so for 


every modification between it and a close approxi- | 


mation to an actual curve, keeping in mind that 
the vanishing points in every case must fall on the 
horizontal line, a 
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On the application of these facts depends all We will now consider the diagram already des- 


perspective when considered in connection with 
the vertical and perpendicular lines of the 
object. tg ES 

If the object to be drawn be an existing building 
for instance, the eye will give with more or less accu- 
racy the points to which its horizonal lines vanish ; 
but if, as is the case to which our attention is chiefly 
directed, the building to be drawn only exists on 
paper, the process to be followed is simply this— 
take the plan of the building or thing to be drawn 
in perspective ani assume the position from which 
it is to be viewed, thatis, fix your station point, 
draw lines from the extreme angles of the building 
to that point, which is that of the spectator, and 
also a line from. the nearest angle: to the same 
. point, draw a line perpendicular to the last and 


* Paper read to the Ciass for Architectural Study, Royal 
Institute of the Architects of Ireland, on the llth ult., by 
E.z,Trevor Owen, Fellow. 


cribed in its relation to the elevation of the building 
proposed to be put in perspective ; upon the hori- 
zontal line we will suppose a point which we will 
call the point of sight, or that corresponding with 
the angle B in the diagram No. 1. ; across the hori- 
zontal line at the point nearest the eye of the spec- 
tator or station point draw the perpendicular F B 
(diagram No. 2), taking care that the intersection of 
two lines shall be the proper height above or below 
the base of the building in reference to the position 
from which itis seen, then from the top and 
bottom of this line draw two other lines to the 
vanishing points D E correspording to the top 
and ground line of the buildiag, upon these two 
lines again mark off with perpendiculars the two 
sides of the building or extreme angles A C, and 
the result will be B F, the nearest angle to the 
station point or spectator; AO, the most distant 
angles; B EF and B D F, the top and bottom 


lines in their respective.angles in relation to the 
vanishing and station points, so by this operation 
the object given by plan in diagram No. 1 will have 
been put in perspective.. And, supposing there are 
several buildings or parts of one building of the 
game or similar size; mark them off with -other 


perpendicular lines to the horizontal line, as in the 


first instance; if there are windows or other 
openings to be shown mark off the space the first 
ones occupy, and by lines drawn from the bottom 


and top of each kind to the vanishing points we 


get them all the same perspective height and 
proportion throughout the entire work. Thus one 
of the’ sides‘of the building will have been repre- 


‘sented, and the same process must be followed for 


its counterpart. ° 


„a We will now suppose it is reguifed™ to raise’ a 


gablé or pediment,.and‘in order to do this cor- 
rectly we must first find the true perspective centre 
| of the side of the 
building upon which it 
will stand ; for this pur- 
pose it is not neceg- 
sary to refer to the 

: plan (diagram No, 1), 
indeed, I would in 
most cases advise you 
to avoid doing so, be- 
cause you can obtain 
the same results with 
equal accuracy in a less 
roundabout way. First 
draw two diagonal lines, 
one from each corner - 
of the building, GH ~ 
and I K, from the 
ground to the top, and 
then where these two 
lines intersect, draw a 
perpendicular, L M, in- 
definitely, and by set- 
ting off the proposed 
height on the produced 
line, B, or nearest 
_ angle, and drawing -a 
~~ Hine from it to the va- 
“nishing point, E, its 
point’ of intersection 
with LM will give the 
true perspective apex 
and shape of the gable ; 
and it may be remarked 
here that this simple 
rule is of the utmost 
importance, for many 
of our greatest painters 
appear to have been 
quite unaware of it, and 
made, consequently, 
many very ludicrous 
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find by referring to 
many of the works of 
Teniers, Albert Durer, 
and several others, that 
they scarcely ever drew 
a gable end to a house, 
and that they did not 
put it off the centre, 
either leaning too much to one side or the other, 
giving the idea of falling, which no doubt they 
never intended. It does seem certainly strange 
that men so gifted should have made such over- 
sights, especially as in some instances they are so 
glaring that they create a feeling of pain in the. 
mind of the observer, who is frequently drawn 
aside from the contemplation of their exquisite 
drawing and colouring by being compelled to fix 
his eyes upon what cannot be felt to be other than 
a great blemish; and yet it appears to be an 
error that almost all unacquainted with the rule 
are liable to fall into. You will see, therefore, 
that I am right in endeavouring to impress this 
very simple rule upon your minds, and in order to 
carry out the idea still more fully we will take as 
another example, a square tower with a spire, in 
which case the violation of the rule would be. worse 


if possible than that of the gable; suppose then 


that diagram No. 1 isthe plan of the tower, we 
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will commence by marking off the height on the 
nearest angle as in the last case, drawing the hori- 
zontal lines to the vanishing point as before, through 
the perpendiculars of the two extreme angles, and 
having drawn the diagonals on each face as before 
described, the point of intersection gives the per- 
pendicular centre of each face of the spire (pre- 
suming it to be a square one), and the perpendi- 
cular line A B (diagram No. 4) half way between 
the two extreme angles of the tower will pass 
through the apex of the spire; and should it be 
required to find the vanishing lines of each face of 
an octagonal spire without complicating our work 
by, referring to the plan, the lines so required will 
be obtained by joining the two points f, g, repre- 
senting the centre of each face of the square spire 
already described; and this: principle will hold 
good if applied with a little care in finding the 
lines required for each of the other sides of a poly- 
gonal figure of almost any form. | 
Another matter worthy of remark is the difficulty 
of drawing the arch in perspective, even when the 
true centre and size of the opening may have been 
obtained ; but for almost all practical purposes I 
have found the following rule to suffice. Pre- 
suming the arch to be a semi-circular one, draw 
its width and height as if treating a rectangular 
figure ; then, finding its true perspective central 
line by the diagonals, F G, H, I, draw the per- 
_pendicular K L, and from the point of intersection 
with the springing line, assumed to be also on the 
horizontal line, draw other diagonals L F and LI, 
which will pass through the shoulders of the arch 


at points dividing the curve into four equal parts, |. 


and when the true geometrical form of the arch 
has been ascertained and laid down as a guide, 
almost any number of points in the curve may be 
obtained by increasing the number of the diagonals 
with sufficient accuracy for all practical purposes ; 
and this rule with slight modifications may be 
applied to arches of almost any form. 


THE LATHE AND ITS USES.* 
VITI, 


We shall now proceed to give some examples of 
turning different things which are useful and in- 


teresting to work, These are only hints, and west ' 
make no claim to discovery, or to anything speci-" 


ally novel or ingenious. It would be very foolish 
to do that, for what seems remarkably “ cute” to 
the designer of any particular thing, is often shown 
to be slow and unmechanical, compared to other 
ways by other men. We hope, therefore, that 
the expert will bear in mind the fact that, while 
he may know better ways to do the same thing, 
beginners are glad to receive instruction first, and 
improve upon it so much as they are able after. 
To Make A PAIR oF SOLITAIRE Suave Bur- 
TONS.— Solitaire buttons are those which have so 
lately come in fashion ; that is, a single stud with 


two eyes on the back for the button-holes of the | 


wristband. It is easier to make one stud on the 
back of the button, and easier to fasten it to the 
shirt, as that is the kind we shall describe, 

Go to any dealer in box-wood and procure waste 
stuff, which he will sell ata small price. Take a 
piece an inch square, put it in the chuck, and turn 
it round on one end as far as you can, then reverse 
it, and turn the other end ; this will make a round 
plug. Take a ten-cent. piece, and chuck it, either 
in a wooden or scroll chuck. Cut out the centre 
so that you have a silver ring. It will be neces- 
sary to Lave two rings, one for each button. Put 
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wood a little larger than the silver ring—say the 
thickness of a sheet of paper—heat the ring 
slightly on a stove or over a spirit lamp, and clap 
it on to its place. When it is cool, if properly 
done, no power can remove it without destroying 
the button. When the ring is in place it only 
remains to turn it offas ornamentally as the work- 
man desires, The edge may be milled and the 
face chased or left smooth. The centre of the 
button, which is of wood, may be drilled in, and a 
square.ebony plug putin, which will give it aunique 
appearance, as shown in 
this figure. In like manner 


and breastpins spun up either 
in gold or silver. Brass 
breast-pins may be ornately 
turned and afterward elec- 
tro-plated for a trifle. They 
will thus be cheaply made, 
and the ingenious turner 
can please his lady friends 
by presenting them with 
specimens of his dexterity and taste. 

At the commencement of this series of articles 
we alluded to lathes with traversing mandrils, and 
to varieties of work done by tools not generally 
employed—that is, those which are not used by the 
hand, but in connection with the lathe, and driven 
by belting from acountershaftoverhead. We give an 
illustration of such a tool in one form in Fig, 37. It 


may be screwed in the tool post of the slide rest, or 
otherwise attached to the lathe, and the belt from 
the counter shaft carried over the small pulley. 
The driving pulley overhead should be very large, 
so as to give a great velocity to the cutter, at least 
1,500 revolutions per minute. The use of this 
tool is to make ornamental designs—circular carv- 


‘ing it might be called—on all kinds of turned 


work, as, for instance, in this figure, where a small 


box for pins or needles is shown. This box is 
made by putting a piece of hard fine grained wood 
in the chuck, boring the hole and cutting the 
thread. It is then removed, driven on a round 
mandril held in the chuck, turned off round out- 
side, and then prepared for the pattern as follows : 
—The design settled upon, the index plate must 
be brought into use, and the points inserted in 
such holes as will bring the pattern out right or 
all the spaces equal—just as the teeth of gears are 
cut. The tool shown in Fig. 37 may be any de- 
sired shape. In the example of work, Fig. 38, it 
is made half round, and the pattern is called 
“ bamboo,” from a resemblance to wicker-work. 
The pattern is made to break joint, as mechanics 
say, that is it alternates, so that the commence- 
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ivory buttons may be turned | 
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tool is shifted on to another course, -and the index 
changed as above mentioned until-the whole has 
been gone over. This produces a beautiful effect. 
It is easy to see that a change of pattern is pro- - 
duced at will by altering the kind of tool and the © 
index. As, for instance, in this other figure— 
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where the pattern is entirely straight. When the — 
design is to be cut on such work it is extremely 
convenient to have a pair of centres to set on the 
lathe across the bed; then the flying tool is not 
needed, nor the index on the lathe pulleys either, 
that on the centres being used instead. When 
this box is held between the centres so as not to 
mar it, the handle may be turned and the work 
run along under the cutter with great facility. The 


‘grooves shown in the box are first drilled at each 


end with a common drill just to the eorner of the 
drill, so that a neat and handsome finish is given ; __ 
a V- shaped 
: cutter is then 
put in a man- 
dril between 
the centres of 
the lathe, and 
the pulleys set 
going, so that 
when the work 
is run under 
the tool, the 
slot or groove 
will be formed. 
The circlet at 
the top of the 


box is made 
by a crescent 
drill ground 


very thin and 
made sharp—a 
drill like a fish’s tail, only formed on a half circle. 
Of course these methods of doing this kind of 
work can, as we have said before, be varied in-. 
finitely, and are only cited as applicable to a com- 
mon foot lathe. | : i 


HEAT AND MOTION. 


A. remarkable instance of the conversion of 
mechanical motion into heat is recorded in the 
Proceedings of the American Academy of Arts 
and Sciences (Boston). A turbine working in a 
race led from the Merrimac river, and supplying 
the motive power to one of the Lowell cotton 
factories, was observed to be irregular in its motion. 
On examination it appeared that the ‘‘ steady-pin,” 
at the lower end of the shaft, made of steel two 
and a half inches diameter, and working in a box 
of case-hardened iron, was actually fused, although 
it had been constantly plunged in the race, through 
which seventy-five cubic feet of water rushed every 
second—4,500 feet per minute. The pin and 
portions of the iron box were exhibited at a meet- 
ing of the Academy, and on each the signs of 
fusion were clearly apparent. The moving power 
of a turbine is known to be great; but here we 
see it converted into heat, which, in defiance of 
the rapid stream of water, rose to the temperature 
of the welding point of iron. That heat is but a 
mode of motion is a question that has worthily 
occupied’ the attention of Dr. Joule and other 
mechanical philosophers, and to them we coms 
mend this new and striking illustration. | 


WATER at the temperature of 0 degree Cent, 


meit of one part meets in the middle of the other. | when absorbed by snow, is lowered in tempera> 
After one course is made all the way round, the | ture. 
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WATER AS FUEL. 

THE possibility of using the gas obtained when 
water is decomposed by means of heat has long 
been a subject of dispute, and a great deal of time 
and money have been wasted in researches regard- 
ing it which science teaches us are vain. Without 
entering into the reasons, we may safely assert 
that there can be no well-grounded doubt that 
it takes at least as much heat to decompose 
water as is given out during the combination 
of the gases which constitute it. Where, there- 
fore, can be the saving, ‘in ordinary circumstances, 
when the decomposed vapour of water is used as 
an aid to the power. of the fuel? We say, in 
ordinary circumstances, since there are cases in 
which the gases obtained by the decomposition of 
water may, by their combustion, indirectly lead 
to economy of fuel. Thus, when anthracite is 
burned in the furnace of a steam boiler, the heat 
is very intense within a small space; and it not 
only rapidly destroys the fine-bars, &c., bat, from 
want of diffusion, does not impart the heat 
economically, The introduction of steam into 
the burning fuel is, to a greater or less extent, a 
remedy for this, The decomposition of the vapour 
of water moderates the intensity of the combustion, 
and the heat absorbed by the gases liberated is 
given back again in places where little effect would 
have been produced by the anthracite itself. Ina 
word, some of the best properties of bituminous 
coal are, in this way, imparted to the anthracite. 
All this is easily understood—there can be no 
mistake on the subject : there is no augmentation 
of heat, but merely a more useful application of 
it. Where this is not required, the expectation 
of economy from the decomposition of water, as a 
means of saving fuel, is a delusion; and one that 
is inexcusable in those pretending to a knowledge 
of even the first principles of science, 

A beliefin the possibility of using water as an 
auxiliary to fuel, is one of the many examples of 
self-deception practised by those who are in search 
of physical impossibilities. In such cases, very 
plausible results are put forward ; but an examina- 
tion would show that, were the inquiry conducted 
with sufficient care—and not, a3 in too many 
instances, with the intention of confirming, rather 
than testing, a theory—they are not to be relied 
on, 

The Cooper Institute of New York has been 
recently occupied with a discussion on this subject. 
Dr. W. E. Hagan, of Troy, had made experiments 
which he considered went to prove that his theory 
regarding the use of decomposed water vapour, as 
an aid to combustion, was correct ; and a committee 
was appointed to test his plan ; but reported that 
the experiments were not sufficiently exact to 
enable them to come to a decision—just the usual 
fault of experiments in such cases. Comparisons 
had, however, been made between the quantities 
of water evaporated by fuel alone, and with the 
aid of decomposed watery vapour ; and, according 
to the chairman of the committee, these appeared 
to show that the evaporation in the former was 
to that in the latter case as 50 to 75, Without 
denying the accuracy of these results we have no 
hesitation in saying that any advantage which 
may really have been gained, must have been due, 
not to augmentation of the heat evolved, but to 
its better application. 

There can be no doubt that the subject is, at 
present, attracting considerable attention in 
America; and it was stated by Dr. Hagan that 
a locomotive on the New York Central Railroad, 
to which his principle had been applied, was 
evaporating 30lb. of water with one pound of 
coal. The same company were also said to be 
applying his principle to six more of their loco- 
motives, and to be abcut to construct twenty 
others, in which it would be used. Notwithstanding 
all this, it remains to be proved by unexception- 
able experiments that an increase of caloric is 
obtained. We do not believe that it is; for we 
hold it to be an undoubted law that “as much 
heat is required for decomposition as is evolved 
by subsequent recomposition.” 


„It is estimated that 18,000 elephants are yearly 
killed to supply Sheffield alone with ivory, 
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[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


THE CARBON CUTTING QUESTION. 


Sir,—It has been rendered patent to the world through 
the medium of your estimable and anly conducted journal 
that one Mr, Peter Henderson makes a casual tour 
through the wards of London, and in second-hand shops 
occasionally strikes a bargain, and hence with the most 
“reticent prudence” jumps to the conclusion that every 
one can do the same, in fact, wonders where amateurs were 
porn if they can’t ‘‘ strike ile” any day. Very pretty in 
print, but what are amateurs ? —and nave we a right to ex 
pect to find in them the “profound and practical ac- 
quaintance’ upon any given subject that we should look 
for as inseparable from the man practically and solely en- 
gaged onsuch subjects? Gertainly not ; and yet occasionally 
we find these amateurs outstrip their very practical com- 
peers, by devoting a little time to the science as well as the 
practice of any given matter. 

There are amateur electricians at present all over the 
world, and I hops the readers of your journal are co-ex- 
tensive with them, and when Carbon asked for information 
I gave it him freely, as I myself received it, in years gone 
by, and I did not recommend Mr. Peter Henderson’s 
establishment, simply because I did not know of its exist- 
ence, but I knew where to get carbon, good and 
cheap, and there I sent Carbon ; at least, I hope so, if he 
does not wish to be disappointed. So much for the insinu- 
ation ; now for the assertions made, or so broadly assumed, 
that those of your readers who have little leisure might 
take them for granted. 

For their information, as well as that of Mr, Henderson, 
I beg to say that my carbon-bleck cost 9d., my tenon saw 
cost 2s, 6d., fifteen years ago ; it then had a blade 12 in. 
long by 3 in. wide, and after during that period performing 
all the services to whichI have had occasion to use such 
an implement (the carbon cutting included), it is now 
sharpened and re-set, and measures exactly 12 in, long by 
23 wide, so that if I had used it for nothing else we could 
only tax the carbon with 1-5th of the original cost, 5d. It 
took two hours early one morning to cut the single block 
into six plates (those referred to) each 4) in. long by .2 in. 
wide, by $ in, thick nearly! Query, will Mr, Henderson 
undertake to supply all your amateur correspondents with 
the same number and size of genuine carbon plates for 
the sum of Is. 2d.?—because I donot (amateurs never do) 
include the two hour,’ recreation I enjoyed while cutting 
them, since the prevision of the effects anticipated from 
their use, and which were amply verified in practice, well 
repaid me ror the time employed. 

There is, Sir, a time for all things, nor is there any the 
less a place for them. But to fancy a self-called super- 
practical man imagining anyone to suggest that an amateur 
should cut carbon plates in a ‘drawing room” is a stretch 
of the imagination that no words in my information to 
Carbon could be stretched to, however elastic ; hence I must 
hand the sentence back to Mr, Henderson under the im- 
pression that he used the phrase because he had nothing 
else to say. 

What Mr. Henderson would have done if he had known 
how easily carbon could be cut to serve the amateur’s pur- 
pose, or what expenses he might have avoided in the way 
of machinery is no affair of mine. I dare say if the late 
Atlantic Telegraph Company had known that the cable 
would break just where it did, they would not have com- 
menced to lay it; but they did not, and yet they do not 
talk quite so dogmatically as Mr. Henderson, who seems to 
think that no one beyoud the boundaries of Clapham knows 
what carbon is, Resting upon my oars for a moment, let 
me enquire, does he know? He says a cinder snatched 
from the grate is carbon. I deny it, and leave the onus of 
proving it with him, among your chemical readers, 

Could he use it as a conductor with electricity of such a 
tension as is generated in a Buasen’s battery? A thousand 
times NO! and yet he steps forward to complain that 
‘amateur gentiemen scarcely exercise that reticent (?) 
prudence which a more profound and prattical ‘acquain- 
tance with their subject would surely suggest.” If, Sir, 
you are content, I am equally so` to lie under the pro- 
visional onus of being one of these incapables' until the 
article promised by Mr. Hendergon noted in your “Answers 
to Correspondents” appears, ag we may then hear some- 
thing.of the true ring of the’ metal ihatis in him ; in the 
meantime I can only recognise him’ as-I would the fly on 
Pit ae ; he has been visible but has not raised all the 

lst, 

In reply to W. J. F., the dimensions previously given in 
this letter show what the carbon negatives are ; the zincs 
are of No. 12 Bham, W. G., 8 in, long by 4 deep, bent into 
the form of a U whilst hot. An ordinary porous cell goes 
inside this (obtained from Knight's, 2, Foster-lane, London); 
a slip of copper is tinned to this for connection. Zines weil 
amalgamated, connection with carbon is made, as I once or 
twice before stated, by a brass clip, between which and the 
carbon small pieces of platinum foil are inserted to keep 
the brass from the direct oxydizing influence of the nitric 
or nitrous acid, which rises up through the carbon by 
capillary attraction. By this means you always secure 
good contacts, a matter of the highest importance, es- 
pecially when using such agenfs as nitric acid for an 
excitirg or conducting fluid. In the porous cell where the 
carbon is placed J use half nitric to half sulphuric acid, in 
the outer or zinc cell I use 1 sulphuric acid to T water, 
make my binding screws and clips of brass, but I have seen 
Some very good r.Sults obtained by making them of 
Ordinary brass wood screws with gutia percha heads, having 
previously square blocks cast in lead upon them, and then 
the screws aud heads coated with copper by eleotro depo- 
sition. Of course, I would not recommend ‘‘An English 
Mechanic” to adopt such barbarous means to attain an end, 


but I have seen it done by one who was no mechanic {in 
the ordinary sense of the term), but who has done as much 
for electricity, as a science, as perhaps, any maa living. 
He had not the tools, but he had the genius to see how 
they could upon occasion be dispensed with. And such is 
the fate for the most part of all amateurs. When I address. 
you it is as a fellow working man. Had we all Fortunatus’ 
wishing cap in our possession (would there be any English 
mechanics in the country?) shouid we not each just pop it 
on and wish, and have! We have not got such thirgs, 
but we have brains, muscles, and sinews, which, rightly 
used, lead us directly, yet not without opposition occasion- 
ally (and ’tis well for us 'tis so, now and then), to the one 
great goal, * perfection,” so far as it is attainable by human 
beings, Wa. TONKES, 


OARBON PLATES. 

Sir,—In your issue of January 26th, I made an enquiry 
respecting the formation of carbon for batteries, which 
was kindly answered by some of your correspondents, in- 
cluding Mr, Tonkes, on whose suggesiion I have acted 
with the most desirable results. I have cut many most 
excellent ‘Carbon Plates,” of all sizes, from rougk 
blocks given to me by the engineer to our local gasworks, 
who also uses the same material for a very power.u 
battery himself. 

To your issue of February 23rd, I find a letter from a 
London Optician, who deals in carbon, and as the writer 
runs a tilt at Mr. Tonkes, which might tend to discourage 
that gentleman or other correspondents, I feel myself 
bound by the laws of chivalry, to try a lance in bis defence, 

I will so far render an account of my experience, whick 
dates from the tutelage of ‘‘ Sturgeon,” as to say that for a 
long time I have been using electric and voltaic appara- 
tus, and on a recent occasion I used a “ Bunsen Battery,” 
for eight weeks in public, of course with the necessary 
attendance, with carbon plates supplied by a leading 
electrician, but I find the plates cat by mys:lf, and also 
points for the electric light, and which I recently used at a 
public lecture given by me, are equally as good and in 8: me 
respects better, than I have ever yet used, being {close, 
compact and dense, (‘not compressed’). I write on the 
presumption that there is but “ the” Gas Cabon, cf the 
gas retort. , 

In conclusion, if Mr. Tonkes will only state the dimensions 
of say half a dozen plates, such as would be useful to him, 
I will cut and forward them to him free, as a specimen to. 
judge by, and an acknowledgment that his kindness ig 
appreciated by CARBON. 


CARBON CUTTING. f 
Sir — Having noticed Mr. Henderson's article*on the 
cutting of “ carbon,” I can fully substantiate his rem rks 
from my own experience, viz, fourteen years, I would 
strongly advise ali amateurs to purchase their “ carbon” 
ready cut, otherwise they may find it rather more difficult 
than they imagine. ELRCTRIOISN, 


SHEFFIELD GRINDAR To OTHER UNHEALTHY 

Sir,—Amongst the many unhealthy employments of 
working men, undoubtedly the most injurious of all is 
that of the ‘‘ Sheffield grinder; ” this unhealthiness arises 
from the millions of fine particles of steel dust, which are 
constantly flying through ‘and impregnating the atmos- 
phere of the workshop, and are inhaled both through the 
mouth and nose of the grinder, and of all who are em- 
ployedin the shop. This dust insinuates itself into the 
air vessels, which in t me become partially filled with it, 
The consequences are inevitable: a constant irritation of 
the lungs; the well-known “grinders cough;” 
Spitting of blood; a constant metallic taste in the mouth, 
which necessarily destroys all relish for food; it takes 
complete possession of the man’s system ; disturbs his 
sle p, haunts him night aud day, and destroys his peace of 
mind and his life at the same time; under these disad- 
vantazxeous circumstances, the thoughtless man flies to 
drick; and in scenes of dissipation endeavours to forget 
his troubies. ‘he result invariably is death at an early 
age. 

“The question at once suggests itself, " But is there no 
remedy for this?” The answer may be as quickly given, 
‘Yes, many remedies, but—strange to say—none are 
adopted.” Although it is well known that by the use of 
the rotating fan a violent current of air is created, and that 
this current will carry all the particles of steel dust through 
a tube fixed near the wheel, yet, strange infatuation, net in: 
one case out of a hundred is it used ;the workman says for- 
sooth, ‘It is a Somewhat expensive apparatus, and he 
cannot afford to procure it—and stranger still—the master 
seems to care se little fur the health of his men, that he 
will not provide it. 

Where such shameful apathy aud carelessness can exist 
on such a vital subject, it seems a hopeless and indeed & 
thankless task to suggest Or introduce a new remedy; yet 
with this forlorn hope aud at the risk of being thought 
unnecessarily anxious about those who have no anxiety 
for themselves, I beg leave thiough your co.umns to calk 
the attention not only of the Sheffield workmen, but of all 
who are employedin other such unhealthy trades, toa 
very cheap and simple contrivance, by means of which 
they may avoid such jnhalations, and which only requires 
a trial to p ove its usefulness. . 

My attention was forcibly drawn to the subject by the 
discussion at the meeting of the Social Science Oongress 
at Sheffield, and having had some experience in the 
manufacture of respirators, I applied myself to—and I 
believe I have succeeded in—the pioduction of an ori- 
nasal respirator (to cover both the mouth and nose) which 
shall not be unsightly or clumsy, and which shall be sim- 
ple and efficacious. ; ; 

‘The oral respirator is constructed with two oval thin 
plates of perforated zinc or non-corrosive metal, about 33 
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inches long, and-1} broad, having the edges turned over, 
and covered with a binding of velvet all round, so as to fit 
closely and present a soft surface to the skin and the 
-mouth ; the number of perforations varying from 20 to 25 
per square in h, according to the size of the holes ; better 
than metal plates (but perhaps not so easi'y obtained) are 
two pieces of fine wire gauze, either silver-plated, or gilt, 
sizes as above, and with the. edges turned over oval wire 
rings to give them strength, l 
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These plates are connected at one end A by a rivet hinge, 
at the other end B, by a clasp (similar to a purse clasp), 
so that the plates may be separated fór the purpose of 
cleaning them, and for inserting between them a thin layer 
of mohair, alpaca, or fine horsehair fabric, to act in-con- 
junction with the metal plates as a strainer ; these may be 
removed when dirty, and cleansed, or yeplaced by a fresh 
layer of fabric, Attached to each end of the respirator is 
a small metal ring, to which are attached elastic strings, 
which loop over the ears, and keep the respirator close 
over the mouth. 

The nasal respirator is formed by attaching to the inner 
edge of the under plate at E, a socket, into which slides a 
piece of watch spring F (so.as to be removable at pleasure), 
shaped and bent so that it will fit close to the groove of the 
upper lip, and well under the nose; to this spring is 
attached crosswise at H, two. oval rings, G, S, just the 
size (f the nasal orifices ; these also are covered with two 


layers of silver plated gauze, and this again covered with 
mohair, alpaca, or horse hair; they then present very 
much the appearance of a miniature pair of wings. These, 
when properly fitted, effectually act as a strainer, through 
which no foreign matter can penetrate. 

I have thus endeavoured to describe separately the oval 
and the nasal respirator—the two fitted together, form, I 
think (and several medical gentlemen to whom I have 
submitted the idea, agree with me) the sine qua non of 
a cheap and simple ori-nasal respirator ; and such a one 
that any workman of intelligence may make for himself, 
Should any of your readers who feel interested require 
- any information or further guidance in the construction of 
such an instrument; I shall be most happy to supply it. 

. J. HARY 


EY, 
19 Brook street, Regent’s-park, N. W. 


COMBUSTION OF. GAS. 

Sir,—Will you kindly allow me to return jthanks to the 
five gentlemen who so promptiy answered my query (re- 
lative to the combustion of gasin the A‘gand lamp) which 
appeared i: your issue of Saturday, 19th ult? Thanks to 
their hints, and your kindness in inserting the answers, I 
have got rid of the smoke. JAS. ROBERTSON, 


BOWDITCH’S IMPROVEMENTS IN GAS LIGHTING. 


Sir,—In reply to your corre-pondents, I have to state that 
the Rev. W. R. Bowditch’s Improvements in Gas Light- 
ing are protecied by two patents, the first one taken out in 
1862, the last in 1865. W. J. BAKER. 

Offices, 15, Westgate, Wikeficld; Feb. 23, 1866. 


SUBMARINE TELEGRAPHY. 

Sir, —A few weeks ‘since your very excellent paper con- 
tained an elaborate illustration of Mr. Van Choate’s scheme 
for a Submarine Telegraph. I consider- the idea avery 
good one, but as an arateur, I weuld suggest that instead 
of having in the centre of the ocean a wachine which in 
the course of time must get out of order, that the batteries 
at both ends should be in connection with each other at the 
same t me, thus the batte.y on the Amiricin shore would 
help the English one. Instruments could be eas ly arranged 
at each end to bring the batteries at the opposite ends into 
action when required. 

Suppose, for instance, the clerk at the English station 
wishes to communicate with America, the clerk at the 
American station, understanding the signs, may put hs 
battery in ciicuit with the cable and earth, and thus the 
Envlish clerk wil: be working both batteries. Of course, 
this arrangement, as wellas Mr. Van Cbho.ste’s, could not 
be used fo. the nee le instruments, as they require a suc- 
cession of curi ents in opposite directiois. In this arange- 
ment it could only flow in one direction, therefore print- 
ing instiuments must ba employed. F. W. Warr. 


THE LATHE.—STARTING A TRUE THREAD 
Sir,— Will one of your clever optical correspondents tell 


me what number of lenses (and at what distance from one 


another they are placed) there is in a good 3ļin. magic 
lantern ? 

In article 5 on the lathe, you mention a mode of starting 
a true thread, and say :—“ Put a shell on the mandril,” &c. 
That would be a source of trouble ; instead of which I put 


a small toothed wheel to gear into another, thus :— Yo) 


1 2 

BEREE: Pinion 
i — 
y 

© © Hub. Plate 

No, 2. Wheel and Canon es 
with Hub. Q = 
Plan. No. 2. Stud. 


No, 1 being the one on the mandril, No 2 the one carrying 


the hub. No, 2 being supported by a plate @ that is carried 
by the back support of the head, this gives a motion from 
the mandril nose and toward the poppet very handy when 
chasing left-handed threads ; for right-handed threads a 
small pinion is introduced between the wheels, the plate 
having a slotted hole to allow the wheels to approach 
or recede from one another. This arrangement saves 
disturbing the mandril ; of course we. do not use such 
apparatus but for learners or people out of the run of 
practice ; it will cut up a very true thread. 58. NISBET. 


— 


CASE HARDENING IRON. 
Sir,—In No. 6 of the Exciisn MECHANIC, page 63, I find 


‘an article on the hardening of iron, in which it makes 


mention of the use of powdered potash, and then allowing 
the iron to gradually cool down, It being in my line of 
business, I resolved to tiy the experiment, as it was a 
new idea to me, I found that all qualities of iron were 
harder, and some would resist the best of files when heated 
to a red heat, covered with potash, and then cooled in cold 
water; whilst in the other way of allowing to cool gradu- 
ally down it would not resist the file, 

ns : WM, HAMMERSMITH. 


REMOVING STAINS OF DRY PAINT. 
Sir,—In the ENeLisH MECHANIC of the 23rd of February, 
I notice a short article headed Chloroform for Removing 
Stains of Dry Paint, I cannot help expressing surprise that 


the great solvent power of chloroform should be quite |. 


unknown to many chemists. I have used chloroform mixed 
with a small quantity of spirit ammonia composed of strong 
ammoniac, for nearly five years, and I may say it has been 
wonderfully successful in every instance, both for removing 
stains of dry paint, from the most delicate silks and many 
other fabrics. About two years ago, I took a small inlaid 
table out of a painter’s shop, and although the table in 
some parts was almost the eighth of aninch thick with dry 
paint, by a careful application of chloroform I succeeded 
in restoring it to its original beauty. Trusting I have not 
trespassed upoa your valuable time, I hope this may prove 
of service to your readers, s M. BURDON. 


THIN SHEETS OF IRON. 

Sir, —In your journal, page 231, 26th ult, you give an 
account of some wonderful instances of tenuity in iron plate 
rolling ; 4,800 sheets being required to make up the thick- 
ness of one inch :—i. e 300 to be equal to 1-16th of an 
inch. 

I want to get some thin metal, either iron, steel, copper 
or zinc, Messrs. Hullam do not roll for sale; Messrs. 
Loyd's, Foster and Co. have nothing beyond 30 W. G., and 
Mr. Parry, of Ebww Vale, is, I should think, too vague an 
address. Parry is as common a Welsh, as Smith is an 
English name, 

My object in now writing is to ask y.u to oblige me, and 
probably hundreds of others who have your journal from 
the first (March 31, 1865), with some information as to 
where, and from whom, these very thin sheets of metal may 


be procured, 


I observed in this week’s impression an enquiry for strap 
cement. Good glue previously soaked a week in good 
vinegar or very old cider, and then mixed by heat with 
half the weight of common treacle, will, I think, be the 
thing required, -J, ROBERT HULL, 

[Perhaps some of our numerous readers may be able to 
furnish Mr. Hull with the address:—ED] . 


ECCENTRICS. 

Sir,—Having occasion to set some eccentrics on a loco- 
motive crank axle, and seeing a method given by James 
Morrison in the monthly part of the EsGLISE MECHANIO,-I 
tried it, but found that it would not do, as it would give the 
same amount of linear advance for a short eccentric rod as 
it would for a long one, supposing the centres of the link 
and the lap and lead to be the same. 

I enclose you a sketch of a method which I. have tried 
and found to answer, and which will be useful to some of 
your readers who have not seen it before, - 
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Let A, B, be the horizontal or centre line of motion, and 
O, the centre of the driving axle; through O, draw the 
vertical C, D, and describe the circle E, F, equal to the 
travel of the valve; draw the lines M, N, parallel to the 


céntre line and equally distant from it; M, N, being the 
distance of the centres of link ; on the centre O, with the 
length of eccentric rod as radius, intersect the line M at8, 
and draw S, O ; set off O S, equal to the lap and lead, and 
erect the perpendicular E, 8; draw the diameter E, F, 
then O, E, and O, F, are the pésitions found for the lead 
of the back and forward strokes ; then from E, and F, as 
centres, with the length of eccentric rod as raditis, find on 
the line M, the points G, H ; join E, G, and F, H; these 
are the positions of the eccentric rod for ihe forward and 
back strokes, and the interval G, H, represents twice the 
linear advance of the valve. C. CLIFFORD, 


TOOTHED WHEELS. ; 
I think the following rule for toothed wheels might. 
be useful to some of your readers :— 
Let D = Diameter of pitch line, 
N = Number of teeth. 


P = Pitch. 
Then the , 
D=Nxpx 32. 
D | 
N= l 

p x °32 
D 

N x 32 C. CLIFFORD. 


s 


TEMPLATES. 

Sir,—The MECHANIC fur February, 23rd, 1866, is to 

hand. There is a little mistake in the figuring of example 
for template making. You give : 


I gave 


This will be seen to be an error, as there are no boiler plates 
rolied the size you give, in fact, not in South Staffordshire, 
I am sorry to trouble again, but if you will correct this, I 
Will Le extremely obliged. CETERETAS, 


PITCH OF WHEELS. . 

_ Sir,—I regret that Jas. Sharpe before writing to you, 
impugning the correctness of my reply to Wm. Gale, did 
not take the trouble to understand it. In that reply I 
distinctly described the pitch of the teeth of a wheel to so 
much of the pitch circle as is embraced by one tooth and 
one space. Jas, Sharpe has chosen to alter this arc of the 
pitch cicle into the chord of the arc, and hag so arrived 
at his erroneous conclusions, I have on'y to say that the 
information given in my reply is absolutely correct, as 
no duubt your correspondent will find upon furcher enq: iry, 
if he takes he trouble to make it. ` C.. A. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


——0-— 


ELEcTRO-Maanetic Enq@ing.—lIf Mr. Willis would 
kindly explain the various parts of his doubtless excellent 
drawing, he would very greatly oblige one who is not * up” 
to the subject. — VERITAS. 

GALVANIC MAGNET.—I shall feel much obliged if any 
correspondent will give me a slight sketch and the details 
for a galvanic magnet, nawely, how the wire ought to be 
placed, how fastened, and the strength of (Smee’s) batteries 
to be used.— ELECTRO. f 

INDUCTION CoIn.—I have gone to much trouble and 
some expense, in making an induction coil as described by 
“ Electra,” in No. 25 of the ENGLISH Mercuanic. I 
entered into every detail, but before putting a condenser, I 
thought it advisable to run a current through the coil, and 
greatly to my disappointment [ felt no shock but a very 
smart pricking, accompanied with minute red sparks. I 
used a Bunsen’s battery. Will “Electra” kindly explain 
the cause of this failure ?—E. WATLEY. 

MARINE GLUE, ELECTRO MAGNET, &c.—Can any 
reader answer the following questions for me :~l. Marine 
glue. How to use it, and ought the work to be warmed 
before applying the glue or not? 2. Hlectro-magnet, I 
have an electro-magnet made ofa piece of iron, lin, in 
diameter, and 13in. long bent into a horseshoe. This was 
first covered with silk and varnished, and then 11b. of No. 
18 covered copper wire was wound on with strips of silk 
between each layer of wire, and it was finally varnished, 
Now this when connected with a Smee’s battery will lift 
only 6lbs. Can it be made more powerful without using 
any more wire? 3, Gilding, Is there any other way of 
darkening electro-gilt articles than that given by T. Allen, 
last week. I made the solution as directed by him, but 
it only took all the gold off without darkening it.—INKPOT. 

GRINDING.—Will any reader inform me how to grind 
circular knives to lawn mowers,—GEORGE GrovVEs, 

BoRING,—Can any reader tell me how to bore deep holes 
in ornaments made of the grinders of the elephant}? Owing 
to the alternate layers of hard enamel, soft ivory and brittle 
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cement, of which they are composed, I cannot manage to 
drill them to any depth with the same tools I use for other 
ivory.—F. S, 8. 

_ Stay AND SOREW STọCK.—Can any reader give a degcrip- 
tion of a handy universal back stay for a 8-inch slide Jathe,. 
to travel with saddle, to take in from å inch to 3 inches 
Also of a simple screwing stock, one with both shanks in 
one piece preferred, without loose plate at top.—RuULE 
BRITANNIA. ‘ 

‘BEvgn WHEELS.—Can any reader inform me how much 
thicker the wood teeth of a bevel wheel ought to be than 
the iron too‘h wheel, that runs into it, and the rule to find 
the thickness of the teeth? Which ought to be driving-wheel, 
the wood or the iron tooth ?—GrorGeE Lucas. 

WELDING Cast STEEL. —I have used the following receipt 
for welding cast steel. Pounded borax 11b., sal ammoniac. 
loz.; melt ina crucible, then pound and mix with 1b. of 
quick-lime. We have some large hooks to make, that 
when put into a cistern of syrups of salts were eaten away 
in about two or three weeks, J should like to know how 
to ne them to make them stand longer.—Q, O. N. (Black- 
smith). 

TUBE PLATES AND TUBES OF MARINE BoILERS,—Can any 
reader inform me if there is any remedy known to pre- 
vent the destruction to the tube plates and tubes in 
marine boilers caused by the acid from the tubes of the 
surface condenser? Some have adopted the plan of tinning 
the condenser tubes, but T am not aware whether it answers 
the purposeor not. I have gome boilers under my charge 
that are affected by it, and I wish to know how to prevent 
it going any farther.—H. U. Proman. 

SAFETY VaLvx.~Will any reader favour me with a de- 
tailed elucidation of the following theory relating to the 
Spring or weighted safety valve, ag set forth in the ExNg- 
LISH MECHANIU of the 28rd ult.? Thus—*" That by the 
instantaneous reduction of steam pressure under the valve, 
80 soon as an outward current has been established, motion 
_ takes the place of dead pressure, consequently the pressure 

in the beiler sometimes rises dangerously above that to 
which the safety valve is loaded.” The above has been 
advanced to account for the small rise of the valve from its 
seat. Also the rule for finding how much area is exposed 
to the escaping steam through the lever being raised a 
certain distance by over-pressure? The valve seat assumed 
45°, area of valve, length of lever, and fulcrum being given. 
—JOsEPH W. CLARKE. l 

WHEELS FoR SoREWw-0CUTTING.—Will A. Cranston kindly 
put his rulo in a more simple form for getting the wheels 
for screw-cutting 7—F, TOWNSEND. 

Rorary Encines.—What-are the practical difficulties 
to be overcome in constructing a rotary engine? 2, The 
main or general cause of failure in rotary engines? 3. Isa 
rotary engine desirable? 4. Is power lost in converting a 
rectilineal into a circular motion? 5. Are there uses to 
which a rotary engine is better adapted than other engines? 
Will some kind reader give me information ?—I. Z. R, I. 

_Eneine-TurninG Macutng.—A correspondent (No. 42) 
gives an interesting description of the manner in which 


engine-turning machines are worked. Will he inform me - 


yee I can-obtain one for engine-turniing watch cases ?— 


FLY-wH8EL.—Will Mr, G. Kirkwood be kind enough to 
favour your readers with a description of the hand fly-wheel 
- which he mentions in Vol. 2, No. 27, page 8, of the Ene- 
LISH MECHANIC ?~HAND FLY-WHEBL, 

STEAM CyYLINDER.—Can any kind-correspondent tell 
me how to set about solving the following -question :—The 
diameter of the cylinder of a locomotive is 16 inches, the 
length of stroke 21 inches, the driving wheel is 6 feet 
diameter, What would be the force applied at the circum- 
ference of the wheel when worked up to a pressure of 100 
lbs, per square inch ?—Q. E.:D. 

PUNCHING MacuinE.—Can any reader inform me where 

r pega oe for punching card board rounds for pill 

oxes.—G. H. 


METALLIC TELLURIUM.—Will any reader inform me what - 


is about the price of metallic tellurium P—R, Ross. 

FRUIT STONE SMAsHING.—Will any reader inform me 
whether there is » machine for smashing the stones of 
cherries. I have hitherto doue them by hand with a wooden 
beater.—D. 8, S. 

‘BroNzing.—I thank J. D. for his information as how to 
clean brass (No, 46), I shall be much indebted to him if 
he will give me some instructions about copper and olive 
bronzing, also how to relieve those parts of pressed work 
which are round asin cornices and husks, the kind of 
bronzing I mean is that used for gas-fittings—H, A, YEL- 
DAR, : 

CEMENT,—Will any reader tell me the best cement to use 
for cast iron pipes, spigots, and fascets, and for the jointa 
of hot water pipes ?—-WiLLiamM YOUNG, 

AMALGAM OF COPPER AND ALUMINIUM,—Will any reader 
furnish me with a receipt for making these ?—HAROD. 

GRINDING PEgBLES,—Will any reader tell me how to 
cut, grind, and polish pebbles for brooches? I havea quan- 
tity which { consider of some value.— URANUS. 

POLISHING TURNER'S WORK.—Will any reader inform 
me how to polish small hardwood turner’s work, giving the 
material used for the purpose?—Rook Woop. 


OUR SUBSCRIBERS’ EXCHANGE. 
` GRINDING AND PoLisuing.—In No. 47, Astro wishes for 
information an casting grinding and polishing specular 
for telescopes, &c. If he will send me his address I will 
send him my experience.—EDWaRD PIcKLgs, 28, Winding- 
rosd, Halifax, Ycrksbire, bse, 
Mingrals.— I bave a number of minerals and fossils 
which I should be glad to exchange for a working model 
of a steam engine—Address F. 8. 287, Holloway-road, N. 
PHOTOGRAPHIC APPARATUS.—I have an excellent Photo- 
graphic Apparatus, consisting of Stand, Chemicals, Plates 
&c., which I would exchange for a good compound micro- 
scope or a useful Lathe and Tools,—Address C. M, 41, 
Joha-street, Edgware-road, 


Ir Ceteratas will write to Robert Jenkins, Masbro’ 
Boiler Works, Rotherham, he can obtain the information 
heis asking for in your number 48, Vol. II, date 25th 
February, 1866.—ROTHERHAM. 

TELESCOPE OBJECT Guass —I have a good Telescope, 
Object Giass, 2 inches diameter, 36 inch focus, magnifying 
power about 75 times, which I should be glad to exchange 
se a small Lathe.—Address F. D., 18, Windsor-road, 

ersey. 

ADDRESS WANTED.—“ Astro” will oblige by forwarding 
his address to the Editorof the EN@Lisnh MECHANIC; a 
letter is waiting for him at the office. 


REPLIES TO QUERIES. 


ABERRATION.—ERRATA,—May I ask Bickerdike to insert, 
with a pen and ink, the following letters in the diagram 
printed at p. 887:—A capital E at the bottom of the left- 
hand tube and a small s at the top of it; and to make 
a dash (’) over the E and S belonging to the right-hand 
one? The omission of these, on the part of your wood 
engraver, makes the accompanying remarks and references 
unintelligible. Your compositor too, in line 80 has put 
‘¢ tubes ” for tube, and in line 64 ‘‘munature” for miniature, 
—A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY, 

LigHtTynInG.—The zigzag form assumed by I‘ghtning is 
owing to the resistance offered by the air to the disruptive 
discharge. Should Mr. Henry H. Clayton possess, or have 
access to, an electrical machine and apparatus, he may 
satisfy himself of this by fixing a small ballon to the prime 
conductor of the machine, and taking sparks from it, by 
means of a large one (which he should remove to the limit 
of the striking distance). He will find the intervening 
sparks present precisely the forked appearance which is 
seen in lightning, If now he will exhaust the air from a 
tube having a metallic knob at each end of it and take 
sparks through the intervening vacuum, he will find (the 
resistance of the air being now removed) the whole tube 
filled with a vapourous kind of light strongly resembling 
that of the Aurora Borealis.— Z, 

Form OF LIGHTNING FLASHES.—In answer to H. H. 
Clayton on the subject of lightning taking a z'gzag direction 
I beg to inform him it is generally supposed to be caused 
by ‘‘the lightning condensing in the air in the immediate 
advance of its path, and flying from side to side in order 
to pass where there is the least resistance.” When the 
flash is straight is when the distance through which it 
passes from one cloud to another, or to the earth, is small, 
so that the air in advance of its path is not sufficiently 
condensed to fly from side to side. Sheet lightning is 
caused by the light of a flash being reflected from clouds 
when the flash itself is concealed from view. Lightning 
sometimes assumes a globular form. The reason for this is 
not exactly known, but is supposed to be caused by the 
almost equal pressure of the atmo:pheric air around the 
flash.— ELECTRICIAN, 

Acoustics.—‘* Lardner’s Handbook of Natural Philo- 
sophy ” contains a very good treatise on acoustics, well 
suited to your amateur correspondent J. H. It forms part 
of the volume on “ Electricity and Magnetism,” and cannot 
be obtained separately. The price is 5s. Walton acd 
Maberly, of London, publish it.—HEAR, HEAR. 

Acoustics —I think ‘Ganot’s Physics,” translated by 
Atkinson, will suit J. H, I do not know of any work that 
has especial reference to the vibration of strings; but I 
do not think there is a better work than Ganot’s Physics 
for acoustics generally.—B. P. ELLIs. 

ALARUM: CLOOK.—If ‘‘ Vertumnus,” No. 48, can fix a 
larger bell into his American, and bend the hammer that 
it may strike both the inside edges of the bell alternately, 
he will have a very effective alarum. If this will not 
answer he can have an alarum movement made to order, 
with crown wheel escapement (like a bottle-jack) to work 
the hammer, English alarums are entirely gone out,— 
HoROLOGER, 

Ratn-GauGE.—Any vessel will do for a rain-gauge, 
provided only that it be cylindrical, and that the area of 
the mouth or receiving aperiure be determined with 
extreme accuracy. This can only be done by turning it in the 
lathe to some definite diameter. Ordinarily the top of a 
rain-gauge is formed of copper funnels, communicating 
by a pipe with the receiving vessel. To measure the rain 
caught, we must employ a truly cylindrical glass, jar which 
must be thus divided :—Let @ represent the diameter of 
the receiving vessel, b.that of the glass jar, c the depth 
of rain in the receiver (considered cylindrical), ,and æ the 
required depth of the glass jar to measure such amount; 
then, since area x depth gives volume 

ac 

a2c = 62x or v = 
Thus, suppose the diameter of the mouth of the gauge to 
be 12in., and that of the glass jar 2in. ; to find what depth 

of this jar will measure jin, we have 
i 122 x °25 
Therefore, 9in, of a jar 2in, in diameter will measure jin. 
of rain received by a surface 12in, diameter: divide this 
Qin. into 25 equal parts, and each will measuye the one- 
hundredth of an inch caught in the larger vessel. 
said which, however, let me advise ‘‘ Astro” to give up all 
idea of making a gauge himself, and go either to 
Casella’s, or to Negretti and Zambra’s for one of their cheap 
ones The price is only, I think, 10s. 6d., and it will cost 
“« Astro”? actually more in hard cash to construct one at 
all approaching them in accuracy.—LonG TO RAIN OVER US. 

TELESCOPE Stanp.—Let me refer “Astro” to No. 14 of 
the “Astronomical Register,” for February, 1864, (published 
by J. D. Potter, 31, Poultry, London, price 1s.) for an 
excellent description, by a Mr. Vallance, of a cheap 
equatorial stand, made mainly of gas-piping. The fullest 
explanation is given of its construction, with engravings 
of all the details; and there is added a description ofa very 
clever, but absurdly simple, contrivance for driving this in 
opposition to the diurnal motion of the earth, The whole 
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‘affair costs but a. few shillings, and when fitted with old 


theodolite circles, as was done by Mr, Vallance, suffices to 
find bright stars in the day time. Moreover, it is competent 
to carry a much larger telescope than that which your 
correspondent possesses. I know nothing whatever of 
Mr. Vallance, and have not, of course, his permission to 
transfer his article to the co'umns of the ENGLISH MECHANIC; 
but, could such permission be obtained, it would be the 
means of bringing an exceedingly cheap and effective mode 
of mounting a telescope before numbers to whom such 
information might be of great value.—A FELLOW OF THE 
ROYAL ASTRONOMICAL SOCIETY. 

SPECTRA FoR TELESCOPE, —Inreply to “Astro” the follow- 
ing can be depended upon. Copper, two parts, as pure as 
it can possibly be procured. Pure grain tin, one part. 
Melt each in a separate crucible ; when both are melted, 
mix and stir with a wooden specula, keeping up a good 
flux to prevent oxidation, and pour quickly into the mould, 
the intended face always being downwards—grind and 
polish same as Jenses,— VERITAS, 

PHOTOGRAPHIC.—I am not aware that there are any 
special colours sold for colouring photographs, but there 
is a kind of size sold, which is first applied, and when dry 
the colour will lay on.—B. P. ELLIS. 

ALARuUM CLOCK.—I think Vertumnus will find that the 
American clocks sold at 12s, 6d. make quite enough noise 
to wake him up. I know of one now that has been going 
two years, It goes very well.—B. P. ELLIS. 

KNITTING MacHines.—J, W. Preston enquires who makes 
knitting machines. If he means machines for knitting 
stockings, I saw one working at the Dublin International 
Exhibition. They are manufactured by §, and J. Ward, 
Mansfield, Nottingham.—W. S, C. Patoy, 

GEORGE BowgR.—I use a cast steel for all my lathe and 
other spindles, and harden in lime water.—HENRY RILEY, 
Tool Maker, Sheffield. 

FEATHERING PROPELLER,—I think thatif Mr. A. F. Thom. 
son were to examine My. Woodcroft’s and the Prince Alfred 
feathering propellors at the Museum of Patents, South 
Kensington, he would be convinced that they are more 
simple than his own, in which the revolving would cause 
friction.—H. H. 

MODEL Stgzam Boat,—I can give R. T. the dimensions 
of a vertical high pressure engine, bolted on to a vertical 
tubular boiler which is best and cheapest, if he will give 
me breadth and depth of the boat. Two cylinders are unneces- 
sary, Ido not think it possible to propel so small a boat, 
at eight miles an hour, I do not understand the meaning of 
the price of borings and turnings.—H. H. 

COLOUR oF JEWELLERY,—In reply An Amateur, No. 43, 
the colour upon 15 carat gold jewellery is obtained by 
boiling in an acid that dissolves the copper, leaving a thin 
coat of pure gold upon the surface. To obtain the same 
colour, gilt jewellery must be made of an alloy as near 
the colour of 15 carat gold as possible--only a thin coat 
should be put on first, then scratchbrush it, then put on 
another or two until the required colour is obtained. Pure 
gold only should be used and it should be attached to the 
copper battery wire by a piece of platinum wire, to keep 
the solution quite free from copper.— HoROLOGER. 

ELEOCTRIO TELEGRAPH.—In answer to B. P. Ellis I send 
the following method of making a simple electric telegraph. 
The base consists of a piece of mahogany eight inches 
square and one inch thick, with a hollow groove cut in its 
centre two inches long and a half-inch wide. The coil 
consists of 50ft. of covered copper wire, No, 30 gauge, wound 
on a frame of card 1gin. long, jin. broad, gin, deep in 
the open part ; an edge or flange of card 1din, wide, 2in. 
long, is stuck to each side to keep the wire in its place, 


Now commence winding the wire at the lower left corner 
and wind from right to left. Each end of the wire must be 
stripped of the cotton, so as to have the wire clean for 
the electricity to pass. The coil is mounted in the stand 
by inserting the two lower edges in the groove so that the 
floor of the coilislevel with thestand. The needle is lin, long, 


1-12th of an inch wide, of hardened and thin steel, and 
fitted with a brass cap turned to a true cone, to receive 
the steel point on which itis tobe balanced. The needle 
is then to be magnetised by drawing it across the face of 
a common horseshoe magnet three or four times, This 
needle is now balanced on a steel point 3-16ths of an inch > 
high, soldered into a copper slip 2in. long: Now glue on the 
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needle (a piece of glazed letter-paper tapering from jin. to 
a point and 2in, long) at right angles to the magnetised 
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ExLiPsis.—Having seen the question of tt Compass,” I 
beg to give him the following most correct method by 
which to describe an ellipsis, Take a thread or piece of 
string the length of the transverse A B, and fasten its 
ends to two pins and stick them in at the foci F, F, then 
streteh the thread, and it will reach to I, in the curve, 


and by moving a pencil round within the thread, keeping 
it always stretched, it will trace out the ellipsis —TrRa- 
PEZIUM. 

A TURNER OR MANDRIL Bounp.—This gentleman is 
right in the supposition that taper mandrils are, or have 
been, made.and work well. A factory in which I worked a 
good number of years had and have a great number that 
run well and without repairing, the majority twenty or 
thirty years, doing both heavy and light work (the use of a 
shoulder enables you to have a larger nose to your mandril) 
and if ‘‘Mandril Bound” will bore and turn a few holes and 
plugs in some pieces of hard wood, he will soon find the taper 
that will not bind at the pressure necessary to keep the man- 
dril tight, Let them be different tapers, keeping the largest 
size of the hole, all of one siz>, I have not seen in the 
descriptions for the hardening steel, say, taps, drills, &c., 
the use of oil in tempering advocated. Get your steel 
made hot in a piece of iron tube of a convenient size, a 
more regular heat is obtained, drop out of tube and harden, 
clean off with emery stick, and bring down over clear coke 
fire, holding the tap in a pair of light tongs; take an oiled 
brush and pass along the cleaned part, that is, to show the 
colour, taking care not to let the oil cake, and show false 
by repeating again and again the passing of the oil brush, 
well charged, over the part desired; when the colour is 
obtained dip as usual. 8, NESBITT, 
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A USEFUL HAND DRILL.—1, drillspindle; 2, hollowsetscrew; 
3, nut and standard; 4, hand-rest of lathe; 5. a 3in, by 
sin, plate of wraught iron of a length in proportion to the 
size of the other part; 6, washer; 7, another way, for drill- 
ing holes at any angle,—S, Nussitt, Fitter and Turner. 


AN UNSUCoRSSFUL CHEMIST will find the following mix. 
ture will burn unde water and the mixing is not dan- 
gerous. Powder, 3 parts; Sulphur, 3 parts; Saltpetre, 1 
part ; to be finely powdered, mixed, and put into paper 
cases, If one of these cases be weighted with lead in 
order to make it sink, lighted and thrown into a pond, it 
will burn under water until alı the composition ig consumed. 
—GEO. HARDEY. : 


Lurss,—I think J. H. M. will find the following answer 
his purpose, I have not tried them myself, so canuot speak 
from experience. No, 1. Plaster of Paris made into a soft 
paste with water and applied immediately—this w:ll bear 
a heat approaching redness. No. 2. Slaked lime and lin- 
seed oil beaten into a paste, No. 3, Stourbridge clay and 
a little sand mixed with water into a stiff paste, a small 
quantity of asbestos or chopped tew is generally added to 
bind it together, The crucible that is to serve as the lid 
should be rather smaller than the bottom one, so as to leave 
space for a band of the cement between the two ; this space 
should be pressed full of the lute, leaving a pinhole to 


.of the nave of the wheel 


VENTILATION.—The damp clamminess on metallic surfaces 
comp'ained of by Amos Fletcher is the result of the con. 
densation of vapour, and is not purely a question of 
temperature, though partially so, but principally a question 
of ample ventilation: and I opine neither tinning, japan- 
ning, polishing, or deadening the surface, would avail 
much ; whilst free and full ventilation was provided,— 
W. PICKARD. — 


VELOCIPEDE CONSTRUCTION.—According to request I send 
rough sketches of my velocipede. Fig. 1, is a side elevation, 
and fig. 2a front elevation, and fig. 6a back elevation.of a 
Single vehicle. The large wheels run loosely on the axle, being 
driven by a large toothed wheel on the crank shaft, gearing 
into a smaller one on the axle of the running wheels. 
The small running wheel behind is acted upon for steer- 
ing by an apparatus represented at fig.3. The frame is 
about 4ft, long and 1ft. wide, on the top of which is fixed 
the seat, The large wheels must not be less than 3ft. in 
diameter, and the small back one 1ft. 6in, The largest 
of the two toothed wheels is 2ft., and the smallest 1ft., 
so that one turn of the crank shaft gives two turns of the 
running wheels. The frame ig fixed 6in. off the centre of 
the wheels bythe bearings of the axle and crank shaft. 
The treadles are bolted to the back to two pieces of iron 
B, coming from the frame ; the cranks are each 3in., and 
are worked by treadle hooks from the treadles ; the small 


toothed wheels slip on the axle, and are kept against the 


naves of the running wheels by spiral springs around the 
axle, There isa connecting rod on a sort of hinge fixed 
to the side of the seat with a handle at the top end, and a 
fork at the other, which fork goes round a groove fixed ty 
the back of the small toothed wheels. At the other side 
of the wheels are fixed three long pins which slide in 
and out of the nave of the large running wheels, and it 
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is evident that a person push- 
ing the handles from him 
will cause thespring to co!lapse 
and the small toothed wheels. 
to come towards the seat and 
so be out of gear with [the 
large ones, One of the toothed 
wheels is shown at fig, 6 with 
the pins on one side and the 
groove where the connecting 
rod fits around, and the spiral 
spring which goes round the 
axle on the other, -A section 


FIGS 


where the pins slide in and 
out is shown at fig.4; the 
same letters do for all the 
drawings. W1, W1, W1, are the running wheels; W 
W. the toothed wheels; S, the seat ; F, tue frame; s1, the 
Steering apparatus; TT, the treadles; & H, the treadle 
hooks; CO, the cranks; II, the handles for throwing 
the large wheels out of gear. It may pe constructed en- 
tirely of wood, except certaia paits where iron is absolutely 
necessary. There is more work in making this veloci« 
pede than in many others, but, 1 claim for this one, that 


it ascends hills dnd runs with haithe power of any that I | 
have seen, and also that when necessary to pull up quick 
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TEMPLATES.—For the benefit of ‘‘Ceteratas’? I send the 
enclosed method. of finding the versed sines and radius 
when the chords and slant height are given, 


+ Pa 
(&) 


Let C = chord of greater arc A B 
c = chord oflesser arc D E 
And h = slant height B E 
8 = versed sine G H 
s = versed sine J K 
Also let R = radius B O 
And r = radius E O 
C—c 
Now --— = BF, Then by Similar ‘riangles we have 
2 


C—c Cc 
-——: ome hI R 
2 2 
R = ~—- = the radius B O 
C—c 
hc \2 C 
Again H 02 = B 02 — B Ha =( =) -(>) 
C—c 2 


C—c 
hc 4nHC\2 C \2 


C—c C—c 2 
h Z h2 l 
Or S=C {= — A a ~~ J= the versed sine | 
C—c (C—c)2 ł4 GH. 


Again r = R —h, 


hc C 
or r = ———- —h — b (— —1). 


C—c C—c . 
Then K 02— E 02 — E K2 or by substituting we have 
‘ C 2 C2 
C—c £, 
c I C 2 Ca’ 
Hence s= a( — — 1)— no(—. — ) -7} 
- C—c C—c 


== the versed sine J K. © 


Af Ceteratas will correspond with me, I will help 
him to the utmost of my ability.—Davip KNIGHT. 


BoILER FED, witHour Pump.—Some few weeks 
since a correspondent asked the question how to feed a 
steam boiler without pumps, and I say at once that a 
pump is a nonsensical superfluity, except in cases where 
water is required to be elevated. In reference to thig 


| object I shall just specify one plan and satisfy the objec 


tions that may be raised against it. Let ABCD be a box 
situated over the boiler or at any distance from it, but con- 
siderably higher than the level of the water required in the 
boiler. His a cistern containing water, and E is a cock 
which has no passage directly through it, but has cavities 
in the sides of the plug, as represented, K isa pipe com- 


municating with the steam space of the boiler, and N the 
feed-water pipe. As the plug of the cock revolves they fill 
with water when under the cistern, and being carried 
round in the cavities, empties into the box A BC D, from 
whence it will ran down the feed pipe into the boiler, no 
matter what is the pressure of the steam, because the pipe 
K brings steam to act upon both sides of the water, nor 
can any pressure prevent it from falling from the plug into 
the box, Some may object to this plan by conceiving a loss 
from the condensation of steam by the cold water in the 
box. But itis in reality no loss at all. Ifany quantity of 
Steam is condensed by the water the heat is contained in 
the water which condensed it, and returned in that way to 
the boiler. Indeed, any one may discover that cold water 
cannot become hot without extracting heat, no matter by 
what process it is thrown into the boiler. Some engineers 
have comical notions in this respect, such as making the 
feed pipe always to go in at the bottom of the boiler, but it 
is an erroneous idea, for if they ejected the same quantity 
of water in a shower of drops amongst the steam it would 
not extract any more heat than when thrown in at the 
bottom of the boiler by a pipe as specified. But in reality 
the plan described has much advantage over the pump. 
In the first place the water thrown in by a pump condenses 
as much steam or extracts as much heat as in this way. In 
fine, there is no loss, as the water must. be heated, so that 
they are equal on that account, But in the second place 
it requires just such another volume of steam to be expanded 
in case of the pump, in order to generate force to work the 
pump against the pressure of the steam, which is not the 
case with the plan I have spec’fied, for there is no direct 
pressure against the passage of the water by this means, 
and it passes a volume of steam equal in bulk only to the 
water, which is not a quarter as much waste as the force 
required fora pump. It may not be always convenient to 
give a rotary motion to the plug as described, but the 
same principle may be done with the oscillation of a 
Slide valve,—ULRIcH ZUINGLIUS, Birmingham, 

[We have struck out the first portion of our correspon- 
dent’s letter—as not of general interest, We would advise 
him to try an advertisement to capitalists—first of all 
Securing provisional protection. Perhaps, however, he 
had better hold on a little, just to see what alterations 
will be made in the Patent Laws.—Ep. ] 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 


dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 
cannot be attended to, 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 
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G. Franks.—The best qualitative test for bromides in 
solution is the solution of chloride of gold, which gives 
a splendid red colour. 

L. PETERSSEN (Archangel).—Many thanks; we have several 
readers in your city. In answer to your query, all the 
organic compounds in plants can, by their wonderful 
structure, be derived fromthe atmosphere and the rains 
of heaven. 

W., P. WHEELWRIGHT —Next week. 

H. Y., Cotton Gin.—You must write more clearly ; we 
really cannot arrive at your meaning. 

R. MERcER.—As soon as opportunity offers. 

JESSY LATHE. —In our next, 

W. E. H. Latas. —Can only be inserted as an advertise- 
ment, charged at the usual scale. 

W. A, MıTcuELL.—We shall be very glad to receive an 
occasional contribution from your pen. 

Junioz Vuucan.—Sunday, the Queen’s Birthday, and 
Good Friday, 

A. ee —Too late for this number. Perhaps in our 
next, 

Jons CHANNING.—Your best course is to advertise. There 
are plenty for sale, and a single advertisement is certain 
to bring a number of answers. 

- Unanus,—We have given the recipe more than once. See 
also the articles on soldering. 

we S. ANDREws.—Received with thanks, but too 

ate, 

W. Baker.—Ozone is regarded by some as oxygen in an 
allotropic state, or as a peroxide of hydrogen. It is 
formed in every instance when phosphorus is allowed 
to act on moist air at ordinary temperatures. 

JAMES CooPER.—Answered in former numbers. 

L. J. H.—See reply to An Amateur in present number. - 

INQUIRER.—'ee back numbers. | 

H. 8.—Yes ; we have every reason to think so. 

JOHN AsHTon.—Thanks for your kindness, but many 
answers have come to hand. 

Ñ. 8. (Carnarvon).—We do not think that your design 
will answer the purpose of E. Parr. 

P. K. (Dundee).—We think there was one published. 
Address a letter to the secretary of the Exhibition, Dub- 
lin. Enclose a stamp for answer. - 

X. Y. Z.—We thank you for the hint; we have before 
had reason to regret the errors of the draughtsman. 

AN ENQUIRING READER will be answered in our next. 

F. WINN (Brighton).—The symbol of Tungsten, or Wal- 
fram, is W. ; its equivalent 94°64. 

Joun JARDINE.—Your ideas are explained clearly enough. 

Woe a our next. 

ATTHEW Downes.—For hair springs, tr ral an 
Callard, 27, Alfred-street, City. m Meas a 

J. F. T.—There is no reliable work published. The manu- 
facture has become a large branch of industry, and. you 
can procure them much cheaper through a respectable 
manufacturer, than you can hope to make them, after 
months of waste and disappoint ent. 


-518, Ernest Marie Du Boys, 


ENGLISH MECHANIC AND MIRROR OF SUIENOE. _ 


Manchester-square, comprising a house and premises 


CHARLES FULLARD.—You had better advertise. Prices 
vary according to locality. ; 

WILLIAM YouNa.—The specifications are elaborate des- 
criptions of newly patented inventions. 
will see in the list published weekly in these pages. We 
cannot forward them to you by post. Write to Mr. B. 
Woodcroft, office of the Commissioners of Patents, 
Southampton-buildings, Chancery-lane. 

S. Hymers.—The mode in which heat operates, in bring- 
ing about chemical phenomena, is not very clear, but 
depends upon the intimate and occult qualities of sub- 
stances. 

Gartu.—Longman and C9., booksellers, Paternoster-row. 

J. RozeRTs,—You- must explain yourself more clearly. 

MAcNET,—Too expensive for an amateur. 

Jove.—Some think it preferable. 

IconocLast.—We will endeavour to supply the articles, 

J. K.—See back numbers, ` l 

x” We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. ‘A Subscriber” is no signature—we have 
em by the thousand; the same with ‘‘ Well Wisher,’, 

C. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal, 


APPLICATIONS FOR LETTERS PATENT, 

Paris, improvements in 

apparatus for measuring and registering the flow of 

water or other liquids. 

Thomas Kennedy, Kilmarnock, improvements in 

water meters, l 

521, Alfred Moore, Chester, certain improvements in the 

method of and means for communicating with and 

transmtiting power from place to place, 

Thomas Williamson and Edwin Patrick Marren, 

Staley Bridge, improvements in valves, 

525, James Barry, Cork, an improved dye, 

527, Augustus Bryant Childs, 481, New Oxford-street, 
an improved automatic apparatus for roasting coffee 
and other substances, 

. Henry Spink Swift, Peckham, improvements in 

machinery or apparatus for propelling ships or vessels 

by hydraulic pressure. 

Arthur Henry Robinson, 85, Haddington-road, Dublin, 

improvements in crabs or winches, 

William Robert Lake, 8, Southampton-buildings, 

Chancery-lane, improvements in drills and ia chucks 

for holding and operating the same and similar 

articles,—A communication. 

. William Donald Napier, M.R.C.S., Middlesex, im- 
provements in fountains, 

549. Henry Bright, 2, Union Parade, Leamington, im- 

provements in electric clocks, 

553, John Fordred, Blackheath, improvements in the 
treatmen' of certain products obtained iu the refining 
of petroleum and of other hydrocarbon oils: 

. William Nunn, 179, St, George-street, Middlesex, 
improvements in ships’ binnacle lamps. 

. James Parker, 6, Lilford-road, Camberwell, improve- 
ments in engines and apparatus for obtaining motive 
power and for using the foul air in mines as fuel, 

562, James Dodge, Manchester, improvements in appa- 
ratus for tempering saws and other articles capable of 
being tempered between two heated surfaces. 

. John Scott Russell, Westminster Chambers, Victoria- 
street, improvements in building ships of war, 

. William Welch, King-street, Southsea, manufactur. 

ing and applying argillaceous, calcareous, siliceous, 

and metal composition cements, 

Peter Henry Lealand, Euston-road, Middlesex, im- 

provements in binocular microscopes. 


- LIST OF SPECIFICATIONS, &c. 
PUBLISHED DURING THR WEEK ENDING FERUARY 24, 1866. 
771, Steam generator, J. T. Romminger—10d. 
772. Breech-loading fire-arms, J. T. Cook—1s, 2d. 
773, Scarf, M. Eley—4d. 
774, Yarn, I. Philippsthal—4d. 
775, Socket for fencing and telegraph posts, A. G. Brown- 
776. Sewing machinery, A. V. Newton—2s. 
777. Manufacture of puddled iron bars, &c,, R, T, Crawshay 
and I. A. Lewis—4d. 
778, Locks for safes, &c., S. Chatwood—10d. 
779. Working puddled balls or blooms, W. Menelaus—10d. 
*,* Specifications will be forwarded from the Commiamvuuers of 
Patents’ Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 53, must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 
We cannot undertake to forward Specifications, or Books advertised 
from the office of Tar ENGLISH MECHANIC. : 


PROPERTY RECORD, 
—o— 
SALES AT GARRAWAY’S, 
By Mr. Ropt. REID. 

Leasehold residence, being No. 5, Gloucester-gardens, 
Westbourne-terrace, let at £160 per annum, term 73 years 
unexpired, at £18 per annum—sold for £2,310 . 

Leasehold profit rental of £120 15s. per annum (for 84 
years), secured upon a house and shop, being No. 111, 
Lottenham-court-road — £560. 

Leasehold improved ground-rent of £80 per annum 
(for 96 years), secured on three houses situate in Regent's 
Park-road——£600. 

Leasehold residence, being No. 60, Clarendon-road, 
Notting-hill, let at £65 per annum, term 74 years unex- 
pired, at £12 10s. per annum—£810, f l 

easehold. residence, being No. 64, Clarendon-road, 

aforesaid, let at £65 per annum, term and ground-rent 
similar to above—£700. a 

Leasehold premises, being No. 15, Adam-street, East, 


520, 


523. 


581. 


The prices you 
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known as the Wesleyan Reform Chapel, producing £101 
per annum, term six years unexpired, at a peppercorn 
rent—£330, l 

Leasehold house, being No, 205, Seymour-street, Eus- 
ton-square, estimated annual value £42; also an im- 
proved ground-rent of £7 per annum, secured on the 
house adjoining, No. 203, term 24 years unexpired, at 
£9 8s, per annum—£325, 

By Messrs. LOMAX AND FLEXMAN, 

Leasehold residence, being No. 13, Dorset-street, 
Baker-street, Portman-square, of the estimated annual 
value of £150; also some stabling, let at £26 per annum, 
peas 22 years unexpired, at £16 16s. per annum— 

40, p 4 
Loasehold stabling and coachhouses, being Nos. 1 to 9, 
St. John’s-mews, Ledbury-road, Kensington, producing 
£:27 per annum, term 99 years from 1851, at £70 per 
annum ~—£1,590. 

Two leasehold residences, being Nos. 24 and 25, Senior- 
street, Harrow-road, producing £80 per annum, term 
99 years from 1860, at £14 3s. per annum—£850, 


BUILDING AND ENGINEERING CON. 
TRACTS OPEN FOR TENDER. 


Erection of an arcade for the Brighton Arcade Company, 
Particulars of Mr, John Ellis, 11, Austinfriars, London. 

Completion of an agricultural implement factory, in- 
eluding chimney shaft, smith’s shop, foundry, sheds, é&c., 
for Messrs. E. Page and Co,, ‘‘ Victoria Works,” Bedford. 
Particulars of Mr. Noher, 44, High-street, Bedford. 

Works for deepening and widening a portion of the river 
Witham, and for raising and strengthening the banks 
thereof, Particulars at the Witham office, Boston. 

Supply of Guernsey granite for three years to the St. 
Saviour’s district Board of Works. Particulars at the offices, 
Emmerson-street, Bankside. 

Erection of new buildings for the enlargement of the 
Middlesex House of Correction, Coldbath-fields. Particulars 
at the office of F, H. Pownall, architect, 30, Gower-street, 
Bedford-square, ` 

Execution of the following works and materials for the 
parishes of Hackney and Stoke Newington for the period 
ofone year:—Ballast—For the supply and delivery of bal- 
last, shingle, and hoggin, Mason’s Work—For the supply 
and laying down of York paving and granite curbing; also 
for repairs to the existing footways. Gas-Fittings—For 
the supply and fixture of lanterns, lamp-heads, stand-pipes 
and service-pipes, removing, altering, and fixing lamp- 
posts. Watering (for the season) four sections—45 horses. 
Particulars may be obtained at the office of Mr. James 
Lovegrove, C. E., surveyor to the Board, Town-hall, Hack- 
ney. 

Erection of a new hall for the Bridgnorth Agricultural 
Hall Company. Particulars of R, Griffiths, Esq., architect, 
Stafford, . 

Erection of a temperance hall abt Walsall, Particulars of 
Messrs. Loxton, Brothers, architects, Victoria Chambers, 
Wednesbury, 

Redecorating and repairing of St. John’s Church, in the 
parish of Wednesbury. Particulars of Messrs. Loxton, 


Brothers, Victoria Chambers, Wednesbury. 


Erection of a new rectory house at Stoke Codlington, in 
the county of Buckingham. Particulars of E, F, Law and 
Sons, architects, Priory Cottage, Northampton. 

- Rebuilding the nave and chancel of the parish church of 
Oxenhall, Gloucestershire. Particulars of Mr. John Mid- 
dleton, York-terrace, Cheltenham. 


Restoration of Arnesby Church, Leicestershire, Particu. 


-lars at the office of Millican and Smith, Horsefair, Lei- 


cester, 


TENDERS SENT IN FOR BUILDING AND 
ENGINEERING WORKS. 

For addition to house at Culd Ash, near Newberry. 
W. Harvey, architect :—Lamble (accepted), £750 

For new front, re-seating, d&c., Northgate-street Chapel, 
Bury St, Edmund’s. Messrs, Bacon and Bell, architects :— 
Rednall (accepted), £450. 

For new Hotel, Harwich. Mr. Horace Darken, 
architect :—Dobson, £1,001 10s. ; Lea and Baker, £956 5s, ; 
Butcher, £862; Everitt, £859 103.; Newton, £857 ; 
Wilding, £794. 

For a residence, West Bergholt. Mr. Horace Darken, 
architect :—Holland, £950; Shepherd and Son, £920; 
Dobson, £898; Eade, £390; Lee and Baker, £572; Everitt, 
£849 15s, ` 

For new shop-front and fittings at 157, Brompton-road, 
Mr. Joseph S. Moye, architect:—Sapweil, £320; Stimpson, 
£280; Parkinson, £265 10s. 

For villa residence, Barnet, Mr. Josepli S. Moye, 
architect :—Walton (accepted), £714. 

For alterations at Nos. 61, 62, 63, and 64, Houndsditch, 
Mr. Q. Sparks architect :—Heeps (accepted), £585, 

For dwelling-house, Upton-lane, Stratford, £. Mr. J. M. 
Smith, architect. Quantities supplied by Messrs.. Curtis 
& Son :—Rivett (accepted), £943.. - 

For alterations and additions to a warehouse, Castle- 
street, City. Mr. Herbert Ford, architect :—Palmer & Son 
(accepted), £350. 

For part of the decorations to the Elms, Erith, Kent. 
Mr. Herbert Ford, architect :—Horner (accepted), £78. 

‘For alterations and additions to the Queen’s‘Arms, Cale- 
donian-road. Mr. T. Brookes, architect:—Cowland, £500; 
Perry, £549; Batchelder, £543 ; Gillet and Wisbey, £530. 

For alterations to the Duke of York, Upper Rathbone- 
place, Mr, T. Brookes, architect :—Gillett and Wisbey, 
£385 ; Lawrence and Baugh, £369 ; Tracey, £332; Walker, 
£285 : 


Mr. 


For alterations to the Duke of York, Clerkenwell. Mr. 
T. Brookes, architect :—Keene, £298 ; Worme, £270; Mar- 
tin, £273 153,; allowed for old materixls, £10; Guvlett and 
Wisbey, £275 ; allowed foc old, materials, £15, 
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SCIENTIFIC NOTES. 


PROFESSOR TNDALL ON Heat.—At the Royal Institution, 
Professor Tyndall has been delivering a course of lectures 
on “Heat” to large audiences. He states that as heat is 
simply the vibration of the ultimate particles of all bodies, 
the less that vibration the greater the sensation of cold, 
Iee contains much heat. and will liquify and boil solid 
carbonic acid. There is no evidence that any substance on 
this earth has ever been deprived of all its heat, but the 
point at which that result is obtained is believed to be 27 3 
degrees below the zero of the Centigrade scale. The Pro- 
fessor charged the lecture-room largely with moisture, and 
in the course of his experiments formed clouds, snow, ice, 
and hoar frost. By artifical means, he imitated the geysers 
of Iceland, a great flood of hot water and steam “hooting 


up through a hole in the middle of a large iron basin. 


‘Finally, he reproduced, on a small scale, the Strokr, an 
irritable boiling spring, which exerts its powers when- 
ever lumps of dirt or large stones are dropped into its 


mouth. A 

On the 4th of January Dr. L. Tietjen, of the Observatory 
of Berlin, whilst observing the 85th small ultra-zodiacal 
planet, which was discovered in America, in September 
last, by Mr. Dolman, made the discovery of another, the 
86th, belonging to this remarkable series of planets, which 
have been found during the present century between Mars 
and Jupiter. NEA l 

A crystallized mass of gold, weighiug 201 ounces, has 
recently engaged the attention of mineralogists in New 
York, to which city it was sent from El Dorado county, 
California. The crystals, mostly imperfect, are strangely 
grouped, and have some peculiarities which are worth 
studying. The value, as estimated in New York, is 4,000 

dollars. 


‘TELEGRAPHIC NOTES. 


TELEGRAPHIC REFORM.—A petition on this subject has 
been presented to Parliament by Mr. M‘La-en, one of 
the members for Edinburgh. The petitioners “complain 
not only of the high rates charged by the existing com- 
panies for the transmission of messages, of frequent and 
vexatious delays in the delivery, and of their inaccurate 
rendering, but also that many important towns, and 
even whole districts, are unsupplied with the means of 
telegraphic communication.” ‘They suggest that ‘the 
existing companies might be amalgamated under the 
sanction of an Act of Parliament, which might fix the 
maximum rate or rates of dividend and a moderate maxi- 
mum tariff. Another means of effecting improvement 
would be the passingof a general Act, authorising, under 
proper regulations for the public interest, the erection 
of telegraphic posts along any public way throughout the 
United Kingdom. tA third mode would be by the 
Government assuming the management of telegraphic 
communication, and extending the lines; so that they 
might at least include all the more important towns and 
villages,—such, for example, as have, Money-order 
Offices. The successful result of the reduction of the rates 
of postage, and the close analogy between the post-office 
and telegraphic system, justify the expectation that the 
adoption of a uniform tariff—say of 64. for 20 words— 
would, within a few years, leave a surplus revenue, while 
it. would be also a great boon to the community.” The 
petitioners ‘earnestly desire that a royal commission 
should be appointed to inquire into the present system 
of telegraphic communication, with a view of its im- 
provement.” l 

Rating OF ELECTRIC Tene@rapas.—In the House of 
Commons on the 26th ult, Mr. H, Surtees asked the 
President of the Poor Law Board to state on what 
principles he considered Electric Telegraph Companies 
ought to be assessed fur the purpose of the poor rate. 
Mr. Villiers said that this wasa matter that had been 

settled for some years past by the courts of law, and 


upon the principle then laid down—namely, that every- 


thing above the surface and below the surface was to 


be considered as land, upon this principle the pipes used | 


by water companies under the surface are rateab e, 
and the wires which conduct the electric Quid, whether 
through the air or under water or in the. soil, constitute 
an occupation of the land, and as such form a subject 
to be rated. . 

SUBMARINE TenEGRAPHS.—Tbe Submarine Telegraph 
Company find that their present annual cost of repairing 
cables is £5,300. The proprietors have decided to appro- 
priate £3,000, half-yearly for this purpose in future, while, 
in addition, ten per cent. of the gross receipts are set aside 
as a reserve fund, which now amounts to £17,948. 


PHOTOGRAPHIC NOTES. 


New INTEXSIFIER OF OYANIDS OF IRON AND URANIUM.— 
Prepare solutions of sulphate of uranium and cyanide of 
potassium and iron ; mix them together in equal propor- 
tions when required for use. Pour someof this liquid upon 


a fixed negative, which will produce a brown deposit on 


those parts covered with reduced silver. Leave the nega- 
tive to dry. It becomes still blacker in drying, but after 
being varnished it resumes all its intensity. The liquid 
poured off from the negative may be employed again and 
again. This intensifying appears to be very important 
for the reproduction of drawings or engravings. No other 
method gives so much regularity and vigour, while leaving 
the negative transparent. 

COLLODIO-CHLORIDE IN AMERICA.—Without doubt the 
most important improvement in our art during the past 
year is the collodio-chloride of Mr. Simson. It is such a 
simple and certain process that it was at once adopted by 
the profession ; it has become a standard method, and 
will probably lait as long as chloride of silver is used in 
printing. We co not rem2mber that in thé history of 
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our art any other process has so soon received the endorse 
ment of our most competent experts.—American Journal- 
of Photography. , 

CAMERAS FoR DouBLES. —Mr. G, Williams, of Holloway, 
sends us, Photographic News, some examples of double aud 
quadruple portraits, with an intimation that he has con- 
trived a simple and efficient modification of the camera 
for easily producing them, which may be applied to old 
cameras, arrangements having been made to effect this at 
the establishment of Mr. Hughes, Oxfords treet. The 
object in view is not so much to produce ‘‘doubles,” as 
to affori facilities for producing groups in which the 
various figures are taken in succession, thus giving freedom 
of. arrangement and -facility for focussing each figure, and 
securing definition in all. . 

PHO ¢o- LITHOGRAPHIC REPRODUCTIONS.—It is stated that 
the Academy of Sciences at Stockholm are about to publish 
a facsimile of an interesting relic—a ploto-lithographic 
copy of the first edition of the “Systema Nature ’’ of 
Linneous, a folio of about fourteen leaves, Though very thin, 
it contains the groundwork of nearly all that the great 
naturalist accomplished. 


MEETINGS FOR THE WEEK. 


Turspay.—Civil Engineers, 8. Discussion upon ‘The 
hydraulic lift graving dock.”. Royal Inst., 3. Professor 
Frankland, F.R S., “On the non-metallic elements,” 
Geologists’ Asso.., 8. 

WEDNESDAY.—Society of Arts, 8. Mr. Coningsby, “ On 
the late Anglo-French Exhibition, with a proposal for the 
formation of an Anglo-French Association.” Geological, 
8. Mr. J. Beete Jukes, F.R.S., ‘Oa the carboniferous 
slae of the North of Devon and South of Ireland,” 
Arche logical Assoc., 8}. 

THURSDAY.—Royal, 8}, Antiquaries. 84. Royal Inst., 
8. Professor Frankland, F.R.S., “Oa the non-metallic 
elements.’’ , 

FRIDAY. — Royal Inst., 8. Sir Joha Lubbock, Bart., 
“ On transformation of insects.” 

Sat.—Royal Inst., 3. Rev. G. Henslow, ‘‘ On systematic 
and structural botany.” 


LATEST PRICES OF METALS, 


COPPER. £ s.d. £ 8 d 
British—cake and tile.,..........per toa 95 0 0 96 0 0 
Sheet Soars vee peeeepersstreavegeaerner ee do 99 0 Q 10t 0 0 

IRON. 

Pig in Scotland .......cecc0vDer ton, 313 6 cash 

Welsh Bars, in London...» do 715 0 00 0 
Wales ...cccseceee do 615 0 700 
Staffordshire ... do 810 0 — 

Sheets, single in London..,... do 10 15 0 — 

Hoops, first qQUalitY.sesssesesosees do 9 15 0 — 

LEAD. 

Pig. Foreign......cccscsssorsoreneee DOF ton 2010 G 29 5 0 

Red or minium CHeHearrererenoees do 22 10 0 = 

QUICKSILVER .escssosscossserserseessper bottle 715 0 717 6 

STEEL. 

Swedish faggot  ses.ssesesessesese pOr tOO 0 0 6 — 

“ys CZS. cor seccccevesesveres do 15 10 0 16 0 0 

TIN. 

English BIOCKS.....sccssweoses per CWE 411 0 4 15 
BANCA ssessseoosesessensosassososooosos do 4. 8 0 — 
PRICES CURRENT OF TIMBER. 

Per load— £ s. £ s. s £ s 
Teak ....scsecee L110 12 10| Canada,2ndqua!. 12 10 14 0 
Quebee, red pon. 3 5 4415/5St. Petersburg 

yellow pine 2 15 310 Yelse 1010 12 0 
Memel oooreneee 0 0 0 0 Finland eetoenronces 8 0 10 0 

CLM sesoses 310 5 Of] Memel wucrcscceree 00 0 0 
Dantzic oak... 310 6 O| Christiania, per : 

r @aetecevorne 2 5 3 10 C, 12 ft. 
Memel fir eses 3 0 310 by 3 by ; 
Riga eneses 3 5 310 9 in. yellow 18 0 23 0 
Swedish .....0.. 2 0 2 10j|Deck, . Plank, 

Masts, Quebec, Dantzic, 

rd. pine... 610 810 per 40 ft. 

yellow pine 5 0 6 0 5 in. O1F 1 0 

red pine..... 0 0 0 O| Staves,perstand- 

Lathwood, Dant. ard M. 
: fM seses 510 6 10; Quebec, pipe ... 80 0 85 0 

St. Peter's... 7 0 8 O puncheon... 20 0 25 0 
Yellow Pine, per Baltic crown 

reduced C. Pipe sese 170 O 190 0 
Canada, Ist qual. 17 0 19 10 

MISCELLANEOUS. 
£s £ 8, 8s £s 
PUMICE STONE pr Olive, Gallipoli... 56 100 0 

TON siessssse 0: 8 0} Cocoanut, Coch. 

OILS, &0. CON casccseveree SL 052 0 
Seal, pale pr. tun 50 0 0 0 Palm, tine Coorngese 41 10 42. 0 
Sperm body ...... 120 122 0] Linseed ....,......38 10 0 0 
Co Rar seceneese eevee 50 0 0 0 Rapeseed, Eng. 
Whale, Sth Sea Pale .....000.. 5010 0 0 

pale ..secereeee 48 0 50 O| Cotton, seed s... 32 10 39 0 


LONDON COAL EXCHANGE. 
PRICES oF CoAL PER Ton. 

Cowpen Hartley, 15s. 6d.; Holywell Main, 163. ; North 
Pelton, 14s.; West Hartley, 153. 6d. ; Wylam, 163; Walls 
End Gosforth, 163. 3d. ; Walls End Wharnel ffe, 163. 8d.; 
Eden Main, 163. 3d.; Walls Eud Braddyll’s Fetten, 17s. 6d.; 
Walls End Framwellgate, 163., Walls Ead Haswell, 
18s. 64.; Walls End Hetton, 183. 6d.; Walis End Hetton 
Lyons, 163. 34.; Walls End Primrose, 16s. 6d.; Walls End 
South Hetton, 18s.; Walls End Stewart’s, 183.; Walls 
End Tunstal', 163, 3d.; Walls Ead Cassop, 173. 3d. ; 
Walls Ena Hartlepool, 18s. 3d.; Walls End Hough Hall, 
17s. 6d.; Walls Ead Kelloe, 17s.; Walls End East 
Hartlepool, 18s. 3d.; Walls End South Hartlepool, 17s. ; 
Walls End South Kelloe, 17». 6d.; Walls End Tees, 18s. ; 
Shaw’s Hartley, 13s. 6d.: Walls End North Staffordshire, 
173s,—Ships at ma: ket, ? 93 sold, 66. - 


IMPORTANT TO ADVERTISERS, — 


The Proprietor of the “ English Mechanic” gives inser- 
tion to Workmen’s Advertisements, ‘‘ Situations Wanted”? 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words. Every additional Eight Words 
Fourpence. . 


Postage stamps received from advertisers in the country 
OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 


WANTED, Re-engagement as Foreman. Superior 

reference, with long experience as iron ship builder 
and marine boiler maker. Address J. Hamilton, 20, 
Gough-street, Poplar, B. 


FITTER and Machinist seeks a situation to make or 

A repair machinery ; can also make iron doors, tanks, 

boilers, &c. References to present employers, J. C., 115, 
Dougilas-street, Deptford, Kent. 


Wea by a Competent Young Man, a situation a 

Engine Driver and to dorepairs, Fourteen years’ 
cha:acter from last situation.—Address J. M., No. 
Waterloo-place, New Cross, Deptford. 


3, 


TS Ironfounders, Engineers, and Commercial Firms. — 
Wanted, by an experienced, active, business man, 
connected with foundry works aud accounts for eighteen 
years, a situation as clerk, traveller, collector, &c. Direct, 


A. B., 16, Chryssed-road, Brixton. 

A Practical Mechanical Engineer and Draughtsman 
desires an engagement in a small firm with a view 

to future partnership Address, M,, Messrs. Hick and 


Jones, Solicitors, Bonc-street, Leeds. 
A Practical Millwright and Engineer desires a situation 
as working foreman, or to erect and keep in repair 
machinery: is a good draughtsman, Address, J. B., 58, 
Albert-street, Pentonviile, N. 


ANTED, a re-engagement as yard salesman, traveller, 
_ ov otherwise. Six years’ reference and security if 
required, Disengaged fourteen days. Address, L. M., 
Post-offise, Leman-street, E. 


\ XK JANTED by a first-class Grainer, Marbler and 
Decorator, a two months job in the country, near 

the sea preferred, unexceptional references. Address, J. S., 

48, Russell-street, Hulme, Manchester, : 


Respectable Young Man wishes for a situation as 
improver, with a carpenter and shop-fitter ; can use 


his tools well, Apply to B., 7, Myrtle-street, High-street, 
Hoxton, 


he a =e ee 
te MITH (Jobbing), Gasfitter, and Bellhanger is desirous 
+? of meeting with constant work. Address G. J., 2, 
Union-r ow, near the Brewery, Kingsland. . 
o E a a 
JTOKER.—Situation wanted bya Young Man, or to 

drive a small engine; can give a good reference, 
aoe T. B., 9, Little King-strect, South, Camden 
own. 


I a ae L 
Te advertiser is desirous of placing a Young Man, 

aged 20, for farther improvement with a plumber, 
for aterm. Has been brought up in the trade. Apply 
to Mr. W. S. Brett, Plumber, &2., Hornchurch, Essex. 


T Advertiser, a Young Man aged 36, a thorough 
_ three-branch hand, wishes for a situation as Plumber, 
Painter, and Glazier. Address, H. Y., No. 11, Elizabeth- 
terrace, Liverpoul-road, Islington, N. 


SITUATIONS VACANT. 


Wate an Ironmonger’s Assistant to the General 
Trade, indoo.s. Apply to J, Brown, Jronmonger, 
Aldershot. 


WANTED, for a Permanency, a Whitesmith, one used 
to bells, gas, and the usual work of an ironmonger’s 
shop. Apply 10 J, Brown, Ironmonger, Aldershot, 


ANTED, a Thorough Gool Lamp Maker, who can 
have constant work and liberal wages. Apply, 
personally, to Mr. Dawson, Lamp Maker, 186, Piccadilly. 


Was TED, a first-class Hand, as plate-glass fitter, 
Must be a good cutter, packer, and fixer. Apply 

to the Foreman, between eleven and one a.m., at Nosotti’s 

Manufactory, 3 and 4, Great Chapel-street, Soho, W. 


WANTED, a Good Verge Watch Jobber. For par- 
ticulars, apply at Messrs. Grimshaw and Son’s Tool 
Warehouse, 35, Goswell-street. 


ANTED, a Foreman in an Extensive Shopin the 

Y North of England, to Superintend the fitting of 

railway wheels and axles, also points and crossings. 

Address, stating qualifications, to R. W., Post-office, 
Birmingham. 


ANTED. two improvers in the ornamental wood 
carving. Address, Thre, Phyffers, 23a, Grosvenor- 
row, Pimlico, 8,W. 
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ANTED, ten or twelve Joiners, for a Country job. 
Wages, 5s. 6d, per day. Apply, X. A., Post-office, 
Knightsbridge S 
A7ANTED, a First-class, Steady Bell-hanger, at 136: 
Drtimmond-street, Euston-square. 


TANTED, a good” Zine-Worker.—Apply at 85 
Southampton-street, Camberwell, 


FOR SALE. 


ALMOST NEW, 
HIGH PRESSURE VERTICAL ENGINE, 7 in. 
A Cylinder, length stroke, 10 in., with 3 in. brass 
plunger pump ; tobe sold cheap. Apply at 84, Gough- 
street, Poplar, E. a 
ATHES FOR SALE.—Two 7 inches, 8 feet bed—One 
7 inches, 10 feet bed—One 8 inches, 12 feet bed, 
All have gaps in beds, and self-acting slide and screw- 
cutting. —Apply to Henry Riley, Tool Maker, Carr lane, 
and St. Thomas-street, Sheffield, 


HE Patent of a CONTINUOUS RAILWAY BRAKE, 
- of simple construction Apply to J. H. Stanley, 
Deptford Observatory, High-street, Deptford, 


RYDER’S PATENT FORGING MACHINE, with 
five Hammers. Apply to Samuelson and Co., 
Banbury, Oxon, 


PORTABLE ENGINE, Three-horse Power, Upright 
L Boiler, a bargain. . Price £45, Apply to J. Brett, 
Victoria Steam Mills, Bridge-street, Homerton, 
JIOR ZONTAL STEAM ENGINE for SALE, 24 inches 
j in the cylinder. Apply by letter or otherwise to the 
Commercial Works; New-road, Rotherhithe, London. 


NE PORTABLE ENGINE, 10-horse power; one 

8-horse ditto, and one 6-horse ditto. These will be 

sold at a remarkably low price. Apply to Mark Payne, 
Engineer, Thrapstone. 


WANTED TO PURCHASE. 


ANTED, a Se'f-acting Screw cutting Slide LATHE, 

for power either new or second hand. Address, 

stating height of centres, lengih of bed, and whether gap 

or not, also price, to R. A., care of James Nixon, Engi- 
neer, Moor-lane, Preston. 


rs 

‘A First-class CONDENSING BEAM ENGINE, 8 ft. or 
9 ft, stroke, cylinder abont 50 in.—Apply to William 

Charles, Millsands Forge and Rolling Mills, Sheffield. 


PAIR of Second-hand MARINE ENGINES (Paddle), 

. about 30-H.P. each nominal,—Address, stating price 
‘and particulars, Messrs. W. arid M. Scott, Tranmere Foun- 
dry, Birkenhead. 


NEW or Second-hand Machine for PLANING 
EDGES OF GIRDER PLATES, Also a Punching 
Machine for g-in, plate.—Apply X. Y. Z., 8, Adam-street, 
Adelphi. 


Te LOCOMOTIVES, 4-wheeled preferred, 11 in. and 
12 in, cylinders, 3 ft, or 3 ft. 6 in. wheels, immediately, 
new or second-hand, First-class work. Brass tubes and 
copper fire-box.—Engineer, Pewtress and Co., Gracechurch- 
street, E.O. 


ee 


W. HART’S HIGHLY ALBUMENIZED 
e and other PHOTOGRAPHIC PAPERS, 8s, 6d. per Quire post- 
free. Paper prepared for Wholesale houses, 

E. W. H.’S VOLUMETRIC APPARATUS, 

F. W. H.’s GOLD and SILVER SAVER. ; 

F. W. H’s ECONOMIC FILTER and PERCOLATER, 

F. W. HART'S MAGNESIUM LAMPS, the first and best ixtro- 
duced, from 5s, upwards, Wire or ribbon, &c. 


N.B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 


52, CANTERBURY-ROAD, near Kingsland-gate, London, N, 
Post-office Orders on Kingsland-green Office. 


HORIZONTAL ENGINES, Cornish and 


P r ie Punuar poe as all powers on hand, or in course 
of construction. Apply to JOHN SMITH and Co., Engine 
Leadenhall-strest, London, E.C. eee 
The boilers supplied by this firm can be classed A on the bool 
theNational Boiler Insurance Co. (Limited). eet 


J MUNRO, from Messrs. Holtzapffell and 

ye Co., ENGINERR and MACHINIST, 

Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 

facturers. All kinds of Lathe Apparatus for Ornamental Turning, 

fin ineer’s Tools, &c, Baring, turning, planing, screw and wheel 

cutting, dividing, &c, 
- 4, Gibson-street, Waterloo-road, S. 


‘ 
DUPLEIEU x's ANTI-CORROSIVE 


PREPARATION FOR PREVENTION OF INCRUSTAT 
STEAM BOILERS. CE onan 


_ This preparation effectually prevents Incrustation and Corrosié 

in steam boilers, it prevents Crystallisation and Cohesion. wall 
priming is effectually stopped by using this preparation The saving 
of fuel is from 15 to 25 per cent. No acids: it being a pure alkali, 
it preserves the plates of the boiler instead of injuring them. It 
has been rigorously tested by some of the largest firms in London for 
the last seven years, and never been known to fail in its operation. 
Adapted for stationary, locomotive, or marine, Testimonials will be 
torwa-ded by addressing to JAMES ABBOTT, Mill-street, Dockhead. 


NEW BOOKS. 
Will be published Marcu 15, 1866, price 5s., 


DESCRIPTIVE TREATISE on MATHE- 
. MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C: 


Theabove work will céntain a description of all the Drawing Instru- 
ments that are ofany value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It will include a 
description of Instruments for striking useful grometrical forms—as 
ares of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c. ; 

The work will be serviceably bound in cloth, and illustrated by 
over 200 Engravings. on f 

Subscribers’ names received before the date of publication will have 
proof copies of the work sent post-tree, Remittance 5s.. may be in 
postage stamps, 


THE 


WORKING ENGINEER'S 


PRACTICAL GUIDE 


; TO THE 
MANAGEMENT of the STEAM ENGINE and BOILER 
WITH RULES AND INSTRUOTIONS FOR 


VALVE SETTING: 


So as to secure a Full Development of the Motive Power, 
Illustrated by Diagrams and Engravings. 


By JOSEPH HOPKINSON, 


Of the Firm of J. Hopkinson and Co., Engineers, 
Britannia Works, Huddersfield, 

London: John Weale, High Holborn; and Simpkin, 
Marshall, and Co, Manchester: Thomson and Son; A. 
Heywood ; and John Heywood. Huddersfield: B. Brown. 
Or the Author. Price 4s. ; ‘post free, 4s. 6d. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
, ` Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 
By HENRY DIRCKS, CB, &ce, 
Author of “ The Life of the Marquis of Worcester,” &¢., &c. 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING as 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 


World, E. and F. N. SPON’S CATALOGUE ot BOOKS, 
New and Second-hand, relating to Architecture and Building, Civil, 
Mechanical, and Military Engineering, Metallurgy, and Muniing, 
Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &., &c. 


London: E.& F.N SPON, 16, Bucklersbury. 


Just Published, in 4to. case, price 33, 


PDMGRAMS giving WEIGHTS of IRON 


GIRDERS up to 200 Feet span. By B, BAKER, 
London: E. & F. N. SPON, 16, Bucklersbury. 


WORKMEN’S WAGES. 
T AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or $2 stamps. 
Workimen’s Edition, folded for the pocket, 1s., or 14 stains. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 


MICROSCOPES. 
‘TOW TO USE. THEM.—Third Edition. An 


Illustrated and Descriptive Catalogue, containing the names 
of 1,500 Microscopic objects. Post-free for six stamps.—F, and J. 
AMADIO, 7, Throgmorton-street, E.C. . 


PM Sree eel MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock cau be procured in about five weeks. 

TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


QCREW CUTTER’S GUlb4s, 
Price 1s, 6d., or stamps. 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches, 


Tables for Tap making for Engineers, } to 6 inches, Gas Taps jin. to 
2 inches, Mr. Whitworth’s thread and make, 


A lithograph showing a new radius gear invented by the author 
of this work. 


Alay be had at James: Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent. 


B 


Now Ready, Gratis, Post Free, 


-F. BATSFORD’S CATALOGUE OF 
BOOKS relating to i 
and Mechanical Engineering, Fine Arts, 


&e., &c. 
52, High Holborn, London, W.C. 


MONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
the security of a deposit or mortgage is given. Life assurance is 
optionaL—NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bisomsbury, W.C., 


THOS. BOURNE, Sec. 

£5,000. 
ments. For every 
£2 08.8d., 10 years, £1 4s. 4d., 12 years, £1 1s. 8d. per month. 
Mr, MALDEN, 37, Hart-street, Bloomsbury, W.C. 


@ 
Architecture, Civil 


to LEND in Small Sums, on Security 
of Leaseholds, and repayable by monthly instal- 


“ Cap.” 


£100 advanced (including interèst) for 5 years, 


HE VICTORIA BENEFIT SOCIETY. 


Enrolled Pursuant to Act of Parliament (18 and 19 Vict., cap. 63. 


Chief Office, 49, Fleet Street, London, E.C., with Branches throughout 
the Country. 


-  VICH-PATRONS., 
Richard D. Alexander, Esq. Rev. Jabez Burns, D.D. 
Mr. Sergeant Atkinson, Rev. Frederick Trestrai 
Rev. Thomas Aveling, Harper Twelvetrees, Esq. 
J. Broomhall, Esq. 
TRUSTEES. 
James Abbiss, Esq, Jobn Francis Bontems, Esq. 
Charles Henry Elt, Esq. 


AUDITORS. ; 
| cornelius Walford Esq. F.S.8., 


Hy. J. Phillips, Esq., F.S.S. 
A. Shrimpton, Esq. 


ry 


ARBITRATORS. 
Joseph A. Horner, Esq, 
Henry Thomson, Esq. > 
PHYSICIAN, 
James Edmunds, Esq., M.D., L.B.C.P, 
STANDING COUNSEL. 
Samuel Pope, Esq. 
BANKERS. 
The London and Westminster Bank. 
j ACTUARY. =: 
W. S. B. Woolhouse, Esq., E.R.A,S., &e. 


G. M. Murphy, Esq, 
Edinand Fry, Esq. 


-More than 20,000 Proposals for Assurance have been received, and 
upwards of £10,000 paid in claims. - 

This society is adapted to every class, saves all the expenses of 
Public House Meetings, which are forbidden by the rules, secures all 
the advantages of a Sick Endowment and Burial Club; divides the 
whole ofthe Profits amongst the Members; and is enrolled under 


| Act of Parliament, and certified by J, Tidd Pratt, Esq. 


It provides a Weekly Income during Sickness, a Pension in Old 
Age, £10 to £260 at Death, and Endowments up to £200. Is. Yd: per 
month at 23 years of age, will secura 15s. a Week in’ Sickness, with 
Medical attendance and Medicine. 4d. per month at age 18 will 
secure £10 at Death, 1s. 1d. per month will secure £10 at a period of 
13 years hence. Agents wanted in Districts not represented. Rules, 
6d. Tables and every information may be obtained by applying to 


the Agents, or 
FREDERICK AUGUSTUS NEW, Secretary. 
Agents Wanted in Districts not represented, 


Now Ready, price Sixpence, 


HE RIGHT.and WRONG of BENEFIT 
SOCIETIES, by Frederick Augustus New. Dedicated to the 
Bight Hon. Lord Brougham. 

“Few men could sit dovn to the task of writing on benefit 
societies armed with more knowledge and ability than Mr. New, and 
in the small and useful work before us he has brought into a con- 
densed form more information on the subject than we have ever be- 
a ome between two covers.”—‘The Social Science Review,” Oct. 

th, 1863. 

“ He wishes entire successto the work.”— Lord Brougham, 

London: William Tweedie, 337, Strand. Manchester: Abel Hey- 
wood, Oldham-street; and may be had of the Agents of the “ Vig- 
toria,” or ordered of any Bookseller. 


THE PATENT CAP FOR MAPS, DRAWINGS, &o, 


Disc at end 


Showing plan “ Capped, 


MESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust; that the 
ends got torn or frayed ; and, from the want of a ready meaus of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That thel‘ Cap” prevents 
the admission of dust. (2.) That it prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space, (4) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 

To be had only of the Patentees, 
Wm. WALLIS and Co, 
1, Charles-street, Parliament-street, Westminster, S.W. 


MARVEL OF CHEAPNESS. — THE 


A. newly Invented POCKET TIMEPIECE, with handsome gilt 
case, and an elegant enamelled DIAL, interspersed with gold, price 
free by post 14 stamps, -JOB MALPASS, Kidderminster. 


WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late G: Spencer, Esq., Surgeon, etc. 
Salford, deservedly celebrated as the most successful practitioner 
in all pulinonary affections, 


To invalids whose ailments are increased in frosty and foggy 
weather, it isa never-failing source of comfort and ease from suffering 
enabling them to breathe with freedom during the keenest frost and 
thickestfog. SPENCER’S ELIXIR possesses every property which can 
be beneficialin cases of COLDS, COUGHS, ASTHMA, and all Com plaints 
ofthe Chest and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and too often 
gains the mastery over its victims before even its approach, tauch 
less its presence, is suspected. Consumption is oné of the most 
common and fatal, and, Jet us add, most distressing diseases to which 
the inhabitants of this country are exposed; the duty, therefore 
becomes paramount, upon all who havé thé means of repelling such 
an enemy, to tirgeitsadoption upon others; and such means are pro- 
vided in SPENCER’S PULMONIO ELEXIR. 


Prepared with great care by the Proprietors, T. ROBERTS and 
Co., & Crane-court, Fleet-street, London.—May be Thad of all Medi- 
cine Vendors in the Kingdom, in bottles atIs, 14d, and/2s, 9d. each. 


Maron 9.1866.) ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


UPFIELD GREEN, -— 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EOC, 


- LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, 


TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENGINES, PUMPS, &e, 
ADVANTAGES.—A more perfect va- 


MENNI f° cuum is obtained, Friction reduced, 
Wi RAN 3 great saving in oil and tallow, and the 
fi IS (EE Packing is gradually and completely 


if; { 
i! worn away without becoming hard. 
Thus obviating the necessity for 


drawing the old Packing 


J. H. TUCK AND CO. 35, 
_ CANNON STREET, EC. 
J WORKS, LAMBETH. 
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J. H. TUCK AND C0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PALENT PACKING, as also 
upon their other Rubber Manufac- 
tures, 

VALVES GUARANTEED QUALITY. 

SAKET INDIA-RUBBER. 

Host, TUBING, BANDING, BUFFERS, 
EC., &G. z 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.C. 
WORKS, LAMBETH. 


Y 
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TRADE MARK. 


WwW. & A. GLOVER, 
ENGINEERS, MACHINISTS, . 
LATHE, AND TUOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANOGOBEY, 


(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ 
MAKER. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arrange trom instruction according to 
requirement, 


JAMES LEWIS, 


(Late Lewis & Son), 


PATTERN 


ENGINEER, MACHINIST, LATHE & TOOL |. 


MAKER, and Modeller of New Inventions. . 
41, GREAT QUEEN-STREET, LINOOLN’S INN-FIELDS 


. (Late, of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale, 


RACTICAL CHEMISTRY.—Laboratory, 60, 
GOWER-STREET, BEDFORD-SQUARE, W.C. 


Mr, HENRY MATTHEWS, F.C.S,, is prepared to GIVE INSTRUC- 
TION in all Branches of PRACTICAL CHEMISTRY, particularly in 
its Application to MEDICINE, AGRICULTURE, and COMMERCE. 


The Laboratory is Open Daily. except Saturday, from Ten to Five 
o'clock ; on Saturday from Ten to One o'clock ; and, from October to 
March, on Monday and Friday Evenings, from Six to Nine o'clock., 

Mr. Matthews is also prepared to undertake ANALYSES of every 
description, 

For Particulars and Prospectuses apply to Mr. HENRY MAT- 
THEWS, at the Laboratory, 60, Gower-street, Bedford-square, W.C. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instrum nts bought or exchanged, 
Catalogues forwarded on receipt of three stamps for each. 


Pras, ELEVATIONS, &c., Mado, Copied, 


Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 


NATIONAL INSTITUTION for DISEASES 


_, Of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician—Dr. BARR MEADOWS, 8, Hinde-strect, W. 
Opes on Monday and Thursday evenings from. Five till Eight, and 
on Wedi e day and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants, 


THOMAS ROBINSON, Hon. Sec. 


tr 
HOLLOWAY S OINTMENT AND PILLS.— 


- Effect of Cold.—Numerous and severe are the diseases result- 
ing from exposure to low temperatures. Skin, muscles, lungs, aid 
circulation, become disordered and serious illnesses succeed, unless 
the derangement receive timely attention. Holloway’s soothing 
Ointment well rubbed upon the afflicted parts is an inestimable 
remedy. When the lungs or heart have an irregular action the 
Ointment must be well rubbed upon the chest and assisted in its 
curative éfforts by Holloway’s Pils. . These noble medicaments 
mutual y assist each other. All disorders springing from neglected 
sees eee ea or ae a es are thus safely and 
r ed in their course and freed fr i ang 

H olloway’s preparations, RS en ONE Ey 


DESIGNS, SPECIFICATIONS, AND E 


RAPIDITY AND ECONOMY. 


VERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical.) l 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY 


ATOCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


Now Publishing in Fifteen Monthly Parts, Demy 4to., price Three Shillings each, 
i Parts I. to IIl. now ready, . 


CONTAINING SIX COLOURED PLATES OF MESSRS. MAUDSLAY’S AND MR. SPENCER'S ENGINES, 
MODERN 


ARINE ENGINEERING. 


ADAPTED FOR PADDLE AND SCREW PROPULSION. 
By N. P. BURGH, Encinenr. _ 
London: E. and F. N. Sron, 16, Bucklersbury. 
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See the Printed Returns to the order 


Compositions. 


These processes have also been largely applied in the Redecoration of 


SI, PAUL’S CATHEDRAL. 
TANDARD GAUGES, Surface Plates, Straight 


Edges, Scales of Length, and other Instruments of Precision of 
great accuracy and of all sizes. Screwing Tackle, &e, 
H., GARSIDE, 17 Coupland-street, Oxford-street, Manchester, 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &c. 


W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, | 
LONDON. 


Price Lists Free. 


ESSRS. WELLS AND HALLhave always 


in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &e. 
Also, Zine and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
Anp 60, ALDERMANBURY, EOC. 


HORIZONTAL ENGINE, 2} H.P., at £15, 
ANE AND CO. OLD FORD-ROW, 


BETHNAL-GREEN, LONDON, have put down Special Ma- 
chinery for manufacturing these Small Engines. 
They can offer them to the public at 50 per cent, lower than any 
éther maker. 
EVERY ENGINE TESTSD WITH STEAM BEFORE LEAVING 
THEIR WORKs. 
TO ZINC-WORKERS, SMALL ENGINEERS,” AND 
OTHERS, 
INC WORKER’S NEW IMPROVED AS- 
4 TRIGLE MACHINE, 6 pairs rolls, 3, 3, 4#, 1, 14, and 2 inichés, 
to be sold cheap. or : 
Planning, Boring, Turrning Serew-cutting, &c., for the Trade, 
GEORGE ROWE SWEETSER, Engineer and Millwright, 
9, Essex-road, Islington, 


“ARLE 

AU 
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of the Honourable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 


DAMPNESS IN BUILDINGS 
EFFECTUALLY CURED!!! 


— () — 


DECAY or STONE, BRICK, WOOD, 

On IRON STRUCTURES 
PERMANENTLY ARRESTED, 
OR IF NEW 
EFFECTUALLY PREVENTED!!! 
BY THE USE OF 


SZERELMEY’S 
SILICATE ZOPISSA 


AND 


GRAWITIC COMPOSITION 5. 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
been subjected upon Public and Private Buildings and 
Works, Shipping, &s., Szerelmey and Co. have established 
extensive works for the manufacture and supply of the Com- 
positions upon a very large scale, and are now enabled to 
execute all orders with the utmost despatch. 

MERCHANTS AND SHIPPERS SUPPLIED. — 


For prices, and furtber particulars, address to the 


CITY OFFICES OF SZERELMEY & 00.. 
894, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


_Having purchased of M. Perin, of Paris, the sole 
right to Tmport and Sell his BAND SAW BLADES 
k throughout the United Kingdom, beg to announce 

that they are now iu a position to supply these Saws 


; from 1-16th ofan inch to 8 inches ın width 
to 50 feet in length. width, and up 


The vast Superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted, 


Stee prt ta 
Dah Stet z 


8. W. and Co. keep a large stock of ail sizes up to 
2in. wide. from which they can supply orders to any 
Patt of the kingdom, within twenty-four hours 
notice. . 


HAR 


For Price Lists apply to 
SAMUEL WORSSAM & C0.. 
SAW MILL ENGINEERS, 
304, KINGS-ROAD, CHELSEA. 


ROWN and CO.”S TABLE and LABORA- 


TORY GAS STOVE is the most ELEGANT, Economic, and 

really useful Gas Stove ever offered to the Public. eo 

The following are a few of the uses to which it can be applied. AN 
sorts of domestic cooking upon the table. It will boil Thrée Pints of 
Water in Five Minutes, and readily fuse dentist’s metals, For= 
laboratory purposes it is invaluable. ; 

Price, retail, 7s, 6d. each. A liberal discount to the tradé. 

Brown and Co,, Gas Engineers and Sewing Machinists, 3, Museum- 
street, Oxford-street, London, W. 

Messrs. Brown and Co., have a vacancy for an Indoor Apprentice 
to the Gas Engineering and Sewing Machine Business, Small pre- 
mium required, . 4. ae 


va 
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PATENT HOLLOW STEAM PACKING. 
MHE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is s0 con- 

structed and applied. that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Spéaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. f 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
| W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 36s, 


STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL STEAM ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON WORKS, 

READING, where Enginesand Boilers of the best material and work- 

manship can be obtained at such prices*never before offered to the 
public. f 


MESSRS. DEACON & DUTTON, PROPRIETORS. 
HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Pertable Engines. 
Price Lists free. - 
Turner's Patent Strap and Hose Company. 

Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C., Mr, H. FERRABEE, Agent. 


ROLES SELF-ACTING LUBRICATORS 


FOR STEAM ENGINES. 
Testimonials and Prices Post free. 


Apply to EDWIN H. NEWBY, 
394, King William Street, London, E.C. 


The above Lubricators grease every.Particle of steam previous to 
its passing through the valves into the ylinders. 


NVENTIONS PROTECTED BY 

- PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application.—Apply to Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 


INVENTORS ASSISTED 


N Securing, Carrying Out, and Disposing of 
their Inventions—Apply to Messrs. B. BROWNE and CO., 
British and Foreign Patent Office, 49, King William-street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application , 


JNVENTIONS secured by Patent or Regis 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


"MO INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAUD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; sealing patent, £19; French patent, £7 10s.; 
Belgium, £210s. Circular gratis on application. 


JATENTS FOR INVENTIONS.—Full 
instructions may be ebtained by applying to Mr. W. 


.T. RAWLE, Office of British and Foreign Patents, 8, Small- 


street, Bristol. 


OTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W,O. 


ATENTS.—MESSRS. LAXTON (many 
years Editors of the “ Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS relating to Patents, or Registration of De- 
signs. Six mouths’ protection from eight guineas.—34, Arundel- 
street, Strand, 


HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
jength or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J» Wilkinson, Engineer, St. George’s Works, 83, St, 
qeorge’s-road, S. London. 


MINHE LONDON DRAWING ASSOCIA- 
TION for supplying pusiecring. Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings,.Wood Engraving, Electrotyping, 7, 
oo Adelphi, London, Enclose stamp for pro- 
ectus, 


| Registerel 


MM 


Trade Mark | 
on each = 

Telescope. i 
E 


THE ‘DYER’ TEL OPE. 
WITH LEATHER SLING AND CASE, 10s. 6d, AND WITH ASTRONOMICAL 
EYE-PIECE, 15s. 6d. ; 


This Telescope has an Achromatic Object-Glass 1'1 inch diameter. It possesses a magnifying power of 144 time, 
superficial, and will read a church clock at FOUR MILES, and distinguish windows in houses at TEN MILES. The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. i 


SENT CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND. 
MANUFACTURED ONLY BY E. @. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


i Invented by , 
OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
| FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


“ EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMEN TS. 
T’ easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
iach, will not rip. Price from £6 6s.—Price Lists Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. » is. 6d. per lb. | INDIA-RUBBER CORE PACKING (HEMP).. 
CRICKMER’S PATENT PACKING .. es se ee 23. 3d. ” _Do. Do. Do. (COTTON) .. 2s: 6d. j 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to 
keep it Steam tight, there is a great saving in friction : 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of _ 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
= 185, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
E. BOURDON’S PATENT GAUGES—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T HENDRY & Co., 73, QUEEN STREET, Lonpon, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS: 


AA R. VAUGHAN, Member of the Society of Arts, British, 
| a Patent Agent, 54,Chancery-lane, W.C. pate Oe 
Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 0 to 


8 guineas. A “Guide to Inventors” free by post. 


, Crane-couct, Fleet-street ; and Published for the Proprietor at the Office of the News- 
agents Publishing Company, 147, Fleet-street. 


» ls. 4d. per Ib, 


Foreign, and Colonia! 


Loxpow ; Printed by Mappick and Porraar, 1 
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Engineering, Building, Jnbentions, Electricity, Photography, Chemistry, &e, 


Vou. IL—No. 51.] 
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- ROBBINS'S METHOD OF PRESERVING WOOD. 


ET is a well-known fact, says the Sczentific 

American, that woods when cut down, and 
separated from the roots which supply it with its 
antiseptics, immediately becomes affected by ex- 
posure to the heat and the moisture of the atmos- 
phere, the former of which rapidly dissipates the 
fluid or sap of the wood, while the latter impreg- 
nates the woody fibres with substances which the 
wocd while growing, by its antiseptics, entirely 
excluded. ‘hese alternate actions upon the wood 
gradually and finally cause it to decay. To prevent 
this decay of wood is, therefore, the. object of tho 
present invention, and this object is accomplished 
thereby. The method consists in subjecting the 


wood to a preservative process by which nearly all 
of its antiseptics are retained within the same ; 
and, for those lost, supplying such substances sa 
will prevent their further waste ; at the same time 
closing the pores, and forming such a combination 
with the fibres of the wood as will effectually pre- 
vent the deteriorating effects of either heat or 
moisture at ordinary temperatures, or of both 
upon the same, as hereinbefore alluded to. 

_ Many processes have been heretofore invented 
for the preservation of wood, some of which were 
entirely impracticable, while others were only 
partially successful ; but by none could the wood 
be sufficiently impregnated or saturated with the 


preservative compound, to insure its preservation 
for a great length of time, owing to the manner in 
which the same was applied to the wood. | 

One form of the Robbins’s apparatus for carrying 
out the improved process is represented in the 
accompanying plate. A, in the large drawing, repre- 
sents a retort, made of any desired form or size, in 
which coal tar, resin, or other oleaginous su b- 
stances or compounds are placed, and subjected to 
the action of heat from any suitable furnace. 
B represents the man-hole in the upper portion 
of the retort, used in cleansing the same or in 
changing its contents. C, ©, a pipe communicating 
with retort A, at or near its top, passing to, and 
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communicating’ with, chambers or receptacles D. 
E represents the: discharge pipe, employed for: 
removing the. remaining contents after the opera- 
tion is over. l 

Heat being applied to retort A, containing the 
coal tar, &c., as described, oleaginous vapours are 
generated therein, which pass out of the same 
through the connecting pipe, C, C, into the wood 
chambers, D, or into only one of the same as may 
be desired. The heat thus applied first causes the 
surface moisture of the wood to be removed there- 
from, taking. the form of steam and condensing on 
the sides of said: chamber, from which it.is drawn 
off through pipes, H, which may be placed in or 
near the bottom. 

Having thus removed the surface moisture from 
the wood, says Mr. Robbins, [thoroughlyimpregnate 
and saturate it through all its pores and fibres by 
the oleagincus vapours and heavier products of the 
distillation until it is made impervious to moisture, 
and so as to entirely resist the action of the atmos- 
phere, when it may be removed from the chambers, 
D, through the doors.. M, M, when the chambers 
are again to be charged with wood, and so on as 
long as may be desired. 

In this connection we give the outlines of another 
view of the apparatus, so modified as to adapt it to 
use in cases where it may be convenient to have 
the retort and furnace under the chambers contain- 
ing the lumber. A marks the retort ag in the 
former illustration. D, D exhibits the ends of the 
receiving chambers, one of them being filled and 
the door open, while the door of the other is closed 
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"In the operation of this process a temperature of 
from 212° to 250° Fahrenheit, ig sufficient to re- 
move the surface moisture from. the wood ; but, to 
saturate the same with oleaginous vapours and 
other preducts, it is best that the temperature 
should he raised to 300° Fahrenheit, or higher if 
necessary, 

From the above deseription it. i$ apparent that, 
by this process, Mr. Robbins is enabled to more 
completely saturate the wood with the preservative 
compound than has been or can be done by any of 
the processes heretofore in use, for the reason that 
he causes the preservative compound to permeate 
the pores and fibres of the wood in a vapourised 
state, while in the others it is made to enter in a 
liquid state ; and it is also evident that it is accom- 
plished in an economical, expeditious, effective, 
and practical manner. 

The inventor does not intend to limit himself to 
any particular form of apparatus; nor does he in- 
tend to limit himself to the removing of the surface 
moisture from the wood by means of oleaginous 
vapours, a8 herein described, as there are various 
ways in which the same can be accomplished with 
the use of heat; but what he does claim as new, 
and desires to secure by Letters Patent, is :— 

The process herein described for preserving wood 
from mould or decay, the same consisting in first 
removing the surface moisture from the wood, and 
then charging and saturating the same with hot 
oleaginous vapours and .compounds, substantially 
as described. 

_ Also removing the surface moisture from wood 
by means of hot oleaginous vapours, substantially 
as herein described. 
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look other important considerations. 
observed that this, process renders light and porous 


In this state of extreme-attenuation the elements 


which preserve the wood are more readily admitted, 
the capillary action being: greatly accelerated and 


made to thoroughly permeate the entire structure 
of the wood. At the same time the hot vapour 
opens the pores and expands the wood, so that a 


larger quantity of tke oily compound is admitted. |; 
The pores being thus filled, the contraction, which | 
naturally results from the- cooling process, seals } 
-them, if possible, in a still more effectual and last- 


ing manner. The vast superiority of the Robbins 
process, as compared with that of Bethell, can only 
be fairly estimated by those. who realise the im- 
merse difference between the effectiveness of water 


and steam in their relations to chemical action and | 


mechanical force. i 


But we should fail in our attempt to comprehend | 


the full value of this improvement were we to over- 
It is to þe 


wood as solid and durable as the finest-grained 


: timber, and perhaps: equally- well: adapted. to- all |. 


ordinary purposes in the arts; in fact, it may 
admit of a question whether the most porous wood 


may not be made to last even longer than the 


wood that is least so, from the fact that it absorbs 
a greater quantity of the material on which its 
preservation is made to depend. 

Wood treated by the Robbins process requires 
no paint as a meang of protecting it from the 
ordinary action of the elements. Paint is, there- 
fore, useless except for ornamental purposes ; and 
even then, so much of it as is required to fill the 
pores is saved when the wood has been previously 


treated by this method, and this saving will doubt- |. 


less cover the cost of the most effectual treatment 
under tke patent. 

_ It is, moreever, important to observe, that this 
process seasons the wood most effectually ; and 
inasmuch as it thoroughly protects it from the in- 
fluence of moisture, it follows that wood so prepared 


is neither liable to swell, shrink, warp, nor crack, 


CITY OF LONDON WORKING MEN’S 
EXHIBITION. 7 
O* 


Monday, last week, the Lord Mayor 

opened at the Guildhall an exhibition of 
articles contributed by, for the most part, the 
‘working men of the City. As is usual in such 
cases, the idea was started and, assisted by the 
Lord Mayor and other gentlemen, carried out by 
afew working men. The artisans who controlled 
the scheme were so successful in their appeals for 
support that 2,000 fellow workmen signed the 
requisition to the Lord Mayor, and many of them 
became guarantors in small sums for the expenses 
of the Exhibition so successfully inaugurated in the 
grand old Guildhall. 


much alike —but everything worked smoothly. As 
to the Exhibition itself, it may easily be imagined 
that where there are 1,035 articles shown (1,000 
having been rejected) it is impossible to give even, 
a general description, and it would be invidious to 
single out a few where all are deserving. It should 
be understood that the number mentioned does not. 
necessarily represent the productions of working 
men. Several stands have no right there, save as 
adding to the beauty of the whole; we refer to 
the advertisement stands of manufacturers and 
retailers. To these we most emphatically object ; 
while we most gladly approve of the works of art 


kindly lent by noblemen and gentlemen. 


In passing we may remark that the tasteful 
decorations have produced a “transformation 
scene” in the Guildhall which it is worth some- 
thing to gaze upon. 

As an Industrial Exhibition this City of London 
one excels many that we have seen; the general 
arrangement is highly creditable to the com- 
mittee, and it possesses features which cannot 
fail to render it popular among all classes during 
the five weeks it will be open. Probably if the 
charge were reduced to half the amount, a fair 
surplus would be handed over to the committee 
for the formation of a free public library for the 
Cty of London. 
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Respecting the Opening | 
ceremony we need say little—all such are pretty | 
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A FEW WORDS TO OUR READERS. 


ESHE next number of the Evctisn MECHANIČ 
closes Volume IJ. and the first year of our 
Here we may remark that the enlarge- 
ment of the Journal, and the doubling of its price, 
has been altogether a success, and we trust we have 
not been backward in showing our appreciation of 
this. In further proof, Vo. I of Volume ITI. will 
be printed in new type, cast for us by an eminent 
firm, which must enhance the value of the Journal 
to the reader. The Press generally have given us 
unqualified approval, and men of position fre- 
quently, and as a matter of course, now quote the 
opinions of our valued correspondents in discussion. 
This must be as much a source of pleasure to them 
to hear as it is to us to record.. In so many in- 
stances has this been the case that it would be 
unfair in us to select any special cases. Sufficient 
that the fact is so, and that they who have been 
so quoted are among the working men of the land. 
In the tens of thousands of our readers—for to that 
has our circulation sprung—are found the real in- 
telligence of the country ; and itis but fair that 
as much space as possible be afforded for their 
weekly lucubrations. Our pages are sufficient 
evidence of our feeling on this point. . 
An Index to-Yolume II. is now in hand, and 
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will be ready in a few days. It will necessarily be 
of much greater extent than that to Vol. I., but 
the price will be only 1d. The price of the cases 
for binding Vol. II. is fixed at 1s, 6d., and these 
are now ready. | 

It may be mentioned here that a great number 
of complaints have reached us, directed against the 
keepers of coffee-shops and dining-rooms—sup- 
ported principally by working men—that those 
using them cannot there get a glance at the 
English Mronanid at meal times. We cannot, 


even if so inclined, force the proprietors of these. 


places to take in our Journal. The only plan is 
for our readers to keep on demanding it at their 
hands, and in time they will be certain to have 
it provided for them; and we shall feel greatly 
obliged by our readers pursuing this course, and 
thus assisting in the dissemination of knowledge 
valuable to all. By mutually assisting each other 
both will benefit. . 

To our Advertisers we have to return our 
thanks, and rejoice at their increase of trade 
since they appealed directly through our columns 
to our thousands of practical readers. And 
we may here intimate that, as we anticipate 
for Vol. IIT. a more extensive sale even than has 
fallen to the lot of Vol. II., our pages must 
become more valuable to advertisers, and through 
their medium all will be sure of a certain and 
liberal return on money expended in seeking 
notoriety. Again repeating our request that its 
readers will endeavour to make the ENGLISH 
Maonanto, if possible, more widely known than 
it now is, we have to offer our thanks to all for 
that publicity which they have already given to 
it, and the kind regard they have expressed for 
its originators. 


COPPER SMOKE AND SULPHURIC ACID. 


Wea copper smelters are to become 

the largest producers of sulphuric acid or 
not, we think remains only with the copper 
smelters themselves. That they may be so we 
think is easily capable of demonstration. Given 
the collection of the smoke by the smelter, the 
transformation of it into sulphuric acid is a com- 
paratively easy matter. It is well known that 
Swansea, as other parts, suffers under a heavy 
sulphury atmosphere, produced by smelting and 
other furnaces in it and its neighbourhood. Copper 
is brought to Swansea because its communications 
with coal-fields are good; and hence, and for 
various other economical reasons, it is found 
cheaper to bring the copper to the coals than the 
coals to the copper. Swansea has gained greatly 
by this; but there are few sweets without their ac- 
companying bitters, and smoke, sulphury smoke, 
is the daily dose of bitters to which Swansea is 
treated before and after all meals. As a town it 
has protested as far as it might against the nui- 
sance. Swansea could not well do without the 
copper, and the copper smelters could not do with- 
out Swansea, so civic heads were laid together 
without arriving at anything very satisfactory ; 
mechanical heads followed the civic example, and 
the result, as might have been expected, is that the 
sun may beam clearly on Swansea and on the 
laden barques going out and coming in with their 
precious cargoes, 

A few numbers back we called attention to the 
fact that Mr. Vivian had produced a remedy ; 
Mr. Spence has produced another, and between 
the two it will be hard, indeed, if Swansea be not 
in time selected for its sanitary purity by invalids, 
and smelters’ open shop in another department of 
chemistry. Mr. Vivian’s plan, or furnace, is not 
exactly his, for it is the subject of a patent taken 
out by a German named Gerstenhdfer, the object 
of the construction of which is to effect, in an 
economical manner, the roasting of crushed pyrites, 
for the purpose of driving off the combined sulphur 
therefrom prior to its conversion into sulphuric 
acid. According to M. Gerstenhéfer’s specification, 
the furnace is a rectangular chamber, fitted with 
rows of bars having one of their faces parallel 
with the top of the furnace, and the rows of bars 
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finely-divided condition, is introduced from above, 
and rotating feed-rollers, fixed in the furnace roof, 
regulate the supply. The feed-rollers being placed 
over the first row of bars, as the ore falls through 
it is piled up on them until it falls over on the row 
of bars below; and the supply from above being 
kept even, the whole furnace is filled gradually. 
In the side of the furnace, between the feed-rolls 
and the bars, are channels, by which escape the 
products of the calcination; and there are other 
apertures which may be opened for cleaning the 
bars. Below the tiers of bars there is an open 
space, into which some ignited fuel is introduced 
at the commencement of the process of calcination; 
and this fire is well fed with wood or charcoal 
until the charge of ore is well ignited, when the 
grate is withdrawn, the charge continuing to burn 
by means of the sulphur which is being continually 
extracted. A current of air forced up through the 
furnace keeps up this combustion, the products of 
which are taken over through the channels in the 
top of the furnace to the sulpk#ric acid chambers. 
It may be noted here that the conditions of the 
calcination are governed by the height of the fur- 
nace; also that the channels, by which the gases 
are taken over, are arranged so as to heat the cold 
air forced into the bottom of the furnace to pro- 
mote combustion. The calcined ore passed through 
the furnace falls into a space below, whence it is 
transferred to the next operation. 

Herr Gerstenhéfer claims for his invention the 
following among other advantages :—“‘ First, the 
ores are operated on in a very divided state, so as 
to expose a large surface to the action of the air, 
and this surface is always being renewed ; second, 
the air which must be admitted is forced to come 
perfectly into contact with the ores; third, the 
ores are brought into the furnace by mechanical 
means, continuously in such quantities as may be 
required, so as to maintain a continual roasting 
process ; fourth, the air or draft is also brought 
into the furnace by mechanical means, in order to 
be able to regulate the draught, according to the 
quantities of ore, and also to prevent the influence 
of storms, which are sometimes very troublesome 
in working with grate surfaces; fifth, the heat 
produced by the ores is not led away uselessly by 
the gases, but is employed to heat the new ores 
and the air.” 

On the face of it, this patent arrangement looks 
well, and there is no doubt but that it will answer 
for certain classes of ores—those rich in sulphur 
and which can be calcined without the perpetua 
presence of burning fuel. One objection, of force_ 
is the necessity entailed on those using the fur 
nace to have the ore crushed to a very small gauge. 
Of course, the blast will require attention ; and, 
granted that the ore can be ground to suit the 
furnace, and that the furnace itself can be cheaply 
built and kept in repair; then the success of Mr. 
Vivian’s protégé seems secured beyond doubt, for 
the classes of ore with sulphur largely contained. 

Turning now to Mr. Spence’s patent for ‘‘ im- 
provements in economising the manufacture of 
sulphuric acid, and in obtaining copper from ores 
used in such manufacture, whereby he is enabled 
to extract a larger portion of sulphur than has 
hitherto been practicable, which sulphur, passing 
off as sulphurous, is converted into sulphuric 
acid "—we find ourselves confronted first of all by a 
tremendously long furnace. It is from forty to fifty 
feet from end to end. ‘The fire, placed at one end, 
stretches right across the furnace—the smoke and 
flame from whence are passed along a space under 
the bed of the part of the furnace devoted to calci- 
nation, which is separated from this ‘‘ space” by 
a thin partition of firebrick. Thus the furnace is 
composed of two chambers—the upper containing 
the ore to be calcined, the lower to act as a viaduct 
for the proceeds of combustion to the separate 
chimney ;—and, it will at once be observed, the 
calciner is heated without the gases evolved from 
the ore being mixed with smoke from the fire. 
In the fire chamber there is but one opening—that 
for the fire at one end, the chimney being at the 
other; but-the calcining space has several aper- 
tures communicating with the outer atmosphere, 


so arranged that no two bars in succeeding rows} When the roasting begins ore is introduced through 
= shall be directly one over the other, The ore, in a| that aperture which is most distant from the 
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fireplace ; and this batch is spread out over the 
floor of the furnace at that part. This being heated 
for the required time is pushed forward opposite 
the second aperture, and then a fresh lot of ore 
is pushed in through the first opening. This is 
carried on, each lot being shifted forward, until 
what was introduced at the end furthest from the 
fire reaches the hottest part over the fire, when 
the sulphur is separated and the ore passed on to 
be melted. This is effected through an opening 
at the fire end, where there is a small channel 
toadmit a current of air which is continuously 
forced in during the calcination, and not only 
assists the work of roasting, but in carrying off 
the sulphurous acid through channels made for its 
escape into the acid chambers. As a guide in 
roasting Mr. Spence says: ‘‘ The degree to be 
effected, so as to secure the best results, can be 
ascertained only by experience; but I may state 
by way of guidance, that. working with a furnace 
fifty feet long, and with twelve doors, I allow the 
first charge to remain for an hour, then transfer it 
to the second position, and put afresh charge into 


-the first, and so on, waiting an hour between 


each charge.” 

Various modifications have been patented by Mr. 
Spence—but we have little faith in them. We 
stand by the one now under notice, as probably 
in the end will Mr. Spence. It has this 
advantage over Mr. Gerstenhdfer’s, that it 
is suited for all sized ores and will do 
all the present furnaces can do. Men, however 
are required to attend Mr. Spence’s furnace— boy 
can do the work of the other. Mr. Spence’s fur 
nace will consume a large quantity of fuel, the 
other, it is stated, does not. But Mr. Spence’s 
furnace will turn gut more work than any other 
furnace in existence. Furthermore, Mr. Spence’s 
furnace has been and is working ; we have yet to 
learn the results of the other from Mr. Vivian. 
Both have their advocates, and probably it will be 
found that, if it will pay to finely pulverize sul- 
phurous ores, that both are suited to the work of 
ore calcination and carrying over the products of 
combustion ; and so rid Swansea of a gigantic pest, 
and add a heavy percentage to the profits of the 
holders of as close a borough as ever existed in 
free England. 


ON PIGMENTS.* 


a 


T is no point more deserving the amateur 


decorator’s attention, and perhaps none more 
neglected than the properties and nature of the 
pigments he employs. So long as a dry smooth 
absorbent base is attained, both amateurs and pro- 
fessionals alike, too often think that no further 
care is needed, and either from ignorance or 
wilful carelessness, employ pigments of the worst 
possible character, reaping their own reward in 
the speedy fugacity and ultimate destruction of 
their work. Unfortunately, a bad example is but 
too frequently set them by the practice of many 
artists, who sacrifice permanence for mere tem- 
porary effects, and employ lavishly delicate tints 
which for a time delight the eye, but all too surely 
ultimately fade, blacken or change to the des- 
truction of the picture. It is to be regretted also 
that as a general rule the permanence cf colours 
is in almost inverse ratio to their beauty, the solid 
grave ochres, umbers and siennas being durable, 
while the brilliant lakes, scarlets and greens 
quickly fade and fly. Atthesame time, however, 
we must bear in mind how greatly the science of 
the chemist has of late years aided the labour of 
the artist, in supplying him with pigments free 
from the bane of fugacity. Indeed, thanks to the 
chemical science, so greatly has the palette been 
extended by the addition of pigments, both per- 
manent and brilliant, that it will be the artist’s 
own fault alone if he employ fugitive tints in pre- 
ference to those of more durable qualities. It 
should then be the decorator’s business to make 
himself well acquainted with the nature of the 
colours with which he has to deal, more especially 
it should be an absolute and invariable rule never 
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* From “The Art of Mural Decoration.” Winsor and 
Newton, 88, Rathbone-place, 
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to employ any pigment of the durability of which 
he is not sure. It was this thorough under- 
standing of the qualities of their colours, added to 
a severe simplicity in their empluyment, which 
ensured to the artists of the Middle Ages the com- 
bined brilliance and durability of their paintings. 
And yet, while in the present day our chemical 
knowledge has developed and increased so mar- 
vellously, while all the matériel of the artist has 
been brought within the reach of the most moderate 
purse, and while the practice of the art has been 
freed from the atmosphere of mystery which once 
enveloped it, so great is the general ignorance of 
decorators, and so reckless their system, that there 
is scarcely any grounds for expecting the perma- 
nence of modern decoration, Though it would be 
easy to point out specimens of decorative work 
which have stood the lapse of four centuries with 
brilliance unimpaired, five or six years is very 
often sufficient to change, impair, and perhaps 
destroy modern adornment. When artists or 
professional decorators speak regrettingly of lost 
“systems” or pigments enjoyed by the mediæva- 
lists and unattainable now, it would be far better 
were they to make the best use of existing materials 
and study their further developement. ‘‘ Titian,” 
says Haydon, ‘‘got his colours from the colour 
shops on the Rialto, as we get ours from Brown’s ; 
and if Apelles or Titian were living now, they 
would paint just as good works with our brushes 
and colours as with their own.” Naturally, where 
the artist was his own colourman, tkatis prepared 
his colours from the materials selected and pur- 
chased from the merchant, he would take every 
care that such preparation should be the best 
possible, knowing how far his fame depended upon 
it. We may also believe that, to a certain extent, 
religious motives may have’ directed the employ- 
ment of the finest pigments on sacred art. ‘‘I 
give you this advice,” says Cennini, “that you 
endeavour always to use fine gold and good colours, 
particularly in painting representations of our 
Lady. Andif you say that a poor person can- 
not afford the expense, I answer, that if you work 
well (and give sufficient time to your works) and 
paint with good colours, you will acquire so much 
fame that from a poor person you will become a 
rich one ; and your name will stand so high for 
using good colours, that if some masters receive a 
ducat for painting one figure, you will certainly 
be offered two, and your wishes will be fulfilled, 
according to the old proverb, ‘good work, good 
pay.’ And even should you not be well paid, God 
and our Lady will reward your soul and body for 
it.” So that the amateur decorator appears bound 
to employ good pigments, either from a religious 
or practical motive, as his fancy or experience may 
suggest. In the present day when good artist- 
colourmen abound, and the aid of the chemist is 
called in to the birth of a new pigment, we could 
scarcely venture to recommend the amateur to 
manufacture his own colours. The excellence of 
their preparation, whether in oil, water or powder, 
he may generally take for granted, their perma- 
nence and eligibility should be ascertained by his 
own private study. If an artist chooses to em- 
ploy such colours as iodine scarlet, pearl white, or 
verdigris in decoration, he has only himself to 
thank when they turn black or fade ; the fault is 
not with the colourman for supplying, but with the 
artist for using pigments radically vicious. For 
any deep and comprehensive inquiry into the 
natures of colours, we must refer the reader to 
that useful work, Field’s ‘‘ Chromatography,” 
where all particulars may be learnt. In the pre- 
sent chapter, we only aim at giving a few rough 
notes on the properties of those pigments most 
useful for decorative purposes, with the addition 
of the media most applicable to each. The colours 
really indispensable for decoration are very few, and 
happily those are mostly of good character for 
permanency. It should be carefully borne in mind, 
however, that the permanence of most pigments is 
influenced to a great degree by circumstances. 
Thus a colour which is highly eligible in oil, may 
be doubtful in distemper, and absolutely inadmis- 
sible in fresco; and vice versa, many colours 
useful in tempera do not admit oil. The limited 
palette again of fresco is owing to the presence of 
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lime, which is destructive to vegetal colours, but 

has no influence upon the earths. So also one 
colour may be antagonistic to another, and render 
it fugitive in conjunction or juxtaposition, whereas 
separate, each may be regarded as permanent. 
But besides all these considerations, and putting 
aside the question of internal damp which destroys 
all colours and all media alike, the decorator must 
take into his calculations the adverse influence of 
external damp (from condensation of breath) and 
the action of light, oxygen, shade, sulphuretted 
hydrogen or foul air, and he will find, perhaps some- 
what to his confusion, that some pigments are 
entirely uninjured by one class of hostile chemical 
agents, but perish under the reverse, that some 
are proof against neither, and that others can defy 
both. In the words of Mr. Field, “ The majority 
of pigments have a mediocrity of qualifica- 


must ask you to imagine one square and the otherr 
round, of equal diameter, drawn geometrically,, 
the one could not be distinguished from the other;. 
unless by the help of a bit of artistic shading ;: 
draw each, however, as it appears, t.e., in perspec». 
tive, and what grace do we perceive in the one as: 
compared with the other—the square one turning: 
out a heavy clumsy looking object, whilst the. 
round one may have all the proportions of the: 
Corinthian shaft. Again, take a cube, an octagon,, 
or a cylindrical figure ; draw them as before geo~- 
metrically, and they will each appear pretty much. 
alike, but consider each in relation to its actual. 
appearance when occupying some important posi-- 
tion in the composition of an architectural design, 
and what a change will have apparently taken. 
place. I must leave you to draw your own infer- 


tion, balancing their excellencies with their 
defects, and the number of good and eligible pig- 
ments overbalances those which ought in general 
to be rejected.” : 

Aureolin,—This new and very beautiful pigment 
possesses a rare combination of remarkable quali- 
ties that place it far above any other known bril- 
liant yellow. Itis light, vivid, and transparent. 
The lighter and fainter tints are at once clear and 
delicate, and admit the most subtle gradation of 
tone. Aureolin' mixes advantageously with all 
other colours, and forms combinations of the ut- 
most variety and value ; the tints of Aureolin 
being of exceeding purity, whilst its hue is rich 
and vivid. It is absolutely and entirely perma- 
nent, Aureolin has been subjected to every 
variety of the severest test and trial which have 
demonstrated its powers of endurance, and shown 
that its distinctive characteristics are retained un- 
impaired under all possible conditions. 

Cadmium Yellow. Sulphide of Cadmium.— 
The are several tints of Cadmium Yellow manufac- 
tured. That called “deep” Cadmium is the most 
serviceable and is chiefly in use. It is a full, 
rich, golden yellow, not very transparent, but clear 
and bright, and of great power. It gives beauti- 
ful clear tints by admixture with white. It is the 
most richly toned yellow known, It may be 
classed among the permanent pigments; impure 
air or damp does not affect the yellow of Cad- 
mium, 


PERSPECTIVE IN ITS APPLICATION TO 
ARCHITECTURAL DESIGN. 
II. 

We have now briefly considered the first and 
most simple elements of the science of perspective, 
I will therefore say a few words on what I think 
you will agree with me in deeming rather impor- 
tant in its bearings on architectural design. 

You are fully aware of the necessity of correctly 
delineating a design upon paper geometrically, and 
whilst doing so I am sure your thoughts have 
wandered more or less into the realms of fancy, as 
to its probable effect when executed ; hut thinking 
on such a subject without some knowledge of the 
art of perspective, or, in other words, seeing things 
as they really will appear, too often ends in dis. 
appointment. I do not mean to infer that this 
power of anticipating the probable effect will cure 
a bad design, but rather that it will most likely 
prevent its being made at all. I, therefore, wish 
to bring before your notice some simple facts, 
tending to make the drudgery of office work 
somewhat less disagreeable than it usually is. 

Whether we contemplate the broad expanse of 
the boundless ocean, the undulating landscape, the 
lofty mountain, or the constructive works of man, 
each are seen subject to the laws of perspective. 
Take, for example, the mighty forest, stand imme- 
diately in front of some giant tree; it appears 
comparatively uninteresting, but look at in con- 
nection with twenty, fifty, or a hundred others, 
and the impression, at one glance, is increased 
more than asmany fold. Now, if we could only 
see one at a time we should not experience much 
sense of expanse and grandeur, but seen in what 
we call perspective, every object seems changed 
from what we may positively know it to be, and 
changed for the better. We will suppose the 
trunks of two of these trees to be columns, only I 


spective. 


ence from this, considered in reference to its bear-. 


ing upon large works designed in the usual way, 
and what I wish particularly to convey is this—- 


that I think we should always consider at least. 
two elevations at the same time, or the result will, 


in nine cases out of ten, be other than was in- 
tended or hoped for ; for the one side may appear 
very satisfactory, well-proportioned, &c., perhaps 


founded on the very best examples, and yet if 
treated as by itself without duly considering cer- 
tain little accessories, such, for instance, as its 
principal projections and recesses, the result will 
be a partial, if not a total failure, and next to 


actually having the design modelled in relief E 
know of no nearer approach to truth than what is, 


afforded by a judicious use of the rules of per- 
For I think it bears such an important 
part in all the architect has to consider, apart from 
the mere utility of his design, that a projection 
cannot be made, an opening pierced, or a set of 
mouldings grouped with any degree of certainty, 


without some knowledge of it being brought to 


bear upon the subject, for his work when executed 

and subjected to the various impressions conveyedi 

by the laws of optics must be viewed according to 
its rules. 

For example, we will suppose ourselves engaged 
in designing a building containing several distinct: 
general features or masses of outline both as re- 
gards plan and elevation, presuming the whole 
range to be 100 feet long, with a centre and two 
wings, each having considerable projection, and 
that at the junction of the central projection with 
the main range, a dome or other large mass 1s to 
be erected, and that thé whole work can only be 
seen from a comparatively near station point, the 
whole work may appear exceedingly satisfactory 
as a geometrical elevation, but when tested by the 
rules of perspective it would very likely be found 
that, Ist, one or more of the projecting wings 
partially or entirely obscured the intermediate 
recessed portion or considerably more of it tham 
the designer intended, and in the case of the dome 
or other elevated portion upon which perhaps the 
greatest care had been bestowed, it might probably 
be found that its best features hardly appear above 
the gables or the ridge of the roof. On the other 
hand, by keeping in mind whilst at work the con- 
ditions under which the building will be seen, that. 
is, the principal station point, together with the 
surrounding objects already existing. The mistake 
of putting in elaborate and expensive details, only 
to be seen by going round a corner in the one case, 
or by being carried up in a balloon in the other 
would, to a great extent, be avoided. 

You will perhaps suppose that to discover all 
this at the outset would be difficult and unneces- 
sary ; my answer to which is, try in perspective 
for yourselves the effect of any given work upon — 
which you may chance to be engaged under similar 
conditions to these above alluded to, and ten to 
one you will not only experience the desire to alter 
the proportions of the most important masses as 
well as the principal details, but very likely the 
entire arrangement in reference to the grouping ; 
nor is the discovery of all this a difficult matter, 
when even the first principles of the art under 
consideration are mastered, as the general outline 
as well as the ‘chief details may be thrown into 
perspective in a very short time, for mere lines 
representing the main features, such as the most 
projecting angles, the—sky-line of gables, pedi- 
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awents, &c., the deepest recesses and even the main 
‘comice may all be found sufficiently accurate as 
to afford such an idea of the whole as will enable 
the.designer to avoid many points in themselves 
totally unnecessary to the composition, and to 
alter others he may deem objectionable. 
In.conclusion I will ask you to suppose ourselves 
fin search of the best station point from which to 
wiew St. Paul’s Cathedral ; you get a good one as 
you approach from Fleet-street, but what you wish 
to see you find yourself too much in front, and 
getting nearer, the dome begins to vanish behind 
tthe western pediment—perhaps you are enamoured 
wiith the beauty of the details on a still nearer 
appreach:; but still what you are in search of you 
do not find to your satisfaction, namely, such a 
point of sight as from which the greatest amount 
of its general mass, and at the same time its 
most important subordinate parts and details can 
be taken in at one view, and at last you may find 
‘that such a one can only be obtained by making 
tase of one of the river steamboats, or crossing 
ver one of the thronged bridges to the opposite 
‘bank, or possibly by ascending ‘‘ the Monument.” 
Now all these various views of a building as yet 
existing in the mind of the architect only, can be 
tolerably well defined upon paper by the judicious 
use of perspective as will enable him to suit his 
design to the circumstances of the site in reference 
to the position of the spectator or station point. 


TELEGRAPHY. 
IMPROVEMENTS ON BONELLIS SYSTEM. 


T has been urged by many that ere Bonelli’s 
system could be made to pay, and hence 
become better known among us, it would have to 
undergo various modifications, which it is not our 
purpose here to specify. What we require is 
information. as to whether anything has been done 
in the matter by Mr. Whiteside Cook, of Angel 
Court, Throgmorton Street, further than the 
obtaining simple provisional protection for his 
scheme, brought out twelve months since. Mr. 
‘Cook, by the way, was simply an agent of Gaetano 
Bonelli, of Turin, who had determined to take 
the bull by the horns, and so save other folks the 
honour and the profit. The improvements in typo- 
telegraphy at that time registered were intended 
tto enable the scheme to be worked with one wire, 
but with, in this respect, the same apparatus—the 
message, however, being printed in symbols instead 
of in Roman characters, as is the case when 
several wires are used, The symbol types. are 
fitted to the instrument in precisely the same 
manner as are the ordinary types, and the apparatus 
is worked in the same manner. The signals, in the 
proposed system, are produced on prepared paper 
by means of an electric current transmitted 
through the form of the characters, which are 
connected with a conducting wire, or with the 
earth, and passed under two teeth connected with 
different poles of two batteries, the two remaining 
poles of the batteries being connected with the 
earth, if the type be connected with the line, or 
with the line if the type be connected with the 
earth, and so arranged that when the type come 
in contact with either of the aforesaid teeth, a 
circuit is completed through the line, which at the 
receiving end is connected by means of the re- 
ceiving instrument with the earth. The invention 
{always using one wire only) substitutes a second 
line of dots for the dashes of the Morse system ; 
and thus is formed the symbolic alphabet, with 
which it was contended greater rapidity and 
correctness could be reckoned upon than under the 
original system of transmitting messages. 

The types used for the purposes of the improved 
system are provided at one end, or on one side, 
with letters of the ordinary characters, and at the 
other with the conventional symbol, consisting of 
an arrangement of dots which it is intended to 
produce on the prepared paper at the receiving 
station. The types are ‘‘set,up ” with the ordinary 
characters uppermost, so that the message may be 
read before the types are placed in the telegraphic 
apparatus, and thereby, provided the types are 
properly set up, the risk of mistakes is reduced to 

-a very low minimum, The types are then turned 
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upside down, or over, and the symbols transmitted 
by the telegraphic instrument. | 

The use of two batteries at the sending station 
renders possible the production of two lines of 
dots at the receiving station, in the following 
manner :—The arrangement of the parts above 
described being made at the sending station, the 
prepared paper at the other end is laid on an 
insulated conductor and passed under two teeth, 
the one connected with earth, the other with the 
line. Now, if a point on the transmitting type 
comes in contact with the tooth connected with 
one battery, a positive current will be sent down 
one of the teeth resting on the paper at the 
receiving station and up the other; but if the 
contact at the sending station be made by means 
ef a: point coming into contact with the tooth 
connected with the battery, a current will be sent 
in the opposite direction—that is to say, down 
the tooth at the receiving end, up which it passed 
in the other case ; and as only a positive current 
passing down a tooth into the paper will produce 
a mark, the dots will be produced by the one or 
the other of these points, according as the contact 
at the transmitting end was made bya point in the 
line passing under one tooth or in that passing 
under the other ; by this means, it is believed, the 
required symbol will always be reproduced at the 
receiving station. . 

To ensure greater clearness and certainty in the 
production of the marks, M. Bonelli purposes to 
adopt a battery arrangement, such that the line 
shall be always maintained in a state of dynamic 
equilibrium, This arrangement is well known to 
electricians.. This arrangement is intended to 
replace the system of counter-currents, used when 
the system is worked with several wires. 

Now, if it is possible to do what M. Bonelli pur- 
posed doing, why is it we do not hear more of the 
projected plan? Our only object in devoting 
space to the matter here, is to glean information 
for such of our readers as are interested in electric 
telegraphy, with which we hope M. Bonelli will 
kindly furnish them. _ 


PREPARING OBJECTS FOR THE 
MICROSCOPE. 


At a recent meeting of the Manchester Micro- 
scopical Society, the Secretary reported that he 
had made a catalogue of the collection of micro- 
scopical objects belonging to the Section. 

Mr. Sidebotham remarked on the best cement to 
ase in forming cells for fluid preparations, and 
stated that gold size appeared to prevent the 
entrance of air bubbles better than Japan var- 
nish or Brunswick black, which latter in time 
became porous, and also, from the evaporation of 
its turpentine, brittle. He said he and Mr. 
Thwaite were perhaps the first to use this method 
of mounting objects, and that he possessed slides 
of gold size cells made in 1844, which were still 
quite perfect, while those he mounted with Japan 
black in 1850 were most of them spoiled, and that 
he had again reverted to the use of gold size for the 
formation of the cell, using Japan varnish for its 
final closing only. 

The Secretary said gold size remained viscid for 
a long time, and that if the cells formed of it were 
not well dried for a considerable period, or even 
baked in an oven, the size was very liable to “run 
in ” and spoil the preparation. He had re-varnished 
the Section’s collection with a mixture of Japan 
varnish and gold size, and thought the gold size 
would prevent the Japan varnish from becoming 
brittle or porous, while the latter would prevent 
the gold size from running in; but he strongly 
recommended that all collections should be re- 
varnished every five years, and deprecated the use 
of covering papers on slides of fluid preparations, 
as it prevented this. 

Mr. Latham recommended the addition of a 
solution of india-rubber. 

Mr. Heys showed a well-mounted specimen of 
he exuvium of the larva of a Dragon Fly, and 
stated he found these insects were easily brought 
tto cast off their skins by changing the water i 
which they were kept—if soft, to hard, and vice 
versa, or if muddy, to fresh. oe 
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IMPROVEMENTS IN THE MANUFAC- 
TURE OF IRON. 

Of all the metals employed in the arts and manu- 
factures perhaps none have been more variously 
treated than iron. Amongst the most recent 
improvements in its methods of manufacture may 
be mentioned that of Mr. E. H. Newby, of 
Cheapside, who adds to pig or cast-iron an alloy 
and a flux for the purpose of increasing its strength, 
and rendering it less liable to corrosion. The alloy 
is composed of copper, tin, zinc, and aluminium. 
The flux is composed of carbonate of baryta and 
fluor-spar or cryolite. The following is the 
manner in which the process is carried out :— 
The melted iron is tapped from the blast or other 
furnace or a ladle, into which has first been put 
the flux—for 1,000 Ibs. of cast-iron 5 Ibs. of 
carbonate of baryta and 5 lbs. of fluor-spar or 
eryolite. This flux tends to remove from the iron 
sulphur and silicon, both of which are injurious to 
its quality. The iron having been tapped into the 
ladle on to the flux, the ladle is covered closely 
with a hood of sheet-iron, from which a pipe or 
flue leads off any zinc fumes which may be 
generated, and these may be collected if desired. 
There also passes through this hood an earthenware 
pipe, and its end dips just below the surface of the 
melted iron in the ladle. The alloy is then 
poured down the clay pipe into the ladle, and the 
pipe is then immediately closed by a valve or 
stopper at the top. At the time of pouring in the 
alloy the iron should not be too hot, but at about 
the heat suitable for casting into sand moulds. 
After the’ alloy has been added, and when any 
boiling or action which results has subsided, the 
iron is cast into pigs, and these are re-melted for 
use in a cupola furnace, and castings are made 
from it as from ordinary foundry iron. 

The alloy is prepared in the following manner : 
If the quality of the iron be that known as 
“white iron,” for each 1,000 Ibs. of iron there is 
melted in a closely covered crucible 25 lbs. of zine, 
24 Ibs. of tin, 5 lbs. of copper, and 1-5th of a Ib. 
of aluminium, 2 Ibs. of borax, and 1 Ib. of 
permanganate of potash being added as a flux. 
When the whole is fused, melted cast-iron is 
poured in, until (say) four or five times the weight 
of the charge in the crucible has been added, and 
the whole is then together poured into the cast-iron 
in the ladle, in the manner already described. If 
the iron to be treated be grey cast-iron, the alloy 
should by preference be composed as follows :— 
From 30 lbs. to 60 lbs. of zinc, 5 lbs. of tin, 
5 Ibs. of copper, and 1-5th of a pound of 
aluminium. It is preferred to employ in combina- 
tion the two processes of treating cast-iron, first, 
with the flux of carbonate of baryta and fluor-spar 
or cryolite ; and, second, with the alloy of copper, 
tin, zinc, and aluminium. The processes may, 
however, be used separately. The improvements 
in the manufacture of wrought-iron consist in the. 
addition to the iron in process of manufacture, and 
whilst it is in the converting or puddling furnace, 
of a mixture of black oxide of manganese, oxide 
of zine, chloride of tin, carbonate of baryta, iron 
filings, and fluor-spar. These materials are made 
into small balls with gas tar or asphaltum, and 
are thrown in during the boiling of the iron and 
before it is balled. For 1,000 Ibs. of cast-iron there 
are employed 10 Ibs. of oxide of manganese, 30 Ibs. 
of oxide of zinc, 5 lbs. of chloride of tin, 10 Ibs. 
of carbonate of baryta, § lbs, of fluor-spar, 5 lbs. 
of iron filings, and 10 lbs. of gas tar or asphaltum. 
The wrought-iron produced is very strong and 
pliable, and little liable to be corroded by acids, 


A TELEGRAPH Line Six THOUSAND MILES 
Loncg.—The telegraph has lately been extended far 
up Fraser River en route for Russia, and is now in 
working order from New York wa San Francisco 
to a point 400 miles above New Westminster on 
Fraser River, making in round numbers about 
6,000 miles,—Panama Star. . 

It has been stated that the beds of rock salt 
were the result of volcanic agency, rather than 
deposits from the ocean. 

THE aurora borealis and earthquakes . predomi- 
nate strikingly in the years when the spots on the 
sun are numerous, | 
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Photography, 

l — - 

ON A NEW CAUSE OF PINHOLES AND 
STREAKS, AND ON THE ACTION OF 
NITRATE OF BARYTA IN THE NEGA- 
TIVE BATH.* . 


Among the many defects in the negative pro- 
cess, none are so frequent as pinholes in the collo- 
dion film. Every photographer is familiar with 
these troublesome spots, which are most prone to 
make their appearance in the case of old silver 
baths, and the chief cause of which, apart from 
dust, is the iodide of silver dissolved in the bath, 
which finally (when the bath is saturated with it) 
tends to crystallise in combination with the nitrate 
of silver, adheres to the collodion film whilst in the 
bath and during the development, and finally 


ble, but coming out more clearly by contrast when 
the print is strengthened, 

. Two years ago we devoted special attention to 
these precipitates of iodide of silver, and made 
several remarkable observations which threw 
light upon the action, hitherto in so many parti- 
culars obscure, of old silver baths. 

We showed at that time that iodide of silver is 
less easily soluble in heat than in cold, and that, 
therefore, on hot days silver baths soon become 
turbid and grow clear again by simple cooling. We 
also showed that iodide of silver is more easily soluble 
in acid and alcoholic baths than in those contain- 
ing only pure water and the silver salt. 

Hence was easily explained the formation of 
pinholes in the heat of summer, or after the neu- 
tralising of the bath ; and our friend Mr. Whar- 
ton Simpson showed the correctness. of our results 
in a-series of comparative experiments, 

Singular phenomena still, however, presented 
themselves, which could not be harmonised with 
this theory of the formation of pinholes, 

Herr Kurths, of Magdeburg, wrote to us that, 
ata low temperature (4°), he had found pinholes, 
which, on warming the bath tol2°, disappeared, A 
Similar announcement was made to us by Dr. 
Lorent, of Mainheim. 

The combination of iodide and nitrate of silver 
could not be the sole cause of these phenomena, 
for at a low temperature it not only does not pre- 
cipitate itself, but even dissolves, as may easily 
be observed on the cooling of a bath that has 
become turbid in the heat. 

We sought the further cause of the defect in 
other salts scarcely soluble, which dissolve less 
readily in cold than in heat, and must therefore 
precipitate themselves on cooling; the acetate of 
silver, for example, which originates so easily in 
the bath through the adding cf acetic acid, or 
through the decomposition of the alcohol contained 
in it. 

Of course such a secretion of crystals of acetate 
of silver on the collodion film has been repeatedly 
observed by us and others. These, however, oc- 
casion not so much pinholes, as ‘f spears, crosses, 
and swords,” the needle-shaped crystals attaching 
themselves to the film either singly or with several 
re together, and hindering the action of the 
ight. a 

Our attention was lately directed once mor 
to this point by a letter from Herr Kruger, of 
Schwerin. He sent two samples of crystals which 
had precipitated themselves in his silver bath, and 
wrote that he had been annoyed the whole sum- 
mer by pinholes, which often appeared after two 
days’ use of a new silver bath, even when it con- 
tained little iodide of silver. The crystals in ques- 
tion had secreted themselves on the evapora- 
tion of one of the baths. 

I examined the crystals, and found, beside 
iron and a few splinters of glass, a considerable 
quantity of sulphate of silver} This result sur- 
prised me, as I did not at once suspect the source 
of this impurity. A second letter from Herr 
Kruger gave the necessary explanation, informing 


* Dr. H. Vogel in the Photographic News. 


+ Mr. Mayall recently mentioned to us that, as a result 


_ of the examination of an old and imperfect path, sulphate 
of silver was foundjin it,—Ep, 
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me. that in the examination of the spoiled baths he 
had likewise discovered sulphuric acid, and that this 
arose from the impure todizers which he had ap- 
plied. At the same time he sent me the iodizers 
mentioned, and the impure bath, and there I found 
indeed. sulphuric acid along with carbonic acid (in 
the iodizer). 

The source of the sulphuric acid in the bath was 
now discovered. A part had got in the bath at 
first by iodizing it with a little iodide of potassium. 
Every new collodion plate had increased the quan- 
tity of it, and the most probable supposition was 
that the salt, with its known difficulty of solution, 
had rapidly precipitated itself, and occasioned the 
pinholes. 

In order to test whether the sulphate of silver 


really occasioned pinholes I made a silver bath 
1:10, and mixed this with 4 per cent. of iodide of 
. | Hy | potassium, and tested it. 
leaves behind a small hole, at first scarcely visi- | 


There were no pinholes. 
To 200 cubic centimeters of the bath were now 
added 0'8 grain of sulphate of soda. A consider- 


‘able precipitate of sulphate of silver was formed. 


This was filtered, and in the filtered bath a plate 
was made. On sensitizing, it appeared covered 
with small crystals, and after being exposed to 
the light and developed, it swarmed with little 
pinholes. 7 

Here, however, a considerable quantity of silver 
(about 4, per cent.) had been precipitated as sulphate, 
and there was reason to suspect that thereby the 
power of solution for iodide of silver might have 
been lessened, and thus the pinholes caused. I 
therefore repeated the experiment, taking 200 
cubic centimeters of a new freshly-iodized bath, 
and shaking it with fixed sulphate of silver. Here 
the quantity of nitrate of silver remained the same. 

Only very little sulphate of silver was dissolved, 
and I obtained a bath which contained of sulphuric 
acid much less than that of Kruger, and also gave 


but few pinholes. During the night, however, the 


bath cooled considerably, and next morning it gave 
numerous pinholes, . 

The cause, however, might still be laid on the 
iodide of silver which was present. I therefore 
made a third bath without iodide of silver—200 
cubic cent. of water, 20 grains of nitrate of silver, 
and 0'5 grain of sulphate of soda; a precipitate 
of sulphate of silver was thereby formed. The whole 
was now heated to 90° C. Notwithstanding this, the 
precipitate dissolved with extreme slowness, and even 


after an hourand a half there was still a small re- | 


siduum—a proof that 100 cubic cent. of a silver 
bath 1°10 at 90° C. is hardly capable of dissolving 
4 grain of sulphate of silver. A further addition 
of 0:5 grain of sulphate of soda was made, the eva- 
porated water replaced, the whole filtered, and 
allowed to cool for twelve hours. Small crystals 
had then secreted themselves on the surface. Seve- 
ral prints made in this bath showed very numerous 
pinholes. Now this bath was free from iodide of 
silver, apart from the small quantity which is dis- 
solved in sensitizing; the pinholes acordingly 
could mot proceed from it. It is therefore estab- 
lished beyond all doubt that pinholes are occa- 
sioned by sulphate of silver. 


I observed, moreover, in the case of this bath, . 


another remarkable phenomenon, viz., clear, 
worm-shaped lines. These lines reminded me 
strongly of an incident which occurred in the 
Photographic Association. Herr Benque exhi- 
bited at the session of the 17th of March several 
prints, upon which quite similar lines were visible, 
Nobody was able at that time to give a satisfactory 
explanation of the phenomenon ; Herr Schippang 
and Herr Priimm ascribed it to the iodizers. 

T believe that I can now, with tolerable certainty, 
assign as the cause of these strange phenomena 
the presence of sulphate of silver, and it may be 
that this has been produced by the impure iodizers, 
The matter induced me to examine several of the 
commercial samples of iodizers, and I readily 
found in these sulphuric acid and carbonic acid. 

There are, besides, other sources of sulphuric 
acid in photographic baths. It may proceed (2) 
from impure nitric acid, which was employed in 
the dissolving of the silver (as Herr Kruger has 
already asserted) ; (8) from acid pyroxyline; and 
(4) from impure blotting paper. The latter not 
seldom contains sulphate of lime, and also sul- 
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phate of soda, as a residuum from the bleaching 


process with antichlor, 

It is obvious, therefore, that the présence of 
sulphuric acid in photographic chemicals is much 
more frequent than one. would suppose, and it 
appears to me highly probable that the formation 
of pinholes in cold weather (as observed by Herr 
Kurths and Dr. Lorent) proceeds from it. 

These experiences may induce manufacturers to 
direct their attention to this, hitherto entirely 
overlooked, the presence of sulphuric acid in pho- 
tographic chemicals; and we advise photogra- 
phers to test their chemicals themselves for it. 

Thisis best done with the aid of nitrate of baryta, 
which is to be added to a solution of the substance 
to be tested, acidified with a few drops of nitric 
acid. The presence of sulphuric acid betrays 
itself by producing a turbidity. To test, in this 
way, silver baths containing iodide of ‘silver in or- 
der to detect sulphuric acid, requires caution, 
since iodide of silver precipitates itself, 
and likewise occasions turbidity ; two or three 
drops of nitric acid should be added to four cubic 
cent. of bath solution, in order to prevent the pre- 
cipitation of iodide of silver, and not till then a 
few drops (as few as possible) of nitrate of baryta 
solution. The turbidity does not show itself for 
some time. Itis better, however, to precipitate 
the silver with pure hydrochloric acid, to filter, 
and then to test for sulphuric acid. 

Now I tried, by mixing with nitrate of baryta, 
to precipitate the sulphuric acid in the negative 
baths which contained the latter, and which pro- 
duced pinholes. In connection with this, I made 
a remarkable observation. 

I added 0'8 solid nitrate of baryta to the first 
bath (200 cub. cent.), shook it, and let it stand till 
the next day; then filtered off the sulphate of 
baryta which had been produced, and made a print 
in the bath. This showed now no pinholes, but an 
astonishing intensity immediately after develop- 
ment, so that it could be printed immediately 
without any strengthening. The plate appeared 
only a little hard. . . 

The bath contained, as I establish by examina- 
tion, a little barium. 

The second bath, containing sulphuric acid (it 
contained 0'25 per cent. sulphate of silver), was 
now mixed with per cent. nitrate of baryta, and 
treated just as above. 

The result was the same, I obtained a plate of 
extraordinary tntensity, somewhat hard in the 
lights, but with many fine details in the shades 
(of the original), finer than with an ordinary bath. 
The intensity of the plates made in the second 
bath surpassed that of those made in the first 
(which also contained less barium). 

I must conclude from these experiments, ses 
veral times repeated, that nitrate of baryta in the 
negative bath increases remarkably the intensity 
of the plates. 

It should only be added, however, in a very 
small proportion to the silver bath, for it belongs 
to the salts which are difficult of solution in water, 
and which are precipitated in crystals by alcohol. 
` If a bath, therefore, contains much barium, the 
latter is precipitated by the alcohol of the collodion 
film, and occasions, like all precipitates of that 
kind, pinholes. With longer use of a bath con- 
taining much barium, these pinholes would appear 
to a remarkable extent. 


Winpow FoR Dark Room.—In preparing a 
window for the illumination of a photographer’s ` 
dark room, Obernetter mixes an acid solution of 
sulphate of quinine with some gum or dextrine, 
and paints the mixture over a thin sheet of white 
paper. With this he covers the window panes, 
and he states that on the brightest day a window 
so prepared will allow no actinic light to pass. 

FLAME is a conductor of electricity. 

GoitRe and cretinism usually occur in those 
localities where iodine is most wanting. 

THE first furnace in South Wales for the reduc- 
tion of iron ore by pit coal was set up at Dowlais. 

Tux produce of sugar in the Bengal Presidency 
in 1864 was only a third of what it had been 
thirteen years earlier, 
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THE SYSTEM OF THE UNIVERSE.* 


The astronomical evidences of motion are clear 
and palpable to the most superficial observer, and 
yet a long experience has shown that the right way 
of interpreting these evidences does not lie upon 
the surface, nor even flow from the most careful 
observations extended over any conceivable length 
of time ; indeed, the admission that to Copernicus 
is due the honour of discovering the motion of the 
earth—a fact which otherwise should have been 
handed down from the earliest ages as an obvious 
truth—places this beyond doubt. . 

Although the motion of the earth is now a 
recognised doctrine, the evidence upon which its 
reception as a scientific dogma rests deserves care- 
ful study, as it must form the groundwork of all 
further advance. -It is drawn from three sources. 


The difference in the length of the sidereal and. 


solar day; the difference in period between the 
sidereal and lunar month; and the annual passage 
of the sun round the zodiac. 


The first and second. of these are separate but 


coincident illustrations of the same principle— 
that when an axis of rotation or focus of revolu- 
tion is itself moving in an orbit, a given radius 
extended from the axis or focus regains its parallel- 
ism in space, or completes a single full revolution, 
before resuming its primary relations of conjunc- 
tion. 

The experimental demonstration of this principle 
is extremely simple ; for if the reader will stand 
before a round table with a straight line drawn 
from himself across it through its centre, and 
then, holding out his hand over and therefore 
parallel to the line, turn completely round without 


otherwise moving from his place, he will find that. 


on completing a single full turn his arm will be 
once more over and parallel to the line on the 


table—his hand between himself and its centre—. 


the relations of conjunction and parallelism in 
space having been gained simultaneously. But 
if now, starting from his regained original posi- 
tion, while making a turn on his own axis he will, 
at the same time, walk one quarter round the 
table, he will find that when his arm is again 
parallel-to the line the centre of the table is at his 
side, ‘and that he has to make another quarter turn 
to bring his hand between himself and that- centre, 
when his arm is at right angles to the original line. 
Continuing his walk round the table to the other 
end of the line, while making another turn, he will 
now find that to bring his hand into conjunction 
he has to take a further quarter turn, and so on 


through the succeeding quarters back again to his. 


point of departure. So that, by the simple act of 
walking round the table while revolving upon his 
axis, he has made five revolutions when counted 
from the wall of the room which he faced at start- 
ing, and but four when computed from the centre 
of the table. 

A very simple analysis will enable the reader to 
form a just estimate of the teaching value of these 
relations. All that is necessary is that he should 
consider the walls of the room the zodiac, the 
centre of the table the sun, himself the earth, and 
his extended hand the meridian of observation, or 
the moon, when he will immediately perceive that, 
just as his own motion round the table causes his 
hand to resume its parallelism to the line before 
pointing again to its centre, so does the motion of 
the earth cause the rotating meridian, or revolving 
moon, to resume its parallelism in space, or regain 
its zodiacal star of departure, before returning into 
conjunction with the sun ; and therefore that the 
angular distance traversed by his hand from paral- 
lelism to conjunction represents the difference 
between sidereal and solar time ; and thus, by an 
inverse reading, he learns that this difference is 
caused by, and the measure in detail of, the orbital 
motion of the earth. l 

If now, while walking round ‘the table, he will 
compare the relations of its centre to the walls of 
the room, he will see that it continuously passes 
between himself and the wall. This is an illustra- 
tion of the third phenomenal evidence of the motion 
of the earth ; for, regarding the centre of the table 
_ as the sun, the walls of the room as the zodiac or 
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| astronomical circle of comparison, -and himself ag 
| the revolving earth, ‘his motion round the table 


causes the artificial sun to pass in succession 
through all of the signs of the artificial zodiac, 
jast as the sun actually does. In this way he 1s 
enabled to demonstrate that the annual passage of 
the sun through the signs of the zodiac is the re- 
flection of the passage of the earth round itself. 


The proper motion of the earth is thus learnt by 


the apparent motion of the sun, itself caused by an 
actual retreat of the zodiac round the advancing 
earth, such full retreat, or return of the sun to the 
same point in the same sign, being the measure of 
the full period of the revolution of the earth. 

A simple but very important law flows from 
these relations : that every full revolution in space 
is ‘measured by a full revolution of ‘the circle of 
‘comparison. 

Under this law, if the sun is revolving in an orbit 
‘within the zodiac, its motion ought to cause such 
‘amother revolution; and so on, for any further 
‘bodies similarly revolving. 

Two such revolutions are known—the recession 
of the lunar nodes and the precession of the terres- 
trial equinoxes. But in these the zodiac is ad- 
vancing in space instead of retreating. This 
change in the direction of the apparent motion 
can, however, be accounted for. It depends upon 
the position of the sun being more concentric to 
the ultimate centre of intra-zodiaeal motion than 
the systemic position of the earth ; for, according 
to the well-known law, that when a body is moving 
‘the most remote of any two bodies on a line at 
right angles to its direction of motion appears to 


‘advance upon the intermediate body, since the 


earth here represents such an intermediate body 
ib is necessary that, ifthe sun is moving, the zodia, 
should advance with it round the now retreating 


‘terrestrial systec. 


The reason why the lunar node is the point 


‘through which the motion of the sun ought to be 
‘reflected, if it exist, is this—that it marks a defi- 
‘nite position, in parallelism to space, of the terres- 
‘trial system, which may be considered relatively 
‘persistent, so that as the sun carries the terrestrial 
‘system with it along its extensive orbit, the node 
necessarily retreats round the zodiac. This phe- 


nomenon, also, the reader can, if so disposed, 


‘simulate experimentally, All that he need do is 


to hold a basin of water, with a cork floating near 
its margin, steadily in his hand, as he walks round 
the table, when—considering himself the sun, the 
basin of water the terrestrial system, ‘and the cork 
the lunar node—he will now see that node retreat 
round the basin, just as the actual node recedes 
round the zodiac. And thus he will learn that the 
motion of the sun, did it exist, would cause just 
such a retreat of the lunar nodes as is recognised 
under observation. 


DETONATING METEORS OF FEBRUARY 
AND NOVEMBER.* 
By A. S. HERSCHEL, B.A. 


It is probably very seldom that a large meteor 
passes over the islands of Great Britain without 
some particular notice of the occurrence being 
made in one or other of the many public journals, 
which separately and collectively chronicle the 
passing events of every large town in the United 
Kingdom. It is, however, seldom that the accounts 
can be collected. It is yet more seldom that a 
regular channel is opened to the details that pri- 
vate persons are often well able to furnish, but 
which, from principles of sufficient or insufficient 
reason, they either deem it uanecessary to record, 
or think them better left to professional observers 
to supply. It is thus that a meteor of the larges: 
size, on the 2lst of November, 1865, shot directly 
over London, which was probably disregarded by 


many, who would ere now have consigned it to 


oblivion, if these few remarks should not have the 
good fortune to recall the fact of its occurrence to 
their memory. 

Among the published accounts of the fireball of 
the 21st of November last was a description of the 
meteor by Mr. Warren De la Rue, as it appeared 
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to him near Cranford. The attention drawn by go 
great a name as that of the late President of the 
Royal Astronomical Society ‘to the circumstance, 
was the cause that ‘several private accounts of the 
meteor were received by Mr. Warren De la Rue 
from observers in all parts, to whom prompt 
acknowledgments were returned for the interest- 
ing details which they describe. I ‘have selected 
from the documents the following particulars. A 
comparison together of the accounts, at the same 
time, permits the real altitude, position, and 
velocity of the meteor to be determined, at icast 
approximately, within small limits of error :—- 

The height of the meteor, ‘at its first appearance 
is determined from six independent accounts, each 
of which was separately compared with Mr. Warren 
De la Rue’s original observation of the meteor at 
Cranford for the point of first appearance. The 
average error of the separate accounts is ‘seven - 
British statute miles above or below the true mean 
height, which is the mean of all the separate 
heights, and is taken as the height at first appear- 
ance. The height at disappearance is determined 
in a similar manner, from the same six accounts, 
‘compared with the apparent place of disappearance 
of the meteor as observed at Wimbledon by Mr. 
F. C. Penrose. The average error in this case is, 
as in the former case, about seven miles above or 
below the true mean height at disappearance. 
‘When the nature of the phenomenon is considered, 
‘and particularly the difficulty of fixing the exact 
position of the apparent path of the meteor by the 
several observers, it is not surprising that occa 
‘sional differences should exist in the. resulting 
‘heights, but rather wonderful ‘that such good 
observations could be made. The real altitude of 
‘the meteor at the moment of disappearance was 
‘somewhat greater than ‘that of a detonating fireball 
(presently to be mentioned), on the 11th of Feb- 
iruary, 1850, investigated by Mr. Glaisher, which 
‘disappeared at a height of nineteen miles above 
Biggleswade, in Bedfordshire. - 

The meteor of the 2lst of November, 1865, 
‘traversed the entire length of the valley of the 
Thames, a distance of about seventy five miles, 
‘from about forty-one miles above the Nore toa 
‘point about twenty-seven miles above the earth’s 
‘surface, in the neighbourhood of Henley-upon- 
Thames, On the average of four separate accounts, 
varying between four and ten seconds, the time 
taken by the meteor to travel the entire distance 
of about seventy-five miles was six seconds and 
a-half, On this estimate the velocity of the meteor 
relatively to the earth’s surface was about eleven 
miles per second; and the direction of its flight 
appears to have-been froma part of the heavens in 
the neighbourhood of the constellation Taurus, 
situated between Zaurus and the head of Cetus. 

The distance of the meteor at the moment of its 
disappearance from Wimbledon, as determined by 
the accounts, was about thirty-six miles. At 
Wimbledon Mr. Penrose heard a loud report, like 
that of a cannon fired off at the distance of some 
miles, distinct enough to be heard very plainly by 
more than one person at Wimbledon, about two 
minutes and twenty seconds after the meteor had 
disappeared. Sound, with its ordinary velocity of 
1,090 feet per second in common air, would take two 
minutes and fifty-four seconds to travel the above 
distance, determined by the accounts, from the 
point of disappearance of the meteor to Wimble- 
don. Considering, as before, the difficulty of fixing 
the exact position of the apparent path of the 
meteor by the observers, and the very. appreximate 
nature of the real path concluded from their state- 
ments, the agreement of the calculated time with 
the time observed by Mr. Penrose between the 
disappearance of the meteor and the occurrence of 
the sound must be regarded as extremely close. 
There can be very little doubt, from Mr. Penrose’s 
description, and from the near approach of the. 
fireball to the earth (twenty-seven miles), as well 
as from its large size, and small velogity, that the 


| meteor was in reality a fireball of the detonating 


clsga. 

Detonating meteors are described in the British 
Association Reports as having been observed in 
Eingland very nearly on the same date of the year 
as that of the 21st of November last, The first 
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xploded over Norwich, with a very loud report 
on the 19th of November, 1861; the second 
occurred on the 2%th November, 1864. Of this 
the explosion was heard at Hallaton, in Rutland- 
shire, like the noise of distant artillery, lasting 
several seconds. Finally, a detonating meteor of 
unusual size, attended by a very violent report, 
described by Kepler, a description afterwards re- 
peated by Halley inthe Philosophical Transactions 
of the year 1719 (p. 978), which happened in 
Germany on the 17th of November, 1628 (N.S.), 
may be further thought, with a certain probability, 
or belong to the same zone of meteors encompass- 
ing the sun. As the length of the sidereal year 
exceeds that of the tropical year by just one day in 
seventy years, the date of Kepler’s meteor (nearly 
two centuries and a-half ago) would. coincide with 
the place of the earth in its orbit at the present 
time, on the 21st of November—exactly the date 
when Mr. Warren De la Rue’s meteor was ob- 
served. l 

The apparent coincidence of dates in such rare 
phenomena as detonating fireballs is exemplified 
by at least one other remarkable instance, which 
deserves to be recorded. A brilliant detonating 
fireball was observed by Brydone on the 10th of 
February, 1772, as described by himself in the 
Philosophical Transactions for the following year. 
The meteor was followed by a startling report, at 
an interval of at least four minutes after it had 
disappeared An equally brilliant detonating 
meteor was seen from the Royal Observatory, 
Greenwich, by the present Astronomer Royal, 
Mr. Airy, on the 11th of February, 1850. It was 
ascertained by Mr. Glaisher that this meteor, to 
which allusion was already made above, as one of 
the best investigated examples, exploded at a 
height of nineteen miles above Biggleswade, in 
Bedfordshire. The report was heard in Oxford- 
shire, and in the neighbouring counties round, like 
a clap of thunder. Finally, an exceedingly large 
detonating meteor, of which full accounts appeared 
in the local papers at the time of its occurrence, 
appeared last year at Bangalore, in Southern 
India, with a report like a hundred cannons, on 
the evening of the 9th of February, 1865. 

The 9—11th of February, and the 19—2I1st of 
November, are dates deserving future study, with 
the special view of determining the direction of 
the detonating meteors. At present the frequent 
return of detonating meteors on those dates plainly 
indicate the fact that these bodies, like the acknow- 
ledged star-showers of August and November, 
revolve in fixed orbits round the sun. 


TRADE DISPUTE». 

Tae HULL Encineers.—Last week the ma- 
jority of the men employed at Messrs. Earle’s 
shipbuilding yard resumed work, having accepted 
a compromise. Originally the men stood out for 
an advance of 8s. per week, which, in the case of 
some small firms having contracts on hand, was 
given, but the whole of the larger firms refused the 
application. The men seemed determined not to 
give way, and it was doubtful whether the advance 
of 2s, per week, offered by the masters, would have 
been accepted. However, a deputation from the 
Amalgamated Society of Engineers met the men 
on strike, and recommended them to acquiesce in 
the arrangement, and a resolution embodying this 
recommendation was adopted. 

SERIOUS TRADE DISPUTE AT SHEFFIELD. —There 
s every probability of a disastrous strike and lock- 

_out ia the file trade in Sheffield. A number of the 
ifile-grinders are now on strike. Several stormy 
meetings have been held, and at one of them 4,000 
men were present. The filesmiths have deter- 
mined to support the grinders, who are backed 
up by the Association of Organised Trades of 
Sheffield. The masters say that if they were to 
grant the advances asked they would be unable to 
send files to America, where they are at present 
subjected to a sharp competition. 

STRIKE oF Masons.—On Monday morning the 
Durham masons turned out on strike for a rise of 
wages from 28s. to 30s. per week, and shorter 
nours of labour, and, three months hence, for a 
half holiday on Saturday. Other strikes are likely 
to take place in the building trades. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
RECENT RESEARCHES ON METALS AND 


 ALLOYS.*—I. 
Tron.—As far as our present day’s knowledge 


extends, no metal is more influenced than iron, 
either for good or for bad, by the presence in it of 
a minute quantity of another element ; thus a few 
thousandths of carbon transform it into steel, and 
afew per cent. of the same element converts it 
into cast-iron; a few thousands of sulphur, or a 
few per cent. of silicium, renders iron “‘ red-short” 
—that is to say, brittle at a red heat—whilst the 
same quantity (thousandths) of posphorus makes 
it ‘‘cold-short,” or brittle at natural temperature. 
These facts explain why iron smelters and manu- 
facturers do all in their power to use ores as free 
as possible from these impurities, or apply all their 
skill to remove them from the ores or metal when 
present. 
smelters will appreeiate the value of the following 
facts published by M. Caron in the Comptes Rendus 
of the Academy of Sciences of 18638, on the in- 
fluence of mauganese when used on the blast fur- 
nace to remove silicium from cast-iron. 
following table shows the relative quantity of 
manganese and silicium existing in the cast-iron 
thus produced :— 


I am, therefore, satisfied that all iron 


The 


Manganese. Silicium. 
No 1. ‘ » 193 0°05 
bi eel ; 6°32 0:08 
P a : . 4°70 0:30 
p 4.’ i . 3°81 0:55 
E š . 2°25 0°76 
» 6. . 3'90 0:50 cold blast. 
7 2°10 0°75 hot blast. 


This table shows that as the quantity of manga- 


nese decreases in the pig iron the quantity of 
silicium increases ; further, that the higher the 
temperature (all the rest of the operation being 


conducted in the same manner), the quantity of 
silicium increases and the manganese decreases. 

M. Garon has further made the important re- 
mark, that it is the interest of the iron-smelter to 
use as much lime in the blast furnace as practicable 
when manganiferous ores are employed, for not 
only does lime facilitate the introduction of man- 
ganese into the iron, but also helps in a marked 
degree to remove the excess of silicium. 

Eight or nine years ago I made the observation 
that if manganese had not the property of remov- 
ing phosphorus from iron, it had the one of hiding 
or of counteracting the bad influence of that ele- 
ment on iron; in fact, I found that cast-iron, 
containing as much as one or two per cent. of 
phosphorus, would yield good mercantile iron if 
the pig iron contained at the same time five or six 
per cent. of manganese, and I have lately heard 
that manganiferous ores have been used with great 
advantage by the Cleveland iron smelters to over- 
come the * cold shortness” of their cast-iron, which 
is due, as is well-known, to the presence of phos- 
phorus compounds in the Cleveland iron ore. 

It is highly probable that the advantages which 
have been derived from the employment of 
‘¢ spiegeleisen” iron, in improving the quality of 
steel produced by Bessemer’s process, is owing, 
not only to the fact that this peculiar iron con- 
tains a large quantity of carbon, which it yields to 
the molten iron contained in the large crucible used 
in Bessemer’s process, but that the manganese it 
contains contributes also to hide the influence of 
the phosphorus or to overcome the detrimental 
properties which a trace of phosphorus would im- 
part to the steel produced by this process. I say 
hide, because the phosphorus is still present, since 
that substance cannot be removed by the above 
process from any pig iron in which it may be 
present. 

M. Caron has published in the Z'echnologiste for 
1864, a paper in which he shows that no amount 
of lime on the blast will remove phosphorus from 
any ore which may contain it; and that tin-plate 
manufacturers and others who employ charcoal 
iron, should pay the greatest attention to the quan- 


tity of phosphorus contained in the charcoal they 


employ for refining ordinary iron; thus some 


charcoals are susceptible of yielding as much as 1 


* Abstract of Lecture by Dr, F. Crace Calvert, F.R.S. 


F.C.8., being the 6th Cantor Lecture at the Society of Arts, 
May 16th, 1865, i 


the greatest infiuence on 
whilst a steel bar, hardened to the maximum, ex- 
panded to a degree which may be represented by 
84, the same steel rendered as soft as possibly 
expanded only 62. 


roughly executed, yet serve their purpose. 
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per cent. of phosphorus to iron, whilst others only 
0°12 per cent., and lastly some only a trace. 


If phosphorus, sulphur, and silicium are injurious 


to the quality of iron, the metal called tungsten, 
on the contrary, appears to improve in a marked 
degree its quality, especially when in the state of 
steel. 
beyond all doubt by Mr. Mushet, but also recently 
by some scientific researches due to M. Caron, who 
has proved that steel containing tungsten presents 
greater tenacity, and can be used with greater ad- 
vantage for many purposes ; in fact, he thinks that 
tungsten can be used instead of carbon as a con- 
verter of iron into steel. 
that the employment of tungsten in connection 
with the hardening of steel, and other various 
applications which that metal is susceptible of, will 
be greatly enhanced if the fact stated in the 


This fact has not only been demonstrated 


There can be no doubt 


Chemical News of August 25th is brought to bear, 


viz., that a Swedish chemist has: found a simple 
and practical method of extracting tungsten from 
its ore so as to reduce its cost of production to a 
few shillings per pound. 


Mr. R. Johnson and myself have published a 


paper in the Memoirs of the Royal Society, in 
which we showed that the conductibility of iron 
was greatly modified by the quantity of carbon it 
contained, as proved by the following table :— 


Conductibility of 


Found. silver = 1000. 
Wrought iron , = 13:92 | 436 
Steel. , . `. 1265 397 
Cast iron , ; ~ 11°45 359 


We also found that the hardening of steel had 
its expansibility, for 


REVIEWS. 
Modern Marine Engineering. By N. P. Burau. 
Part III. London: E. and F. N. Spon, Buck- 
lersbury. 


The third Part of this work, of which we have 


already spoken, contains one large coloured plate 
of details of supplementary inverted engine and 
surface condenser, for the steamer ‘‘ Frankfort,’ 
In addition to the letter-press of the Part, there 
are abundant illustrative outline engravings, of 
double and single trunk engines, of single and 
double piston-rod engines, &c., which though 
It is a 
pity that the printer doés not display a little more 
of his art on the work in these days of tasteful 
printing. The want of skill is the more so ap- 
parent in consequence of the page being a most 
magnificent one for the full display of the power 
of a letter-press printer well up to his work. The 
flimsy letter-press does not alter the text of the 
work ; but, when we turn from the brilliantly 
executed plates to the badly executed typography, 
the contrast is striking. Weunderstand the book 
is quite a success. The coloured plates are worth 
ihe money charged for the entire part. 


THE ADVANCE IN WAGES MOVEMENT. 


iG is easily observable that the determinaticn 

expressed at the several preliminary meetings 
of working engineers in favour of a “rise” is one 
prevailing throughout the trade; also—and we 
would specially direct attention of the employers 
to this—that striking is deprecated, if it be possible 
to avoid it. The conviction is gaining ground 
among the men that a general conference between 
masters and men, or arbitration, is quite equal to 
the occasion, and this we sincerely hope it will be. 

We regret to learn that the operatives employed 
in the various branches of the building trades at 
Woolwich and Plumstead have struck work for an 
advance of wages. Our impression was that all 
disputes in these trades had been settled. It is 
gratifying to hear, at the same time, that some 
large employers of labour in the district referred 
to have acceded to the requests of the men, and 
we hope that by the time these lines are read in 
Woolwich that the strike will be reckoned among the 
events of the past and-harmony oncemore restored 


SUBMARINE TELEGRAPHY. 
V, 
LAYING AND REPAIRING CABLES. 


-O The lecturer mentioned that he had received a 
_ letter from Messrs. Wells and Hall, stating that 
some lengths of their india-rubber cables had been 
at work for some time under water. This was not 
doubted, but did not affect the original statement, 
‘that much india-rubber had decayed, whereas no 
gutta percha under water’ had decayed. Mr. 
Hooper had also misunderstood the statement in 
the abstract that pure india-rubber yielded to con- 
tinued pressure; this was not meant to apply to 
Mr, Hooper’s material, which is always more or 
less vulcanized. Attention was also drawn to a 
map of the telegraph lines between Europe and 
the East, prepared by Messrs. Bright and Clark, 
and kindly lent by them. The following is an 
abstract of the lecture arranged under the heads 
of the syllabus :— 

Stowageon board Ship.—The cable is coiled into 
large circular, or nearly circular, coils, so as to un- 
coil without receiving a twist, as shown on the 
last occasion. The coils are now held in iron 
water-tight tanks, and remain constantly under 
water. ‘Tanks were first made for the Red Sea 
cable, but first used for the Malta-Alexandria 
cable. The tanks in the “Great Eastern” were 
three in number, from 5lft. Gin. +o 58ft. 6in. 
diameter, and 20ft. 6in. deep. To prevent rolling, 
their centre of gravity should be only slightly 
below the water line. If the water be withdrawn 
from the tanks before the cable is paid out, the 
wires rust, and the. chemical action heats them 
injuriously : with galvanized wires or cables 
covered with Bright and Clark’s composition this 
heating does not eccur. The eye of the coil round 
which the cable lies, generally from six to eight 
feet in diameter, is filled with a cylinder, to pre- 
vent the. bight of the cable from falling down, and 
possibly forming a kink or loop. Mr. Newall uses 
a cone permanently fixed in the centre of the coil. 
Messrs. Glass and Elliott lower their solid eye as 
the uncoiling proceeds. The cone appears to the 
lecturer to afford the best guarantee against kink- 
ing. It was used in the Persian Gulf expedition. 
When running out at high speeds the cable, if 
unchecked, would fly out, urged by centrifugal 
force, so as to be dangerous and unmanageable. 
This tendency is controlled by rings, lowered as 
the tanks are emptied, and first forcing the cable 


to run horizontally towards the centre and then | 


controlling its upward motion. These rings were 
first used by Messrs. Newall and Co. 

2. Break.—From the tanks the cable is laid in 
troughs to the break, by which a restraining force 
is applied to prevent too rapid egress. The troughs 
in the ‘' Great Eastern,” from the fore-hold to 
the break, measured 450 feet. The cable is wound 
four or five times round a drum, six or eight feet 
in diameter, and the rotation of this drum is con- 
trolled by friction. The turns round the drum 
hold the cable securely, and prevent its egress 
unless the drum itself turns. The riding of the 
cable is prevented by a simple contrivance, known 
as the knife or plough, which was exhibited on a 
model. On the “Great Eastern” this knife or 
plough could be adjusted. The simplest manner 
of applying retarding friction to the break is to 
hang a weight on to a break strap, the other end 
of which is fixed. If the weight is hung from 
that end of the strap which would be lifted by the 
friction of the drum as it revolves, the retarding 
force can never exceed the weight, and a limit 
may be thus placed to the strain on the cable, 
But it was found in practice that with a strap 
making less than one turn round the drum, a 
weight of, say four tons, had to be applied to give 
a friction of one ton ; the limit due to the position 
of the weight was, in such a case, of small value, 
since any heating of the strap or dirt on its sur- 
face might rapidly increase the strain fourfold. Mr. 
App ld’s break remedies this defect. The principle 
on which it is consteucted is illustrated by the 
annexed diagram. The end of the strap a, on 


* Lecture IIL— Rea] by FLEMING JENKIN, Esq, C.E., 
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which the greatest strain comes, is attached to a 
lezer, hinged at ce. Between the centre of the 
drum and a, the other end is attached to the 
lever very near a; but between œ and c the re- 
tarding friction is obviously equal to the difference 
of the strains on the end æ and b of the break 


strap, and the weight w is almost exactly equal 
to that difference. This relation does not depend 
on the co-efficient of friction hetween the strap 
and the drum ; if the friction increases, the weight 
w is raised a little, and the lever a c, owing to the 
eccentrical position of c, slightly lengthens the 
break strap, reducing the friction. The opposite 
effect occurs if the co-efficient of friction dimi- 
nishes, The motion of ¢ a, required to tighten or 
loosen the break strap, is almost infinitely small, 
so that the angles of the break strap and lever and 
the relations of the strains do not sensibly vary. 
This arrangement was used on the ‘‘ Great East- 
ern.” It worked admirably, and gives a perfect 
safeguard against the application of any unfore- 


seen strain by the friction of the break strap. 


Strains may, however, occur from other causes, 
and for their detection a dynamometer is used 
between the break and the stern. The cable tis 
passed under a weighted pulley, at a somewhat 
obtuse angle. The weight thus hanging on the 
cable is raised higher and higher as. the strain on 
the cable increases. A scale is constructed by 
experiment showing the height corresponding to 
each strain. By this simple contrivance the actual 
strain on the cable can be observed at any 
moment. The following is a convenient formula 
for calculating the relation between the strains on 
break straps and the friction produced. Let Q be 
the strain on that end of the strap which holds 
back the wheel, P the strain on the other end, f 
co-efficient of friction, and b. the angle enabrased 
by the strap in circular measurement (unit—=57'296°) 
Then ; Q = e Jo P, where c = 2°71828. 
f may be taken for leather on iron... . = 0:35 
4 h iron on iron, wet = 0'15 
‘5 ‘3 wood on iron, wet, less than O'i 
8. Theory of Submersion.—In October, “1857, 
Professor William Thomson published in the 
Engineer a short sketch of the true mathematical 
theory of the form assumed by a cable while sink- 
ing, and the strains to which it is subjected under 
various conditions. The consequences of this theory 
were much more elaborately worked out (inde- 
pendently of Professor Thomson’s publication, the 
lecturer believes) by Messrs. Brook and Longridge, 
in a paper read before the Institution of Civil 
Engineers, in the spring of 1858. Much of what 
follows is taken from that paper. If the ship and 
cable are both at rest in still water, the latter 
hangs in a catenary curve, the strains on which are 
known and easily computed, This case actually 
occurs whenever a ship stops paying out cable, for 
instance, to cut out a fault; if the cable were 
suddenly stopped so as to lie at a great angle with 
the vertical line, a strain would be -produced so 
great as infallibly to break the cable ; thus for a 
catenary in which the cable at the point of suspen- 
sion lies at an angle of 9° 80’ with the horizon, the 
strain at the point of suspension is equal to 724 
times the weight of the cable hanging to the same 
depth vertically ; so that in 2,000 fathoms the 
strain would be equal to the weight of 145 miles of 
cable ; but the Atlantic cable would break as soon 
as the strain exceeded the weight of 11 miles. 
From this it will be seen that a cable cannot be 
immediately stopped whilst being payed out, but 
must bs gradually checked while the ship is 
backed, so ss to keep the cable where entering the 
water as nearly vertical as possible. Another con- 
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clusion which follows is, that the cable while being 
paid out cannot possibly be hanging in a catenary 
curve, since the Atlantic cable did lie at an angle 
of about 9° 30’, and the strain, instead of being 
2,030 cwt., was only about 12 cwt. The following 
consideration may help us to perceive how different 
the case of a body sinking regularly is from the 
case of a chain at rest :—Suppose the ship to drop 
a number of spheres of the specific gravity of the 
cable into the water at regular intervals ; each of 
these would, within about 2ft. of the surface, 
acquire a definite, sensibly constant velocity 


w 
V= Vv a where w = the weight, and g the resist- 


ance to the body moving at one foot per second ; 
these spheres, moving with constant velocity at 
constant intervals of time, would lie in a straight 
line from the surface to the bottom, and would be 
more or less inclined to the horizon as the speed. of 
the ship was less or greater. If the spheres were 
joined by an infinitely thin string, to which the 
water offered no resistance, they would form a 
cable which could be laid without any tension 
whataver, and with an amount of slack or waste 


depending simply on the inclination of the line to 


the horizon. The practical cage of a submarine 
cable lies between. these two extremes of the 
catenary and the isolated spheres; each short 
length of the cable lies like an inclined: rod in 
the water, and has, therefore, a tendency to shoot 
back in a given direction, whereas the isolated 
spheres tend to fall vertically, Owing to this, 
cables, or, at least, heavy cables, cannot be laid 
without tension except at the expense of an enor~ 
mous waste of cable. It will be unnecessary here 
to repeat the whole mathematical investigation 
which is given in Messrs. Brook and Longridge’s 
paper. It will be sufficient to give the results 
arrived at. | 


MOTIVE POWER FROM AMMONIACAL 
GAS.—II. 
(Continued from page 348.) 


According te promise made last week, we will 
now proceed to describe the working of the 
machine, first of all giving a description of the 
apparatus for. expelling air from the machine. 
Reference is made throughout to the illustrations 
in our last number. 

To form a vacuum in the machine before intro- 
ducing the liguids, a cock is fitted between the 
generators, which allows of a current of steam 
being sent directly thereinto ; this steam returns 
to the cylinder, the piston is put in motion and 
drives the air and steam into the condenser K, 
which is then empty. As to the utility of the 
tubes before mentioned provided with a screw 
thread and cock—they are placed, one on the 
condenser K, two on the receiver I, two on the 
condenser K1, two on the condenser K%, one on 
the condenser K3, An iron tube is applied to 
these so as to close them and put those of the 
condenser K in communication with those of the 
receiver I. Another tube passes from the second 
of these tubes on the receiver to the first of these 
tubes on the condenser K? ; a third tube from the 
second on the condenser K1 to the first on the con- 
denser K?; and a fourth tube from the second 
on the condenser K? to that on the condenser Kg. 
These four tubes are only placed at the commence- 
ment of the operation to put the machine in work. 
A cock at the lower part of the condenser Kg is 
then opened to put all the interior of the machine 
in communication with the exterior. The steam 
drawing the air goes from the generators to the 
cylinder, then to the first condenser, next through 
the other parts in succession, and finally issues by 
the cock of the fourth condenser. The pump 
working during this time likewise becomes void of ° 
air; then by imparting by hand or otherwise ` 
mction to the distributing axle all the air is driven 
frem the pipe, As the ammoniacal gas cannot 
be poured out iu contact with the atmosphere 
without danger, the safety valves pass it into an 
apparatus where it ig-dissolved in water, With 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, | 


[Marcu 16, 1866 


this arrangement. the water cannot rise again in 
the adducting tube, and the external air cannot 
re-enter because the valves are closed before the 
atmospheric pressure overcomes that of the gene- 
rator. 

Before putting the machine into action the air 
is driven out by sending through a current of steam 
from the boilers ; the communication of the steam 
with the generators is then closed, and immediately 
afterwards the escape cock, then the cock of each 
of the tubes with a screw thread, The cooling of 
the apparatus evidently produces a vacuum therein. 
The liquids are introduced by means of a vessel 
closed by a cock on two sides. At bottom and 
below the cock the funnel neck terminates in a 
screw thread to fit exactly on the tubes of the 
apparatus. The lower cock being closed the 
vessel is filled with pure water up to the level of 
the funnel, that is to say, to the top of the cock 
which I next close ; then the lower neck is screwed 

n the tube of the condenser K, and the cock of 


the tube and the lower cock of the vessel opened. 
The liquid flows in without introduction of air. In 
this manner there is introduced, in the following 
order, into the condenser K about 50 quarts. of 


water. 
s» KR , 50 9 s3 
K2 40 23 22 
9oy F »” 210 ,„ ammonia at 21° Baumé, 


10 j water. 
) 50 iy ammonia at 21° 
_ On starting the distributing boxes are arranged 
that, first, the gas issuing from the cylinder is re- 
dissolved in the condenser K ; second, the suction 
pipe of the pump acts on the condenser K2 ; third, 
the force pipes acts on the condenser K ; fourth, 
the veceiver is in communication with the con- 
denser K2. The liquid of the condenser K becomes 
heated because the gas has already an acquired 
temperature of from 120° to 212° Fahrenheit, and 
because in dissolving it produces an elevation in 
temperature. In time the gas coring from the 
cylinder and the condenser K is no longer capable 
of dissolving. The internal pressure will exceed 
the atmospheric pressure, and the piston on the 
receiver will rise ; in rising it turns the screw and 
draws the small wheel, which, making a complete 
revolution, produces one-eighth of a revolution of 
the wheel M? on the distributing axle; this last, 
movement produces five different actions :—First 


» generator d 


the gas is no longer condensed in the condenser 
K ; second, it is dissolved in the condenser KU; 
third, a communication is opened by the pipe Ci, 
box ©, and pipe C° between the condenser K and 
generator dl, into which all the liquid already hot 
and supersaturated flows from the condenser K ; 
fourth, the receiver does not communicate with 
any condenser ; fifth, by the pipe B}, box B, and 
pipe B? communication is opened between the 
generator dand receiver I, into which the pressure 
of the gas causes all the liquid, in a great measure 
spent, to rise from the generator d. As the 
machine works the piston of the generator dt, the 
surface of which is only about half that of the pis- 
ton of the receiver 1, overcomes the latter owing 
to the great differences in tensions, and the piston 
of the receiver is at the bottom of its course ; it 
remains in this piston as long as the liquid is no}4 
entirely decanted ; but when this is complete the 
gas arrives after the liquid, and equilibrium of 
tension is established between the interior of 


FIG. 


the generators and that of the receiver : the piston 
of the receiver immediately overcomes this and 
rises. The openings ofthe box C are larger than 
those of the box B, in order that the liquid of 
the condenser, which is emptied, may pass 
entirely into the generator, which becomes filled 
before the second generator is emptied. The piston 
of the cylinder in rising produces another eight turn 
of the distributing axle, which causes the following 
actions :—First, closing of all communication be- 
tween dt and K ; second, closing of all communi- 
cation between d and I; third, communication is 
opened between I and K3, into which the liquid 
arising from the generator d finally flows ; fourth, 
inversion of the relations of the pump, which now 
forms a vacuum in K?, and forces the gas there- 
from into K1 ; fifth, the condehser K! is in relation 
with the cylinder. The machine continues to work 
az before. It will be seen that a great portion of 
the calorie absorbed during the first period is thus 
utilized. The condenser K3, which contains a hot 
and still ammoniacal liquid,-is cooled while the 
other condensers are in work; it is cooled the 
more because the pump in forming a vacuum 
therein draws the gas and a little steam, which 
greatly accelerates the lowering of the temperature. 
The receiver, which during the first period com- 
municated with K?, now communicates with Ks, 
and the pressure diminishes sufficiently rapidly to 


allow the piston to descend again and become 
ready to act. Next it is the condenser K, now 
empty, which receives the spent liquid from d! ; 
then also the pump produces a vacuum therein, 
and the atmospheric pressure will cause the piston 
to descend and become azain ready to act as before. | 
The water of the condensers is supposed to be en- 
tirely deprived of ammonia, but if an excess of 
ammonia is employed, so that the water of the 
condensers may contain a certain quantity before 
entering into service, the supersaturation is pro- 
duced before the service of the generators is 
finished. The gas, as before stated, is dissolved 
in the condensers ; and, when it is observed either 
from diminution of tension in the generator or from 
elevation of temperature of the liquid which it con- 
tains that this liquid is spent, the machine is 
stopped by hand or otherwise, an eighth turn is 
given to the distributing axle when the condensers 
have cooled. The condenser K is emptied into 
the generator d. Another eighth turn is given to 


Á _ 
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the distributing axle and the machine to work. 
The condensers K1, K?, become saturated, and the 
water added in the condenser K3 stops the excess 
gas. When the liquid of the generators is spent 
the machine is stopped. The ammoniacal contents 
of only the three last condensers are preserved, and 
their density tested. They will be sufficiently 
charged to be used again in the machine. The 
absence of water accelerates the cooling of the 
condensers, but by admitting a current of cold 
water a rapid condensing machine is produced of 
great simplicity. There is neither receiver, con- 
denser, nor pump; the machine is composed of an 
insulated steam generator, three gas generators, 
and a system of distribution composed of three 
boxes, one to distribute cold water, the second to 
distribute steam, and the third to direct the con 

densation of the gas, Each generator contains two 
pipes, one to receive the steam to heat the am- 
monia, and the other for the passage of a stream’ 
of cold water. 

Generator No, 1 contains ammonia at 21° Baume, 120 parts. 


2 water — y 6) 5, 
uP 23 »” ammonia at 21° , 49 ,, 
3 water — j3 60 ,, 
» 1 » | ammonia at 219 ,, RE 


We are not aware that any machine on this 
principle has been erected in this country ; ifso, 
we shall be happy to hear, the, results—including 
cost. | 
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THE LATHE AND ITS USES.* 
IX, 

An indispensable article on a foot lathe, where 
any fancy work is to be done, is the centres—of 
which we have before spoken—shown in Fig. 40. 
These consist of a common set of heads, with 
spindles fitted to them, One spindle has an index 
plate and spring, and the other has a common 
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This figure shows how the points are turned. 
After the internal rings are cut out with a qua- 
drant tool like Fig. 48, and the spur also severed, 
by cutting in the ends of the holes (not boring 
them out solid), the globe is put in a shell chuck 
with three set screws in it, as shown. The set 
screws go through the holes in the globe, and the 
cross pieces in between the spurs serve to steady 


centre. These heads set on a slide that is moved 
back and forth over a rest, screwed to the lathe 
bed as usual. It is easy to see that with this we 
ean do some very fine cabinet work. Suppose we 
have a round vase turned up handsomely, and we 
wish to flute the base or make it a series of curves 
all round ; to do this we have only to put it in the 
centres, set the index so as to come out even, as 
before explained, and go ahead. 

The kind of cutter to be used is a sort of gouge 
set in a cast-iron head, something as a plane iron 
is set in its stock—that is, fitted tight to a groove, 
and held by a set screw. Two of these cutters 
should be used at equal distances apart, and the 
cutter head should be keyed on a short shaft set 
between the main centres of the lathe. The whole 
should he accurately balanced, or.else the work 
will be full of chatters or ridges, Since czntrifugal 
force increases as the square of the velocity, any- 
thing that runs a little out of truth will be very 
much exaggerated as the speed increases. Bs 
using cutters of different shapes beautiful effects 
can be produced ; as, for instance, suppose we take 
a common round-nose cutter; set the index so as 
to divide the circle of the job we are io work on in 
twenty-four parts, and execute that part of the 
design ; then take a tool forming an ogee and work 
out the spaces intervening ; we shall find that the 
article, when completed, will have a beautiful ap- 
pearance, and that instead of being round the 
bottom will be octagonal, which will present a 
pleasing contrast to the rest. 

The centres can be set at any angle with the 
cutter shaft, and a pine-apple pattern can be made 
on straight surfaces by executing one part at one 
angle, then reversing the rest that carries the 
centres, and finish the remainder, one part of the 
pattern crossing” the other. 
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We present herewith views of a novel ornament 
which exhibits great mechanical ingenuity and 
manual dexterity, but is otherwise of no value. 


It consists, in one form, of a globe with a series of | 


rings or globes inside, and a six-armed spur pro- 
jecting through holes, all cut out of one solid piece. 


* Mostly compiled from the American Journals, 


the job, Any number of points may be turned in 
the globe. Fig. 44 shows a polygon with many 


FIG. 42 
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sp irs turned inside. At first sight it would appear 
that the tool severing the rings woald cut off the 
points also, but it will be seen that this is not the 


Fic.43., 


case, for the holes being bored so as to leave a core 
standing (which afterward serves to make the 
points of the spur), the severing tool falls into 
the holes and goes no further, and each division 
serves as a guide for the tool in the next hole, so 
that the globe is made the same size, without jags. 
The quadrant tool, shown before, must be followed 


round the shell in the act of cutting it out, so that 
it will make the same round, and the globe must be 
shifted in the chuck to reach all the holes. It is 
no easy task to make this little affair, for all it 
looks so simple. 


construction is very simple. 
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BAILEY’S FUSIBLE PLUGS. 
¥i The accompanying engraving represents a fusible 
plug patented by Mr. Bailey and manufactured by 


Mr. W. Tate, Cooper-street, Manchester. Its 
The fusible metalD, 


SS 
A 


WS 


is traversed by a copper pin B, which transmits 
the heat equally through the metal, and tends to 
prevent that deterioration to which fusible metal 
in such formations is exceedingly liable. We be- 
lieve that this plug answers very well, about 5,000 
being in use. —The Engineer. 


LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


The ordinary monthly meeting of the members 
of this Society took place at their rooms in Doc- 
tors’ Commons, City, on the 3rd instant. Mr. 
Joseph Newton, president, filled the chair on the 
occasion, and the attendance was numerous. The 
first part of the sitting was devoted to the reception 
of the minutes of the previous meeting, the 
election of many new members, ordinary and 
honorary, among the latter of whom were S. 
Worssam, Esq., of Chelsea, and John Timme, Esq., 
manager for Messrs. Maudslay, Sons, and Field ; 
and a discussion upon the progress and prospects 
of the Institution. In the course of the latter it 
was suggested that the rapid growth of the Society 
rendered it necessary to think of obtaining a more 
commodious place for holding its meetings, a 
rather promising idea, and one which it is to be 
hoped may ripen into reality. If the Associated 
Foremen possessed a hall of their own, they would 
find that the repugnance of employers to share 
in their consultations would be dissipated. It is 
not the persons but the place to which the masters 
take exception. A tavern is hardly the fittest 
arena for scientific debate, however well adapted 
for meetings of a less intellectual character. 

The paper read on this occasion was one written 


| by Mr. J. M. Oubridge, on ‘*The various modes 


of Iron Smelting.” It was of great length and 
considerable practical interest. To some extent, 
however, it was historical—in fact, a summary of 
all that was yet known of the art upon which 
it treated. The reader’s descriptions were ren- 
dered much more lucid by his facile production of 
diagrams on the black board, and his conclusions 
met general approval. 

A. brief discussion—the lateness of the hour 
preventing a lengthy one—followed, and in this 
Messrs. Keyte and Briggs and the Chairman took 
part. Finally a vote of thanks was accorded te 
Mr.Oubridge, and the members separated. 


THe value of the mineral traffic on the Midland 
Railway in 1863 was £263,000 ; in 1865 it was 
£312,000. 
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PHOTOGRAPHIC TEST. 
E learn from Vienna that Herr Wilhelm 
Viessig has produced an improvement in 
the means for ascertaining the presence of fixing 
agentsin photography, and in removing these agents 
therefrom. To test whether hypo-sulphite of soda 
or other ‘‘ fixer” has been removed by washing or 
otherwise, M. Viessig places the prints after they 
are washed, or the fluid in which they have been 
washed, in communication with the poles of a 
galvanic battery. By this means the fixing agent 
is decomposed, and sulphur—if hypo-sulphite of 
soda has been used—appears at the negative pole 
of the battery. But if silver be employed 
for this pole the effect produced will be more 
readily seen. Herr Viessig, as indicated, has a 
mechanical method of removing the fixing agents. 
The photographs are made to rotate, so as to 
throw off the liquid rapidly by centrifugal force. 
The apparatus is stated to be a folding frame, 
covered with lattice work, under which the photo- 
graphs are placed, the framework tightened ; the 
framework is then mounted on a spindle, and is 
made to revolve rapidly by means of a bandle or 
treadle. 
tween successive washings and operations of the 
apparatus for driving off the moisture. —— ` 


SCOURING STONES AND MARBLES. 


HETHER we are ever to attain to per- 

f fection in the subject of our heading we 
cannot say ; that there is room for it there can be 
no doubt ; and that efforts are being made to meet 
the requirement, the patent list published twice a 
week, gives ample evidence. Among others 
Messrs. Shipley and Walker, the former of Shipley, 
and the other of Idle, in Yorkshire, have made 
their endeavours to provide machinery which shall 
produce a smooth and even surface, and to avoid 
the grooves—the faults in the usual system of 
scouring, For this purpose, within a rectangular 
framework trams are placed to bear wheels or 
rollers which carry a moving table having a 
reciprocating motion within the framework. This 
table carries the blocks, and over itis placed a 
framework into which small slabs, lighter than 
those on the table, are secured by means of tighten- 
ing screws through the side of the framework. 
This upper frame is connected to a crank on the 
driving shaft by means of a connecting rod, having 
ball joints near either end and at right angles to 
the connecting rod, which imparts the reciprocating 
motion to the bottom table. A second connecting 
rod is attached to the upper table at right angles 
to the first-named one, and this is actuated by an 
eccentric. The apparatus being set in motion the 
operation is as follows:—The lower table has 
simply a reciprocating motion, whilst the upper 
has a two-fold one, being moved both transversely 
and longitudinally by the connecting rods before 
named, thus obtaining a parabolical motion giving 
the results named. At least, so the patentees say : 
we have not seen the machinery, and therefore 
cannot vouch for the correctness of the statement. 


PURIFICATION OF GAS-COAL. 


An important essay upon the purification of 
coal-gas has been written by Professor Anderson, 
of Queen’s College, Birmingham, and has been 
published for private circulation. It relates chiefly 
to the methods discovered by the author for the 
successful removal of bisulphide of carbon and the 
sulphuretted hydrocarbon by the employment of 
the sulphides of ammonium. By washing the gas 
with this compound a very large proportion (nearly 
35 per cent.) of the sulphur impurities are re- 
moved, and the illuminating power of the gas so 
far from being diminished becomes actually in- 
creased. Professor Anderson records several 
carefully-conducted experiments, all of which 
prove the truth of the conclusions at which he 
has arrived. We believe we are correct in stating 
that his method ‘is now in operation at the Taunton 
and other local gas-works, and that it is highly 
spoken of by those who have given it careful 
consideration, His pamphlet should be in the 
hands of all managers of gas-works ; it is eminently 
practical guide to the purification of coal-gas. 


The “test” just noticed is applied be-. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 7 


PITCH LINE OF WHEELS, 


Sir,—Having observed a controversy going on between 
some of your correspondents with regard to the pitch line 
of wheels, I beg leave to send you formula for finding the 
diameter of the pitch line when the pitch and number of 
teeth is given, and also.for finding the number of teeth 
when the pitch and diameter of the pitch Hne-is.given. 

Let D — the diameter ofthe pitch circle. =~" 
< », P = the pitch in inches. 

„ N =the number of teeth. 

Then N x P = Circumference of Pitch circle = wD 
where m = 3°1416, hence, ; 

T P 
N =— x DandD=— xN. 

P T 
For example, let the diameter of the pitch circle of a wheel 
with 40 teeth of 2 in, pitch be required. 

P 


then D = — x N 


3:1416 , 
.. D = 9'548 inches 


Or working it out— 
3°14:6 )'75000 ( :2387 x 40 
62832 40 


121680 9.548 inches, 
94248 


274820 

251828 
229920 

‘219912 


Or suppose that the number of-teeth is required, the pitch 
being 2 in., and the diameter of the pitch circle 9°548, 
T 


then N = — x D 
P 


3:1416 
x 95 


=N = 
-75 
.'. N = 40 teeth, 


Or working it out— 
Aa (4:1888 x 9543 
300 


penam 


141 
T5 
660 
690 
660 
600 
600 
600 


Then 41888 
9-548 


385104 
167552 
209440 
376992 


39 9946624 teeth, 


The result thus obtained ig quite accurate enough for 
practical purposes, and I enclose you a table of the vajues 
of P and q from iin, up to 6 in. pitch, which I have com: 
puted free from errors I hope. By means.of this table the 
diameter of the pitch circle for any number. of teeth can be 
easily found when the pitch is given, or vice versa. This 
will be best illustrated by an example. [Suppose that the 
diameter of a wheel of 36 teeth, and 1} inch pitch was 
wanted at the pitch line, then looking in the table for the 

vis 
value — we find it to be 3978,-and multiplying ‘3978 
P ; 


by 86 we get the diameter of the.pitch circle = 143208 in. 
Your correspondent, J. Sharpe, finds fault with the arith- 
metic of Mr, Stanley and C. A.T., but I presume he is 
dealing with the outer. circumference while they deal with 
the pitch circle,; if I am mistaken will J. Sharpe be kind 
enough to let me know how he-gets his result from Euclid? 
Multiplying the tabular value. by: the number of teeth gives 
11:457 as the diameter of the pitch circle and 35 9933112 as 
its circumference. The proportions of the tooth and space 
are generally derived from the division of the pitch into 15 


oa 


equal parts : 3 


The whole depth oíthe tooth = 12 parts 
The working ,, j 
The width of the space 
5 3 tooth 
- Depth from pitch line to root =, 
» point = 


= 33 


— 
— 


fo 23 


r P 
TABULAR VALUES OF — & — 
P r 
T P ` 
Pitch os as 
P r 
z in. 125664 0795 
¢ in. 8'4045 1193 
% Jn. 6°2832 "1591 
Žž in, 5'266 "1989 
# in, 41888 ‘2387 
% in, 3°5904 ‘24668 
1 in 31416 3183 
1} in. i et 3577 
12 in. 2138 "3978 
12 in. 2'2848 4376 
13 in. 20944 "ATTA 
12 in, 1:9333 51406 
12 in, 17952 55704 
“12 in. 167605 ‘5968 
2 in. 1:5708 ‘63661 
92 in. 1°3518 ‘71301 
24 in. 1°2584 7957 
22 in, 11424 ‘8753 
3 in. 1:0472 "9549 
3h in. ‘8976 1°1108 
4 in. "7854 1:2732 
4% in. ‘6981 14642 
5 in. 6283 1:5883 
5% in. "571 1:7507 
6 in. 1:9095 


‘5236 
Multiply the tabular/Multiply the tabular 
value of the pitch inivalue of the pitch in this 
this column by the dia-jcolumn by the number 
meter for the number ofjof teeth for the diameter 
teeth in the wheel. of the pitch circle. 
d. 


PRACTICAL PHOTOGRAPHY. 

Sir,—In the EnauisH MECHANIC for March 2nd, page 
389, col. 1, the article ‘f Practical Photography,” written 
by “Plodder” in defence of his assertions in previous 
numbers, requires from me a reply. 

I am perfectly aware that. Plodder mentions his using 
the nitrate of silver bath with the addition of 4 or 5 drops 
of nitric acid to 6ozs. of bath for all purposes, and to which 
I again reply ‘‘ will be all very well for positives, but a 
ruination to the obtaining of brilliant negatives,” but in 
my proper negative bath, I can obtain the most brilliant 
positives, with a slight alteration in the ordinary iron 
developer. If Plodder means diluted nitric acid, contain- 
ing 1 part nit, acid to 10 parts of distilled water, then the 
addition he mentions may answer. On page 248, col. 3, 
Plodder says * after some days’ usage the bath will have a 
peculiar smell of ether and iodine,”—does he not mean 
ether and alcohol? —and goes on mentioning the cleansing 
process, . 

Properly speaking, cleansing a bath means filtering, but 
I suppose Plodder means strengthening, Had his instruc- 
tions been written for advanced students in photography, 
I should never have taken him to task respecting the 
doctoring of a bath before it was really requisite ; but 
when any subject is treated for the u-e of amateurs, it 
should be handled with freedom, and everything explained 
in the most distinct language, but anyone reading the 
above quotation would consider that a bath after some 

| days’ use (how many?) must be cleansed, 

Again he says “I do not say that this plan is by any 
means accurate.” But why does he not state that which 
is accurate ? Upon reference to the work mentioned by 
Plodder, I find Chapter 4th devoted to the printing process, 
but referring to the instructions in the same work for the 
preparation of the positive and negative baths, there is no ` 
mention made of the addition of a strong solution of iodide 
of potassium, but recommends that after the solution of 
nitrate of silver is filtered, as large a pla'e as the bath will 
admit is to be collodionised and immersed in the bath for 
3 or 4 hours, when the solution will be sufficiently iodized. 
This plan I have adopted for many years, and is prefer- 
able to the method mentioned by Plodder. What I stated 
respecting the carrying of a plate on a hot July day is 
perfectly correct, and, although I am not disposed to 
disclose my method of keeping the surface of prepared 
plates moist for a long time I can tell him that if he 
will leave the plate a little longer in the bath than is 
usual, take out and drain well on blotting paper, taking 
care to wipe the back of the plate perfectly dry, and 
after putting it into the dark slide, take two or three 
thicknesses of clean thick white blotting paper—a 
little smaller than the plate—and when just saturated with 
distilled water, place it on the back ofthe prepared plate, 
close the back, and wrap it in several folds of cloth— 
if slightly damp all the better—when if is ready to be | 
run with to its destination; and should the bath, col- 
lodion, and dexeloper be in good working order, the plate 
will be entirely fxée from any siains or mark:, after the 
elapse.of half an ‘hour from the time of its removal from 
the bath, the negatives not having any signs of crape 
lines, — which depéends.upon the collodion, andthe dexterity | 
employed in collodignising the plate—or iron deposit. 

I infer from Plodder's paper that he is an amateur, but 
if he had studied practical photography for fourteen years 
daily, as I have done, he would have been better prepared 
for his paper on “ Praciical Photography.” AN OLD HAND, 


BRONZING LIQUID. 
Sir,—I send you an improved method of bronzing which 


| may perhaps be of service to some of your readers, 


The method consists of a fluid bronze composition, 
formed by combining metallic power, known by the names 
of gilding and bronze powder, with collodion, which com- 
position is capable of being applied asa bronze liquid to 
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marfaces of wood, iron, or any solid material, for the 
‘urpose of coating the same for decoration or preservation. 
GEORGE DUTTON. 
SYMPATHETIC INK. 

Sir,—In some experiments the other day I discovered a 
yeady method of making a good sympathetic ink which 
rmay perhaps be a source of amusement to some of your 
ireaders. To a solution of sulphate of copper, add a 
‘filtered (or straincd) solution of chloride of lime, mix well. 
sand filter or strain. A letter written with this ink will 
:appear as if unwritten upon till held before the fire. 

Wm. PrcKARD. 


the wire conducting the electric current above or below the 
inagnet and at right angles to it, which gives some very 
curious results. When the wire is above the needleor magnet 
the centre of the magnet runs away from the wire that con- 
dicts the current till the wire is at the end; but if you 
put the wire under one end ofthe needle fit immediately 
places itself so that its centre is over the centre of the wire. 
I have made a great many experiments with my galvano- 
meter, the principal object of which has been to prove the 
correctness of a theory of mine, regarding the manner that 
electricity passes along conducting wires, and to arrive at 
some better knowledge of the manner which electric cur- 
rents pass in and around magnets. I think that electr'c 
currents pass spirally around conducting wires. This. 
though it may look a little complicated, will explain all 
the experiments of electric currents, and is no more far- 
fetched than saying that it is the influence of the magnetic 
current; always Supposed to be present with the electric 
current. I deny the existence of magnetic currents as 
distinct from electric currents. JESSY LATHE, 


ROSEWOOD STAIN. , 
Sir,—Seeing several enquiries made from time to time 
ror stains or dyes for wood, I herewith send you one for 
tthe benefit of your readers, who may perhaps turn it to 
‘some of their requirements, viz.—Liquid rose pink, to 
“be used in imitating rosewood, &c., prepared as follows :— 
"Take Ub. of potash and dissolve it in 1 gallon of water, 
sand add a2lb. red sanders wood thereto. When the colour 
‘of the wood is extracted, 23lb, of gum shellac are added, 
rand dissolved therein over a quick fire; the mixture is 
ithen ready to be used on a ground work made with log- 
«wood stain. I shall be glad to hear the result of its use 

ifrom whoever may try it. GEORGE DUTTON. 


PHOTOGRAPHER'S PLATE HOLDER. 

Sir,—Allow me to forward you a very rough sketch of a 
very useful plate holder I mide for holding the plates while 
being cleaned. I know there are machines for the purpose, 
but I think my one is quite new. and I know it is very 
effective. In those I have seen the glass was fixed in 
with screws, which took some time in turning and unturn- 
ing, whereas the one I submit is the work of an instant, ° 
besides, the advantage of more accurately fitting the edges 
of the glass and thereby lessening the chance of breaking. 
It can also be used as a holder for exhibiting a portrait 
before diy. It is easily made, and I think that your 
amateur photographers (as myself) will find it of great 
service, 


THE VELOCIPEDE, 

:Sir,— Having seen several diagrams of velocipedes in 
your valuable paper, but not having seen one to carry 
‘three persons I send a drawing of one that will eithe- 
„arry two or three. Fig. Lis the carriage complete, fig. 


PIGIL, 


is'the'beck view, fig. 3 is the front, showing the bow with 
F 1G 3 FIiQe 


Vi 


Which I steer it very easy, ‘fig. 4-shows how the treadles are 
Fi. 


“$ 


M 
H, H, handles. 


S, S, screws allowing the wood W, W, to form themselyes 
parallel by the pressure of the glass edges. 

H, H, holes in the lathe. 

P, pi 


in, : 
F, fixed pin. A. R. Moutson, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


0——_— 


NEEDLE TELEGRAPH.—Can any reader give me a full 
description of the single needle telegraph instrument, also 
informing me of what material the different parts should 
be constructed ? A description of the key of a Morse in- 
strument would also greatly oblige.—ELECTRICITY. 

Ligutina Room, &c.—My room is lighted with five 
Argand gas burners, and I wish to light the same with 
electricity, to have as good or better light. Would an 
electric magnetic machine do? If so, where can I pur- 
chase one with lantern complete, or who makes them? 
Can anyone give me the size and cost of permanent mag- 
net, horse-shos magnet, size and length (B W G) wire ?— 
A BRICK. 

ELECTRO-MAGNETIC ExyGIneE.—Will “ Electra,’ or any 
correspondent, give a description of an electro-magnetic 
engine suitable for working a small lathe? Perhaps this 
would supply a deficiency wanted by other correspon- 
dents bes:de myself — POSTULATA, 

Raking FUNNEL.—Can any reader tell me how to rake 
afunnel or chimney of a steam boat, say the funnel is 
fifteen feet high and fivefeet diameter? I want to give it 
a rake of 2 fest 6 inches out of the perpendicular. —DAnrmEL 
LAMBERT. 

GILDING ON GLASS —Can any reader tell me how gilding 
on glass is done, what sort of size is used to give it the 
burnished appearance seen on fan lights, names over 
shops, &c.?—W. 8. 

SEARING.— Will any reader be kind enough to let me 
know the highest speed that spur and bevel gearing can 
be driven with safety ?—Irso Facto. 

MopEL Fiaures.—Will any correspondent inform me 
where I can get some small figures about one inch and a 
half high, representing sailors in different positions, such 
as rowing, &c.? -MORPHEUS, 

HaRMONIUM.--lam about to construct an harmonium, 
but being only a novice, should like to know the cost of the 
reeds for 4 complete octaves, or the price per octave ; also 
where I can purchase the ivory or bone for the keys, and 
any other information,—Gro, HAWES, 


}hung with a point in the middle. Two or three persons can 

propel this velocipede at the rate of 10 or 12 miles an hour 
with ease, Two of us have run 19 miles in 1 hour 45 

minutes with but slight exertion. W. P. (Wheelwright), 


THE CARBON QUESTION. 

+ Sir,—Since 1861 I have known Mr. Tonkes, asa gentle- 
> man ready to assist the most simple enquirer, or take part 
jin:far-advanced electrical problems, and in the past twelve 

months he has received the thanks, time after time, of the 

1 readers of the FE. M. for information given at much trouble 

vto himself, I know from his writings some yeass since 

ithat.-he must be well acquainted with carbons of almost 

-every description, and needs no correction from anyone. 

:I trust Mr. Tonkes will continue to give to amateurs that 
:asgistance he has long done, and in his own explicit way, 
ELECTRA, 


THE MAGNETIC NEEDLE. 
“Sir, — Having seen in your valuable publication many 
‘interesting questions and answers on electricity, galvanism, 
‘and magnetism, I venture to give the result of some of my 
vexperience on theaction of electric currents on the magnetic 
needle. First, I constructed a galvanometer, differing 
tfrom that generally used, and in which the needle is free to 
moveon its centre. My valvanometer was constructed as 
follows:—A light bar, B, of crinoline steel one foot long, 
— working, atits centre, A, upon 
the point ofa steel needle, 6 
inches long. Thesteel needle 
is fastened in a small brass 
cone, the magnetic needle is 
fastened at one end of the 
steel bar, and at right angles 
to it, sometimes by its centre 
‘and sometimes by one end, 
so the needle cannot move 
on its own centre, only on the 
-centre of the bar, The first 
experiments were made with 
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THe LATHE .—I shall be glad of some fellow-reader’s ad- 
vice on the subject of foot lathes for amatetirs. I have an 
old one fwhich has a deal fiame, iron bed and 

„~ headstocks, iron pulley and large double bevil 

ty. foot wheel of iron, &c. It will be observéd 

“A. that the headstocks is in two parts, and that 

section there is no means of screwing up the lathe 
mandril at the back of the head stocks. The mandrel is not 
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a traversing one as you will see, nor of hardened steel. I 
do not likethe lathe as it is, nor can I cut sciews in it 
mechanically, What would your practical readers advise 
me to do?‘ Are the. V-shaped beds as good as square 
shaped? For an amateur is a traversing ‘mandril the best 
way of cutting screws ? —WILLIAM -STATHAM 

CHEMICAL WELDING oR SOLDERING.—Will any reader 
be kind enough to give me a receipt for welding iron or 
iron and steel together chemically ?2—GEO0ORGE ATTWooD. 

NEEDLE Maxine.—Will any reader inform me how the 
long grooves in sewing machine needles are made, and 
what the cost of tools suitable for such purpose would be ? 
—ALFRED CoRFIELD. 

LUBRICATING GREASE,—Can any reader tell me how to 
make a substance called hot neck and transparent grease 
used as in lubricating ?—AN ENGINEER ? 

GROUND FLint.—Will some reader inform me where É 
can get ground flint such as potters use in the manufacture 
of china ware, with price per cwt.P—A CHEMIST. 

gs DEVONSHIRE, OR SHINING ORE.—Can any correspon~ 

dent tellme where I can get the Devonshire or shining 
ore in a powdered state, with price per cwt.?—A METAL 
WORKER. l 

OXIDE oF Iron PAINT.—Can any reader explain the full 
process of manufacturing minimum or oxide of iron paint 
for all kinds of iron work ?—GEORGE DUTTON. 

STEAM PRESSURE.—Will any subscriber inform me at 
what pressure I have been working a smal boiler at, the 
size of the valve being 8, and the weight on the top of the 
valve 6} Ibs. ?—R. W. B. . 

BooKBINDING.—Can any reader inform mewhere I can 
get books bound by Hancock’s patent process, and what 
would be the cost of binding an 8vo. book in cloth by this 
process, which consists in binding with a solution of india- 
rubber in naphtha, thus doing away with the stitching ?— 
FRANK W. GRIERSON, 


OUR SUBSCRIBERS’ EXCHANGE. 


PRACTICAL PHOTOGRAPHY.—If Plodder will forward his 
name and address, I will, during the coming season, send 
him examples from plates kept long in a moist state.—AN 
OLD HAND. 

COLOURING GoLp.—I shall consider it a favour of any 
correspondent will inform me of the process of giving to 
articles of jewellery that peculiar dead colour usually pass- 
ing under the name of coloured gold. I should be happy 
to remunerate any one fairly for the knowledge, if the 
process isa secret, he does not wish to disclose publicly.— 
Ricw. Jones, Lianidloes. 

BoILER.—Can any reader inform me where I can pur. 
chase a boiler suitable for a one horse engine, cheap.— 
RICHARD Brown, Carhill. 

CETERATAS (No, 48) is requested to communicate with 
Thomas Beard, 7, Swanscombe Street, Canning Town, $E. 

SLIDE LAatHy.—I have asmall working model of a self-act 
ing slide lathe, which I would exchange for a working 
model of locomotive engine with fixed cylinder. I have 
also a small horizontal engine with osci lating cylinder 
and boiler, which I would also give if this locomotive is 
a very good one,—JAMES WILSON, Brixworth, near North- 
ampton. 

New CoPy oF CaMPrn’S HANDBOOK OF TURNING, 7s. 61.— 
-The owner wishes to lend it for another good work on the 
Same subject, or will make a permanent exchange.—Care 
of Ep. E. M.—W. H.N. 

VERTICAL TUBULAR COPPER BoILer.—W. G. P., 6, Ely- 
place, Dublin, will þe glad to strike a bargain with aay one 
possessing a boiler of the character and dimensions de- 
scribed in ‘‘ Answers to Correspondents,” under the head- 
ing “W. G., P., (Dublin,)” in the Exq@uise MECHANIO of 
March 2, 1866 ; or any person making such will oblige by 
forwarding price to the above address, 

VELOCIPEDE.—I have 4 wheels, a crank, brass bearings, 
and body of a single velocipede, which I am willing to 
exchange for a small steam engine or boiler large enough 
to drive a full sized lathe. I am willing to pay the differ- 
ence,—W. Poarte, Havant, Hants, 


REPLIES TO QUERIES. 


SLATE DISTEMPER FOR PHOTOGRAPHIC BACKGRIUND.— 
J. Watson.—Take whiting, 14 to 2lbs.; lampblack, 3o0z. 
damp blue, 40z. ; glue, lioz. Dissolve the whiting in two 
quarts of water, add nearly all the blue, then add the 
black, gradually (trying after each addition by dipping in 
it a piece of paper and drying at the fire), till you get the 
exact colour required. Then having dissolved the glue in 
warm water, pour it in, to keep the colour from falling off, 
mix thoroughly together, and strain through ‘canvas.—J. 
A. H. (Wolverhampton). 

Sopa WATER may make an excellent cement for his pur- - 
pose, as follows :—Soak isinglass in water till quite soft, 
then dizsolve it in the smallest possible quantity of proof 
spirit, with the aid of a gentle heat. In an ounce of this 
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“Wissolvée iyé giains of tléar gum ammoniac, and’ while the 
“mixture is still warin, ‘add fifteen grains of clear gum ‘mas- 
tic dissolved in one anda Half fluid drachms of'spirits of 
‘wine, If the fractures are’qu te clean, and the cement is 

“used while still warm, the result wiil be everything Soda 
Water can desire. —W. PICEARD. 


REVERSING Motion. —Exchange wishes to know a simple 


“way of constructing w mechanism to reverse the motion of 
_a small horizontal steam engine, also the mode of settin’y 
“the slide valve. Enclosed is a plain drawing of a reversing 
‘motion, <A is ‘cylinder, B slide valve shown on its side, 
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ŽC C steam ports, D D eccentrics, EF E G cramp on centre, 
H. valve rod end, I cross head which works in link J, K 
is a rod betwixt link and lever M, N is lever guide, O a 
spring with catch L in groove U, To set the valve, 
let the crank be at E F, with the valve open at 5 C, about 
-a 64th part of an inch, with eccentrics a little over centres 

_ aş position.on drawing so as to have a little lead ; tura the 

_ crank to EG; the, valve must then bea 64th part of an 
inch open. To start the engine, move lever M and press 
„the spring O to linerate catch U, and pus the lever right 

.-or left whichever way you want the engine to work.— 

REVERSING Morion,—At the request, of Exchange I send 
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‘aepording to position of erank-shaft-and quadrant, the back | 


‘Instead ofsides of valve and ports should be seen; K, is the 
reversing handle (working on a pin in the bracket O, which 
"same bracket holds the. guide P, with slots forhandle) which 
“on being moved up to L, throws the eccentric rod g, to bottom 
Of quadrant at m, and reverses the. engine in the direction. 
‘of the arrow n; the engine with the valve as set on sketch 
‘is at half stroke; g, is centre of piston rod head, and R, 
‘centre of crank pin; the dotted circle S, is path of crank. 
Steim is, according to position of valve, entering at the 
_ back of piston and the engine is consequently revolving in 
‘the. direction of the arrow T. Figs. 2, 3, 4, represent 
“another kind of réversing motion which is pretty 
simple; q; is the crank shaft with a ‘scroll’ or groove b, 

‘ cut on it, this groove resembles a common screw, with a 
very slow spiral, and only extending h Jf way round the 
Shaft, as is shown at 6, c; over the shaft is placed a 

` “ thimble” d@, bored out exact ; and through this $‘ thimble” 
there is put a small pin æ, which fits into the sc:oli or 

. groove on the shaft; over the thimble is pl. ced the common 
eccentric pulley and trap e, aud f; there ae two collars g, 

- and a key or feather h, on the thimble, the collars for work- 
ing the thimble backward and forward by the reversing 
handle I, and’ the key or feather for dragging with it the 
_eccentric pulley and strap; K is standard for carry- 
` ing reversing handle; L, is the eccentric rod. The 
- motion is simply as follows :—When the engine is wanted 
to be reversed, the handle M, is thrown in the direction of 


and remove the fleshy part of the leaves. 


‘boiler, very difficult to remove. 
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‘dotted lines mı, nl; which throws the thimble‘on end (the 
‘eccentric does not move longitudinally, as the key runs 


slack in it), and the pin æ, instead of being at top of shaft 
as is shown in Figs 2, 4, will now be shifted to bottom, and 
because the key h, is attached to the “ thimble,” and into 
the key bed in eccentric pulley, it will thereby also turn it 
to the bottom of shaft and reverse the engine, Both modes 
are simple, as only one eccentric is required.—_JoHN AGal- 
CULTURISE, 

‘Sopa WATER”? may try something like the following, 
which is used for fixing metal letters to glass windows :— 
Copal varnish, 15 parts; drying oil, 5; turpentine, 3; spirits 
of turpentine, 2; liquified glue, 5; to be melted together, 
and mixed with 10 pints of slaked line.-Guo, HARDEY. 

J.C. S.—SKELETON Leaves.—Soak the leaves for some 
time in dilut:d sulphuric acid, which will gradually soften 
The remaining 
fibres may afrerwards be bleached by a weak solution of 


“chloride of lime,—Gxo, HarpDay. 


STRAIN OF TiMBEs.—W. E. H. will find the transverse 
strain of timber supported at each end and loaded in the 
middle, from the following rule :—If the beam be Memel 
take 1731 as a constant and multiply it by four times its 
depth in inches and by its area of section in inches, and 
divide by the length of bearing in inches, The quotient 
will be the greatest weight the beam will bear in lbs. Thus 
1731 x 10x 4x10 x 5 


800 The fourth part of 
11540 , 
this is the safe ca er a 2885 The following are a 


few constants of timber used for building purposes :— 
Memel, 1731; Christiania, 1562; pitch pine, 1632; red 
do., 1341 ; Riga fir, 1103.—R. B. HILTON. 

SKELETONS OF LEAYgS.—J. C. S. may procure skeletons 
of leaves provided he is sufficiently careful by steeping 
them in a solution of chloride of lime, which will destroy 
all but the ‘‘ ribs”'—W. PICKARD, 

T. W.—CopaL VArnisH.—See “Dr. Ure’s Dictionary of 
Arts.’ The copal is melted and mixed with hot linseed 
oil, well stirred, allowed to cool a little and mixed with 
warm oil of turpentine. The proportions vary, say, copal, 
7 lbs., linseed oil, 4 pints; oil of turpentine, 3 gallous,— 
GEo. HARDEY, 

CoPAL VARNISH.—J. W.—For copal varnish I have met 
with the fo.lowing recipe, which is, IL believe, an excellent 
one, but unless J. W, wants a large quantity he will find 
it much the best to purchase it ready made. Copal in 
coarse powder, 5 Ibs. ; clean sand, 5 Ibs., mix and enclose 
in a linen bag. ‘Dissolve 4 lb. of camphor iu 50 lbs. of 
methylated spirit, put it into a cohobation apparatus, sus- 
pend the bag near the surface of the liquid, and bail till 


the copal is dissolved. J. W. must not attemptt v av with- 
out the apparatus as it will not only be useless but dan- 
gerous. Copal is not soluble by ordinary methods.—W. 
PICKARD, | . i 

CooLine FLurDs.—Slide Rule may cool water by immers- 
ing the vessel which contains it in another containing 
sai-ammoniac, 5 parts; saltpetre. 5 parts ; water, 16 parts ; 
this mixture will be about 10° Fahr, and by adding 
Glauber salts, 8 parts, the temperature will fall to zero or 
nearly so.—W,. ProKaRD, 

INCRUSTAaTION oF STEAM BOILERS.—J. H.L—The water 
supplied to my boiler deposits about a bushel of chalk as dust 
in 24 days’ working, and also deposits a hard scale in the 
I put 28 lbs, of comm m 
washing soda in the boiler, four or five daya before it is 
cleaned out (once a month), and the scale is quite soft and 
easily removed, requiring not one-tenth the labour to chip 
it off that was necessary before I us.d the soda, I used 
to put the soda in when I filled the boiler, but I think st 
softens the scale better by being only boiled four or five 
days at the least. A friend of mine puts two bushels of rye 
bran in his boiler with good results ; wheat bran is of no 
use. To prevent priming.—Put a small quantity of tallow 
in almost every day, as my boiler is too small to work 
without priming.—R. R. §, . 

Book oF REFERENCE.—‘* Moulder” is informed that he 
can procure a work entitled ‘*Overman’s Moulder’s and 


| Founder’s Guide ” of Spon, Bucklersbury, price 5s,—P. 


. [Marcu 16, 1866, | 
E. Wattiy.—Do not despair, all will be right ‘when con- 
denser is fixed ; try, and if you fail, send it to me through 
‘Our Subscriber’s Exchange.” I will gladly test it gratis. 
— ELECTRA. a 
House TELEGRAPAY.—B, P., Ellis has been instructed by 
G. Cuzner how to coustruct a domestic telegraph, but I 
cannot see that any alphabet is mentioned, nor batteries 
and sending key. For the benefit of Mr. Ellis -and all 
readers, I must state that telegraphs for short distances. 
are of little use, and from room to 100m, a perfect nuisance, 
I am acquainted with nearly every instrument used in 
England and abroad, including toy instruments, imported 
from Germany ; but the most simple will cost at least £6 
the pair. I name a few systems, and will explain any you 
wish, Morse, printinginst., by signs; Bright’s—Bell’s, read 
by sound; Baine’s—sigus, on prepared paper ; Cook’s— 


‘single and double need.e, read at sight from a Vibrating 


needle; Du Jardine’s—Roman type printer; Caselli’s, 


“pantelegraph ; Whea'stone’s, magnets instruments ; Sig- 


men’s magnets instruments, and many otbers,—ELEOTRA, 

' SPECULA, TELESCOPE STAND, Rain Gauce.—Thanks,— 
I beg to return my sincere thanks to the various gentlemen 
who so promptly and kindly gave me such excellent infor- 
mation in reply to my enquiry on Specula. I also sincerely 
thank A Fellow of the Royal Astronomical Society, for his 
kind reply to my enquiry on Telescope Stand, asit is all I 
could desire. Thanks to Long to Rain over us for his 
kind information respecting the rain gauge, and for hig 
final remarks, for I shall take the hint and profit by them, 
—ASTRO., 


ANSWERS AND NOTICHS TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 
cannot be attended to. l 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EnIiTOR eannot under- 
take,to return such as may be rejected, 


J. A. H. (Wolverhampton),—The views are good and 
effective, but you will scarceiy find a market for them 

* in London, where the trade is overstocked and subjects: 
of a mere local value generally a drug. 

A Youna BEGINNER.—We are informed that Mr, Coleman’s: 
patent is still protected, so that you will be liable to an 
action, 

W. Cuarke (Manningtree).—See Anion’s communication 
in Replies to Queries, No, 48, also many others in back 
numbers. . . : 

RossRrT WILLIAMS.—In our opinion a very small sum, say 
five shillings per month, will amply remunerate your 
landlord for the amount of waste steam you require, 

CHARLES.—Let the tent legs and camera stand be of 
bamboo ; there is nothing better, 

S, C.—We do not know of such a work, but if you write to 
Messrs. Spon, booksellers, Bucklersbury, they will send 
you a list of works on the subject. 

R. R. Smita,—Thanks for your good wishes ; we shall be 
glad to hear from you occasionally. 

C. CLirroRp,—Keceived. . 

Geo, Hawks.—The writing is good, you will improve witk ` 
practice, 

RICHARD FISHER.—Thanks for the trouble you have taken, 
The letter unfortunately arrived too late for use. 

RoBeRt HULL.—We could not answer earlier. Try all we 
can, many letters must remain in arrear. 

G, Monroz.—The white marks on ladies’ muslin dresses’ 
are produced in this way :—The calico printer’s pattern. 
block is wetted with a solution of citric acid which is. 
‘transferred tothe muslin to be treated. The colour is - 
thus discharged, and the ‘white pattern produced, 

S. T.—Your communication reads too much like a free 
advertisement. We always have it in our power to refer 
our correspondents to tradesmen, but we have found 
that they prefer as a general rule the information kindly 
proferred by our practical readers, 

. K.K. is thanked, but the question has been ably 
answered by ‘‘ Long to Rain over Us.” 

ZooLoGy.—The ways are so numerous and depend so much 
upon taste that we cannot spare space for the necessary 
instructions ; some very excellent articles on the subject 
have appeared in the pages of the “Intellectual Observer,” 
published by Groombridge and Sons, 5, Paternoster-row, 
and also in the ‘“ Popular Science Review,” and ‘Science 
Gossip,” published by Robert Hardwicke, 192. Piccadilly, 

HatHaway.—The cost will depend much upon the size and 
finish. Plenty are to be hadin Birmingham. Why not 
advertise for one? | - 

Joun Baston—The information has appeared in our 
columns ‘more than once. 

A, Hixp.—We think that the common spring will answer 
your purpose well enough and save expense. 

W. G. P,—We meant “speculate a few shillings—-in 
advertising.’ We do not think your o'd sized boiler 
is ‘‘in stock” anywhere, unless among amateurs, We 
have therefore inserted your wants in our ‘‘ Exchange” 
list, in another column ` Failing that, send a rough 
sketch to a brazier, with instructions to get it up in best 
Scotch plate, Braziers make them at so much per pound 
large sizes; yours would have to be by agreement, 

F. J.—We hive mislaid the address and aiso the number | 
of the specification, but will endeavour to obtain the 
information for you, 

CHARLES THomas,—Of Messrg. Trubner and Co, 60, Pater- 
noster-row, London, E.C. . 

Man or KENT.—We can give you no further information 
but if you write to Mr. Woodcroft, at the Office of the 
Commissioners of Patents, Southampton-buildings, Chan 
cery-lane, you will learn-all that you require, Enclose a 
stamped envelope for/reply. 
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N. THomss,—To obtain silica pure, fuse sand with four 
times its weight of carbonate of lime in a crucible. 
‘When cool, the mass is broken up, and muriatic acid is 
to be added to it; the silicate falls downs in a jelly-like 
shape. Dried and washed a white gritty powder is 
obtained—pure silica. f 
JOHNSTON.- Steam is most generally used; you will 
most likely obiain such a work from Spon and Co,, book- 
Sellers, Bucklersbury. l l 
JoËN JARDINE.—The idè4 is a very good one, but we should 
not advise you to risk 4 patent. Seta here oa tee 
J. Wenster.—We havé not Képt diagrams, but if you write 


to Mr. Forbes, he will doubtless oblige you with other | 


copies, 
TopMoR.— Will shortly appear. _. sat ols i 
R..THoMas'—Yes. Write to Mr. Weale, bookseller, High 
Holborn. 


** We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. ‘A Subscriber ” is no signature—we have 
them by the thousand; the same with ‘ Well Wisher,’’ 
&e, 


PATENT RECORD. 
lected from the Commissioners of Patents’ Journal, 
APPLICATIONS FOR LETTERS PATENT, 

William Peter Le Keux, gas engineer, 32, Seymour- 
street, New-town, Deptford, improvements in detonat- 
ing and light signals for railways and other uses. 
Henry Wilson, Victoria Works, 
Lambeth, improvements in sawing machinery. 
Jabez Henry Forshaw, Barrow-in-Furness, Lancaster, 
improvementg in revolving shutters. 
Hugh Robertson, Motherwell, Lanark, improvements 
in the manufacture of oil and other products from 
bituminous substances, and in the machinery or 
apparatus employed therein; which improvements or 
parts thereof are also applicable to the manufacture 
of white lead or other pigments, 
Frederick Morton Eden, King’s Bench Walk, Temple, 
an improved apparatus for holding and. driving 
cutting and other tools. 
George Cowdery, Cranley, Surrey, improvemenits in 
machinery for making bricks, 
Walter Weldon, Park Villa, West-hill, Highgate, 
a new process for obtaining soda from common salt, 
William Gonisbee; Herbeit’s-buildings, Warerloo-road, 
improvements in machinery for grinding and equal- 
izing the thickness of lithographic stones. 
George Prentice, arid Alexander Binny Inglis, Glas- 
gow, improvements in the annealing of metallic 
plates, and in the apparatus òr means émployed 
therefor... 


598, 
601. 
693. 


604, 


618, 
627, 
634. 


646, 


652. 
654, 


an improved self-acting card: distributor, 
Nathan Thompson, 15, Abbey-gardens,; St. John’s- 
wood,. improvements in tools for dividing wood into 
cylinders, 3 l 

Jacob Hort Player, Birmingham, an improvement or 
improvements ın the manufacture of phosphorus, 


660. 


LIST OF SPECIFICATIONS, &o. | 7 
PUBLISHED DURING THE WEEK ENDING MARCH 3, 1866. 
78), Engines and carriages for common roads, &c., A. 
l R, Mackenzie—lod. 
781. Gasometers, tanks, &c., C. H. Pennycook—4d, 
782, Lubricating spindles and shafts, J. W. Midgley—4d. 
783, Vessels of War and ordnance, W., V, Greene—4d, 
784. Boots and sloes, D. Gourlay—4d, 
785, Machinery for manufacturing nails, pins, and rivets, 
—(Q. Farmer, and T. Turner—tis. . 
786, Looking glasses, mirrors, &c., J. H. Johnson = $d. 
787. Registering compasses, W. Arthur—ls, 4d, 
788, Preparing hydrated oxide of chromium, R. A. Broo- 
789. 
790, 


man—4d. a oe 
Cutting pasteboard, &c., W. Clark—2s, 8d. 
Fire-arms, R. J. Gatling—ls, 4d. o 
791. Valves for hydraulic engines, J. Smith, and S. A. 
i Chease—ls. 6d. _ 
792. Cutting bread, W. Berry—8d. 
793, Thrashing and rubbing barley, &c., B. J, Webber—10d, 
794. Dressing felloes, H. 8. Jacobs—lIs. 2d. 
. Punching sheet metal blanks, @. Farmer—4d. 
. Distilling coal and peat, W. M. Williams—10d. 
. Treating waste bleaching liquors, H, Potter—4d. 
. Propelling vehicles, W. Lane—4d. 
. Clarifying beer, W, J. Coleman—4d. 
. Fire-arms and cartridges, A. P. Tronchon—10d, 
. Manufacture of fabrics in lace machinery, W. Clark 


. Obtaining motive power, V. Baker—4d. 

Jewellery cases, &c., J. J. Carter—4d, 

. Dyeing and printing fabrics or yarns, A. Paraf—4d. 

. Preparing china clay, &c., J. Wrizht—8d. * 

. Manufacture of iron and steel, M, Morgans—4d. 

Engraving on metal, R, A. Brooman—4d, 

. Washing wool, hair, &c., Q. E. Donisthorpe—104d. 

. Argand gas burners, W. M. Baker—6d. 

. Weaving ornamental fabrics, J. Macaulay, and R. 
Watson—4d. . 

Toast racks, J. Burley, and L. Glover—4d. 

. Feeding paper to printing machines, E, Field, and 
F. Wise —4d. ic, ' 

. Ventilating cornices, &c., T, H. Sanders--6d. 

. Stoppers for bottles, &c:, O., Æ. Crowe—4d: 

. Reading designs for weaving, D. Mackenzie—6s, 4d. 

Travelling bags, L. A. Leins—8d, 

. Treating fats for candles, R. A, Brooman—4d, 

. Compressed air engine, Baron Von Rathen—7sg, 2d, 

819, Sewing and stitching, R. W. Morrell—1s. 104, 

820. Worsted carding machinery, H, Oakes—8d. 


Belvedere-road, 


Edward Edwards Colley, and Walter Moss, Fleet-stréet, 


AND MIRROR OF § 


822. Constructing walls, &c , J, Tall—10d, 

823. Weighing grain, &¢, T. Robert—l1s. 

824, Looms, G. H., and J. A. Castree—l0d. l 

825. Paying out ànd raising electric cables, R, Tidmán —4d. 

826. Stoves. ash-pans, and fenders, J. C. Morgan—8d. 

827. Obtaining motive power, M. P. W. Boulton—10d. 

828. Dredgers, W. Simons, and A. Browa—1d. 

829. Cabin furniture, C. Bevan —4d. 

830. Sewing machines, A. Baillot—4d. 

831, Ornamenting japannéd goods, &c., T. Farmer, and 
F. Lew's —4d. . 

832. Rails for railways, W. Loeder—Is. 2d. 

833. Umbrella and parasol tip fasteners, R. Lublinski—4d. 

834. 

835. 


Casks for petroleum, &c., J. B. Brown—4d. 
Cutting screw threads, J. Green—10d, 

836. | S 

837. Washing, wringing, and mangling, J. A. Swanzy —4d. 
Gun locks, D. Arnold —8d. aa sip 

839. Signalling in railway trdins, J, C. Stovin—4d. 

840. Obtaining motive power, V. Baker—4d. 

¥,% Specifications will be forwarded from the Commisnuavrs of 

Patenta’ Office, Southampton-buildings, Chancery-lane, by post on re- 

be remitted by Post-office Order, made payable at the Post-office, 5, 

High Holborn, or Mr. Bennet Woodcroft, her Majesty's Patent Office. 


Ink, W. E. Newton—4d. 
838, | 
841. Apparatus for obtaintag light, @. F, Marchisio —10d. 
ceipt of the aniount of price and postage. Sums exceeding 5s. must 
We cannot undertake to forward Specifications, or Books advertised 


$21, Manufacture of cloth, &., J. Lees, and M. Mellor— 3s. 


. from the office of THe ENGLISH MEOHANIO, 


PROPERTY RECOR B, 
ae 
SALES AT THE GUILDHALL COFFEE-HOUSE., 
By Messrs. DEBENHAM, TEWSON, and FARMER. . 
Lease for about 18-years, of those premises being No, 16, 
Old Change, and also premises adjoining—sold fur £1,200. 
Leasehold premises, being No. 45, Cheapside, and No. 
2, Bread-street, term 21 years from 1857, at £1,128 3s. 10d. 
per annum —£2, 700. 
Leasehold house, being No. 15, West-square, St. George’s- 
road, Southwark, term 154 years unexpired, ai £10 10s. 


per annum —£250, j 
AT GARRAWAY’S, 
= l Ey Mr. W. Moxon. 
Leaschold residence, being No, 21, Prospect-place, 
Wandsworth-road, with coach-house and stabie, term 37 
years unexpired, at £6 15s. per annum—£450._ 
Leasehold two residences, being Nos. land 2, Taymouth- 
villas, Amhurst-road, Hackney-downs, producing £142 per 
annum, term 92 years unexpired, at £16 10s. per annum— 
£1,780. l ma Eton, oe 
AT THE EASTERN HALL, LIMEHOUSE, 
Mr. J. G. PREVOST. 
Two leasehold houses, Carter-street, Poplar, producing 
£42, lease 52 years, ground-rent £5—£320, 
Two six-roomed dwelling-houses, Nos. 16 and 17, Wat- 
ney-street, Commercial-road, lease 31 years, ground-rent 
£16 per annum— £300. l 
_ Two leasehold hovises,Nos. 9 and 10, Marmaduke-street, 
Cannon-street-road, lease 28 yea:s, ground-rent £4 4s, per 
annum— £190. 


e 


MEETINGS FOR THE WEEK. 


TuESDAY.—Civil Engineers, 8. Discussion upon ‘Fhe 
hydraulic lift graving dock.” Photographic, 8. Hthnologi- 
cal, 8. 1. Sir John Lubbock, Bart, and Mr. Frederick 
Lubbock, “On the true assignation of the Bronze 
Weapons, &c.” 2, Rev. F. W. Farrar, “On the Adaptation 
of Races of Man.” Royal Int., 3 Professor Frankland, 
On the non-metallic elements.” 

WEDNESDAY.—Society of Arts, 8. Mr. A. M. Bell, “On 
Visible Speech; or, a Universal and Self-interpreting 
Physiological Alphabet.” Graphic, 8. Microscopical, 8. 


CHEMICAL NOTES. 


SUBSTITUTE FOR PHARAOH'S SERPENTS.—‘‘ Serpent’s 
Ezgs,” being made by sulpho-cyanide of mercury, an 
article which is difficult to make anda hard matter to obtain 
in country towns, or even cities, I would suggest a cheap 
and simpie mode of making an article which forms an 
excellent substitute :—Take | part of flour sulphur, 6 parts 
of cyanide of mercury ; rub the sulphur in a mortar with 
the cyanide of mercury to a very fine powder (the finer 
the better), then make a cone of tin foil and pack the 
powder into it rather loosely, leaving sufficient room at its 
bottom to close it. If tin foil is not convenient, moisten 
the powder and form a cone of the same, as pastilles are 
formed, place in tlie sun or near a fire until sufficiently 
dry.— Correspondent of Scientific American. 

PREPARATION OF ALUMINA FOR CoLours.—Dullo obtains 
pure alumina in a very fine state of division by dissolving 
ote kilog. of alum ia five litres of water, adding five 
grammes of sulphate of copper. He then throws into the 
solution about 250 grammes of zinc cuttings, and places 
the whole in a properly heated place for two days. The 
copper is first precipitated on the zinc, and a voltaic 
battery is formed. -By continued action the zinc is dis- 
solved, and the alumina is gradually deposited The 
reaction is ended when the solution gives no precipitate 
with excess:of ammonia. If the action is prolonged, oxide 


of iron may be thrown down, which will give the alumina 


a yellow colour. Should this happen, the iron may be 
removed by boiling afew moments with very dilute sulphuric 


“| acid.—Deutsche Illust.. Gew. Zeit, and Bull. de la Soe. 


Chim., Jan., 1865, p. 78. i : 
AN AMMONIACAL DEPOsIT FORMED BY DRYING BLOOD.— 


-In the Journal of the Chemical Society Mr. J. A. È New- 


lands describes a curious deposit which he found upon the 
roof of a shed in which blood was being boiled and dried. 
It was composed of silica, peroxide of iron, and sulphate 
of calcium in small proportions, but nearly ninety-seven 
per cent, of it consisted of sulphate of ammonia, 
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SCIENTIFIC NOTES. 


Mr. Joun BRownin@ has communicated to the Royal 
Astronomiéal Society an account ofa new method of mount- 
ing the silvered glass specula and diagonal mirrors in re- 
flecting telescopes (the invention of M, Foucault), which 
are receiving more and moré attention, in consequence of 
their cheapness and portability. ` 

AT arecent meéting of the Academy of Sciences at Paris, 
M. Becquerel commuticated a memoir on the zones of 
hailstorms in thé department of the Seine and Marne, 
based on the metéorological reports of sevéral societies, Lt 
is very remarkable that in scme spots (é.g., the forest of 
Orleans) hailstorms should have been so very rare, while 
other places havésufferéd much and frequently from them. 
M. Becquerel acknowledges ignorance of the causes of this 
difference, but considers that they are terrestrial and atmo: 
spheric. At thé same meeting a memoir, by M. Peuzole, 
was read on an important subject—the composition of thé. 
soda, extracted from sea salt by Leblanc’s process. Ina note 
by M. Splitberger on thé colouration of glass, read at the 
same time, he says, id regard to the diathermancy of coloured 
glase, that he has not found any difference between black 
and yellow glass, White glass lets more radiant heat 


pass through, in the proportion of four to six. He dis- 


covered a striking analogy between yellow glass and heated 
sulphur in regard to the spectrum; When the glass was 
coloured reddish brown it extinguished all the more re- 
fracted rays of the spectrum—the red ray alone remained 
visible. Smoked glass, on the contrary, let more yellow 
than red rays pass. A letter from M. Giraud was also read, 


in relation toa memoir by M. Dulaunay on the acceleration 


of the moon’s motion, in which he refers to a remark in 
Professor Tyndall’s work on heat, on the influence of the 
moon on the tides, and the consequent diminution of the 
velocity of the earth’s rotation. 

ELECTRICITY APPLIED T9 Sovunpine.—In deep sea 
sounding, the greatest difficulty is felt, even by experienced 
persons, in ascertaining the precise moment at which the 
lead of the sounding line touches the bottom, a matter on 
which the whole value of the sounding depends, Aù ap- 
paratus, invented by M. Hé !ouin, of Lyons, removes every 
uncertainty on the point. The s»unding line he employs: 
contains within it, along its whole length, two insulated 
conducting wires, the upper ends of which are connected 
respectively with the poles of a galvanic battery in the 
ship. The lead isin two parts, the lower one of which is 
partially inserted into the upper, and is capable ofa limited 
vertical motion within it; so that, when left to hang freely, 
a small empty space is left within the upper portion, by 
the spontaneous descent, for a ehort distance, of the lower 
portion. To the upper end of the lower portion, and 
within the wpper portion, is attached a commutator, which 


ig contained in an insulating and waterproof sheath, and 


which, when the lower portion of the weight is raised by 


—contaet with the ground, comes in contact with the ends 


of the conducting wires, so as to complete the circuit. 
Instantly, by means of the ordinary electro-magnetic 
apparatus, a bell is rung on board the ship, to attract the 
attention of the sounder, and a ratchet is thrown into 
action, which arrests the unwinding of the line from the 
drum on which it is coiled, so that no more ean run out, 
This apparatus is applicable also, when the lead is kept 
hanging down at a certain distance from the ship, of indi- 
cating the presence of rocks or reefs, or that the water has 
become shallow, so as to give timely notice of approaching 
danger. 


. ART NOTES. 


KENSINGTON and Brompton will be in a bustle at the 
beginning of April, when the National Portrait Exhibition 
will be opened; and this bustle will scarcely have subsided 
when it will be renewed by the International Horticultural 
Show; to say nothing of a possible Royal ceremony in 
connection with the Central Hall of Arts and Sciences, 
proposed to be erected on the plot of land, belonging to 
the Exhibition Commissioners, between the conservatory 
in the Royal Horticultural Gardens and the Kensington 
High-road, and nearly opposite to the Prince Consort 
Memorial, now in slow progress. For the purchase of 
stalls and boxes in the Hail, the sum of £47,300 has been 
already subscribed, the price for a box in the first tier in 
perpetuity being £1,000, payable by instalments ; for one 
in the second tier, £500; and fora stall in the amphi- 
theatre, £309. The hall—which is to be available for, 
amongst other purposes connected with science and art, 
congresses (both national and international), performances 
of music, conversazione, and exhibitions of works of art and 
industry—consists, according, to the published plan, of an 
arena, an amphitheatre, and two tiers of boxes, with a 
spacious corridor above these, affording room for the 
exhibition of pictures and sculpture. The building is an 
oval in plan, about 270ft. one way and 215ft. the other ; is to 
accommodate 5,600 persons; and is estimated to cost 
£200,000, exclusive of the value of the land, which will be 
granted by the Commissioners for 99) years, ata merely 
nominal rent. The Commissioners will also guarantee æ 
considerable part of the money required for the building, | 
provided the public subscribe the remainder needed, say 
£150,000, by May, 1867. If we understand rightly, the 
design adopted by the promoters of the undertaking was 
made by the late Captain Fowke.—Builder 

Messrs. Lucas AND GROOM, Wigmore-street, published 
some capital photographs from pictures by various artists, 
and of different classes—so as to suit, no doubt, several 
orders of taste in art. Best among them is a copy from 
Mr. Armitage’s “Esther's Banquet,” recently exhibited at 
the Royal Academy—a capital rendering of the subject. 
We have also two subjects of wrecks, by Mr. KE. Duncan ; 
a humorous subject, by Mr: Dever, styled ‘* Please have 
you seen Mother?”—a little girl’s question .in the street; 


} and others of inferior value, 
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PHOTOGRAPHIC NOTES. 


TRANSFERRING CoLLODIO-CHLORIDE PRINTS TO PAPER, 
These pictures, printed on glass or on mica, are exceed- 
ingly beautiful when transferred to paper. It is well to 
wax the glass, as recommended by Mr. Burgess, before 
coating, Mr. Frew has described a good plan. Paper is 

repared with a gelatine solution similar to that for the 

burneum process, and dried. When wanted it is placed 
in clean cold water for a second, and laid on the glass 
plate, after the picture has been toned, fixed, and well 
washed, This is best done by letting one edge come in 
contact with the glass, and then lay it down so that the 
water may flow away, leaving the paper in contact with 
the collodion film. Now place two thicknesses of blotting 
paper over it, and run a paper knife over the whole, using 
a gentle pressure, when all air bubbles will disappear. It 
should next be placed in a warm soom to dry, and in an 
hour or two it will be ready to be stripped from the glass. 
Another method is described by M : 
- On INTENSIFYING Neaatives.—After fixing and wash- 
ing, pour some of the iron developer over the plate, and 
let it remain one or two minutes; then wash the plate 
evenly but not quite thoroughly, after which apply sul- 
phide of potassium 1 ounce to a pint of water. Pour back 
into the bottle and examine by holding to the light, and 
repeat ad libitum, If this will not answer, wash off the 
sulphide, as directed for the iron, and apply the developer 
the second time, and repeat with the sulphide until the 
lights are as opaque and black as desired. As a rule, I 
should say that a fully exposed negative which is lacking in 
vigour may be strengthened in this way better than in any 
other, and that an under-exposed negative, or one with 
just the right exposure, may be strengthened best with 
the pyrogallic re-developer. 


GLEANINGS FROM SCIENTIFIC WORKS. 


ee () ans 

M. HERAPATH found that certain hieroglyphics traced 
on a linen bandage taken from a mummy were written by 
a solution of silver resembling marking ink, The silver 
was believed, on good authority, to have been dissolved in 
nitric acid. . 

Ir has been ascertained that wax under a pressure of 
13,0001b. on the squar2 inch requires thirty degrees 
additional heat to melt it, about one-fifth of the whole 
temperature at which it melts under the pressure of the 
atmosphere, 

FUSEL oil, an offensive product derived from the distilla- 
tion of spirits, when distilled with sulphuric acid and 
acetate of potash, gives the oil of pears, Oil of apples is 
made from fusel oil by distillation with sulphuric acid and 
bichromate of potash. 


An American telegraphist is led to the conclusion that 
_ on some occasions the “auroral energy” is equal to more 
than thirty-two million horse power for each cubic mile of 
space. 


A LENS, evidently intended for optical purposes, and not 
as an ornament, was found at Nineveh. It was plano- 
convex in shape, and about one 8-5thin, diameter. Ic was 
made from acrystal of quartz. 


IF a person were able to count at the rate of 200 in a 
minute, and to work without intermission twelve hours in 
the day, he would take to count a billion 6,944,444 days, or 
19,025 years 319 days. 

THE great Polgooth mine in Cornwall has been worked 
for tin, with but short intermissions, since the time of the 
Phoenicians. The mine has not been sunk one single fathom 
during the last sixty years. 

It is stated that waves seem to increase in height most 
nearly in the ratio of the square root of their distance from 
the windward shore. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The supply of timber, iron, steel, tools, rails, casting, and 
other plant, as they may be required, for the War Depart- 


ment works in the Portland district, from 1st April, 1866, to 


8Ist of March, 1867. 

The Directors of the Swaffham Waterworks Company, 
Limited, are prepared to receive tenders for the construction 
of the following works, in sections as numbered in the 
undermentioned specifications :—1. Tower. 2. Well. 3. 
Engine and Boiler. 4. Three-throw Pumps, 5. Cast-iron 
Tank. 6, Cast-iron Pipes. 7. Laying Pipes, and subject to 
the general conditions numbered 8. Particulars of Messrs, 
Atkinson and Sons, 6, Quatity-court, Chancery-lane. 

Erection of a gymnasium in New-street, Cambridge. 
Particulars of Messrs. Sumpter, Hyde and Crane, 8, Free 
School-lane, Cambridge. 

Supply of wrought and cast-iron and other metal work 

or the reconstruction of the Waterloo-bridge over the 
river Irwell. Particulars at the office of the City Sur- 
veyor at the Town Hall, Manchester. Also works in exca- 
vating, and the supply of stone, brick, and labour. 

Supplying and fixing the Ouse Valley Railway, in Sussex, 
about 70,000 lineal yards of POST and FOUR RAIL RAILWAY 
fencing. Particulars of Mr. John Pickering, 14, Chatham- 
place, Blackfriars, London. 

Completing the spire of the church at Wheatley, a 
station on the Great Western Railway. Particulars of 
- the Rev. E, Eston, Wheatley, near Oxford. 

Erection of a police station, magistrate’s room and 
offices, at Wellingborough, in the county of N orthampton., 
Particulars at the office of the county Surveyor, North- 
ampton. l 

Construction of a bridge and viaduct for the corporation 
of the borough of Stockport. Particulars of Mr. Brierley, 
- Civil Engineer, Blackburn. . 
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TENDERS SENT IN FOR BUILDING 

l WORKS. 

For first portion of Buckhurst Hill Congregational 
Schools. Mr. J, W. Morris, architect:—Abraham (ac- 
cepted). £916. 

Alterations to house, No. 30, Bridge-street, Sunderland. 
Mr. J. Tillman, architect :g-Stafford and Baker (accepted), 
£160. . 

For the erection of two detached residences, for the 
Bedford Building Company. Mr, Usher, architect :—Winn 
and Foster, £1,620. 

For alterations to No, 15, Stockbridge-terrace, Pim lico, 
for Mr. L. Hart :—Wigmore (accepted), £262 10s. 

For alterations to No. 8, Upper Wimpole-street. Mr. 
we mee architect :—Warne and Son (accepted), 

l, S. 

For villa residence and stables, at Shepherd’s Bush. 
Mr. W. A., Baker, architect :—Oughton (accepted), £2,441. 

For organ factory, in New Inn-yard, Tottenham-court 
Pae : Mr. W. A. Baker, architect :—Oughton (accepted) 
2,725. 

For works at the Riding School, Seymour-place, Bryan - 
stone-square. Messrs. Bird and Walters, architects :— 
Williams (accepted), £1,529, 

For house, Sunningdale, Berks, Mr, Bartleet, archi- 
tect :—Conder (accepted), £2,887. 

For Congregational chapel, Bromley, Middlesex. Mr. 
J, W. Morris, architect :—Abrahams (accepted), £2,330. 


PRICES CURRENT OF TIMBER. 
Per load— £ s. £ 38, 


Ss £ & 
Teak ..ucescees 11 10 12 10] Canada,2ndqual. 1210 14 0 


Quebee, red pn. 3 5 4-15/St. Petersburg 
yellow pine 215 310 Yelse 1010 12 0 
Memel @ecesogeas 0 0 0 0 Finland Ceernessasese 8 0 10 0 
CLM sesesreree 310 5 0| Memel nesens O 0 O O 
Dantzic oak...... 310 6 O| Christiania, per 
r eeetetsearce 2 5 3 10 C. 12 ft. 
Memel fir sostoecte 3 0 j 3 10 by 3 by 
Riga sesoses 3 5 310 9in. yellow 18 0 23 0 
Swedish ....... 2 0 210] Deck, Plank, 
Masts, Quebec, Dantzic 
rd. pine... 610 810 per 40 ft 
yellow pine 5 0 6 0 5 ing .. 014 O 0 
red pine..... 0 0 0 0} Staves,perstand- 
Lathwood, Dant. ard M. 
LEELLE TIEZ] 5 10 6 10 Quebec, pipe eee 80 0 85 0 
Dt. Peter's... 7 0 8 0 puncheon.., 20 0 25 0 
Yellow Pine,per — Baltic crown 
reduced C. PIPE sesss.170 O 190 0 
Canada, Ist qual. 17 0 19 10 
MISCELLANEOUS. 
££ 8. Ss £s 
PUMIOE STONE pr Olive, Gallipoli... 56100 0 
DOW. ssereeeassos 0 8 0j Cocoanut, Coch. 
OILS, &O. i ton LEZTETIEXIET) 51 10 52 0 
Seal, pale pr. tun 50 0 0 0| Palm, fine ......... 41 10 42 0 
Sperm body esses] 20 0 0 0 Linseed eceresesares 39 10 0 0 
Cod wsccosssessorseeee 50 O O O| Rapeseed, Eng. 
Whale, Sth Sea pale ......0000. 49 10 50 0O 
pale ..sercoeeee 48 0 50 0| Cotton, seed e... 32 10 39 g 
LATEST PRICES OF METALS. 
COPPER. £ s. d. £ B d, 
Britis h—cake and tile...........per toa 94 0 0 96 0 0 
Sheet Seesosssoctsesseescsserasesegresesases oO 96 0 0 101 0 0 
IRON. 
Pig in Scotland .........+0..per ton. 3 18 3 cash. 
Welsh Bars, in London....... do 715 0 8 0 0 
Wales vccsssiesess do 615 0 700 
Staffordshire .., do 815 0 0 0 Oo 
Sheets, single in London ...... do 10 15 0 000 
Hoops, first quality....cssseores do 915 0 — 
LEAD. 
Pig, Foreign LE EKE? esosonsosesossosssssee POF ton 20. 0 0 20 5 
Red or minium s.ssesessesesssoseee GO 22 0 0 — 
QUICKSILVER „eseo sopesorossssosseos per bottle 715 0 8 0 0 
TEEL, 
Swedish faggot  sssssseosressssso DOr ton 00 0 — 
39 COS 3s iiiiroissstri canes do 15 5 0 15 10 0 
TIN. 
English BlOCKS......cseceseeees per CWE 410 0 411 0 
Banca CRHt get eeseeseeesvtecesossesesnsseg do 4 8 0 -— 


LONDON COAL EXCHANGE. 


PRICES OF COALS PER ToN. 
Lamberts West Hartley, 15s. 6d.; Shaw’s Hartley, 


18s. 6d.; Walls End Gosforth, 15s. 9d.; Walls End Har- |. 


ton, 15s. 9d.; Walls End Haswell, 19s.; Walls End 
Hetton, 19s.; Walls End Tunstall, 15s. 9d. ; Walls End 
Heugh Hall, 18s.; Walls End South Kelloe, 18s.; Walls 
End Tees, 193. 6d. ; Walls End North Staffordshire, 173.— 
Ships at market, 80; sold, 43; unsold, 37; at sea, 30. 


AN EXCELLENT METHOD oF CLEANING VARNISHED 
Puates.—Take one pound of old collodion, and add to it 
one ounce of muriatic acid, and shake well. Then take a 


-varnished plate and flow with the above, on the varnished 


side, the same way as you coat a plate with collodion ; 
after which, lay it on the table, coated sideup. Coat another 
plate in the same way, and lay this one on the cther, face 
to face, so that the two varnished Sides are together, and 


proceed in this manner until you have coated as many 


plates as you may wish to clean, and so let them remain 
tor at least fifteen minutes ; then separate two plates and 
place them in Some water, and at the same time rub them 
either with your hand or a cloth, when the varnish and 
collodion will all come otf as easily as a collodion film which 
had never been dried. Wash well, and clean as a new 
plate.—Year Book ot Photography. 


k 


_ [Maro 16, 1866. 
IMPORTANT TO ADVERTISERS. 


Lhe Proprietor of the “ English Mechanic” gives inser» 
tion to Workmen’s Advertisements, “Situations Wanted,” 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words, Every additional Eight Words 
Four pence. i 


Postage stamps received from advertisers in the country. 
OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 


Wyant, to APPRENTICE (indoor) to an Engine 
, Fitter, or Machinist, or any trade in the hardware 
line, where journeymen can earn good wages, a strong lad, 
aged 16, understands slightly filing and turning. A small 


Po an will be given. Apply to Mr. J. Aston, Hythe 
en 4 34 


IRONFOUNDERS. 
ANTED, by a General Moulder, a situation (in Mid- 
land Counties preferred). Sober, aged 34. J. H, 
B., Post-office, Fordingbridge, Hants. 


MeD, by a Young Man, a situation as CLERK” 
or any out-door occupation (not menial) where con® 
fidence is desired. M. M., Post-office, Emsworth, Hants, 
ANTED a situation by a young man, to go abroad 
as Working Engineer.—Address, stating terms 

X. Y., Post-office, Hammersmith, 


eee 
A FITTER and Machinist seeks a situation to make or 

A. repair machinery ; can also make iron doors, tanks, 
boilers, &c. References to present employers, J. C., 115 
Dougias-street, Deptford, Kent. 


eee 
\ \ J ANTED, by a Competent Young Man, a situation a 

Engine Driver and to dorepairs, Fourteen years’ 
character from last situation.—Address J. M., No. 3, 
Waterloo-place, New Cross, Deptford. 


A’ Working Foreman or to erect and keep in repair 
machinery. Could, if necessary, provide lathe and 
tools.—Address, 8, M., 7, West-street, Neckinger-road, 
Bermondsey. a: i 


SITUATIONS VACANT. 


TO IRON MOULDERS, 
Wy rren, a Good, Steady, Working FOREMAN, 
_ to start a new foundry, if also accustcmed to brass 
moulding desirable, Address C, and W. Walker, Midland 
Works, Donnington, Newport, Shropshire. 


ANTED, a first-class Ornamental Gothic Carver (in 


stone and wood preferred), Apply to R. L. Boulton, 
Sculptor, Worcester, 


~ ee 
V ATED, a good Foreman of Carpenters ; one accus- 

tomed to out-door work. Good wages. Address, 
A. B., Mr. Gooch’s, 55, King William: street, E.C. 


WANTED, a good Three-Branch Hand—Plumber, 


Painter, Glazier. Apply to William Rose, Build 
Chislehurst, Kent, S.E. PES i ose, Builder, 


ANTED, a first-class Clerk of Works. Address to 


Mr. R. Moffat Smith, Architect, 33, South King- 
street, Manchester, i ae = 


ee a hs ye a 

IRDERS.—Wanted, an Agent with an Office in London 

to solicit Orders for Wrought-Iron Girders, Bridges, 

Roofs, &c, Apply by letter, with terms, &:,, A. Z., Post- 
office, Bilston. 


a St aL 

Cn Makers wanted. Apply at Clark and Com 

\ pany’s Patent Shutter Works, Rathbone-place. 
EWELLERS.—Wanted, an Improver to the Pearl and 


Diamond Setting. 13, Catharine-street, Copenhagen - 
street, Barnsbury. l 


L mI I 

ARPENTER wanted, near King s-cross, to do work at 

his own home. Apply 10, Belgrave-street, Argyle- 
square, 


We an energetic Foreman of Joiners. Address 
stating age and reference, 40 A. B., Post-office, 
Clapham-common, 8, 


We ie or Three Carpenters and Joiners, Apply 
at the New Buildings, Manor-way, Blackheath 
Park, Blackheath. 


PARTNERSHIPS. 


ANTED in a Machine Tool Business, where an addi- 

tion to capital and an increase of orders are required. 

Address full particulars to J. G. Arnold, Deacon’s, Leaden- 
hall-street, London. 


HEMICAL,—Wanted, a Gentleman, with Chemical 
experience, to Invest £1,500 ; return for outlay about 
£500 annually. Address, Box S 23, Post-office, Liverpool, 


WO Practical Engineers, well versed in locomotive, 
marine, and stationary engines, hydraulic, crane, and 
general machinery, desire a Partnership in small works. 
Would invest £1,000, Address, Alpha, 21, Iron Gate 
Derby. 
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SR EE TY TEE E SE 


FOR SALE, 


Eo (23 horse) and Cornish Egg-end Boiler, with 

Driving Shaft and Band Steam Gauge Piping. Side 
of Mr. Fenemore’s Livery Stables, West-street, We!l 
street, South Hackney. 


HE PATENT of a HIGH-PRESSURE COCK to be 
~ Disposed of, just patented. Apply, 1, Upper Gordon- 
street, Enuston-square, W.C. 


Í ATHE, with 8 feet bed, 134 centre, and slide rest; 
4 Drilling Machine, with 4 feet Flywheel; suitable for 
wood or iror. Apply to 188, St. George’s-street, Hast. 


HIGHLY finished, second-hand TURNING LATHE, 

on mahogany frame and fitted with ornamenta 
chucks, tools, and instruments, curvilinear, reciprocating 
and spiral apparatus, mahogany chest of drawers, and 
cases of tools. Particulars of W. J. Evans, 104, Wardour- 
treet, Soho, 


A SMALL LATHE, 3} inch centre, and tools for ditto. 
2 


23, Little 


, Liverpool-street, Finsbury. 
NUMBER of CARVING TOOLS, in good order. 
Apply, before 12, at 189, City-road. 

ye (good strong); weight, 30lbs. 13, York-street, 
Globe-road, Mile-end-road. 

works, Kingsland-road-basin. 

T one of the best and leading thoroughfares of the city, 


PORTABLE FORGE, nearly new, £3 10s. 
Guilford-street, Russell-square. 

A LOT of useful PIECES of MAHOGANY very cheap, 
and a Good Lathe for Sale. 9, St. John-street-road, 

ANDSAWING, Mortising, Tenoning, Fret-cutting, and 

other Wood Cutting Machines. Commercial Iron- 

a PHOTOGRAPHIC BUSINESS. Apply, Y. Z., Mr. 

‘Sanford’s, 18, Red Lion-square, W.C. 


EVERAL PORTABLE and FIXED ENGINES; also, 
a 10 horse Traction, with all the latest improvements, 
J. W. Lee and Co., Queen-street Works, Leicester. 


—_ 


HOS eee ENGINES of Twelve, Ten, Hight, Six, 

and Four Horse Power, of first class construction and 
finish. Apply to Cuthbert Russell, Steam Engine, Manu- 
facturer, Strood, Rochester. 


WANTED TO PURCHASE. 


Second-hand overhead traveller, in good repair, 
; Address, with particulars, price, &c., and where to 
be seen, to S., Trickett, 24, Mark-lane, E.C. 


ae Condensing Beam Engines, on columns (requiring 
no engine house)—one 60-horse power and 7ft stroke, 

the other 30-horse power and 6ft stroke, Apply to Wil- 

liam Charles, Millsands Forge and Rolling Mills, Sheffield. 


MMEDIATELY, 300 to 400 tons of Pebble Pitchers, 
Apply by letter, to T. T., Stanley Bridge Wharf, 
King’s-road, Chelsea, S.W. 


Vee to Exchange a Small Pair of NEEDLE 
TELEGRAPH INSTRUMENTS, with bells for a 
Model Steam Engine.—Address B, B., Box 7, Post-office, 
Southport, 


DUBLIN 
INTERNATIONAL EXHIBITION. 


ne ret 


No. 632— CLAss D—SECTION 22, 


ers RG 


PRIZE MEDAL 
AWARDED TO 
CHATWOOD’S 
PATENT SAFE AND LOCK COMPANY 
(Limited), 


LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 
FOR THEIR 


EIRE-PROOE SAFES, LOCKS, &c. 
WITH SPECIAL MENTION OF THE 
“WEDGE PROOF FASTENINGS” 


OF 
S. CHATWOOD 


NEW BOOKS. 


Will be published Manon 15, 1866, price 58., 


“DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work will contain a description of all the Drawing Instru 
ments that are ofany value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement, It will include a 
description of Instruments for striking useful grometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c, 

The work will be serviceably bound in cloth, and illustrated by 
over 200 Engravings 

Subscribers’ names received before the date of publication will have 
proof copies of the work sent post-tree. Remittance 5s.. may be in 


| postage stamps, 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 

Establishing the origin of the art. 
By HENRY DIRCKS, CE, &c, 
Author of “ The Life of the Marquis of Worcester,” &¢., &c, 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 


World, E. and F. N. SPON’S CATALOGUE ot BOOKS, 
New and Second-hand, relating to Architecture and Building, Civil, 
Mechanical, and Military Engineering, Metallurgy, and Mining, 
Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &e. 


London: E, & F.N SPON, 16, Bucklersbury. 


Just Published, in 4to. case, price 3s. 
IAGRAMS giving WEIGHTS of IRON 
GIRDERS up to 200 Feet span. By B, BAKER. 
London : E. & F, N. SPON, 16, Bucklersbury. 


WORKMEN'S WAGES. 
AXTON’S TABLES : to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand. 


MICROSCOPES. 
OW TO USE THEM.—Third Edition, An 


Illustrated and Descriptive Catalogue, containing the names 
of 1,500 Microscopic objects. Post-free for six stamps.—F, and J. 
AMADIO, 7, Throgmorton-street, E.C, 


MERICAN MECHANICAL AND 
ENGINEERING. BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks: 
TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


RADES UNIONS. By the Author of the 
“ Working Man’s Way in the World.” 
1. Their Objects. 
2. Strikesfrom the Strikers’ Point of View. 
3. General Considerations. 
See tbe LBISURE HOUR for March, price 6d. 
56, Paternoster-row ; and all Booksellers. 


NPROTECTED INVENTIONS. — “‘Infor- 


mation for Inventors to the best and cheapest means of pro- 
tecting their inventions, under the Patent or Designs Acts,” by Mr. 
M. Soul, Member Soc. of Arts, formerly conductor of “The Artisan 
Journal.” Free by post, on application ; British and Foreign Patent 
Office, 3, Leadeuhall-street, E.C. 


THE PATENT CAP FOR MAPS, DRAWINGS, &c, 


Disc at end 


Showing plan “ Capped. 


Vy ESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That thej‘ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. (1) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 

To be had only of the Patentees, 
Wu. WALLIS and Co, 
1, Charles-street, Parliament-street, Westminster, S.W. 


the wall of the chest night and morning. 


W. HART'S HIGHLY ALBUMENIZED 


e and other PHOTOGRAPHIC PAPERS, 8s. 6d. per Quire post- 
free. Paper prepared for Wholesale houses. 
F. W. H.S VOLUMETRIC APPARATUS, 
F. W. H.’s GOLD and SILVER SAVER. 
F. W. H’s ECONOMIC FILTER and PERCOLATER. : 
F. W. HART'S MAGNESIUM LAMPS, the first and best intro- 
duced, from 5s, upwards, Wire or ribbon, &c. 


N.B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular ` 


' of the above and other inventions on Application. 


52, CANTERBURY-ROAD, near Kingsland-gate, London, N. 
Post-office Orders on Kingsland-green Office. 


PLANS, ELEVATIONS, &c., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars. 


CREW CUTTER’S GUIDE, 
Price 1s, 6d., or stamps. - i 
Containing 115 Pages and nearly 2,000 Trains of Wheels, all differen 
threads and pitches, 
Tables for Tap making for Engineers, ł to 6 inches, Gas Taps in. 
2 inches, Mr. Whitworth’s thread and make. 
A lithograph showing a new radius gear invented by the author 
of this work. 


alay be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent. 


SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodelites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s. 6d. $ 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s, 6d. ; T squares, 1s.to 5s.; Measuresand Rules 
o fall nations. Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood-Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


AUTION to ARSHITECTS and BUILDERS. 


In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 

SMITH’S PATENT DOUBLE-ACTION DOOR SPRINGS : 

SMITH’S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING ` 
for FRENCH WINDOWS~ 
The above are most respectfully réquested to observe that all 

GENUINE ARTICLES are stamped with the NAME and ADDRESS 
SMITH, Patentee, 69, Princes-street, Leicester-square, London 
and SUCH ONLY are WARRANTED. 


O CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock Iron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Train Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, ‘Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description. - 

JOHN HORSLEY, 
_ Iron Agency Office, : 
2, ST. ANN’S SQUARE, MANCHESTER, 


WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Spencer, Esq., Surgeon, etc. 
Salford, deservedly celebrated as the most successful practitioner 
in all pulmonary affections. 


To invalids whose ailments are increased in frosty and foggy 
weather, it isanever-failing source of comfort and ease from suffering 
enabling them to breathe with freedom during the keenest frost and 
thickestfog. SPENCER'S ELIXIR possesses every property which can 
be beneficialin cases of COLDS, COUGHS, ASTHMA, and all Cowplaints 
ofthe Chest and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and too often 
gains the mastery over its victims before even its approach, much 
less its presence, is suspected. Consumption is one of the most 
common and fatal, and, letus add, most distressing diseases to which 
the inhabitants of this country are exposed; the duty, therefore‘ 
becomes paramount, upon all who have the means of repelling such 
an enemy, to urge itsadoption upon others ; and such means are pro- 
vided in SPENCER’S PULMONIC ELIXIR. 


Prepared with great care by the Proprietors, T. ROBERTS and 
Co., 8, Crane-court, Fleet-street, London.—May be had of all Medi- 
cine Vendors in the Kingdom, in bottles at 1s. 13d. and 2s. 9d. each. 


ATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician— Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. . 
THOMAS ROBINSON, Hon, Sec. 


OLLOWAY’S OINTMENT AND PILLS.— 


High and low, oldand young, rich and poor, have availed 
themselves of Holloway’s remedies, and have in gratitude testified 
to the success which has followed their employment. Few maladies 
can befall mankind which do not admit of alleviation, relief, or 
cure by these healing, soothing, avd purifying preparations. The 
action of the Ointment and Pills is wholesome in the highest degree, 
and never can be harmful in either external or internal ailments, - 
Holloway’s remedies cure sores, ulcers, sprains, bruises, diphtheria, 
chest complaints, indigestion, derangements, and Dbiliousness. In 
influenza, bronchitis, hoarseness, coughs, shortness of breath, and 
palpitation of the heart, this Ointment should be well rubbed upen 


ry 


UPFIELD GREEN, 
JOINERY HALL BUILDINGS, 79, UPPER THAMES STREET, E.C, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. 


sey 
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ie noe KO z KS ON ENGINEERING, | TUCK’S PATENT STEAM PACKING. 
| ~ (Military, Civil, and Mechanical.) _ oN Meaty O STATEROTNTS, PUNTS, $o. 

AROHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, - 
| PUBLISHED BY 


ATCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


NOTICE ! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti an d | 


> ADVANTAGES.—A more perfect va- 
3g cuum is obtained, Friction reduced, 
SS great saving in oil and tallow, and the 
Packing is gradually and completely 
worn away without becoming hard. 
Thus obviating the necessity for 
drawing the old Packing 


J. H. TUCK AND CO. 35, | 
„CANNON STREET, E.C. 
3 WORKS, LAMBETH. 


J. H. TUCK AND ÇO., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
\-TUCK’S PALENT PACKING, as. also 
upon their other Rubber Manufac- 
tures, 

VALVES GUARANTEED QUALITY. 

SAEET INDIA-RUBBER. ~ 
à Bon TUBING, BANDING, BUFFERS, 

Coy Ce . 


4 J.H. TUCK AND 00. 35, 
arene CANNON STREET, E.C. 
DECAY or STONE, BRICK, WOOD, TRADE MARK. ‘WORKS, LAMBETH. 


Zambra, and will be forwarded post-free on application. 
NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 122, REGEN T STREET, and 153, FLEET STREET, 
| LONDON. 7 


DAMPNESS IN BUILDINGS EFFEOTUALLY CURED 


ris 
g ae = Orn IRON STRUCTURES — W.& A. GLOVER, 
VERGE a ew 
aoe ao 2 N ENGINEERS, MACHINISTS 
ay T = n = (5 PERMANENTLY ARRESTE D, "LATHE, AND TOOL MAKERS, 9 
i eu = f == fs OR IF NEW 191, OLD KENT ROAD. 
r l = A 1 = Sates = EFFECTUALLY PREVENTED!!! SMALL SCREW CUTTING, TURNING, AND PLANING. 
il | JOSEPH STANLEY, | 
| BY THE USE OF (Late Foreman at David Hart’s,) 
pid ; ENGINEER AND BUILDERS’ PATTERN 
SZERELMEY’S MAKER. 


SILICATE ZOPISSA 83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arrange trom instruction according to 


requirement, 
AND s 


= z z = 3 À (Late Lewis & Son), 
THE SILICATE ZOPISSA. | THE GRANITIC COMPOSITION The Preservative Compositions having proved so eminently ENGINEER, MACHINIST, LATHE & TOOT, 


ethe only successful process applied | Has been applied to the wHore off Successful during the many years’ trial to which they hav : å 
to the Stonework of the | ‘the IRON ROOFS, &c., ofthe | been subjected upon Public and Private Buildings and MAKER, and Modeller of New Inventions. 
Me: NE Ln Shipping, Åc, Szerelmey and Co. have established 41 GREAT UEEN STREET LINO L 9 a 
HOUSES OF PARLIAMENT. te ares fe the manufacture and supply of the Com- ’ Q N- ’ OLN’S INN-FIELNS. 
ry large scale, and are now enabled to 
es execute all orders with the utmost despatch (Late of 5, Wych-street, Strand.) 
See the Printed Returns to the order of the Honourable the House of paton, ; Y gs N ? 
Commons, dated March 8th and May 16th, 1860, which give the Reports For prices, oid rutin, SHIPPERS SUPPLIED. Machinery made to Drawings or Patterns, and Worked 
of Frofesor Faraday, on Bodia Murchison, and tho lata Sir Charles g i : particulars, address to the out to Scale. 
arry, all of whic orts incontestably prove the great success of these . 
EA eA l Rep gr ITY OFFICES OF SZERELMEY & C0.. AMAT : 
These processes have also been largely applied in the Redecoration of 39A, KING WILLIAM-STREET LONDON A EUR S LATHES. 
i 2 = 3 $ EN © a 8 
ST. PAULS CATHEDRAL. E.C. (Close to London Bridge.) BNTLEMEN Who require a Turing ‘or 


Screw-eutting LATHE would do well to order of 
rare | RICHARD PEARCE, 
PATENT FRENCH B AND LATHE and TOOL MAKER and MACHINIST, 
l aa 77, GREAT SUFE ; 
SAW BLADES. (7, GREAT SUFFOLK-STREET, BOROUGH, S.E, 


Lathes ready for use from £3 10s. 


OTAN DARD GAUGES, Surface Plates, Straight 
Edges, Scales of Length, and other Instruments of Precision of 
great accuracy and of all sizes. Screwing Tackle, &c. 
H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester, 


LEATH D BAND JAM 
. for ee le eee ner 5 , MUEL WORSSAM & CO.. (From. ved Pei 9 
Leather Hose Pipes, Fire Buckets, &o. ght 45 hapot and Boll Wie oe a EE ENGINEER and MACHINIST, 


# throughout the United Kingdom, b Manufacturer of Lathes, Planing Machines for Amateurs - 

ne ae ney vie nd D SERTA to eh ea Se E a rae of Lathe pee pes Oranmiental a 
m l- ofan inch to 8 inche ; 4 mgineer’s Tools, &c. oring, turnin aning, screw t 

€ to 50 feet in length, 5 m width, and up | cutting, dividing, &o, ” AR Ree ee 


4, GIBSON-STREET, WATERLOO-RoAD, $, 


W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN SERRES O TETO TERADE STREET, 


Price Lists Free. The vast superiority of Perin’s Band Saws over any 


SS eee @ others in point of finish, toughness, durabilit Be ee ee eae) ea eee 
x : ; ; pi , , a Y, and 2 
ESSRS. WELLS AND HA LLhave al ways p evenness of temper, is now everywhere admitted. U P R I E U X S A. N T I.-C O R R O S I V E 
in stock every description of India-rubber, Silk, and Cotton i S. Wand Oo. k i PREPARATION ve dee aoe OF INCRUSTATION 
Covered Wires for Electrical Instruments, Bells, &c. oin w 0. keep a large stock of all sizes up to ; OILERS. | 
l ‘Also, Zine and Lead Wires i Tapiro Thich oes n supply erders to any MR. J. ABBOTT Extracts from Testimonials. 
j . . x 8 nee ; + 5 á eUa . 
THE NEW SPIRAL VOLTAIC WATER BATTERY. notice, paom, wisam twenty-four hours Sir,—We have used your Composition for some time and find it 
India-rubber and Shellac Varnishes supplied: oe removes the Incrustation upon the inside of the Boiler, better than 
MANSFIELD-STREET, SOUTHWARK, S.E. For Price Lists apply to any other composition we have had before—We remain, Sir, your 


one ene So vonta BARRY BROTHERS. 
ir,—We have used your Composition for about twelve mont] 
SAMUEL WORSSAM & CO, | and find it the best we ever used, our boilers being free from scale. 
and in good condition. Please send us a supply as soon as conve. 
SAW MILL ENGINEERS, rient, and ot lige,—Yours respectfully, E. BRITCHFORD Managing 
Engineer to Mes-rs. Courage and Co. ú > 


304, KING'S-RO AD, CHELSEA. Agent Mr. JAMES EBON 5 rio laa Dockhead, Bermondscy 


AND 60, ALDERMANBURY, EC. 


TEAM ENGINES, 23-HORSE POWER, 


HORIZONTAL, with GOVERNORS, PUMPS, &c., 
| COMPLETE, £15 15s, i = 
RAY, MEAD, & CO., 38, Upper Thames-street, EC, ROWN and CO.’S TABLE and LABORA- M ONEY ADVANCED in sums of any amount 


a TORY GAS STOVE is the me ELEGANT, Economie, and for long or short periods, ene or more sureties required, except 
ii PASS Saas really useful Gas Stove ever offered to the Public. i the security of a deposit or mortgage is given. Lifə a , : 
ustrated price lists on application. The following are a few of the uses to which it can be applied. All S : BSUTANCE IS 


: a ` k 
sorts of domestic cooking upon the table. It will boil Three Pints of (Limited), i OL Domes y a NOA COMPANY 
, 2 pn 


ORIZONT AL ; ENGIN R a r Do in Five ea aunt ae fuse dentist’s metals. For THOS. BOURNE, Sec 
7 É, E Cornish and aboratory purposes is invaluable. l d 5 i 
. ree ten OM Phat wip! le a ah ? * n i i i i Y = F 
Vertiéal ‘Tubular Boilers of all powers on hand, orin course Price, retail, 7s. 6d. each. A liberal discount to the trade: . 


aR Aaa 
p ertical . 2 Brown and Co,, Gas Engineers and Sewing Machinists, 3, Museum- to LEND in ri 
ae a ee a SMITH and Qo., Engineers, 27, | street, Oxford-stteet, London, W. T 4 () of Leaseholds ae PLR on Security 
The veils ane lied by this EN TEN E CEET E Eea i EOR E Mac pa EEA Apprise or For every £100 advanced (including interest) for % Po 
EP a pa E Se were Na Peerage ` oe ‘ 5 d ring 4 wait d a ad ne ma. ro- ° . LS, . i e . 
theNational Boiler InsuraiiceCo. (Limited). mium required, ~~” ee eer aa aa aaa MALDEN, y. Hart cet, Bcd Wee 
3 E 3 ae aa ` s 3 ? Uo 


Marcu 16, 1866.1 


PATENT HOLLOW STEAM PACKING. 
HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of Indiasrubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
tho only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has ne 
removed to the above address, 


AMATEURS’ LATHES from 35s, 


STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL STEAM ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON WORKS, 

READING, where Engines and Boilers of the best material and work- 

manship can be obtained at such prices never before offered to the 
public. 


MESSRS. DEACON & DUTTON, PROPRIETORS. 
MHE IMPROVED LEATHER. DRIVING 


STRAPS FOR MACHINERY are stronger. for. a, giyen weight, 
more effective, more durable, and cost considerably Jess than any 
other kind of Driving: Belt. Special Straps. for Portable Engines, 
Price Lists free, 

Tarner’s Ratent Strap.and Hose Companys 
Manufavtory, Armit, Works, Greenfield, Manchester.. 
81, Mark-lane, London, EO; Mr. H: FERRABEE, Agent. 


[ORLON SELF- ACTIN G LUBRICATORS 
FOR STEAM ENGINES. 
Testimonials and Prices Posi. free. 
Apply to EDWIN, H. NEWBY, 
394, King-William Street, London, E.C. 


The above Lubricators. grease. every. Particle of steam previous to 
its passing through the; valves into the. x ders: 


NVENTIONS. PROTECTED BY 


ee 


PATENT or REGISTRATION, at fixed and. most | 
The Inventors’ Manual: free. by: post, | & 


eet charges: 

ratis: on application.—Apply to, Mr. B BREWER (late 
Bar ow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years: 


INVENTORS: AB SISTED 


N Securing, Carrying Out, and Disposing of 

their Inventions—Apply to Messrs. B. BROWNE and CO. 

‘British and Foreign. Patent Office, 49, King William-street, London- 
oridge. 


A. Pamphlet gratis, on Cost,of, Patents, may be had on application., 


INVENTIONS secured: by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
PETAN and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


rn O INVENTORS—GENERAL} 
PATENT OFFICES.—L. de FONTAINEMORBAU, | 


4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; scaling patent, £19; French patent, £7 108. ; 
Belgian Patent, £3 10s. Qircular. gratis. on. application. 


ATENTS FoR IN VENTIONS. — Full 
instructions mayos ° btained by: applying to Mr. W. 


T. RAWLE, Office. of Bart ang Horeign Patents, 8, Small- |: 


street, Bristol. 


OTICE TO. INVENTORS.—Ofice for | 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch ofñces and 
agencies in every Continental State and in America. 
Established 80 years,, Full information, as to expired or 
existing Patents at-home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co, Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-GROSS, W.O. 


ATENTS. __MESSRS. LAXTON (many 
years Editors of the.‘ Civil Engineer and Architect's Journal’) 
Transact all BUSINESS: relating to Patents, ox. Registration of De- 


street, Str and, 


HEEL, RACK, and SCREW “‘OUTTIN G. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
jength or Bien Dividing P drilled or r lined. Screws cut to T 
gize or pite y. 
george’s-road, $. London, 


TR LONDON DRAWING ASSOCIA- 
TION for supplying. Engineering, Mechanical, 
Architectural, apd General Prawie Pesiens, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping,. 7, 
a ee Adelphi, London, Enclose stamp for pro- 
pectus 


pE 


EN GLISH 


Warehouse, - 


W. T. HENDRY & Co., 


- signs. Six months’ protection From eight- guineas, 5. —34, Arundel- | 


| D. RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS, 


MECHANIC: AND MIRROR. Of SCIENCE, | 


Registered 


MM 


Trade Mark 
on each 
Telescope. 


6 
THE ‘D Y E R ?. 
WITH LEATHER SLING AND CASE, 10s. 6d, AND WITH ASTRONOMICAL 
EYE-PIECE, 15s. 6d. 


This Telescope has an Achromatic Object-Glass 1°1 inch diameter. It possesses ama | 
nifying power of 144 ti 
porao and ote eae aie clock at idee MILER, and distinguish windows in Bonae at TEN MILES. ime, 
= n-glass, magnifying 324 times superficial, converts it int A 
showing Jupiter with his Satellites, the Solar ate Lunar mountaing, & &e. ny sees a eneORGA 


SENT CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND. 
MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. | 


TELESCOPE. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTION S AT ALL THE EXHIBITIONS. - 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


“ EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machins 


WITH ALL THE LATEST Fa 


 WHIGHF & © MANN, 
143, HOLBORN BARS, LONDON. 


MAN UFACTORY—GIPPING WORKS, IPSWICH, 


Crickmer’ s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN ‘PRICE, ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING... .. - 6d. per tb. INDIA, [RUBBER CORE PACKING. To ne 3) .. 1a, 4a, y Der. aes 
CRICKMER’S PATENT PACKING... .. 3d: Do. aie 

This Packing takes less Tallow to lubricate it than any other, and ia a Pliable. Metallic Surfaco te Feguin ig but Lithia Piesstite to, ` 

keep it Steam tight, there is a great saving in friction ` 
PATENT TALLOW PUMPS AND. LUBRICATORS. - 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &e, 
OAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, ‘purporting. to, be. Orickmer’ ð, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


2 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable tool of this kind, graduated. tọ, the. Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACOURACY, may be. Obtained of 


RICHARD LLOYD. 


MILL AND MACHINE FRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, =; 


ate me NE 


Clubs of Workmen supplied at reduced Prices. No. equal tool i iş. sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SOREW-CUTTING LATHES. 


E. BOURDON’S PATENT GAUGES — —-GIBFARD’S INJECTORS. 
Drawings and Prices on Application to, 


73, QUEEN STREET, Eonpon, E.C. 


which has been established upwards 
; -infe ormation respecting the 


id Gratis, b F 
DONS H by- applying’ (personally 


“Mr. H. H. MURDOCH having succeeded to the Basinegs iness of. hig late Father, 
of E Thirty Years, offers his professional services to inventors. A circular, contait 
various modes of securing protection for inventions at home and abroad, ‘may. be h 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, ‘DON 


PATENTS: 
ER. VAUGHAN, Member of the Society of Arts, British, Boreia and Colonia 


Fatent Agent, 54, Chancery-lane, W. 0. 
. Transacts every description of business connected with Letters Patent for Inventions, Provisional protection, § to 
8 guineas, A “Guide to Inventors” free by post, 
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W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Betapkensd in the ‘Year 1851), 


MANUFACTURER OF 
AND BOILERMAKERS TOOLS, 


ENGINEERS’, MILLWRIGHTS’ IRON SHIPBUILDERS, 
FROM NEW AND IMPROVED PATTERNS. 
Spc eed asa vals eam nee ee Sameer sss SE 


_ 384 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turn ing Lathes, 63, 7, 8, 10, 11, 144, ad 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20tt. Jong. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting "Machines, £2in. stroke; 
Punching and Shearing Machines for 4 4, 3, 4, & 4, Į, and lin, plate; double-ended ditto, for 2 and lin. plate; Shaping Machine, 10%. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two-working heads and two tables, with bed 9ft. long, stroke 16in. ; P late-bending Rolls, Sit. 6in, lang; Planing 
Machine, 4ft. x 2ft. ; ditto, 24in. x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks,.and other tools. Apply as above. 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a largo assortment of 
J 
ENGINEERÐY” TOOLS 
Are always kept i in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, z 
OF THE FOLLOWING SIZES, yi 
For Sale, and Ready for Delivery :— pi ie 


| Height of Centres. Length of Bed 
i; 4 Feet. 
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by Mappick and Porrage, 1, Crane-court, Fleet street ; and Published for the Proprietor at 147, Fleet streete—Ađdye tisements and Communications are requested to be sent to 75, FLEET Srregr 
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Vor. II.—No. 52.] FRIDAY, MARCH 23, 1866. | [ PRICE TWoPENCE. 


GARDNER AND ROBERTSON’S AUTOMATIC STOP GOVERNOR. 


HE best steam engine that can be constructed, | cylinder, A, with four idi i i i i 

! : C guiding wings, B, and | long as the engine runs regularly, or at a uniform 
l as regards proportion, design, and workman- | three seats acting on four seats ia the aaka C. velocity, the valve floats a he and plays be - 
ship, runs BN y unless it has a good | It is thus made for these reasons—being hollow | tween the seats D D and E E. If a belt breaks, 
governor, Where the load however, or it is desired to stop the engine from 
on it constantly varies, any part of the building, a wire or line, led from 
the speed will be at any room, communicates with the weighted lever 
one time high, or at and raises the valve, so that its seats close the 
another low, if some mea- openings at D, and shuts off the steam from the 
sures are not taken to — = engine, thereby stopping it at once. A weighted 
regulate the quantity of a | lever also furnishes a medium for regulating the 
steam admitted to the AANA I speed of the engine. 
cylinder. í This valve and governor is the subject of three 
__In these engravings we patents, all secured through the Scientific 
illustrate | a .new self- American Patent Agency, the last one bearing 
acting governor which not date November 21, 1865. 
only regulates the flow The inventors and manufacturers are Messrs, 
of steam to the cylinder, Gardner and Robertson, of Quincy, Illinois, 
but also serves as a stop America. For further information address them at 
motion in case of emer- that place. 
gency when the engineer 
is not close to the throttle 
valve. The ends are cb- 
tained by the construction 
of the valve, and the 
mechanism which operates 
it. 

By referring to the 
engraving in Fig. 1, a 
weighted lever, A, may 
be seen. This lever has 
its fulcrum at B, and con- 
nects with the throttle 
valve stem by a square 
socket, C, in which it is 
free to move up or down. 
This weighted lever is 
yrovided to take up the 
lost motion, in the joints 
and pins of the governor 
arms, and to partially 
balance the valve, thus 
rendering it easy to move, 
and very sensitive to the 
action of the arms, so 
that any change in the 
load of the engine, whether 
an increase or decrease, 
is instantly felt at the 
throttle valve, and more 
or less steam admitted as 
may be required. The 
balls tend to depress the 
valve, while the weighted 
lever tends to raise it, 
so that as the velocity of 
the arms changes, the valve always follows | and having clearance between the seats (as given A BAR of gold, weighing 2840z. 6dwt., the result 
them, and therefore acts instantly as before by the guiding wings), it is balanced so soon as it! of six weeks’ work by twelve men, has been 
stated. ; ; is slightly raised from the seat, for the steam brought to Halifax, N.S., from the Well‘ngtun 

Fig. 2 shows the valve This valve is a hollow | presses both on the inside and outside of it. So| Company’s claim at Sherbrooke. 
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! VALUABLE veins of tin ore, yielding about 75 
per cent. pure metal, have been opened near the 
north end of Gold Mountain, ia Idaho. 
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A NEW INDUSTRY FOR IRELAND. 


A men is the sad condition of Ireland. Years 
come and pass away, and still there rings out the 
old, old cry, startling and fresh as ever—'‘ Justice 
to Ireland”! What cause there may be for this 
everlasting cry, it is not our inteption to demon- 
strate, Suffice it, that both English and Foreign 
capitalists shun the shores of the beautiful Sister 
Isle ; and the labour which might be so profitably 
employed at honié, rushes westward with a heavy 
curse on its lips ‘And a desire to lift its brawny 
arm in the commission of political matricide. Very 
gad is it to think that this is and has been the 
case, and that théye ‘are millions on the other side 
of the Atlantic hating us with a hate bitter and 
deep. But it must be a source of congratulation 
to Ireland’s well-wishers to learn that the Govern- 
ment is earnestly engaged in endeavouring to get 
at the ‘‘reason why” of the existing state of 
things; all those who really are acquainted 
with Irish matters are being consulted ; and there 
remains not the slightest doubt on our mind of the 
intention of Government to bring forward remedial 


| sesses, and turn them into cement. 


| natural dolomites, which consist of carbonate of 
| lime and carbonate of magnesia in proportions 
| either of one atom of zach or of two or three atoms 
| of the lime carbonate to one of magnesia—if cal- 


SUBJECT Which must affect all thinking 


measures šo soöù as their information is perfected. 


and the existing excitement has subsided. Should 
these measures be broad and comprehensive, there 
can be no doubt but that capital will seek employ- 


ment in Ireland ; and once set the fettilé isle on & 


proper footing, and peace and plenty, under 
Providence, will also take up their abode. At 
present, to the majority of Englishmen, Ireland is a 
terra incognita. Many know more of France, 
Italy, and Germany, than of the county Galway ; 


in truth, it is a very Herzegovina to most folks—* 
something always turning up in the papers, the 


latitude and longitude of which is not very clearly 
defined. Capital, like a monitor, would very 
soon open up the land to the British school, and 
“to Galway and back for 50s.” would become a 
popular tour. And then the dolor would die away 
and the new industry we wot of arise ; for so soon 
as quiet reigns again, a descent is to be made on 
the rich stores of dolomites which Ireland pos- 
Mr. Mallet, 
C.E., in his address to the Institution of Civil 


| Engineers of Ireland, said great things of them, 


which we can simply say are perfectly corect. 
Sainte-Claire Deville, the celebrated French 
chemist, discovered that some compounds of hy- 
drate of lime and hydrate of magnesia afford a ce- 
ment of eminently hydraulic properties; and setting 
rapidly under water. He has further found that the 


cined at a veryslow red heat and ground to powder, 
produce, without any other treatment, a fast-setting 
hydrauliccement, which becomes g0 hard that it may 
be employed also as an artificial stone, which, for 
architectural purposes, retains the fine warm tint of 
colour of the dolomite in its natuYal state. In many 
parts of Ireland dolomite ‘is abundant as a quarry 
rock! It can be obtained of a fine, cream-white 
colour, very free from iron and manganese, which 
would in the preparation darken its colour as a ce- 
ment. The amount of héat required for its calci- 
nation is very slight, and may, With great advantage 
and cheapness, be communicated in furnaces heated 
by gas evolved by the imperfect combustion of peat, 
of which, gdddness knows, theie is to spare in Ire- 


land; employing a modification of Charles Sieren’s _ 


regenerative furnace. The calcined stone’ can be 
ground by water power—lIreland is also great in 
that—and the casks for packing the cement may 
be a subsidiary manufacture, aiid even made from 
small native timber. But little skilled labour is 


changing dolomites into ‘cement. . 

There is still a fine prospect for Ireland ; 
paper makers, engineers, ship builders, fishery men, 
oyster and salmon breéders, are wearying for the 
day when Peace shall once more wing her way to 
Erin’s isle, for instead of gétting ten and fifteen 
per cent. for their money in éther hands and lands, 
they can see their way to fifty in their own hands 
at home. May peace sdéon usher in the forty per 
cent. 


THE WORKING MAN AND THE REFORM 
BILE, 

NQUALIFIED approval has been awarded 

to Mr. Gladstone’s Reform Bill by all our 
leading journals. From certain quarters, days before 
even a sign was made in the House of Commons, 
grumblings were heard because a member of the 
Government had refused to receive a deputation 
on the subject of the lodger franchise, but these 
have died away, and now the Bill has been laid 
before the House; and we are fully convinced that 
the majority of our English mechanics will find 


' much to admire and very little to disparage 


therein. Its contents may briefly be summed up 
as follow :— 

Beginning with the county franchise, it is 
proposed to reduce the £50 to a £14 occupation 
of a house, with or without land. This will add 
171,000 pérsons—almost entirely of the middle 
classes—to the present constituency. It proposes 
to put copyholders and leaseholders within Parlia- 
mentary boroughs in the same position as free- 
holders. Respecting ‘‘ special franchises,” the Bill 
gives a vote for the place where he resides to every 
savings bank depositor of £50 of two years’ stand- 
ing, subject to the obligation of making an annual 
claim. Passing to the borough constituencies, the 
extensions in the borough franchise contemplated 
in the Bill affect two classes—those who lived in 
houses above £10, and those who lived in houses 
below that value. With regard to the first, it is 
intended to abolish the ratepaying clause, which 
would add 25,000 persons to the register, and to 
require that the name of the compound house- 
holder, whose rates were paid by the landlord, 
should be placed on the ratebook, whence it would 
pass by a spontaneous process to the register, and 
thus 35,000 new voters would be created. Res- 
pecting persons occupying portions of a house (flats 
for instance) and: lodgers proper, they are to be 
placed on the register if they show by an annual 
claim that the premises which they occupy are of 
the annual value of £10. The Bill also proposes 
a £7 rental suffrage, which, making all the deduc- 
tions requisite, would enfranchise 144,000 working 
men, for whereas a £10 franchise could not easily 
be attained by a working man who had not £2a 
week wages, the £7 franchise could be reached 
with 26s. weekly wages. The general result will 
be an addition of 400,000 voters to the constituent 
body, of whom 200,000 will belong to the work- 
ing classes ; and this would amount to a repre- 
sentation of somewhere about two in five of the 
working classes. The necessity of residence will 
be abolished, and dockyard labourers deprived of 
their votes. | 

Respecting the present share of the working 
population in the franchise, Mr. Gladstone said 
that he had gone over 200 boroughs and had 
gathered together about 60, in which the propor- 
tion of the working classes possessed of the fran- 
chisé, taken as a whole, was not less than one- 
third. He gathered 30 other boroughs, probably 
of greater importance, and in those 30 found 
that the proportion of the working classes was not 
more than one-tenth ; and, said Mr. Gladstone, 
“ this distribution is not only unequal, but I must 
say, as a northerner, that itis also least where it 
ought to be largest, that is, in the towns of the 
north. I will give you six towns by way of 
example. In Oldham, with a constituency of 
2,665, the working classes are 315, or 1 in 8. 
In Halifax, with a constituency of 1,771, the 
working classes are 124, or 1 in 11. In Brad- 
ford, with à constituency of 5,189, the working 
classes are 438, or 1 in 12. In Leeds, with a 
constituency of 7,217, the working classes are 
523, or lin 14. And last of all there is Roch- 


dale (where, he mentioned, the co-operative system 


had been successfully worked out, and made a 
source of the greatest comfort and profit to the 
working classes). In Rochdale, with a constituency 
of 1,358, only 68 working men are enfranchised— 
1 in 20! He contended, in a lucid speech of two 
and a half hours’ duration, that the enfranchise- 
ment of 1832, as regards working men, had not 
been an excessive one, and that the great advances 
since made by the clasg, entitled them to an ex- 
tended share in the government of their country. 
Comparing statistics he showed that while in 1832 
the working men qualified to vote were 31 per 
cent. of the whole, they are now but 26! 

It would be logs of time to go further into this 
great subject ; doubtless every working man in 
the United Kingdom has long ere this read 
eagerly every line of the proposed measure, and 
the long debate on it. But we cannot help draw- 
ing attention to the fact that the Times seems 
doing its best to’ throw cold .water on both the 
Reform Bill and its originators. Probably it con- 
siders that Earl Russell has a taint of ‘the people” 
about him, and that the haute noblesse are not 


sufficiently represented in office. We have great 
respect for the Times; it a journal magnificent 
even in its blunders, but we fancy that even the 
Times has gone a step too far in trying to 
damage this Gladstone-Russell measure. We think 
that in stating our conviction that the Bill, so far 
as it goes, is all that earnest thiaking men could 
desire, or rather, perhaps expect, we but repeat 
ihe conviction of our readers as a body. Next 
year we hope to see some alterations made in the 
distribution of seats; and, should this Bill pass 
into law—reducing the term in the £50 savings 
bank clause from two years to one and the sum 
to £30—from the date of its coming into operation 
we may look for a reduction in our annual ex- 


penditure, which is simply one-third more than it 


ought to be. 

And now we have done with politics ; it is a field 
we do not care to enter, but the subject is in every 
man’s mind, and—it is of importance to every 
lover of his country, every English mechanic. 


ELECTRO-METALLURGY. 
LATING is similar in principle to typeing, but 
a little instruction is necessary :—In the 
first place a solution of cyanide of potassium and 
silver, or as it is called Argento cyanide of potas- 
sium, takes the place of the solution of sulphate of 
copper in the precipitating trough. 
_ Let me caution all who attempt to make or use 
this solution that it is a deadly poison, both as 
cyanide of potassium, or as the Argento cyanide. 
It is certain death in a few minutes to taste it, yet 
its smell to meis so alluring that I have frequently 
wished to know the taste; it is fatal should it 
enter a scratch in the skin, and I believe photo- 
graphic artists suffer from its effects by using iq 
only. The toy known as Pharaoh’s serpents con- 
tained this, hence their danger. They were 
dangerous also on account of the mercury, in short 
they were composed of the sulpho-cyanide of 
mercury. I cannot point to any work on chemistry 
where such a villainous character is given to this 
salt : the most severe I have seen lately says it is 
highly dangerous. 
Liebeg. Brande does not mention it, but I should 
for ever blame myself if any reader of these chap- 
ters met an injury for want of a caution. 

One way of preparing the solution is to purchase 
an ounce of nitrate of silver, dissolve in a pint of 
water, and add a solution of salt and water, until 
a white precipitate, which is the chloride of silver, 
no longer falls, allow it to stand in a dark place a 
few hours, to settle and become compact, then 
pour off the Jiquid and add clean water ; do this 
three or four times. Dissolve now, one ounce of 
cyanide of potassium in a gallon of water, and 
mix this with the chloride, a clear solution should 
thus be obtained, which will contain nearly one 
ounce of silver ; it is then fit to form the bath. A 
silver electrode now takes the place of the copper. 

If you can purchase the chloride of silver dry 


instead of the nitrate, of course it saves the 
trouble of precipitating, but the process is not' 
difficult, and as’ nitrate of silver is manufactured | 


so largely now for photography, it can be | ought 
much cheaper than you can make it. Should you 
require to buy more cyanide of potassium than 


you require for immediate use keep it in a wide- 


necked stoppered bottle, secure from the air and 
water, otherwise it changes into cyanate of potassa. 


Should part of it so change, the remainder is not 


useless, but there is that much wasted. 

Erratom.—In the last chapter lead should not 
have been classed with zinc, &c., as requiring a 
special solution.— Momus. 


‘TESTIMONIAL TO Mr. GEORGE POTTER. —Last. 


week Mr. James White, M.P. for Brighton, pre- 
sided over a meeting of about 250 working men, 
assembled in one of the rooms of Exeter Hall, to 
present to Mr. George Potter, who has taken a 
prominent position in connection with agitations 
and disputes of artisans, &c., an address, expressive 
of their esteem, together with a purse of 300 
guineas, contributed mainly by working men, but 
including also subscriptions by eight members of 
Parliament and about thirty gentlemen belonging 
to the upper and middle classes. 


I. think that was Justus von | 
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ON PIGMENTS.” 
o II. 
Until lately, owing 


are obtained, they were little known. Cadmium is, 


however, now found more abundantly, and con- 


sequently the yellows have become proportionately 
cheap and plentiful. ; 
Chrome Yellow. Chromate of Lead. 


to be much employed. Yet they are rank in tone, 
and are not to be depended upon for permanency. 


The lead base of the chromates is liable to blacken 
by foul air, and the lighter yellows have a 
Of the 

chromates of lead, the Chrome Orange is the most 
‘durable and the least exceptionable. Itis, however, 

liable to the changes of the lighter chromes, though 


tendency to become greenish in their hue. 


in a less degree. 


Yellow Ochre. There is a great variety of yellow 
They are found 
abundantly in most countries, and especially in 
Their tints range from a bright, though 
not vivid, yellow, to deep low tones of brown 
yellow, which latter is known under the name of 


earths falling under this name. 


our own. 


Brown Ochre, The finest kind of Yellow Ochre is 
that known as Oxford Ochre, and this is the kind 
chiefly used in painting. Itisa most serviceable 
pigment in oil, fresco, and distemper, and it is not 
prejudicially affected by light, impure air, or other 
causes of deterioration and change, 

Naples Yellow. Antimoniate of Lead. A light, 
warm, opaque yellow, formerly much used. It is, 
however, so liable to change by admixture with 
pigments that contain iron, such as the ochres, 
Prussian Blue, &c., and even by contact with 
metallic iron, a steel palette knife, for instance, 
that its use is now but very limited. All the tints 
of Naples Yellow are readily and accurately 
imitated by admixture of deep Cadmium Yellow 


and white, and these are now employed to replace 
the untrustworthy tints of the Naples Yellow’ 


pigment. | 
Raw Sienna Earth. Also a native pigment ; 
in many respects of great value. It has more 


transparency than the ochres, and it is equally: 


permanent. 

Burnt Sienna Earth is the raw sienna earth 
burnt, and is of a rich orange russet colour, By 
the operation of burning, it acquires warmth, 
transparency, and depth. It is a very durable 
and eligible pigment. . 

Vermilion. Sulphuret of Mercury. There are 
several varieties of this pigment, the orange, the 
pale, the deep, and a purplish tint, known as 
Chinese Vermilion—the latter now but little used. 
The difference of tint between the several kinds is 
but slight. Thepale and the deep vermilion are 
those mostly employed in decorative painting. 
Neither light, time, nor foul air, effect sensible 
change in true vermilion, It is frequently adul- 
terated with red lead and other inferior pigments ; 
but when unmixed and pure, vermilion is per- 
manent, and eligible in oil, distemper and fresco, 

Indian Red. A native earth containing a 
large proportion of peroxide of iron. It varies 
considerably inits hues, and is valued for the 
clearness and soft lakey tone of its tints. It is 
very permanent, and is an eligible pigment in oil, 
distemper and fresco. 

Light Red, Calcined yellow ochre. The brilliancy 
of the red being in proportion to the clearness and 
purity of the ochre employed. Mixed with white, 
light red gives a beautiful range of tints of- pale 
and deep flesh colour, 


Venetian Red, Prepared from calcined sulphate | 


of iron; somewhat similar to light red in tint, 
but more powerful, and of a more scarlet hue. 
Very permanent, and has all the qualities of good 
ochres. | 

There is a class of red pigments consisting of 
native earths, such as red ochre, Armenian bole, 
red chalk, &c. These red earths abound in 
England. They are all useful and permanent pig- 
ments of more or less value, according to the body 


* From “The Art of Mural Decoration.” Winsor and 


Newton, 88, Rathbone-place, 


to the great scarcity and 
dearness of the metal from which Cadmium yellows 


The power 
and brilliancy of the various chromates of lead— 
lemon, pale, deep, and orange, have caused them 


| impinging action of the ether of space. 
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ghtness and purity of 


they possess and to the bri 
their tints. 

With these may be named the Colcothars, mostly 
obtained, like Venetian red, by the calcination of 
sulphate of iron. They vary in tint, according to 
the process of manufacture, from full, low toned 
red to brown red and purple brown. They furnish 
very durable colours, which unite well with all 
other pigments. The whole of the iron pigments 
give very permanent, sober tints. 

Madder Lake. Of all the transparent red lakes, 
and they are very numerous, those obtained from 
the madder root possess the most desirable qualities. 
They are brilliant, transparent, and, above all, 
permanent. They do not change by the action of 
light or impure air, and they are not injuriously 
affected by mixture with other pigments. 

An extraordinary variety of lakes of different 
hues, all permanent, are obtained from the madder 
root in addition to the red lakes. They are known 
by the names of flesh madder, Rubens’ madder, 
madder purple, madder brown, &c. Of these the 
two latter are the most important. The use of 
madder purple, chiefly on account of its high 
price, is almost entirely confined to water-colour 
drawings. The madder brown is very much 
cheaper, and is more generally employed. It is 
a powerful marrone brown of great beauty, depth 
and transparency. 

Lake, crimson, scarlet, and purple. The lakes 
obtained from cochineal are all more or less affected 
by strong light, which weakens their tints, and in 
time deprives them of colour. Their extreme 
beauty and transparency, however, causes them to 
be extensively employed in all kinds of ornamental 
painting where permanence is not absolutely de- 
manded. The deeper tints, the purples, are the 
most permanent, 

A low-toned purple lake is obtained from lac, 
which is tolerably permanent, Red lakes are also 
prepared from a variety of dye woods which yield 
red tinctures. These are, without any exception, 
fugitive. 

Genuine Ultramarine, the most celebrated of all 
pigments, ancient and modern. A most exqui- 
sitely beautiful blue, varying from the utmost 
depths of shadow to the highest brilliancy of light 
and colour ; transparent in all its shades, and pure 
in its tints, so eminently permanent that it remains 
perfectly unchanged in the oldest paintings. Un- 
fortunately, the great expense of fine genuine 
ultramarine forbids its extensive employment in 
decorative painting. | 

French Ultramarine. Though wanting the high 
merits of genuine ultramarine in brilliancy and 
purity, the imitation pigments, known as French 
Ultramarines, effectively replace the genuine colour 
for almost all purposes. The imitation ultramarines 
possess, in a subdued degree, the characteristics 
and qualities of the genuine. They are brilliant, 
transparent, powerful, and permanent. ‘They are 
now made, by various processes, of different de- 
grees of excellence, at prices varying with their 
quality, and of tints ranging from pale to deep. 

Cobalt Biue, a clear, light, brilliant azure, of 
great value where clear light blue tints are re- 
quired, These tints approach in brilliancy the 
paler tones of ultramarine. Cobalt Blue has not, 
however, the transparency and depth of ultra- 
marine, This pigment may be considered to be 
permanent, the slight changes to which it is liable 
affecting it but rarely. 

Smalt is an impure vitreous Cobalt Blue, varying 
much in its qualities. The finer kinds are occa- 
sionally used in decorative work. It is almost 
always of a coarse, gritty texture, and of little 
body. Smalt is, on this account, sometimes ap- 
plied to work by strewing the dry powdered pig- 
ment upon a flat ground of white or blue oil paint 
immediately after the latter is laid on, whilst it yet 
remains wet, 


Ir has been suggested that a large fraction of the 
heat by which the temperature of the body of the 
sun is maintained is the result of the continual 
recurrence of the process of magnetisation by the 
The pene- 
tration of cosmical matter into the photosphere is 
another source of h at. 


388 


THE ART OF COINING. 
IV. 


Into the hopper or dish which surmounts the 
marking machine the blanks are discharged from a 
bag, and an attendant guides them down to the 
cup at the base of ‘the hopper, taking care that 
they fall horizontally, and pile themselves regularly 
in it. When the transference of a strap from a 
Icos2to0a fast pulley puts the grooved ring in motion, 
the ratchet-wheel also turns, and its miniature 
teeth catch, one by one, the blanks which rest upon 
its edge and forces them down the slide, The 
running ring, by force of friction, causes the blanks 
to revolve horizontally between itself and the 
grooved segment opposite, and thus administers to 
each a severe squeezing. They fall in rapid suc- 
cession—-at the rate, indeed, of six hundred per 
minute —into a basket placed below for their re- 
ception. It is necessary, therefore, for the work- 
man in attendance to have a quick hand and a 
sharp eye to feed the cormorant machine with 
sufficient food to meet its huge demands and its 
rapid digestion. a ; 
tsIn order that the action of this ingenious 
contrivance may be completely understood, we 
append an illustration of a Mint marking 
machine, by the aid of which 
the operations just described 
will be readily traced. As has 
been stated, this apparatus is 
adaptable for every denomination 
of coin, the space between 
the living and dead grooves 
being regulated by ‘‘set screws.” 

It is thus of universal ap- 
plication, and the changes are 
effected in a very short time. 
Its rapid movement and small 
liability to disarrangement form 
its principal recommendations to 
the favourable notice of scientific 
and practical men. Granting, 
now, that a batch of golden discs 
have passed through the marking 
process, and thus been supplied 
with their preparatory rims, it 
will be well to accompany them to 
the next department, which has 
very much the appearance of a 
bakehouse, but is, in fact, the 
annealing room, 

The rolling and drawing to which fili 
the fillets of gold from which the œ 
blanks were punched have been A 
subjected have rendered the latter | 
hard and unyielding, whereas they 
should be soft and impressionable. 
Fire and water are the agents 
which will produce those effects, 
and to their action the blanks 
must now be submitted. The 
annealing room is furnished with 
six ovens on the reverberatory plan, 
and which are heated by means of 
Juckes’s self-feeding and smoke- 
oonsuming furnaces. Numerous cast- 
iron pans, each capab’e of accom. 
modating 2,804 pieces of gold, small 
iron carriages for supporting the 
charged pans while in the ovens, 
counterpoise weights for balancing 
the oven doors, trays, and other 
minor accessories, make up the fit- 
ments of the room. In recounting 
the annealing episode in the 
parentage and birth of our “yellow boys” it 
will be convenient to confine attention to one 
detachment of them, because the mode of treat- 
ment is the same in refereace to the millions which 
annually leave the royal establishment, and reach 
the innumerable channels and creeks of general 
circulatioa. The workman’s first duty in the an- 
nealing room is to deposit the contents of a bag 
into a fluted mahogany tray, and to shake the 
marked blanks into rouleaux. By the side of the 
tray stands the annealing box or pan, and to this 
the rouleaux are speedily transferred. They rest 
on their edges in rows, and are then covered with 


| M 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


two plates of wrought-iron, luted round with fire- 
clay so as to exclude the air and prevent excessive 
oxidation of the alloy during the heating opera- 
tion. The loaded pan is placed upon the oven 


carriage, and the whole is backed at once into the- 


fiery prison-house. The door of the oven is closed, 
and the annealer, like a careful baker, keeps 


watch and ward upon the progress of his batch,- 


This he does by peering at intervals through a hole 
in the oven door. 

About forty-five minutes serves for heatiog to 
redness the box of gold, and then it is withdrawn 
and deposited on the stone floor to cool. Arrived 
at the black stage of temperature the lids are re- 
moved, and the pan is inverted over a copper dish, 
into which the blanks, of course, fall. The dish 
and its rich contents have now to be removed to 
the pickling and bath-room, where are boilers for 
hot pickle, cisterns for cold, and abundance o 
water baths. The quenching arrangement is the 
primary one attended to in the pickling apartment, 
and it is effected by dropping the gold into acio- 
lander resting in a vessel of cold water. The 
completes the softening business, but it leaves ths 
blanks somewhat discoloured. They have to be 
treated for this complaint by the exhibition of 
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MINT MARKING MACHINE, 
boiling-hot sulphuric acid (dilated). The colander 
allows this to be accomplished readily, and with 
its contents it is placed in the open boiler of acid. 
A sharp stirring ensures the contact of the sur- 
faces of all the discs with the potent fluid, which 
quickly absorbs all the oxidised alloy.* The co- 
lander is then conveyed to the opposite side of the 
room and treated to a douche bath, which washes 
away all traces of pickle, and leaves the blanks of 
a bright yellow hue indicative of their sterling cha- 
racters. 


ln eee nen ae ae 
* This waste has been provided for in the melting depart- 
ment, and it leaves the gold of the exact standard required. 
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Silver blanks, it may be observed, undergo 
analagous treatment as regards annealing and 
pickling, although stronger doses of acid are ad- 
ministered, and they emerge from their fnal bath 
in a “frosted” condition. Bronze blanks, after 
annealing, remain many hours in cold acid, and 
are then more completely brightened by mechani- 
cal friction in sawdust. 

The drying room is the next destination of 
our yellow-faced friends, and a sieve placed 
on stretching bars over a hot-plate receives 
them. The plate itself is heated by flues pass- 
ing beneath it, and it is covered bya layer of 
beech-wood sawdust. Some of this latter is 
shovelled into the sieve, and a kind of dry sham- 
pooing operation is performed by the workman in 
attendance upon the blanks. By dint of vubbing 
and shaking, and repeated importations among: 
them of clean and warm sawdust, all moisture 
disappears very svon, and the glittering pieces are 
left high and dry upon the meshes of the sieve. A 
hot-air bath, fitted with what is technically known 
as a muffle, and which greatly resembles a primitive 
coffee-roaster, completes the drying-out process, and 
rids the blanks of every particle of sawdust, which 
falls through the perforations of the muffle. 


Now, therefore, the pieces are 
prepared for stamping ; and while 
other batches are, in rapid succes- 
sion, passing through the various 
stages from the cutting-room to 
the drying-room, we may advance 
with these to the coining press, 
and witness their conversion into 
current money of therealm. In the 
press room weighing is again put 
into practice, as a check upon the 
workpeople and a guide to the 
officer in charge, As the candidates 
for sovereignty are now, however, 
divided into smaller quantities, 
namely, of 15lb. troy each, they 
are virtually counted, for the law 
does not allow of individual varia- 
tions which would equal the weight 
of a single sovereign in the gross 
— weight just named. When 151b. 
of the precious material is placed 
in the scale the weigher is quite 
certa n that he has 701 blanks, and 
this quantity is known as a ‘‘ jour- 
ney,’ from the Norman word 
journée, and which originally sig- 
nified, when hand coining prevailed, 
a single day’s work. Of course, 
n balancing up, the officer of the 
department pursues a similar course 
of combined weighing and count- 
ng, and thus assures himself of re- 
elving back as many pieces as he 
ave out for stamping. 

The press room contains eight 
power presses for general coining, 
and one hand press for stamping 
aeee ëo ° 
E silver pennies, They are arranged 
in single file along the middle of 
the handsome apartment; and a 
platformof some 2ft.6in. in height, 
=.. covered with iron plates, surrounds 
-= them. The presses are very compact 
` machines and their beds—solid 
masses of cast-iron of great depth 
andweight—rest upon stone foun- 
daiions. An arched tunnel at a 
considerable depth allows access to 
the holding down bolts of the whole series of 


——— 


presses. A good idea will be gained of these 
mechanical money- makers from our artist’s 
delineation of a Mint Coining Press. The 
whole of them were constructed by the 


celebrated firm of Boulton and Watt, and they are 
on the vertical screw principle, as distinguished 
from the lever press now growing into favour in 
some foreign mints. Through the centre of the 
press passes a coarse pitched treble threaded screw 
of five inches diameter. This works freely in a 
brass box or nut of considerable length. The 
lower end of the screw which is of wrought-iron 
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thas a plug of hardened steel fitted into it, and this 
is highly polished. Below the steel plug, and so 
disposed as that its upper surface, also of hardened 
steel, shall come into contact with the screw-end 
is the obverse die receiver a. It will thus be 
gathered that a movement of the main press screw 
up or down will cause the die receiver, and the die 
also if it be present, to ascend or descend. 
Firmly screwed to the bed of the press and im- 
mediately below the upper die is the lower or 
reverse die receiver and die with its adjusting 
screws. Screwed to the left side of the press is 
the blank feeder or layer-on b, an ingeniously 
contrived apparatus, the mission of which is to 
convey discs to the dies for striking, and to displace 
those which have been struck. 7 


(To be Continued.) 


THE SYSTEM OF THE UNIVERSE.” 
(Continued from page 371.) 
HOSE who have not learnt to distinguish the 
orbital paths of the heavenly bodies from 
their paths through space, will be perplexed by 
n fancied complexity in the mutual 
relations of the several simultane- 
ously revolving concentric sys- 
tems, and, seeing only a vision of 
motion warring against motion, 
may be tempted to deny the pos- 
sibility of solar motion altogether. 
Such persons when walking up and 
down the deck of a steamer under 
way, should consider how com- 
pletely their own uniform pace on 
the deck is independent of the pro- 
gressive movement of the vessel, 
and how tranquilly it is carried 
on (in smooth water) notwith- 
standing that progressive move- 
ment, although when computed 
from a coast line, along which 
they may be passing, the personal 
velocity by the land diminishes in 
walking against, but increases in 
walking in the direction of, the 
advancing steamer. They will then 
perceive that the motion of the 
individual members of systems is 
mot affected by the proper motion 
of their centres, but continues its 
own course and rate as tranquilly 
as though those centres were at 
rest. 

This is an important astrono- 
mical principle ; but the general 
force of the example through which 
it is learnt is sometimes over- 
looked, because the single circle 
of comparison, the zodiac, cannot 
give its evidence as a continuous 
stream, like the coast line, when 
the concentric relations of the 
solar system are considered, its tes- 
timony then being only reached by 
‘computing the residual change 
from epoch to epoch ; and it is in 
this manner that the real nature 
‘of the several inter-dependent 
motions has been determined. 


Tithe | 


The vastness of the scale of the motions of | 


the concentric, celesti-polar theory, deserves 
special attention. Some idea of this may be 
formed from the fact that such a base line as the 
mean diameter of the earth’s orbit, computed at 
more than 180 millions of miles, fails to produce 
an appreciable divergence from parallelism in its 
‘polar axis—a, sensible conical motion, or nutation, 
‘being only reached through the diameter of the 
orbit of the sun—its culmination in the passage 
round the orbit of the central sun, marked by the 
successive substitution of one star for another, as 
the polar star, in succeeding epochs of time. But 
by far the most convincing evidence of 1t-is found 
in the persistent aspect of the starry firmament, 
in which it is extremely difficult to detect the 
L = 


* Henry Pratt, Esq., in The Reader. 
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existence of any change in the inter-stellar relations 
the only change that has hitherto been detarmined 
having been attributed to a proper motion of the 
several stars implicated. 

A change has been noticed, however, in the 
position of some of the stars, such as Sirius, 
Arcturus, and Aldebaran, which points to the 
possible action of a general cause ; for these stars 
are slowly passing to the south. This is an 


‘important fact with reference to the theory I am 


advancing, for it is possible that this southerly 
recession may be an apparent, and not an actual 
motion ; and in reality depend upon a drawing of 
the solar system towards the north. 


Could this bs proved to be the case, it would 
furnish the first evidence that concentration is 
in the ast of taking place throughout the entire 
compound system. 

But concentration is taking place in the intra- 
zodiacalsystem. The progressive shortening of the 
tropical year, already noticed, proves this. So 
also does the secular diminution in the obliquity of 
the ecliptic ; a3 well as that advance of the position 
of the moon in its orbit attributed to a secular 
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of the land in its northern hemisphere. 2. In the 
configuration of its continents, which, for the most 
part, taper towards the south, as though the 
superficial grouping of the land had taken place 
during a process of sedimentary deposition towards 
the north. 3. In the much greater depth of the 
southern than of the northern oceans, which shows 
that the accumulation of the land in the northern 
hemisphere is not the result of a mere accidental 
surface arrangement, but affects the whole: mass 
of solid matter. 


The evidence that such an attraction may be 
still acting on the earth is found—1. In the 


magnetic storms, which occur simultaneously on 


the earth and the sun, notwithstanding their great 
distance apart, accompanied by—2. Luminous 
auroræ, which, from the general direction of their 
lines of radiation, and the flow of their luminous 
pulsations from the north, are termed Northern 
Lights, 3. In the general set of the magnetic 
TN as tested by the action of the magnetic 
needle. 


The evidence that it is so acting is found in the 
gradual elevation of the land in the northern hemi- 
sphere, which progressively in- 
creases its ratio with approxima 
tion to the pole. | 

An exception must be noticed 
here in the equally slow subsidence 
of the south coast of Greenland. 
This is the result of the action of 
a physical law, in virtue of which 
the relations of the polar axis 
are inverse to those of the equa- 
torial diameter ; so that any me- 
chanical alteration in the dimen. 
sions of the one must be accom- 

TIT panied by an opposite change in 
“UBS those of the other. This law is 
& aided in its operation by the law 
of revulsion, with a view to the 
preservation of a stable equili- 
brium in revolution. Under the 
combined action of these laws, 
the gradual increase in the force 
of the polar attraction produces a 
gradual elongation of the polar 
axis—an equally gradual contrac- 
tion of the equatorial diameter. 
The great fissure of the Atlantic 
is one of the media through which 
these relations are rendered possi- 
ble—the contraction of the equa- 
torial diameter being accompanied 
by a slow approximation of its 
opposite shores, during, and under 
the influence of which a gradual 
subsidence of the ocean bottom 
occurs ; this subsidence drawing 
down the coast of Greenland with 
it. 


WATCHMAKING. 


If we are to believe the evidence 
of our eyesight—if immense out- 


] ward show is to ke taken as a sign 


of the banking account kept in 


— ANE the safe within—then, indeed, do 
EO our home watch manufacturers not 


MINT COINING PRESS. 

acceleration of its motion; and the progressive 
diminution in the eccentricity of-the earth’s orbit ; 
and as, even apart from the motion of the centric 
sun, eccentricity in the orbit of the central sun 
would cause that body to draw its entire system 
nearer to the celestial polar centre, as it drew 
nearer to the centric sun, it can, therefore, 
be considered as established that such a general 
systemic concentration is in actual progression. 

The possibility of an attraction acting upon the 
earth from the north celestial pole, is pointed at 
by the analogy of the attraction of the earth upon 
the moon, in virtue of which the latter always 
turns the same hemisphere towards the terrestrial 
systemic cantre of gravity. 

The evidence that such an attraction has acted 
upon the earth is found—1. In the accumulation 


. | only keep pace with, but are very 
much in advance of foreign producers, and British 
watchmakers and their operatives are far from 
being in the starving condition predicted for them 
before the era of free trade. The tremendous 
‘ consumption ” of foreign watches in this country 
is a thing to be noted. During the year 1865, 
91,595 gold and 200,418 silver watches, or in all 
nearly 300,000, were manufactured in Besangon, 
France, and’a heavy percentage of these were 
consigned to the British market. How many tens 
of thousands find their way from Germany to 
England we are unable to say, but the number is 
immense; and yet the home trade grows and 
prospers, and gives every sign of flourishing for 
many a century to come. That good and cheap 
watches of English manufacture are in great 
request may to a certain extent be proved by a 
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glance at the splendid premises now finished in 
New Bond-street for Mr. J. W. Benson, of “ work- 
men’s watch” celebrity. The building, altered by 
Messrs. John Drew and Co, was formerly the well- 
known banking house of Cale, Martin and Co., 
and it now presents a richly unique appearance. 
The front consists of two windows, each 21ft. 
long, divided by a spacious lobby, the floor of 
which is laid with encaustic tiles. The entablature, 
extending the whole length of the front, is of 
Portland stone, supported by columns and pilasters 
of lizard serpentine marble, on rubbed Portland 
stone. -These columns have fluted and gilt caps 
and moulded bases, the arches being also moulded, 
and the spandrels engraved and gilt. Without 
entering further into particulars we may say that 
the shop is well worth a visit, when it will soon 
be made apparent that the support Mr. Benson 
has so long and diligently solicited has been 
liberally ‘‘donated,” as the Yankees phrase it. 
' Just now, too, Mr. Benson has on show at his 
west-end establishment a clock, which may justly 
be described as unique of its kind, and which is 
remarkable for its size, beauty, and value. The 
design, by Carrier, the celebrated French artist, is a 
graceful female bronze figure, standing on a column 
of onyx of every variety of tint, blended in the most 
artistic and effective manner. The figure and 
pedestal are more than 11 feet high, and the first 
holds in its hands a pendulum that, by an in- 
genious contrivance, is connected with the move- 
ment of the clock. This piece of mechanism was 
` constructed by order of the French Government, 
to. be presented as a testimonial to a distinguished 
member of the Legation in England. 


Photography. 
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A METHOD OF CONSTRUCTING A CHEAP 
AND EFFECTUAL WASHING-APPARA- 


TUS FOR PRINTS. 


A method for thoroughly washing prints, easily 


constructed and of little expense, adapted for pho- 
tographers having a limited number of prints or a 
small supply of water, has been communicated by 
Mr. E. Dunmore, to the Photographic Journal. 
ey 
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The materials required are a few pieces of board, 
nails, glass, india-rubber tubing, galvanised-wire 
netting, and shellac varnish. Two pieces of board, 
A, A, are joined firmly at the top and bottom by 
cross bars, B B, B B. Strips of wood, C, ©, ©, ©, 
are fastened at intervals upon the inside of the 
boards A, A, to form supports for the wooden 
dishes, D, D, D, D, which are made of wood, with 
strips of the same nailed round the edges of the 
upper surface, and varnished water-tight by the! 
shellac varnish, and about two inches deep ; each’ 
dish is connected with the one below it by means of 
a glass tube, bent to form a siphon, E, E, E, E. 
On. the bottom of each dish a piece of the galvanised- 
Wire netting is placed, a little curved upwards, in 
the centre. 

The modus operandi is, first, to connect the 
elastic tube, F, with the water tap, and the lower 
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one, G, with the drain, or wherever the water is 
required to be conducted. This being done, fill 
each dish with water, and place the prints to be 
washed above the wire net in each dish ; see that 
the siphons act properly, then turn on the water. 
The wire net will prevent the prints sticking to the 
sides or bottom of the dish, and the siphon will re- 
move the contaminated water from under the prints, 
securing a current of fresh water through the whole 
series of dishes. It will be seen upon referring to 
the diagram that the lowest dish is deeper than the 
others, and the siphon passes through the side, into 
which it is cemented ; this is merely for the sake of 
avoiding wet and dirt in the place where it may be 


used. The size and number of the dishes may. be 


varied at pleasure, each being independent of the 
other. The current of water can, of course, be re- 
gulated by the size of the siphons, which, it is 
needless to remark, must be of exactly the same 
size, the supply of water from the tap being kept 
equal to the discharge from the waste pipe. When 
once started, it requires no attention until the opex 
ration of washing has been continued sufficiently 
long, the wire preventing the prints sticking, or the 
siphons from being clogged, &c. 


RECENT RESEARCHES ON METALS AND 
ALLOYS.*—ILI. 

Although the oxidation of iron, or its rapid 
destruction under the influence of the carbonic 
acid and oxygen of the air, isa source of great 
advantage to those who manufacture this article, 
still in many instances it is a source of annoyance 
to those who possess articles made of that valuable 
metal, and in others it is a national loss, as in the 
rapid decay which our iron ships of war undergo. 
Allow me, therefore, to say a few words on these 
points. 

It is easy to preserve small articles made of 
iron from rust, either by plunging them into a 
weak solution of caustic alkali (whether the iron 
is preserved by a peculiar action of the alkali, or 
because it prevents the action of the carbonic acid 
of the atmosphere in conjunction with oxygen 
and moisture, are points to be determined), or 
covering them with a varnish made of india-rubber, 
gutta-percha, and a small amount of fatty matter. 
As to the preservation of ships’ bottoms from 
corrosion, without entering here into the various 
methods that have been proposed of late to 


| effect this important object, still I deem it my 


duty to call your attention to one or two methods 
that have been tried with apparent success; thus 
Mr. Leach has applied on the iron surface of ships’ 
bottoms a coating of gutta-percha or other cement, 
and fastening by it sheets of glass of abont one- 
fourth of an inch in thickness. The glass is 
previously bent to the shape of the ship, and pierced 
for the reception of the screws or bolts, which are 


preserved from immediate contact with the metal. 


bolts by coating them witha little of the fastening 
mixture, 


M. Becquerel relates, in the Comptes Rendus of 


the Academy of Sciences, 1864, the results which he 
obtained by the application of his galvano-electric 
process on the iron keels of some of the French 
men-of-war. ‘This process is based on the same 


principles as those adopted by Sir Humphry Davy, . 
in 1824, for preventing copper sheathing from: 


being rapidly corroded by sea-water, and which 
consisted, aS you are aware, in attaching at 
various distances blades of zinc between the 
wooden side of the vessel and the copper sheets, 
or, what effected the same purpose, in using brass 
nails for fastening the copper to the sides of the 
vessel, ae i 

M. Becquerel employs zinc in connexion with 
iron, thus establishing a galvanic current which 
renders the iron, like the copper in Sir H. Davy’s 
experiment, electro-negative, or possessing the same 
kind of electricity as oxygen, therefore communi- 
cating to it the property of liberating oxygen 
from any compound instead of absorbing or fixing 
it. M. Becquerel has proved that the galvanic 
action of the zinc on the iron exercises its influence 


* Abstract of Lecture by Dr, F. Crace Calvert, F.R.S., 
¥F.C.8., being the 6th Cantor Lecture at the Society of Arts, 
May 16th, 1865, l i 
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On the whole of the iron surface of the ship, but 
nevertheless that its inflaencedecreases as the square 
of the distance, and consequently thatits action is only 
sufficiently powerful to preserve iron from corrosion 
for a limited distance, and consequently the 
preserving bands of zinc must be placed at short 
intervals from each other. . 

Mr. Johnson and myself published, as I hope 
you will remember, ia the Journal of the Society | 
two or three years since, two papers bearing upon 
this same subject, the first paper containing facts 
exactly identical with those published in 1864 by M. 
Becquerel ; the second showing the advantage that 
would be derived by ship-builders in using 
galvanised iron plates instead of wrought iron ones 
for plating our men-of-war, for you are aware tnat 
the attack of sea-water on iron plates in contact 
with oak was very great ; being 2'880 as compared 
with galvanised iron, which was only 0:095, all the 
circumstances of action being equal ia both cases. 

But the most important result that Mr. Johnson 
and I have arrived at on this point, is the 
demonstration ia a paper we have published on 
“The Action of Sea-water on certain Metals and 
Alloys,” that the action of sea-water on lead is 
nearly nil, as seen by the following table : 


Action of Sea-water upon Metals. 


1 Metre. Grammes. 
Steel . . . ; 29°16 
Tron : : ; 27:37 
Copper (best selected) 12°96 

Do. (rough cake) — 13°85 
Zinc : i : i 5:66 
Galvanisediron (J ohnson’s process) 1:12 
Block tin . . . . 1:45 
Stream tin . s . 1:45 
Lead (virgin) : ° trace 
Leal (common) >. œ trace 


This metal can, therefore, be usəd with great 
advantage to preserve the keels of iron ships from | 
being corroded by the action of sea-water, and 
that the objection which might be raised as to-its 
softness might be easily overcome by adding to 
lead a few hundredths of either arsenic or antimony, 
which would increase its hardness, and thus render 
it better fitted for the purpose referred to. From 
experiments that we have made we can further 
state that, in our opinion, Muntz’s metal is a far 
superior article to copper for sheathing ships.— 
(See Society of Arts’ Journal, April 21, 1865.) 

As a few ladies have done me the honour to 
attend these lectures, it may be interesting to 
them to have a simple method of cleaning silver 
or silver-plate without the trouble of employing 
rouge or other cleaning powder, which, besides 
rapidly wearing off the metal, takes up much of 
their servants’ time. It consists in plunging for 
half-an-hour the silver article into a solution 
made of 1 gallon of water, 1 1b. hyposulphite of 
soda,. 8 oz. muriate of ammonia, 4oz. liquid 
ammonia, and 4 oz. cyanide of potassium ; but, as 
the latter substance is poisonous, it can be 
dispensed with if necessary. The plate being 
taken out of the solution, is washed, and rubbed 
with a wash leather. 

Improvements have also been made of late in 
coating cheap metals, such as iron and brass, with 
more valuable ones, so as to enhance the value of 
the fancy articles made with them, If you 
remember, I referred to a process devised by M. 
Mudcy for coating cast-iron with coppe: or bronze. 


The method that I wish now to bring before 
‘your notice is one devised by M. Weil, and is 


based on the same principle as the one which has 
been in practice for some time in tinning iron pins, 
or covering brass with gold—viz., plunging the 
article to be coated into a boiling alkaline solution 
of a salt of tin, or a salt of gold; and, in the case 
of M. Weil, into one of copper, which consists of 
an organic salt of copper (say the double tartrate of 
copper and potash) with an excess of alkali, taking 
care that the cast or wrought iron to be coated 
is in contact with a brass wire during the 
operation, 7 

I shall now take the liberty of dwelling for a 
short time on various memoirs which have been > 
published in connexion with the physical properties 
and chemical composition of alloys. | 
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Researches un voltar Physics. By Warren Da La 
Ruz, Ph.d.; BALFOUR STEWART, M.A.; and 
Bengamin Loewy. London: Taylor and 
Francis, - 

The work of the sun, evidenced momently, has for 

ages been the subject of iuvestigation by 

philosophers ; far back in time men have given 
themselves up to observation of the orb of day, 
which has been and still is worshipped by many as 
the Great Creator. And when attention is given 
by even the most superficial to the consideration 
ot but a trifleof that great labour of Nature in which 
the sun is so powerful an agent, the wonder at the 
worshipper is lessened, and it is seen that but one 
step separates his ideal from the real—that he has 
mistaken the natural effect and appearance for a 
` superior and infinite Cause. Whence comes this 
never-failing store of heat and light? asks Mr. 

Glaisher. With almost eagle-eye has he gazed at 

the luminous mass, and in manner tried to gauge 

and test the space between it and us. Spectrum 
analysis says that an ever-active combustion of 
many metals is going on in the sun, and that the 
result of this energy is, light. Look at it from what- 
ever point we may, the “ study of the sun ” is one of 
the most important to the man of science. But, 
many maintain the man of science is very apt to 
ignore a very simple-looking—thing, that the sun 
in the expanse exists and is kept continually sup- 
plied with life, because there. exists a certain 

Superior Sun which gives and is ever giving life and 

light to a ‘f matter” which is as superior to our 

gross earth as is the light of day compared with 

a tallow candle. And further, that no true know' 

ledge of the forces existing in and proceeding 

from the sun can be arrived at until such 
times as attention is paid to those higher laws, to 
which the intellect is more nearly allied in its 
interiors. Be that as it may, it does not detract 
from the force of the statement that the subject of 

‘‘the sun” is a great one. And so, of course, are 

its “spots’—for we are told there do exist spots 

on the sun—or rather, by some, that the internal 

mass reveals itself at intervals by throwing off, a 

law which has no ‘‘relative” in our sublunary 

sphere, its incandescent covering, and revealing 
. the “blackness within.’ This may appear to 
some as very strange; we can assure them 
that the belief is held by many at the present 
time; though that, of course, does not make 
the interior blackness of the sun any more a 
fact. Probably the holders of the ‘ ever-burning 
metal” theory will be inclined to think that from the 
interior proceed the metals which are being burnt 
up, and, calculating the mass of the sun, and the 
rate of combustion, may yet tell us to a day or so 
when our great luminary will be snuffed out and the 
world either set up luminosity on its own account 
or perhaps cease to exist. Certes, if they do so, 
they will be more comforting to this generation 
than was Mr. Miller—the founder of the 
Millerites—who, it may be remembered, calcu- 
lated, in eight different ways, that the earth was 
to be-upset in the year 1843, in very suspicious 
proximity to the Ist of April. As that event, we 
believe, did not come off, the mighty sun rising 
from his ‘‘ ocean bed” as usual, the mantle of Miller 
was. handed over to a respectable Presbyterian, 
who also made a miscalculation. For still the 

F goes shining on, giving life and heat and 

ight, 

Galileo, in 1610, discovered “spots ;’ some 
short time after M. Scheiner did the same; in 
1611 Fabricius published his observations on the 
same spots, In 1769 Wilson of Glasgow found 
a big spot—and further determined that such 
cecur only within 25° on either side of the equator, 
though they have been seen as far distant as 30°. 
Probably with more extended observation, they 
may be found still higher. In 1802 Sir W. 
Herschel published his celebrated paper on the 
spots, in which he drew attention to the extra- 
luminous branching streaks which appear in the 
neighbourhood of large ones; and stated his 
conviction that all the phenomena were indicative 
of violent agitation in the sun’s atmosphere: 
further, he indicated a connection between 
the prices of English corn and the number of 


? 
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spots, Sir John Herschel has pointed ont the 
analogy which exists between terrestrial cyclones 
and these solar disturbances, It would almost 


follow as a matter of course that there were. 


magnetic disturbances ‘also, and General Sabine 
has shown this to be the case. Many other 
things are clearly traced to this eccentricity on 
the part of the sun, and observations are being 
made all over the world by eminent men, which 
are being collected and published as ‘“ Researches 
on Solar Physics.” That these are interesting no 
one will doubt who gets hold of those recently 
issued, and those readers of the observations now 
before the world will be glad to get hold of the 
instalments to follow. 

When the present writer, twenty years ago, 
took his first trip to sea, he was informed by 
the officer of the watch that spots had broken 
out on the sun, which, observed through a 
powerful telescope, did not look as if on the sun, 
but as existing in a kind of fleecy lambswool at a 
certain distance from the orb of day. It did not 
strike the observer that they were on or had any 
connection with the sun; he hag since found 
reason to alter his opinion—not as to spots, for he 
does not believe that they exist, but that they are 
an appearance transmitted to the organ of vision. 
Space will not permit a lengthy demonstration of 
what ig still a crude idea. But a few words may 
assist in giving an idea to the general reader. 
Suppose that from a point—and ` there must be a 
starting point—there issues flame, and that this 
point, or sphere, obeying certain laws, is revolving 
on its own axis while traversing a vortice. This will 
cause the issuing flame and other exhalation to be 
ever endeavouring to assume the spiral form —each 
“spiral” partaking of the quality and form of the 
whole, acting as an unit in the great body, in its 
evolution and return, and thus, as it were, causing 
at one part of the exterior of the formation an 


immense series of ridge-and-furrow, the light from. 


the depressions being negative, to use a term. 
Hence it may be inferred that the most exterior 
sides of the spirals will present that appearance 
of leafy structure which observers have noticed, 
and between the ‘‘prominences” of light there 
will also of necessity be what may be termed 
comparative blackness. Extended research, per- 
haps a better theory of magnetism than now holds, 
and a higher class of instruments will assist in 
elucidating a true ‘‘spot” theory: for we feel 
certain that the present one will have to be aban- 
doned—as has been the case with other theories, 
Much more, it must be admitted, remains in very 
crude form, might here be said: another oppor- 
tunity May be taken to return to the subject. 
Meanwhile we heartily wish the publishers of the 
“ Regearches” all the success that a large sale can 
bring, and that the study of the matter may 
produce from our readers some valuable notes. 


Vetrical Earthwork Tables. By H. GREENBANK 
and T. F. Pror. London : Vacher and Sons. 
These tables for finding the contents of earthworks, 
&c., when the mètre is the unit of measure em- 


ployed, are arranged according to the form of the 


well-known ** Bidder Tables.” The formule used 
in their calculation are as follow :— 
Let a and 6 = the two terminal heights; then 


: — § central 
for a length of metres ee te = content, 


(a+b)? — ab 
3 


of a truncated pyramid with parallel basis, 
tables are a credit to the author and to the 
printer ; what has been tested is perfectly correct, 
and we sincerely wish the enterprising experiment 
success. ‘They afford the advocates of the system 
a fine opportunity for ‘‘ testing” their approval. 


Diagrams giving Weights of Iron Girders. By B. 
Baxer. London: E, and F. N. Spon, Bucklers- 
bury. 

On a nicely lithographed sheet we have provided 

for us clearly illustrative diagrams to scale, giving 

the weights of girders up to 200ft. span. That 
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they are valuable to the builder, &c., a single look 
will suffice. Special cases are stated, and a special 
diagram illustrates them. The merest tyro cannot 
go wrong in consulting this sheet, and in the 
making out of estimates, &c., it will prove of 
much assistance to the busy engineer. The value 
of the sheet may readily be trsted in the usual 
way; and we are certain that, this once done, 
Mr. Baker’s diagrams will often be brought into 
requisition. 


SUBURBAN VILLAGE AND GENERAL 
DWELLINGS COMPANY. 

We note that the wholesale and reckless demo- 
lition of house property by London improvements 
and new railways has caused a company to start 
ealling itself the Suburban Village and General 
Dwellings Company. Sir S. Morton Peto, Bart., 
M.P., is president, and among the directors we find 
the names of Messrs. John Everitt, Edward Vigera, 
Carrington Jones, and E. Moore. | 

The company has been started by the Rev. Jabez 
Burns, D.D., Dr. Hardwicke, deputy c:roner 
for central Middlesex, Mr. Linnseus Banks, and 
other gentlemen, for the purpose of providing 
new dwellings for various classes, but especially ` 
the working classes of the metropolis, on sub 
urban sites. The capital will be £1,000,000 in 
100,000 shares of £10 each, with calls limited to 
£1 in three months. The company propose to 
purchase estates on which to erect complete sub- 
urban villages, with due attention to sanitary 
laws ; to the separation yet association of different 
classes in one village community ; and to facilities 


for every one to become a purchaser cf his own 


dwelling, on various scales of payment, in the form 
of rent. An estate of upwards of ten ac: vs within 
three minutes’ walk of the Honor Oak Station 
of the Chatham and Dover Railway, has already 
been secured by the directors as the site of their 
first village, on which operations will be commenced 
forthwith, and the company are said to have the 
refusal of one estate capable of yielding 70,000,000 
of bricks, with actual advantage to the property 
as a site for their building purposes. The archi- 
tects of the company are Messrs. Banks and Barry, 
and the surveyors Messrs. Leifchild and Chefiins. 
The temporary offices are at 4, Queen-street-place, 
Cannon-street West, H.C, | 


SOLAR CAMERA WORK. 
The following is one of the formulas for sola 
work used in the first-class establishmentsin France ; 
for sensitiveness and rich tones it cannot be sur- 
passed :— 
SALTING SOLUTION. 


Water ... su. os «+ seo È ounce 
Chloride of Sodium .. 18 grains 
Fluoride of Ammonia «.. 1 grain 
Iodide of potass ... ee .. IL ,, 
Cyanide of potass... ... ww. I 4, 
Liquor ammonia ... 2 drops 
Gelatine wee eee e wee LO grains 
‘SILVER SOLUTION. 
Water “ae 1 ounce 


.. 80 grains 
.. 10 drops 


Nitrate of silver ... 
Lemon juice ... 
. DEVELOPER. 
Use a saturated solution of gallic acid. 
Fix in a weak solution of hyposulph. of soda. 
Tone in a weak solution of chloride of gold and 
uranium, adding about a teaspoonful of bicarbonate 


of soda,—J. H., in Humphrey's Journal. 


x 20 = slopes. | era O 

: MEEK’S FASTENINGS, &., FOR DOORS 

The lathe is the ordinary formula for the as 
he | 

: Meek’s invention as one which had been suffered 

to fall through, though it was evident there were 

' the germs of success in the contents of the provi- 


AND WINDOWS. 
A short time since we drew attention to Mr. 


sional specification. We understand that before the 
first ‘‘ provisional ” expired a second was taken out 

including various additional improvements, and that 
now the patent is in full swing, with every proba- 


‘bility of being taken up by the building trades. We 


can only say that such a thing is very much wanted, 
as we still remain, to a great extent, in the middle 
ages as regards door and window fastenings, We 
wish Mr, Meek’s invention every success. 


METEOROLOGY. 
Tue RIBBON Storms oF NORTH AMERICA. 
1% the last number of the journal Cosmos, Dr. 

Phipson has called attention to those singular 
tempests known as ‘‘ Ribbon Storms,” one of 
which was witnessed in all its grandeur by Lord 
Milton and Dr. Cheadle in their perilous voyage 
down the Red River. These tempests owe their 
appellation to the fact that they appear to follow 
the course of the river, and do not exert their 
influence to any great distance from either bank ; 
but along the track of the stream their violence 
is sometimes excessive. The storm witnessed by 
the authors just named occurred at night; the 
sky was intensely black, and the tempest began 
by a vivid flash of lightning, followed immediately 
by a tremendous clap of thunder, not unlike the ex- 
plosion of a powder magazine. A strongwind sprung 
on the river, breaking the branches of the trees 
on the banks, and accompanied by a deluge of rain, 
There was from this moment a rapid succession 
of lightning flashes, and a constant roll of thunder. 
During the intervals between two flashes of 
- lightning, a feeble blueish light was remarked on 
the surface of the water, something like the 
flame of a spirit lamp, or an ignis fatuus. This 
luminous phenomenon, though very distinct in 
itself, was not strong enough to light up the intense 
darkness of the night. It was accdmpanied by a 
sharp hissing sound, like that produced by the 
steam which escapes from a machine, and which 
was louder or weaker according as the light on 
the surface of the water approached or receded. 
During all this time the odour of ozone was 
suffocating, 


GLEANINGS FROM SCIENTIFIC WORKS. 

CITRATE OF QUININE AND [Ron.—Mr. J. O. Braithwaite’s 
inquiries demonstrate the important fact that the ordi- 
nary specimens of citrate of quinine and iron contain not 
unfrequently traces of quinidine. 

CARBONIC ACID IN VENOUS BLooD.—In experimenting 
with a view to determine the quantity of carbonic acid 
in venous blood, M. E. F. W. Pflüger has found that the 
venous fiuid of the sheep yields as much as 50 per cent. 
of this gas. The discrepancies in ,the estimates of che- 
mists he attributes to the circumstance that the water- 
vapour was not removed from the receiver of the air- 
pump used in the investigation. 

IMPULSE OF THE HEART.— M., Colin contends that the 
impulsive force of which the left ventricle is capable is 
four times greater than that of the right. Expressed in 
pounds, they hold the following ratio—255 : 65, 

IMPROVEMENT IN Partinson’s Process FOR SEPARATING 
LEAD FROM SinvER.—In a factory at Holtzappel they 
melt the lead in one pot and then run it into a crystal- 
lising pan, where they cover the surface with small 
fragments of coke, upon which a thin stream of water is 
directed. An agitator being set in movement, a cireular 
motion is given to the mass of metal covered with coke, 
and thus the entire surface is equally moistened and 
cooled by the steam of the water. In about an hour the 
lead loses its fluidity, and forms a solid crust, which 
envelopes the small pieces of coke. Thestream of water 
is now turned off, the agitator is stopped, and the un- 
solidified lead, rich in silver, is run off from the bottom. 
Strong iron hooks are inserted in the mass of lead and 
coke before complete solidification takes place, and the 

. mass is lifted from the pan by a crane. The pan is then 
ready for a second operation.—Polytech. Notizbl., 1865, 
. p. 289, and Bull. de ta Soc, Chim., Jan. 1866, p. 76. 

M. CAREVREUL has found that although complementary 
radiations of the spectrum pioduce white, those radia- 
tions which emanate from complementary colouring 
matters, applied in succession or simultaneously to the 
cloth, &c, afford, according to the proportion, black, 
brown, or grey. Thus a blue pattern printed on orange 
will appear black. 

InsrzaD of a liquid containing tannin for leather tan- 
ning, M. Pfanhausen uses that obtained by heating to 
redness sulphate of iron, which is kept constantly 
stirred, dissolving the rezidue in water, allowing the solu- 
tion to settle, and then pouring off the clear portion. 
Weak solutions are used at first, and the process of tan- 
ning is completed in a few days, 

ABOUT 147,070 tons of carbon are calculated to be the 


annual product of the respiration of the inhabitants of . 


Great Britain and Ireland. 

THE greatest distance to which a ball from a fire-arm 
can be projected occurs when the weapon is at an angle 
of 45 deg. with the horizon. 

_ On confining a taper in a vessel of air until its ex- 
tinction, the quantity of carbonic acid present was fonnd 
to be 3'046 per cent, 

_ One volume of water at 32 deg. produces 1,694 
volumes of steam at the temperature of 212 deg. Fah., 
and a pressure of 29'912 inches of mercury. 

- WHEN animals were removed from a reservoir of air, 
on becoming comatose, the average anount of carbonic 
acid present was found to be 10°42 per sent. 

In support of the theory of the preservative action of 

` copper against cholera itis affirmed that the great district 
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of copper pyrites of the Riotinto, and its prolongation on 
the Heulva in Spain, has never been visited by cholera. 


Tt has been ascertained that sheet iron may be pro- 


tected from oxidation by coating it with a thin fused 


ayer of magnetic oxide. For this purpose it is em- 


bledded in native oxide of iron in a state of powder, and 
kept at a red heat some hours. 


Ir has been suggested, as a means of indicating the ap- 
proach of an earthquake, that a magnet should be provided, 
to which is suspended, by attraction, a little fragment of 
iron. Shortly before the occurrence of an earthquake the 
magnet temporarily loses its power, and hence the iron 
falls, 

Mr. GLAISHER supposes three feet to be about the mean 
annual evaporation all over the world, On this assumption 
the quantity of actual moisture raised in the shape of 
vapour from the surface of the sea alone amounts to no Jess 
a 60,000 cubic miles annually, or nearly 164 miles per 

ay. 

THE incompressibility of water has been demonstrated by 
forcing the liquid through tho pores of iron three-quarters 
of an inch in thickness, 

Ir has been stated by Professor Faraday that the total 
quantity of oxygen daily required for the whole world is 
8,000,060,000 1b., or 7,142,857. tons. 

Tue oil of lowest specific gravity known is that obtained 
from the liver of the sun fish, Great numbers of these fish 
are taken on the coast of Galway, 

Dr. THOMSON succeeded in sub-dividing sulphide of lead, 
so that an atom containing the 1-2,015,000,000,000 of sul- 
phur was visible to the assisted eye. 

Tas attractive force of a magnet being 150 lb. when 
free from disturbance, fell to one-half by causing an arma- 
ture to revolve near its poles, 

A MAGNET, the lifting force of which was 220 Ib. when 
the armature was in contact, sustained 90°6 lb. when the 
armature was 1-250 in. distant, and 40°6 1b. when 1-50 in. 
distant. Thusat1-50th ofan inch distance, 4-d5ths of the 
power are lost. . 

THE thickness of a fibre of raw silk subtends the angle 
of a second at a distance of 3} feet ; a cricket ball, 23in. 
in diameter, must be removed in order to subtend the 
same angle to a distance of 43,000ft., or nearly eight 
miles. An error of one-thousandth of that angle in cal- 
culating the parallax ofa fixed star would place that star 
too far or too near by 200,000,000,000 miles, a space which 
light requires 118 days to traverse. l 

M. SartssurE's theory that cretinism did not exist in 
places 1,000 metres, or 3,280 English feet, above the 
level of the sea, was disproved by the Sardinian Com- 
mission, who found numerous cases in localities elevated 
1,600 metres, or 5,248ft., above the sea. In one village 
of this elevation ninety cases of goitre and cretinism 
were found in every 1,000 of the population. 


PHOTOGRAPHIC NOTES. 


A Goop, CHEAP, AND EASILY PREPARED VARNISH-— 
Procure some good gum benzoin; place it in an earthen- 
ware or metal capsule, and apply moderate heat until it 
is perfectly fluid. Then pour it upon the bottom of a 
cold plate, and, when it has been quite cold, it may be 
broken off in pieces. To form the varnish, the following 
recipes are good. The second is more expensive than 
the first, but it is thought alittle better:—No. 1. Dis- 


solve in 8 ounces of methylated alcohol 1 ounce of the 
fused benzoin and 20 grains of sandarac ; then add 20 


drops of mastic varnish, made by melting gum mastic 
and adding turpentine to it whilst in a fluid state. The 


impurities will soon settle, and the varnish is ready for 


use. 

No. 2. Fused benzoin ... sae we OUNCE 
Sandarac .. AEA as .» 10 grains 
Jalap resin on ae we =F ounce 
Methylated alcohol ... .» 8 fluid ounces 
Mastic varnish ... wie ... 20 drops. 


Should either of these varnishes be too thick, or become 
so by use, they may be diluted with a little more spirit. 
Should the spirit be too strong, which may be known by 
its partially dissolving the collodion film, a very few 
drops of water may be added. When using either of the 
above preparations, the negative may be varnished twice 
without any danger, 
spots, &c., on the negative, and then re-varnish, as re- 
commended by Mr. Wilson. 


This enables us to touch out any 


Mopg oF Fixine.—The fixing solution should consist 
of 4 ounces of hyposulphite of soda in a pint of water, 


and should always be used fresh. The number of prints 


of agiven size which may be safely fixed in a definite 
quantity of hypo solution cannot be absolutely stated. 
Theoretically, about three parts of hyposulphite of soda 
will be required to dissolve one of chloride of silver. One 
whole sheet of sensitive paper has been calculated to 
contain about from twenty-five to thirty grains of 
chloride of silver. On this theory about half a dozen 
sheets of paper might be fixed by one ounce of hyposul- 
phite of soda. In practice, however, so many other 
circumstances interfere, that perhaps not more than one- 
fourth of that number ought to ve fixed in the quantity. 
In very cold weather, the solution is comparatively in- 
active ; itis well, therefore, to raise the temperature to 
about 60% Fah. Thin Saxe paper will generally be fixed 
in new hypo, of the strengih named, in about ten mi- 
nutes ; thick Save will require fifteen minutes ; thin Rive 
paper about fifteen minutes, and thick Rive about twenty 
minutes. A slightly albumenized paper will be fixed 
more rapidly than a highly albumenized sample; the 
priociple being, that the more horny and rep: llent the 
surface, the longer the time of immersion. Complete 
immersion and constantly moving about are impera- 
tive.— Fear Look of Photography, 
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SCIENTIFIC NOTES. 


AMYLOID DEGENERATION OF THE DIGESTIVE TUBE.— 
In a paper published in the last volume of the Proceed- 
ings of the Société de Biologie M. G. Hayem gives an account 
of an interesting case of this kind of degeneration. The 
microscopic examination of the intestinal mucous membrane 
showed that the deposition of amyloid matter took place in 
the cellular spaces of the arterioles and in the inner surface 
of the capillaries, A section made perpendicularly to the 
surface of the tumefied follicles showed around them a great 
quantity of altered capillaries, which gave off finer traus- 
parent branches that travelled into the interior of the follicle. 
The follicle itself was filled with small granulations and 
particles of amyloid matter. Thetwo characters, therefore, 
which characterise amyloid degeneration of the intestine 
are: 1, degeneration of the arterioles and capillaries, espe- 


| cially those in the neighbourhood of the follicles; and 2, 


tumefaction with amyloid degeneration of the follicles 
themselves, 


NATSRE or COLOUR-BLINDNESS.—In a very curious essay 
on this suhject, which has been published in “ Poggendo ff’s 
Annalen,” Herr Dr. E. Rose, of Berlin, describes a new in- 
strument for determining the degrees of colour-blinds. 
From numerous inquiries he concludes :—1. That with the 
colour-blind jt is always light of the greatest or of the least 

Yefrangibility that first becomes imperceptible, 2. That 
iavariably, as the disease increases, the patient ceases to 
perceive only that light which had previously the greatest or 
smallest refrangibility among the rays visible to him, 3. 
That colour-blindness is always characterised by a shorten- 
ing of the spectrum and never by aninterrup ion, A com. 
plete and accurately defined spectrum thus forms by its 
extent a measure of the degree of colour-blindness, Herr 
Rose’s instrument consists of a mirror, condensing lens, and 
prism, by which a well-marked solar spectrum is pruduced, 
and therefore accurately determines the extent of the 
affection. 


THE Sun A Bopy oF Icz.—Of all the wild theories which 
have been invented respecting the nature of the sun, perhaps 
the most extravagant is contained in ‘‘ A Treatise on the 
Sublime Science of Heliography, satisfactorily demonstrating 
our great Orb of Leght, the Sun, to be ebsolutely no other 
than a Body of Ice!” by Charles Palmer, gent., London, 
1798, Thesun is acold body, says the author, becauce the 
temperature decreases as we approach it. Further, a convex 
lens of glass has the property of collecting all the rays which 
fall upon it at the focus; a lens of ice has the same effect. 
For these reasons, he believes that thestin is a huge convex 
mass of ice, which receives the rays of light and heat pro- 
ceeding from the Almighty himself, and brings them to a 
focus upon the earth. 


Fossits.—At the last meeting of the Manchester Geolo- 
gical Society, Mr. Wunsch exhibited some vegetable fossils 
found in a bed of volcanic ash situated near Lagan Bay, in 
the Isle of Arran. The stone in which the fossils were 
embedded, appeared like an ordinary piece of whinstone, 
and fossils in such a stratum were evidently novel. They 
appeared to be Sigtllaria, Lepidodendron, Lepidostrobus, 
é&c., and they had grown ina marine habitat, and had been 
enveloped with ash from an adjoining volcano, Mr, Plant 
read a very interesting paper on “ The Geology and Fossils 
of the Primordial Zone in the Gold Districts of North 
Wales.” The locality to which the paper related was in 
the neighbourhood of Tyddyngwladio, about eight miles 
north of Dolgelly, and the class of rocks were the lingula, 
lying above the Cambrians. 


RECENT PATENTS. 


IMPROVEMENTS IN GAS-ENNGINES.—In gas-engines, as at 
present arranged, it is common to fire the charges of mixed 
gas and air by means of electricity, but this is inconvenient, 
as it is found difficult to keep the batteries constantly in 
working order. Mr. Hugh Smith, of Westbourne Park, 
therefore proposes as an improvement to fire the charges 
by means of vapour which burns spontaneously on coming 
in contact with air; the vapour he employs is that of the 
liquid phosphide of hydrogen; and he passes small pipes, 
which he calls explosion tubes, from the gas main to each 
end of the cylinder, and on these tubes are applied, just 
before the connectjon with the cylinder, bottles containing 
the liquid phosphide, so that the gas may pass over the 
liquid. When the cylinder is charged with gas and air, a 
tap on one of the explosion tubes is opened, and the gas, 
carrying with it the vapour of the phosphide, enters the 
cylinder, and the vapour there meeting with air, an explosion 
at once takes place, driving the piston along the cylinder, 
and in this manner the piston is driven from end to end of 
the cylinder. This methodof firing the charges is applicable 
whatever be the form of the combustion chamber, whether 
it be, as assumed in the foregoing description, a cylinder 
wish a piston working within it, or of other form and con- 


- struction. 


WORKING PUDDLED BALLS oR BrLooMms.—-Letters patent 
have been granted to Mr. William Menelaus, manager of 
the Dowlais Ironworks, for ‘‘ improvements in machinery for 
working puddled balls or blooms of iron and steel,” which 
he thus describes :—‘‘ My machinery is mainly intended for 
working balls or blooms of iron as they come from the pud- 
dling furnace or ingot mould; it is composed of three 
cylindrical rolls made to revolve in the same direction: the 
two bottom rolls are so placed that the third shall revolve 
above and in aline between them, and shall have anup and 
down motion imparted to it by steam or hydraulic power. 
Though I prefer up and down motion to be imparted to the 
top roll, yet either of them may be so moved, When the 
rough bloom or other mass of iron or steel is placed in the 
machine, the upper roll is raised and is gradually brought 
down by heavy preesure-until the bloom is finished.” - 
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SUBMARINE TELEGRAPHY.* 
VI. 
LAYING AND REPAIRING CABLES. 


Mathematical readers will readily understand 
that the results are calculable from the data 
about to be explained : 

v = the velocity of the paying-out vesselim feet 
per second. l 

vi = the velocity of the cable paid out in feet per 
second. 

w = the weight of one foot length of the cable in 
Ibs. 

p = the.angle which the cable.at the surface makes 
with .a horizontal line. 

x = the height of any point A from the bottom 
of the.sea. 

g = the resistance in lbs. whieh the water opposes 
to the motion of each foot of the cable moving 
perpendicularly -to itself, at-the.speed of one foot 
per second ; g may be called ‘the co-efficient of 
resistance to displacement. 

qi = the resistance in lbs. which the water opposes: 

~ tothe motion of each foot of the cable drawn 
through it lengthways, at the speed of one foot 
per second ; 91 may be called the co-efficient of. 
friction. 


second.; m is assumed = qve. 
mlz the’ resistance: in Ibs. 


is assumed = 91%, 
t = tension in lbs. at point A, which in what fol- 


lows will be assumed as at the surface where’ 


the maximum strain occurs. 

Then if the cable be laid without. any tension:at 
the bottom, which is now invariably done, the 
equation to the curve assumed by the cable will 
become the equation to a straight line inclined at 
an angle to the horizon such that 

(1) Cos. p= +w + Ama — wW 


2m 
Or, what amounts to the same, 
Cos. $ qu’ 
Sin.2 o w, 


From this it appears that the angle at which any 
given cable will be paid out is (when not tight at 
bottom), independent of the tension ¢ (or of the 
velocity v1), and is dependent simply on the 
velocity v of the ship. Cables which are bulky 
for their weight, or, in other words, are of 
light specific gravity, lie at a small angle, ‘but by 
increasing the ship’s speed any cable may be 
paid out at a small angle. We find further, 
when no slack is paid out, E 


t= | 1 UL cos. 22) 2a 
— fon _ „a Ea 808. o)? 
(3.) ¢ (w Ma E 


w vis simply the weight of a length of the cable. 
hanging plumb from the ship to the bottom. 
This is the maximum tension that can be required 
to lay any cable without slack, The tension is’ 
always slightly diminished by a certain small 
portion of its amount constant, for a given: 


speed and cable. The annexed diagram may 
help to explain the results arrived at. The cable 
AC, lying on an inclined plane of water at the 
angle $, is carried by a ‘tension equal to the weight 
of a length A B of cable, somewhat as a chain 
would be in equilibrium lying on a frictionless in- 
clined plane A C, and hanging down over a pulley 
at A to the depth B; but the inclined plane of water 
is not at rest, it yields under the cable at every 
instant at every spot; if the cable were pressed 
through the water in a direction perpendicular to 
itself, so that the plane of water yielded before the 
pressure of the cable, and did not slip along it at 
all, the above analogy would be perfect, and the 
tension at A would be simply equal to wa; but 
since we have supposed the cable to be laid without 


* Lecture HIL:—Read by FLEEMING JENKIN, Esq., O.E., 
` F.R.S., at the meeting of the Society of ‘Arts, February 5. 
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tension, and withoutslack atthe bottom, any point 
D must finally come to a point E,:such that HC = 
D-C ; and it will be-easily seen that the point D to 
do this must move in a straight line E D. Now this 
line D E is not perpendicular to A ©; it falls 
within that perpen- 
dicular D F, so that 
if we suppose the ~ 
plane of water un- 
der A C to fall per 
pendicularly before 
it, we must also 
conceive the cable 
as slipping back a 
little on the plane B 
O eT 

space between D 

F and D E, but this slip is opposed by the 
friction of the water, 


sion by a small amount. This amount is so small 
that it may be practically neglected, and would not 


have been mentioned did not the same considerations ' 
enable us to understand the effect of laying cable 


i : a | with a certain amount of slack. When this is done 
m = the resistancein lbs, which the water opposes. 


to the ‘motion of each foot of the cable moving: 
perpendicularly to itself, at speed of v feet per: 


a point, D, movesin a line, say D G, differing much 
more ir direction from D F than D E does. When 
much slack is laid, the cable slips back at a consi- 


| derable velocity on the inclined plane, and meets 
which the water: 


opposes to the motion of each foot of the cable; 
drawn through it lengthwise at the speed v. mm 


with a frictional resistance tending considerably to 
relieve the tension. Thus, when the cable is paid 
out at a velocity vl, we have 


( JUL } 
(— COg. vi 
v | 
(4,) (= l w—m sin. P J wv 


When v! is considerably in excess of v, the fraction 
of the whole tension which the friction m! subtracts 
from w v is very considerable. It also increases 
rapidly as the speed of the ship increases, and it 
further increases if the specific gravity of the cable 
be small, for then it lies at great length in the 
water, presentimg an immense surface to be gripped 
by the water. "Whe friction on each foot is but 
small, but when twalve or thirteen miles of cable 
lie in the water, presenting a surface of 70,000 or 
80,000 square feet, the result is practically very 
important. Assuming a mewn speed of 10°4 feet 


per second as that at which the Atlantic cable was 


paid out when dyingsat an angle wf 9° 30’ in 2,000 
fathoms of water, with a tension of 12 cwt., we 
obtain the following values for the constants :— 
q = 0:085 = 0'81 DQ where D = diameter 
gi = 010085 — 0'081 D) wf cable in feet. 
Krom some observations it would seem as if the 


| angile ‘had been even less than the absve, in which 
| case q would be lager and q! smaller. From 
| Beaufoy’s experimutits we should have expected g 
| to be more nearly 65 D ; ‘but tthe roughness of 


the cable may account for the difference, as it cer- 
tainly does for the great difference inithe co-efficient 
of friction, which is nearly eight times that which 
a smooth surface would present. It is probable 
that for a smooth iron cable the value of q? would 
be more nearly equal to 0'001 D, and q = 0'065 D. 
One reason ‘will now be plain for giving in the 
foregoing tables the strength of the various cables 
relatively to the depth in which they are to be laid. 
The strain required to lay them is always a fraction 
of that depth, but the strain will not be always the 
same fraction of the depth, but will be smaller for 
the lighter cables when laid slack. 

4. Application of Theory.—The practical results 
of equation (4) are most important, To lay any 
cable, however light, quite taut, we require nearly 
the tension due to a weight of the cable hanging 
plumb from the surface to the bottom ; but by in- 
creasing the bulk of any cable, though we do not 
diminish its actual weight, we may, by laying a 


little slack, diminish the tension very greatly, 


With such a cable as the second Atlantic the ten- 
sion was thus diminished more than half ; to lay it 
taut would have required nearly 28ewt., and 12cwt. 
was the amount actually required when about 15 


which thus tends to: 
prevent the cable from running back on the: 
incline and plane, and so relieves the ten- 


per cent. slack was paid out. The strain could be 
maintained constant in all depths, by allowing a 


little more slack to run-out in deep water, ‘and 
even this could be prevented by -a slight increase in 


No relief at all comparab'e 
to the above is 
obtained -by pay- 
ing out heavy ca: . 
bles slack; but, on 

- the other hand, 
still lighter cables 

can be paid out 

under still more 
favourable condi- 
tions. The ratan 
and hemp cable 
(No. 11, Appendix 
1) would, with 12 


the speed ofthe ship, 


per ‘cent, slack, ‘be paid out without any 
strain at all, and if more 


slack than this 
were desired the cable would have to be 
pushed ‘out of the ship. Nearly the same 
might be said of a bare gutta-percha wire. The 
Atlantic cable, in the last expedition, was laid in 


depths varying from 1,750 to 2,000 fathoms, at 
speeds for the ship varying from 4$ to 63 knots per 


hour, while the cable ran out at from 5 to nearly 8 
knots per hour. The angle, according to one 
method of observation, varied from 9° to nearly 
12°, but was somewhat less according to other ob- 
servations ; 9° 30 seems to have been @ usual 
angle. The slack paid out in deep water ranged 
from 9 per cent. to about 184 per cent. Qn the last 


| day the slack was about 14°8 per cent. Thestrain — 
| on the cable was very constant, ranging from 
| l0cwt. to 14cwt,, and generally being between 


llewt. and [3cwt.; the pitching of the ship never 


| caused more than about 2cwt. difference in the 


strain ; but once, when going slow to change holds, 
the strain was 17cwt. ; this accords with theory. The 
lecturer has to thank the engineers of the Telegraph 
Construction and Maintenance Company for the 
above information, l 

5. Proposed LImprovemenis.=-Reels have ‘been 
proposed in ships as a substitute for the coils iùn 
tanks. Their great mass in motion would be 
difficult to control. Mr. Siemens actually tried 
with some success @ reel for a light cable, and 
drove it with an engine; he abandoned the plan — 
for the old system, The defects which the reel ‘ig 
supposed to remedy do not exist. Captain Selwyn ` 
has proposed to use a reel floating in the sea, | 
ingeniously retarded by paddles, which would 
prevent too much slack from being laid. Tt ~ 
hardly becomes a landsman to tell a sailor that 
such a reel would be unmanageable; ‘but the 
difficulties of coiling in water, of launching the 
reel if coiled’on land, of protecting the surface of 
the cable against collisions, of testing the cable, 
of remedying any defect, should any arise, and. 
even of preventing one ‘coil from eutting into those . 
immediately below it, seem unavoidable, and the 
defects the invention is supposed to remedy are 
imaginary. Buoys have been proposed to relieve 
the cable from part of its weight ; any hollow buoys. 
would be crushed very shortly after leaving the . 
surface. Mere wooden floats would do little, ‘and — 
be difficult of attachment. This invention ‘also 
labours under the disadvantage of being unnetes- 
sary, since cables. can be’ paid out with 12 ewt. 
strain or less, which will bear 150 cwt. Vanes ‘on 
a cable, opposing its slipping backwards, would be 
correct in principle, although probably quite imr- 
practicable; the result aimed at is obtained by 
increasing and roughening the surface of the cable. 
Most engineers who have had practical experience 
deprecate any attempt to catch the cable by- 
nippers after it has left the ship. The danger 
of fouling is more considerable than the extra 
chance of safety given by the nipper. Lastly, 
many proposals have been made for some kind ‘of 
elastic arrangement, to compensate for the change 
of strain.caused by the rise and fall of the ship. 
When cables are paid out so nearly horizontally 
as is now the case, these arrangements, even if 
practicable, are not required ; the alteration of the 
strain, caused by the motion of the ship, is quite 
inconsiderable, and there is great difficulty in 
devising’ any elastic Arrangement which, by the 


' the outside of the other end as in fig 1. 
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inertia or momentum of its parts, would not 
aggravate the evil, such as it is, Unless when 
going very slow, in very bad weather, the best 
conceivable elastic arrangement would be useless, 
if not injurious. 


AN INEXPENSIVE EQUATORIAL 
STAND.* 


Sir,—As some of your readers may consider an 
equatorial stand a rather expensive luxury, and, in 
consequence, put up with a much less convenient 
form of mounting, I will describe one I contrived 
about two years ago, and which I have had in use 
ever since, with perfect satisfaction as to steadi- 
ness and general convenience. It can be made 
by any amateur who can handle a saw and screw- 
driver for a few shillings, and he may have the 
luxury of a mechanical motion which will keep 
his telescope upon a star as long as he wishes to 
look at it. | 

l PHILIP VALLANCE, 


‘Three strong legs are necessary for the stand, 
and these may be most cheaply made by getting 
a 14-foot length of 2-inch yellow deal, and having 
cross-cut it in the middle, then sawing each half 
with a diagonal cut, beginning at 2 inches from 
the outside of one end and erding at 2 inches of 
This 
will make fourlegs 7 inches wide at one end, 2 
inches -wide at the other, and 2 inches thick. 
There will also be one more leg than is wanted, 
but as the labour in doing this is but little, I know 
of no cheaper way of getting three strong legs. 

The top of the stand is to be made of beech 14- 
inch thick. Cut acircle of 18 inches diameter, 
and on the circumference set out three points 
equi-distant, and 34 inches from these points on 
each side of them, cut outa piece as in fig. 2 ; 
this will leave three projections, 7 inches wide, for 
the legs to be fixed to. On each of these pro- 
jections one leg is to be fastend by a large door 
hinge, fat least 6 inches long—having previously 
cut each leg to the right bevil at the top and 
bottom, and of the right length in accordance with 
the length of the telescope to be used. The legs 
of my stand are 5 feet 7 inches long, and spread 
2 feet 6 inches from their common centre; and 
the length of my telescope is 80 inches, and its 
aperture 54 inches. So much for the stand. 


The parts to carry the telescope are to be made 


of iron gas tubing, and are as follow: A two-foot 
length of 2-inch iron gas tube (called by gas 
fitters a short-piece) is to be cut asunder 8 inches 
from one end, and 2 two-foot lengths (or short 
pieces) of 14-inch iron gas tube, are to be selected 
small enough to turn easily inside the 2-inch 
pieces. This will require a little attention, as all 
2-inch tube is not large enough for 14-inch to turn 
inside it, but plenty may be got with a little 
trouble ; therefore it is best to get one length of 
2-inchand cut it asunder, instead of getting two 
short pieces of the requisite length. (Hach short- 
piece hasa screw on each end, and a socket-piece, 
on one of these screws. 

Two T pieces are next to be got, having an 
opening to receive the. 14-inch tube at the bottom 
or middle, and opening to receive the 2-inch tube 
at the ends or sides ; see fig. 8. These will be 
screwed oneon to the end of each of the 14-inch 


_ Short-pieces—one to form the polar axis and to 


carry the tube of the declination axis, and the 
other to hold the cradle of the telescope, for which 
it must be cut open lengthways on the top and 
bent into the shape to fit the cradle as in fig. 4 ; 
on this must be riveted a cradle of sheet iron or 


brass to carry the telescope, as in fig. 5. The 


16-inch length of the 2-inch short-pieces, having 
the socket on its top, is to carry the polar axis, 
and must be fixed on the top of the stand at an 
angle of 514 degrees, or the latitude of the 
place with the“upper end over the centre of one 
of the legs of the stand and the lower end 
between the two others, by two pieces of 
beech 14-inch thick, and shaped as in figs. 6 


* Extracted from the Astronomical Register for February. 
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and 7; the last (No. 7) to stand across the polar 
axis and over the leg of the stand, and the other 
(No. 6) lengthways with the poplar azis,- to 
support it on the top of the stand. Hach of these 
pieces should be hollowed out to fit the tube that 


lies upon it, and the tube should be fastened to 
these pieces, and these pieces to the stand by two 
pieces of 3 iron wire, bent as in fig 8, and having 
Screws and nuts on each end, one at the top, over 
the tube, close under the socket of the 16-inch 
length, outside the piece No. 7 and down through 
the top of the stand; and the other near the 
bottom of the tube, across it and the piece of 
wood carrying it, down through the top of the 
stand ; and fixed by the nuts and screws. 


The tube which carries the polar axis being 
thus firmly fixed on the stand, one of the lengths 
of the 14-inch tube, having the T piece on its 
top, is to be passed through it; then into this T 
piece is to be screwed the other length of the 
2-inch tube, and through that is to be put the 
length of the 14-inch tube on which is screwed 
the T piece carrying the cradle for the telescope. 

You have thus, at the cost of a few shillings, 
an equatorial stand, perfectly steady, capable of 
pointing the telescope in every direction, and, if 
properly placed, of following a star with one 


‘motion. 


The telescope and cradle, &c., must be balanced 
by a counterpoise put on the end of the declina- 
tion axis ; and the telescope placed in the cradle 


with its centre of gravity over the centre of its 
axis. 

The method I have adopted for giving motion 
to the telescope is as follows : On the polar axis, 
at the end which is below the stand, and at a 
right angle to it, I have a lever fixed by a binding 
screw, which, when tight, carries the polar axis — 
with it, and when loose allows the polar axis to 
turn without it, 

This lever stands out from the polar axis and 
between the east and west legs of the stand. On 
the eastern leg I have a pulley, and a line fastened 
tothe lever running through this pulley has a 
weight on it capable of pulling the telescope after 
astar thatis towards the west. To regulate the 
speed of the telescope I place a bladder of air 
between the lever and the leg of the stand; having 
a tube from it witha stop-cock; of course, the 
faster the air gets out the faster the telescope 
moves, andI regulate the speed most readily by 
putting the end of the cock into a little water, 
when, as the bubbles cf air are heard to come 
out, the speed can be regulated to the greatest 
nicety. 

Two round discs ofj wood, having their surfaces 
hollowed out to something like the curve of the 
bladder, are placed, one between the lever and 
the bladder, and the other between the bladder and 
the leg of the stand, each being attached (the one 
to the lever and the other to the leg of the stand) 
by a loose pin in its centre long enough to allow 
them to press the bladder squarely between them. 
T make a hole lengthways through the centre of 
each pin, and a corresponding hole through the 
centre of the disc of wood and of the lever or leg, 
and. a piece of cord, with a knot at each end, holds 
the disc of wood so loosely against the bladder as 
for it to press squarely, although the lever and leg 
form a constantly varying angle. i 


In the tube through which the air passes out of 
the bladder into the water is an extra stop-cock,. 
to shut off or turn on the air as required, so that 
the regulating cock need not be touched after being 
once adjusted. A second tuba also goes into the 
bladder to blow more air in when it is exhausted. 

By this simple contrivance I have kept a star in 
the field of my telescope for three quarters of an 
hour, and it would do so longer but that the discs 
of wood appreach so near that the surface of the 
bladder is increased, and the speed lessened by 
that. 

By taking a little more trouble, and also going 
to a little more expense in the getting up of the 
stand, a very tolerable equatorial may be made, quite 
capable of pointing the telescope on any star, by 
the tables, clock, and almanac. 


First—In the socket of the 2-inch tubes which 
carries the polar axis, have a brass bearing, made 
with a flange, as in fig. 9; and also on the other 
end of the same 2-inch tube fix a similar flanged 
socket as in fig. 10. The 14-inch tube which goes 
through it must be turned at the parts where it 
bears on each of the brasses, and also have fixed on 
it, at each end, another brass-flanged socket, to bear 
smoothly against the other flanges, asin fig. 11. 
This will give perfect smoothness to the motion. 

And on the other 2-inch tube, which carries the 
declination axis, fix similar brasses, and turn the 
14-inch tube in the same manner. . 


For the circles and indices I have made use of 
old theodolite circles, and have fixed them on discs 
of mahogany screwed tight on to the flanges of the 
large tubes ; and the indexes to the other flanges 
carried by the smaller tubes. 

The telescope must be set true to the polar axis, 
and at right angles to the declination axis, by pack- 
ing in the cradle which carries it. 

In conclusion, I may state that I have had a 
10-foot refractor with a 7-inch aperture onastand of 
this size and construction, which has been perfectly 


‘steady and easy in all its movements. 


A stand of yet more easy construction may be 
made by using similar tubing in this manner :— 
Fix what is here called the polar axis tube up- 
right on the top of the stand ; and the other tubes 
being placed as before described, a stand of the 
altitude and azimuth class will be the result, which, 
by using the tubes rough as they come from the 
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shops, will be easily made, and yet be found steady | 
and convenien', BESS gp 

A clamping screw should be put in each of the 
2-inch tubes, which, by pressing on the interior 
tube, will fix it at any point, or prevent it from 
turning too easily. 

For smaller telescopes smaller tubes may be used. 

I have one for a 41-inch, 6-foot focus, made of 14- 
inch and l-inch tubes; and another for a 33-inch, 
and a 4-foot focus, made with l-inch and $-inch 
tubes. a 


IMPROVED AMERICAN SCREW 
WRENCH. 


Any one who has occasion to usea screw wrench 
must have noticed that in many cases it is impos- 
sible to turn the nut more than one square, by 
reason of some part interfering with the handle or 
the head of the wrench. At such times it is com- 
mon for careless persons to use the head of the 


ETG. 


wrench as a hammer and knock the nut around 
until they can get a turn on it again, It is 
needless to say that this is a most reprehensible 
practice, as it injures the nut and the wrench, 
besides being a waste of time. 

The wrench shown herewith is simple and 
useful. It is nothing more than a V-shaped 
groove, A, made in the jaws of the wrench, so 
that they will fit over the corners of the nut and 
turn it, as shown in the engraving. 

The groove does not in any way affect the strength 
of the wrench, and the tool is indispensable about 
locomotives, marine engines, agricultural machines, 


and printing presses; in short, all mechanism | 


which is necessarily compact. The groove is of 
‘such a form that it does not touch the sharp edge, 
but the sides contiguous to it. For use on mow- 
ing machines, reapers, and general farm purposes, 
it will be found a greatadvantage. It is now much 
in-use in the machine shops in the U nited States. 

By the addition of the hole in the milled head 
of the screw, a nail or any small rod can be used 
to set the jaws up very tight, so that the wrench 


can be employed as a hand vice, or to screw up | 


round bolts. The back of the jaw is made 
rounding to secure additional strength. 


TYRE DRILLING MACHINE. 


The accompanying figures show a side and end 
elevation of a machine employed at the works 
of the Great Eastern Railway Company, at Strat- 
ford, for drilling the bolt holes in wheel tyres. 
In some modes of fastening the tyres, the bolts are 
screwed in-from the inner side of the rim of the 
wheel, the hole for the bolt not extending through 
the tyre, and in such cases the ordinary drilling 
machine cannot, of course, be employed. 
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In the machine shown by our illustration, the 
drill spindle is made so short that it can pass into 
the space between the boss and rim of a 3 ft, 6 in. 
wheel, and it is carried at the end of a sliding 
arm, by which its distance from the main pillar of 
the machine can be varied. The pair of wheels 
to be drilled are rested upon a couple of pairs of 
small friction wheels, fixed at the proper distance 
apart on one side of the machine. The wheels 
having been adjusted, the arm of the machine 
carrying the drill spindle is slid out so that the 
drill is brought over the proper point in the wheel 
rim, between the lowest pair of spokes. After 
the hole has been drilled, the arm is withdrawn 
and the wheels turned round upon the friction 
wheels, so as to bring another part of the rim in 
a line with the drill spindle, when the arm is again 
slid out and another hole drilled, and go on. . 

The motion is communicated to the drill, 
through a pair of bevel wheels, one of which is 
fixed on the drill spindle, and the other on a shaft 
passing through the sliding arm and carrying at its 


ik 
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other end a belt pulley. From this pulley a belt 
extends to another fixed upon a counter shaft, this 
last pulley being broad enough to allow of the 
strap traversing backwards and forwards upon it, 


living plants, 1,650 slips; 


395 
THE CULTIVATION OF QUININE 
The cultivation of Quinine in Java and British 

India has been treated of lately by Dr. J. E. De 

Vrij. The Quinine-yielding trees grow at various 

heights above the level of the sea in the primitive 

forests of the contiguous requblics of Venezuela, 

New Grenada, the Ecuador, Peru, and Bolivia. 

The medicinal properties of the trees have been 

known from time immemorial to the natives of 

those countries, but it was not until 1632, that the 
curative powers of Quinine were known in Europe. 

The cure effected by the remedy in the Countess 

de Chinchon, wife of the Viceroy of Peru, 

brought it into greater notice. The trees were 
included by Linnzus, in the Genus Cinchona, or, 
as Dr. De Vrij and others call it, Chinchona. 

Various species of Cinchona yield the febrifugal 

alkaloids, Quinine, Cinchonine (Chinchonine), 

Quinidine, and Cinchonidine. Of these Quinine 

is the most powerful, and hence the most valued. 

The species which yields it in largest quantity, is 

Cinehona Calisaya. Great apprehensions were- - 

entertained recently that the trees in South 

America would ultimately become extinct 

in consequence of being stripped of their 

bark, and no means being taken to replace 
he trees which were felled for decortication. 

The Dutch Government introduced the 

Quinine trees into Batavia in 1852. The 

original plant died, but two slips taken from 

it to Buitenzorg, continued to thrive, and 
in 1862 acquired a height of 20 feet. 

M. Hasskarl was appointed to take charge 
of collecting Quinine plants and seeds for 
Java. He landed at Batavia on Dec. 13th, 
1854, with 21 chests of Quinine plants, and 
he was entrusted with the management 
of the plantations. In 1856, he was 
succeeded by M. F. W. Junghuhn, who 
died in 1864, 

Besides the true Calisaya bark, there 
were several other species cultivated and 
among them a new species which received 
the name of Cinchona Pahudiana, after M. 
Charles F. Pahud, Minister of the Colonies, 
in the Netherlands. The plants were at first 
propagated by seeds and the process was 
slow, but Mr. MclIvor, at Ootacamund, 
subsequently ascertained that the plants 
could be much more rapidly and exten- 
sively propagated by slips, and thisled to 
a rapid increase. When M, Junghuhn undertook 
the management in July, 1856, there were 521 
but at the end of 


and so adjusting itself to the various positions of | December, 1863, there were 1,151,810 Quinine 
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the pulley carried by the shaft passing through the 
sliding arm. The arm carrying the drill is slid 
inwards or outwards, by meane of a pinion gearing 
into a rack on the under side of the arm. The 
carriage through which the sliding arm passes 
is capable of traversing vertically upon the main 
pillar of the machine, its position being regulated 
by a screw contained in this pillar, and furnished 
with a handle at the top. By means of this screw the 
carriage can be raised or lowered, and the required 
‘*feed” can thus be given to the drill.— Engineering, 
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plants in the Java plantations, of which 539,050 
were growing in the open air, and 612,771 in the 
sprouting beds and nurseries, besides nearly 


7,000 live slips. The plants consisted of :— 


Cinchona Calisaya 12,090 
D) lancifolia 251 
3 succirubrąa . . . 89 
3 lanceolata š . 128 
9 micrantha 


. 1 
» 1,189,248 


* “Qn the Cultivation of Quinine in Java and British 
India,”) By. Dr.) J... BE. De» Vrij, date Superintendent of 
Chemical Researches)in Dutch India, London, 1865. 
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These were distributed in plantations varyingfrom 


4,440 to 6,830 feet above the.level of the sea.. 

In 1855 an unsuccessful attempt was made to 
introduce the Quinine trees into British India. 
In 1859, Mr. Clements R. Markham proceeded 
to South America in order to procure plants for 
India, ‘The plants transmitted by him to Ootaca- 
‘mund died, but he made arrangements for the 
transmission of plants and seeds, which have now 
been successfully cultivated at Darjeeling, at the 
foot of the Himalaya ; at Hakgalle, near Newera 
Ellia, in Ceylon; and at Ootacamund, in the 
Neilgherries, The Darjeeling plantation is under 
the charge of Dr. Thomas Anderson, -superinten- 
dent of the Botanic Garden at Calcutta, and in 
1864 it contained about 20,000 plants. The 
‘Ceylon plantation, 5,200 feet above the level of the 
sea, is managed by Mr. MeNicoll, under the 
superintendence of Mr. G. H. K. Thwaites, 
Director of the Botanic Garden at Peradenia. At 
the end of 1863 this plantation contained 22,050 
Quinine plants, The plantation at Ootacamund, 
7,500 feet above ‘the level of the sea, as well as a 
‘branch one at Neddiwuttum, is superintended by 
Mr. MclIvor, who has done much by his mode of, 
cultivation to promote the increase of the trees ‘in į 
India, In 1861 ‘there were 172 young plants:at: 
‘Ootacamund, and in 1863 they had increased ito; 
277,088, They were chiefly C, succirubra, or ‘the. 
red bark. Animportant improvement in Cinchona 
cult vation, introduced by Mr. Mclvor, was planting 
the trees on fully-exposed open spots, and not 
under the shade of other trees. The woods were 
cleared away in the first instance, and then the 
Cinchonas were planted. The effect of exposure, 
to the sun is the production of Quinine in larger) 
quantity, as might have been expected. Mr.} 
Mclvor finds that the young branches supply a! 
bark which yields Quinine. He expects before; 
the end of December, 1865, to forward to Europe: 
between 3,000 and 4,200 lbs. weight. of Quinine | 
bark, the yield of 16,000 plants set at Neddi- 
wuttum in September, October, and November, | 
1862. Dr. De Vrij concludes by giving the | 
following contrast between the Dutch and the 
English mode of cultivation :—“ As the Quinine 
trees in Java must, according to the present 
mode of cultivation adopted in that island, be at 
least thirty years old before they are fully capable 
of yielding a good quality of bark, I very much 
doubt whether: any capitalists would be found 
willing’ to employ their capital in that way.for so 
long ‘a period, and I feel bound, therefore, to 
answer the question in the negative. The English. 
system, on the other hand, which admits of good 
interest on capital within four years at the most, 
and which continues regularly progressing in that 
respect, is certainly one which prepares the way 
for the transfer, in due course of time, of the 
cultivation ‘to private industry.” 


THE (@CCULT SCIENCES AND ANIMAL 
| MAGNETISM.—II, 

By M. Baucus. 
jite of jthe reprobation with which the 


Ng 


prpdtice of divination ‘has ever been denouncep, |. 
we canit mot deysithan from seventy-five ‘to eighty ||: 


brandhyp ‘of ‘it. 


That :persony, otherwise very estimable, believe 


in thee pretenGed sciences should neither astonise 
nor trouble us; they are as much and more to be 
pitied than ‘blamed, especially if they pay the 
oracles jthey go to consult in ready cash, and wh 
see that hey only have the difficulty of making a 
choice. .» . . 

I read Hately a feuilleton signed M. Oscar Com- 
mettent, on ‘the subject of the Brothers Davenport, | 
from which I extract the following lines :— 

“At all epochs men have shown themselves ' 
greedy for the marvellous, and fairy tales are of: 
all ages. There are moral pests. as there are. 
physical pests, and spiritualism is the very oidium: 
of our Brain; the moral fungus which attaches: 
itself to our reason. The history of the world is' 

the history of folly and credulity, from the, 
mysteries of Isis to the miraclesof . » » e our. 
nineteenth century, i 


| 
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“c Almost all. men who were reputed right think- 
ing in antiquity believed in magic, in theurgy, in 
witches, &c. -Cæsar believed in sacred chickens, 
and followed out his projects or renounced them 
according to the manner in which he saw them 
peck the grain which he threw to them. 
For several ages the world believed in sorcerers 
and .burned about three hundred thousand of 
them ae 

$f, «a «a « Pascal:believed in ghosts ; Charles 
V. (says Le Sage) so thoroughly believed that the 
future of men was written in the sky, that he 
instituted, with the approbation of the clergy, the 
nobility and the magistracy, a special college where 
the occult sciences were taught. 

‘Henry IV. and Anne of Austria had -the 
horoscopes of Louis XIII. and Louis XIV. cast. 
Richelieu and Mazarin, both of them cardinals and 
Ministers, -sincerely :-believed in witchcraft, and 
‘treated as materialists those who did not believe in 
it . Under Louis XY. the Count of 
Saint Germain was the rage, and every one was 
persuaded that this adroit supernatural swindler 
had been in the world for eighteen hundred years, 
and that he had been intimate with Charles V., 
Francis 1., Nostradamus, Attila, &c. 

“Ts it necessary,” adds the witty feuilletonist, : 
Cto recall the success of ‘Cagliostro and ‘later ‘thoge| 
of Mesmer and ihis magical ‘banguet?” d 

T stop at ‘this point :of my quotation, «where, 
à propos of spiritualism, which is :tolerably auddhy 


treated init, and which is big enough ‘to defend! 
itself single handed, if it likes, against accusations 
of relationship with necromancy, we see come on, 
by gradation, animal magnetism personified in 
him who did not invent but resuscitate it—who, as 
I have said on another occasion, has the merit of 
having first brought back to natural and purely 
physical causes an order of phenomena, :which 
before him was attributed to extra-natuval causes. 

I havendeavoured to sketch the pidture of the: 
occult sciences iin bold lines, it wemains For me ito. 
enuhciate briefly what is animal or human | 
magnetism, e 

J will suppose that T am speaking ibdipre persons] 
‘who have no knowledge whatever of it. | 

Üts definitions are numerous; I will cite two 
only. Sierp äs ithe ifirst :— 

c Animal imaenetism consists in certain effects 
which a man makes another man experience ; in 
other words, the word magnetism signifies the 
ensemble of the phenomena resulting from the 
incontestable influence which every animated being 
may exercise over its like. 

“ Magnetic science has for its object the useful 
application of this influence.” 

Let us see the second definition :— 

“ By animal magnetism is understood the re- 
ciprocal influence which sometimes operates 


between in@ividuals, according to a harmony of 
afinity, be at :through the will or the imagination, 
or be it from ‘imitation or the concurrence of 
physical sensibility.” 

This definition, you see, is broad and does not 
much compromise its avithor. 

It gives a show of right 


time the phenomena which take place in she appli- 
cation aes seem we have reason for ‘believing: 
that this «éfirtition is one of the best, for, in this. 
eclecticism. 

Whatever may be the first cause of the magnetic 


they not ? 

Denial is inadmissible. Now, if a series of 
material facts, of physical phenomena which have 
for their basis a natural principle, constitutes the 
elements not only of a science, but further of a 
science as exact as possible outside of the 
mathematics, we cannot deny a scientific character 
to what is called, improperly perhaps, animal 
magnetism. 

Is this science the privilege of the minority to 
the exclusion of the greater number? We affirm 


question, we have to keep within a prudent: 
| which the name of clairvoyance has been given. 


phenomena, do these phenomena take place or do. 
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that itis the domain of all, as we lay it down as 
a principle that the influence of animated beings on 
their likes is reciprocal, Are any mysterious 
initiatory ceremonies necessary for being admitted 
to penetrate the arcana of magnetic science? No. 
We require only a certificate of morality. 

Our conjuring-book is not the book of the.secrets 
of the great Albert, itis the Practical Instruction 
of the venerable Deleuze, or more than that, the 
works of that old master whom we love and respect 
still less perhaps than he merits, of that inde- 
fatigable champion who, forty-five years ago, 
planted the banner of magnetism before the 
academies, and has ceased not to combat in its 
defence with that persisting energy which faith in 
the justice of a cause can alone inspire and sustain: 
my words indicate M. le Baron du Potet. 

Have the most transcendant phenomena which 
we see succeed one another anything of the super- 
natural or the extra-natural? No, a hundred 
times no! ‘Only we know not precisely the cause, 
or, to better express it, those who have studied 
magnetism and to whom its existence is no longer 
a subject of doubt, do not agreeasto this first cause. 

What of that, after all ? 

Do we know why opium causes sleep? Why 
‘an-emetic causes vomiting? Quia habent wirtutem 
dormitivum xt vomitivum, a physician would 
answer. .». . . dm ihe itime of Moliere (I 
‘speak not-af to day), but how many becauses there 
are which have nothing moreiinithem. . 


The magnetic aget is an imponierable, like 
welloric, Hke electricity, dike light, likeithe perfume 
of flowers; it can be gyagpedsonby in its-effects, but, 
whatever may be ‘its pplindigile, magnetism exists 
and is self asserting. Wo deny it as to shut our 
eyes that we may not wee, ito stop our ears that 
we may not hear; to confound it with th: occult 
sciences such as the cabala, astrology, sorcery, 
necromancy, and others is an absurdity against 
which we @annot cry out too loudly. 

I have very summarily enunciated what the 
pretended occult sciences consist in, T have just 


told in All äts simplicity what animal magnetism is, 


and T ask, ican anyone, thonesthy, find any dink 
whatever of relationship ‘bétween the katter and 
former. For myself I recognise none, and I 
repudiate all connection with all members of the 
more or less diabolical family. 

Of magnetism a member of the Royal Academy 
of Medicine has not feared to say, that, ‘ con- 
sidered as an agent of psychological phenomena, 
or as a therapeutic agent, magnetism should take 
its place in the rank of medical sciences.” He who 
thus expressed himself, after a long and conscien- 
tious examination of animal magnetism, was Dr. 
Husson, and those who signed the report were no 
less than Drs. Bourdois de la Motte, Fouquier, 
Guéneau de Mussy, Guersant, J. J. Leroux, Mare, 
and Thillaie, . 

I would reply to an observation concerning 
somnambulism and somnambulic consultations, 
which are not the same things. 

Let it first be thoroughly understood that mag- 
netism and somnambulism are not synonymes. 
The first is the cause, the second the effect, or 


| rather magnetism only develops the somnambulic 


faculties in persons who are naturally endowed 


| with them. We can no more make a somnambulist 


at will, and especially a good somnambulist, than 
we can make a poet, an orator, or a-true artist. 
But this state of artificial somnambulism, extra- 
ordinary as it is, is nothing, so to speak, if.it-is 
not accompanied by that marvellous faculty to 


Does this lucidity exist? Yes, but it is. capri- 
cious, inconstant, and it does not depend more 
upon the most skilful magnetiser for its creation 
than for its regulation, and for the preventing of 
its vagaries, 

Magnetising and lulling asleep are not one and 
the same thing; that somnambulism is a state ; 
that being brought into the somnambulic state 
does not imply the gift of clairvoyance; that the 
lucid subjects are only so on certain days and at 
certain moments ; that they almost all have special 
aptitudes, and that their errors are excessively 
frequent, 
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Therefore is it not risking a paradox to pretend 
that the discovery, and consequently the employ- 
ment, of somnambulism, thanks to the too often 
shameful use that has been made of it, has rather 
clogged than advanced the march of magnetism ? 
for there only is the source of that assimilation 
which I am endeavouring to combat, and from 
this point of view those who have done the 
greatest wrong to the science of Mesmer are the 
magnetisers. 

Let us believe in somnambulism ; let us believe 
in lucidity ; but let us not have a blind faith in the 
declarations of somnambulists, even of the true 
ones. 

To ‘conclude, there is nothing in common between 
the sciences called occult, which we might very 
justly call chimerical, and true magnetism, as I 
understand it, and as it is taught and practised in 
this society. 

To be convinced of this truth it suffices to study 
the one, to know what were or what are the others, 
and the confusion which has existed, and which 
still exists, will not be long in vanishing awae, 
for mere good sense will speedily pronouncy 
judgment between them. A. BAUCHE. 
L'Union Magnétique, Dec. 10, 1865. 
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[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


EQUATORIAL MOUNTING FOR A REFLECTOR. 

Sir,—I feel that I owe a very sincere apology for having 
made a promise to T. W.B. which Iam unable to falfil, 
I refer to that which I gave in No. 45 of the Excuse Mg. 
CHANIO, p. 258, tog0 up to London aud copy the drawing and 
description of Mr. Lassell’s equatorial, and alsothatof Mr.de 
la Rue, which I then believed to be at the apartments of tha 
Astronomical Society at Somerset House. I have been up, 
and, in attempted redemption of my promise, applied for 
these drawings and descriptions, I regret, unaffectedly, 
to say that none such exist, I remembered seeing Mr. 
Lassell’s photograph of h's large telescope, and am now 
informed that this photograph (unaccompanicd by any 
description whatever) is all that the Society possesses ; 
and further that Mr. de la Rue has never given any details 
of his equatorial mounting for a reflector at all. I cannot 
conceive by what perversion of my memory I seemed to 
recollect having seen the particulars of these instruments, 
Under any circumstances, my quasi-reminiscences turn 
out to have been purely imaginary ; and nothing more 
remains for me th:n to express my sincere sorrow that I 
should have mis‘ed T. W, B., however unintentionally, on 
this subject, 

A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY, 


RENOVATING FILES. 

Sir,—-I have tried the following receipt with success 
and think many readers will find it worth knowing. 

The file to be first cleansed from all foreign matter, and 
then dipped in 1 part of nitric acid, 3 parts of sulphuric 
acid, and 7 parts ef water, the time of immersion will be 
according to the extent the file kas been worn and the 
fineness of the teeth, varying from five seconds to five 
minutes ; on taking it out of the mixture, wash in water, 
then dip in milk of lime, and then wash off the lime, dry 
by a gentle heat and rub over equal parts of olive oil and 
turpentine, and finally brush over with powdered coke. 
It is stated that a new file is improved by a few seconds’ 
immersion, and also that rasps may be renovated in the 
same way ; this [have not tried, but for fine cut files it acts 
admirably, and the process may Le repeated until there is 
no steel left to cut. T, T. PARKINSON. 

P.S.—I have to thank those gentlemen who have kindiy 
suggested improvements in the magnetic engine. I rave 
finished mine, which works with two of Daniels cells ; 
the fiy-wheel, 10in, diameter on á perpendicular sh.ft, 
working a pump if required, and giving a shock. 


TELEGRAPHIC REFORM, 

Sir,—Perusing your valuable issue of the 9th inst.. I 
was much pleased to find that the hon. member for 
Edinburzh had presented a petition to the House on 
‘Telegraphic Reform,” Itis a fact that much improve- 
ment could be made at a tiifling expense, and the whole 
of Her Majesty’s subjects would be greatiy benefited h.d 
the Government taken steps inthe matter, Itis evident 
that thousands of our fellow creatures are excluded from 
the present system, and I cannot see why it should be so. 
Had our Government voted a small item of the cash (so 
readily di: posed of) for the erection of telegraphic stations, 
I doubt not but they wou'd prove more seiviceable than an 
Tron-cladin cise of an invasion. Let the wires be extended 
21d offices estiblished throughout the British dominions, 
and if they would not prove to be self-supporting —let- our 
country policemen attend to the insirument at certain hours 
daily, J. MORGAN. 


. TEMPLATES. 
Sir,—Allow me to correct some mistakes which are made 
in my so-ution to the problem given by Ceterates in your 
-mpression of March 9th, l 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


The lines A D and BE should not be dotted ones, bu’ 
black like the arches AC B and D J E. 

Neither should the straight line G O be a black one, it 
should b2 a dotted one, so that the black lines may represent 
the outlines of the templates. 

Again, your compositor makes it appear that I find 


h hr 
S= { _—_— — Grae — ) whereas itshould be 
C—c (C~c)p 2 
4 { h > h2 :)t 
= C — Sra ee ee S 
C—¢ Al (C—c)2 4 


Again he makes me say 


— — ome 


KO= 7 
C~—c 4 


A 
c2 C2 
Now if your readers will write a for — all will be right. 
4 


CG h27 0 2 c2) 
Then wills =h (— —1}-,/ (—-) S 
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Davin KNIGHT. 


CUTTING CARBON, &c. ; 

Sir,—Acting upon the suggestion of Mr. Tonkes which 
appeared in No, 46 of the ENGLISE MECHANIC, I procured 
some carbon at a neighbouring gas retort, but on attempting 
to cut it into shape, I found it impossible to do so with any 
saw which I possessed, indeed, so hard was it that on 
chipping it with a hard chisel it struck fire repeatedly. 
The composition of this carbon was extremely dense, unlike 
that common'y sold, which is ve: yporous and easily worked. 
Now perhaps Mr. Tonkes will kindly inform me of some 
means by which I may cut this refractory carbon, for it is 
an excellent conductor of electricity, and I experimented 
with a small picce chipped from the large block with ve.y 
satisfactory results, ` 

I would now propose a simple query to Mr. Tonkes, not 
in the position of a critic but as one seeking for information. 
He States in No. 41 of the MEcHaNIC that ‘‘carbonic cxide 
is the deadly gas which hills people who descend into 
wells.” Now as carbonic oxide is lighter than common 
air, how isit possible that it can, in direct opposition to 
the law of gravitation, remain at the bottom of a well ? 

GALVANI. 


CONSTRUCTION OF SPECULA, 

Sir,—As some of your correspondents appear to take an 
interest in anything relatirg to the construction of specula, 
I forward the results of some experiments I made in 1857 
and 1858 with the view of seeing whether it was practicable 
to manufacture, at a cheap rate, specula and other articles 
having a highly-polished surface by electro deposition. 
The following particulars, extracted from a letter adressed 
to several firms and a'so tothe Society of Arts in 1858, will 
give all the hints required by any amateur desirous of 
making use of this process:— 

“ It is to manufacture by electro deposition all kinds of 
reflectors, any number of each kiud being produced from 
one Single copy or from a mou'd taken from that copy. It 
is chiefly intended for the production of those reflectors 
which in the ordinary way require a great amount of time 
and labour to bring them to the requisite form and polish, 
such as specula for reflectors, microscopes, light-house re- 
flectors, or reflectors of heat and light, as used in any kind 
of optical apparatus, or by scientific experimenters and 
Others ; or it may be advantageously employed in the pro- 


duction of reflectors for common use, having either plane or 


curved surfaces, and also in prsducing a better kind of 
daguerrotype plates having a more evenly-deposited sur- 
face than those made in the old way or those electro- 
silvered. 

‘ Plane-surfaced reflectors may be made by depositing on 
a previously-prepared copy, and the better the first copy is 
prepared on its surface the finer will be the po.ish on the 
surface of the copies taken from it. Curved or any other 
kind of surface than plane requiring a mould to be 
taken fiom the prepa:ed copy, and from this would the 
number of copies required are to be taken, or as this pro- 
cess might often be too slow any number of moulds might 
be taken from the copy, and then the rapidity of produc- 
tion increased as required. Itis evident that the same 
process might be pursued in the production of plane sur- 
faces. 

«t Silver or platinum w uld probably be the best metal for 
ihe best reflectors, bat as the prices of these metals are 
very great only the surface need be coated with them, the 
rest being of any common m tals, as iron, copper, zinc, 
tin, &c. The cop.es may first be taken in any of these com- 
mon metals or a mixture of them, and then a film or thin 
layer of the reflecting metal precipitated on the polished 
surface. In the case vf silver being preferred it would be 
be-t to use the silvered solution containing 82 C (bisul- 
phide of carbon) or other substance i0 form a bright de- 
posit avd save polishing; or a thin layer of the reflecting 
metal may be 1 recipitated on the mou.d and then covered 
by a common metal, or two or three layers of comm:n 
metals to the proper thickness, In order to save expense 
it might be advisable when a little thickness is obtained 
by precipitation to increase the thickness and st:ength by 
the addition at the Lack of any meial—alloy, amalgam, or 
other substance fu-ible at a low temperature, or at any 
temperature below the fusing point cf any of the metals 
p ecipitated. Ifa high heat is required to melt the metal 
employed care must be taken by the u.ual precautions of 
Slow cooling to prevent uneven contraction. Fusible metal 
will do, or lead, tin, bismuth, zinc, &c,, used separate or 
mixed with each other, and with powdered mineral sub- 
stances to give additional sirength, 
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‘‘ There are other reflecting metals which might be em- 
ployed advaniageously, and which would be much cheaper 
than silver, as nickel, antimony, bismuth, tin, &c. The 
white metals would be best for reflecting light; for reflecting 
heat the surface would very likely be best of biass, and 
this could be done by precipitation, or perhaps it might be 
done by a loying the coppersurface at a high temperature 
With zinc, Though this I have never tried, the copper 
Surface may, however, be alloyed with tin, by rubbing 


melted tin on the heated surface, or by immersing the 


reflectors, having a brass surface, in a solution of cream of 
tartar and tin in the same manner as brass articles are 
tinned, the solution dissolving the zinc of the brass and 
precipit.ting the t'n which forms an alloy with the copper, 
thus producing a surface of 1eal speculum metal; this 
may be afterwards rubbed a little to ircrease the polish. 
Slightly oiling the surface of the mould is not necessary, 
but should ths method t-e adopted for the greater ease uf 
separation, the copies takcn would have to le rubbed a 
little with protoxide of iron or other polishing material, 
though very little rubbing wou'd be needed. 

“ Moulds may be made of fusible metals oran amalgam, 
though the copies taken from this require polishing after- 
wards. Non-metallic moulds may also be used, when 
covered with aconductor, It is needless to say that the 
copies taken in this way would take some trouble after- 
wards in poishing. E ' 

‘“ Wax moulds, or a mixture of wax and other substances, 
gutta-percha moulds, or, in fact, nearly a!l kinds of moulds, 
may Le made conductors by the usual way of rubbing them 
with blacklead, or silvering the surface by Parkes’ process, 
but the following, which is somewhat similar, thoughcheaper 
answers sufficiently well, Dissolve phosphorus and wax in 
common naphtha, cover the surface of the mould with this. - 
solution, and when nearly dry dip it in the silver solution. ` 


Glass moulds may be done in the same way, though not by ~~ 


the biacklead process. Draytou’s process of silvering glass 
seems also to act remarkably well in rendering glass and 
other substances good conductors ; but this process has a 
special advautage—viz., that when the silvered surface is 
covered by precipitation «f other metals, these metals and 
the silver may be taken off together, leaving the glass or 
other substance clear, thus giving a silvered speculum, with 
the surface as highly polished, or neaily so, as the glass 
surface itself, 
‘‘Should theabove prove completely successful in the large 
way to your own Satisfaction, there can be little doubt but 
that there wiil be a large demand, especially as they may be 
made comparatively cheap; they may even be made cheap 
enough to be within the reach of the working amateur who 
would prefer them instead of glasses to form his telescope ; 
or they might equally be made to the same dimensions and 
perfection of parabolic curve and polish as the finest specula 
of Professor Lassell and Lord Rosse, if such could be ob- 
tained for the purpose.” 
_ I scarcely need mention that the silvering of the glass or 
other surface could now be much more easily accomplished 
by M. Petitjeau’s fprocess, described some time ago in 
the EyGuish MECHANIC, If any of your readers would take 
the trouble to construct a really good speculum, he might 
take any number of copies, and sell or exchange them for 
other articles amongst others of your readers. J. H. M, 


WHEELS FOR SCREW CUTTING. 

Sir,—In finding a set of wheels for screw-cutting the first 
thing to be cons.dered ia the proportion which the screw it 
is intended to cut bears to the leading screw of the lathe, 
for the number of teeth in the wheel on the mandril, and 
the wheel on the leading screw of the lathe, should be in 
the same proportion to each other as the screws. - There 
are various methods of finding the wheels for cutting 
screws, several of which have been explained in the 
ENGLISH MECHANIC, 

The plan I usually ado;t is as follows :—I write down the 
number of threads in the screw I intend to cut, andals» 
the number of threals in the leading screw, and I multiply 
both by any number I find most convenient for my wheels. 
Example: Suppose I wish to cut a screw with eight threads 
totheinch, andthe leadingscrew has twothreads to the inch; 


80 68 120 8 160 
then — x 10 = — or— x 15 = ——or— x 2) = ——, 
2 2) 2 30 2 4) 


&. If I have either coup‘e of these wheels I can put one 
wheel on the leading screw and the other on the mandril, 
and I can fill up the space between them with any co.- 
venient wheels to act as dimmies. I may state here that 
when a set of wheels work directly into each other (that is, 
ali in the same plane, or, if you like it better, all of a row), 
the proportion is between the wheel cn the mandril and the 
wheel on the leading screw only, and therefore it does not 
matter how many teeth there are in the dummy wheels, nor 
does it matter how many wheels there are, only that each 
wheel changes tne direction of the motion, It should be 
remembered that if the screw it is intended tò cut has more 
threads to the inch than the leadiag screw, ihe smal‘est of 
the two whe. ls is to be put on the mandril, and, if it has 
less, vice versa. Supposing the pitch of screw the same as 
above, the mandril should turn eight times while the lead- 
ing screw turns twice, or, in other words, they are in tha 
proportion of 4to1. If through breakage or some other 
cause I do not posse. s the proper wheels. then I have almost 
any amount of choice by proceeding as fo lows :-If I have 
the proper wheel for the mandril, and the wheel I wish to 
use for the leadinz screw has only half the proper amount 
of teeth, it is evident that the leading screw would revolve 
twice as fast as I require, for they are in the proportion of 
2 to 1; orif I have the proper wheel for the leading screw, 
and the wheel I wish to use for the mandril has twice the 
proper number of teeth, it is evident that it amounts to tha 
Same thing. I can get over this little matter hy using any 
two wheels, which are in the proportion of 2 to 1 (say 20 and 
40, or 30 and 60, or 40 and 89, &c) , and coupling the two 
firmly together, so that thelargest wheel of,the two works 
into the mandril wheel (or dummy working intothe mandril 
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wheel), and the smallest into the screw wheel or dummy. If 
the wheel I wish to usefor the mandrilis only half the proper 
size, or the wheel on the leading screw is double the proper 
diameter, then the smallest of the two wheels works into the 
mandril wheel, If the wheel I wish to use for the mandril 
has one-third more, or the wheel on.the leading screw one- 
third less teeth than I require, I can proceed in the same 
way a3 before by using two wheels, one of which has one- 
third more teeth than the other, say 30 and 40, 45 and 6), 
or6J and 80, &c. The wheel on the mandril being too 
large, or the wheel on the leading screw being too small, 
the leadiny screw would turn one-third faster than I 
require it to turn; therefore the largest wheel of the two 
works in‘o the mandril wheel. Of course if the mandril 
wheel is too small, or the leading screw wheel is too large, 
the screw wheel would revolve one-third tco slow, therefore 


the smallest of the two wheels woul 1 work into the mindril | 


wheel. I may here state that when I find that the wheels I 
have to use for the mandril and leading screw would cause 
the leading screw to turn }, 1-5, 3, &c., too fast or too 
slow, I can use for the intermediate wheels any two wheels, 
one of which has }, 1-5, 4, &c., more teeth than the other, 
and it should be remembered that if the wheels would cause 
the leading screw to turn too fast, the largest of the iwo 
intermediate wheels should work into the mandril wheel ; 
and if too slow, then the smallest of the two works into it, 
When a person is used to this plan of looking at the pro- 
portion of the wheels it wiil be found very handy. For 
instance, should the lathe be set for cutting four threads to 
the inch, and an odd job comes in with twelve threads to 
the inch, I can leave the mandril wheel and the screw 
wheel as they are, and use any two wheels which are in 
the proportion of 1 to 3, say 2) and 60, or 25 and 75, &c. I 
might proceed in the same way with 6, 8, or 19, &c., 
threads to the inch, but I think sufficient has been said 
to enable anyone to think the matter over for himself, 
Jas, CONNOR. 


ABERRATION. 

Sir,—Allow me to express my thanks to your talented 
correspondent “ F.R A.S.” for his elaborate description of 
aberration, Perhaps he wiil be good enough to explain kow 
it is that aberration is not affected by natation. After a 
while I shall have pleasure in referring to his descriptio. of 
aberration, The price of Main’s Rud. Ast., Weale s Series, 
is 2s, Thanks also for your information respecting -‘ Gent, 
Magazine,” BICKERDIKE, 


SCREW PROPELLER. 

Sir, —Wiil you allow me to make a few remarks regarding 
Mr. Thomps3on’s folding screw propeller ? 

So far as I am able to understand Mr. Thompson’s draw- 

ng, I believe his sliding bush or boss passes over the main 

propeller shaft, from his straps right through the stuffing- 
box to his crabbs ; if so, this sliding boss cannot be made 
to fit very accurately, or the effect of corrosion would pre- 
vent its sliding action ; and to allow a sufficiency of space 
to stop the effect of corrosive interference would be to take 
from the propeller shaft its most important permanent sup- 
ports or bearings, and make it liabie to produce a tremen- 
dous chattering in the slide boss. 
fi{Mr. Stewart, in one of your early numbers, particularly 
cautioned intending inventors aginst one point, which I 
think Mr. Thompson has entirely lost sight of—viz.,, that 
any apparatus for accomplishing the object of feathering 
the screw should not be liable to have its action impeded 
or destroyed by the entwining of weeds, ropes, or other sea 
refuse, around the screw shaft, I think it will be seen by 
reference to Mr. Thompson’s drawiog that he has entirely 
neglected to make any provision against this evident ov- 
dinary casualty, for on looking at the tracing it becomes 
evident that anything entwiniig itself between the slide boss 
and cylinder marked C, would entirely prevent the action 
of his apparatus. Ido not myself like the action of these 
straps or bars in the water, as their rotation is against the 
power of the engine, with no advantage to the progress of 
the vessel, A. Saxon, 


AMATEUR LENS GRINDING. 


Sir,—If working men in general knew how simple is 


ihe process of grinding and polishing lenses for tele- 
scopes, cameras, &c., &c, I am certain that more would 
amuse themselres in that interesting science; it would 
also be the means of opening the doo's to many other 
branches of science, In my youth I was much surprised 
to see a Shoemaker in Edinburgh grinding and polishing 
lenses for telescopes of 3, 4, and 5 inches diameter, sitting 
on his ‘‘cobbler’s stool,” and I have had the pleasure of 
looking through them at a test object, and was so interested 
that I soon commenced and succeeded in making various 
optical instruments ; and in answer to ‘‘A Tinplate Worker,” 
“A. M.,” “Cygna,” and others, I must state that a know. 
ledge of conic sections, specific gravities, refraction and 
dispersion of light through prismatic bodies, although 
quite mecessary to succeed as an optician, need not 
fri. hten them, because as long as the pages of the ENGLISH 
MECHANIC are open we can explain the modes in subse- 
quent papers. Once but grind a glass and it is the same 
for all, 

Suppose ‘A. M.” wished to grind a lens for a telescope, 
he must first determine the length of focus and diameter 
of lens for the object giass, and make a drawing on paper, 
he will then find by the drawing the thickness of glasg 
required. We wi.l suppose he commences on a small lens 
of i; inch diameter and of 15 or 18 inches focus. He must 
draw two short lines parellel to each other 1} inches 
apart, next open a pair ot compasses to 5-inches and draw 
a portion of that curve betwen the lines asin Fig, 1. Next 
procure a piece of plate glass of the thickness shown by. 
the drawing, and nibble it round with a pair of pliers, 
using a circular piece of paper as a guide, Smear one side 
of the glass with pitch and stick it on a cylinder of wood of 
the same diameter and 3 inches high; the crown lens will 
then be ready for grinding, © 
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The tools for grinding are either of iron or brass ; brass 
will be best for the amateur, Take a piece of thin zinc 
twice the width of the lens and with the compasses at 5 
inches, describe a portion of that curve across the zinc, and 
separate the zinc at the curve ; he will then have a couple 
of patterns to get the brass tools made by. If “A.M? 
has not got a turning lathe, he must go to a wood turner’s 
and get two patterns made to fit the zinc gauges; the 
patterns must have a stud on each as in Fig. 2. whereby 
to fasten a bit of wood with pitch, to actas a handle. After 
‘the patterns are cast in brass they ought to be again 
turned to fit the gauges, and finally rubbed together with 
emery until they fit each other, A tool the width of the 
pages of this journal, at5 inches curve, would grind nearly a 
dozen lenses at one time—but, of course, an amateur need 
“not have them but a little larger than the lens. 
Next procure from Messrs. Acton’s, emery grinders, in 
: Farringdoa-street, three kinds of emery, 4lb of the finest 
: washed emery, lib. fine grained emery (a little coarser than 
| flourof emery), and 11b. coarser stiil. Begin and rub the glass 
: with the coarse emery with water, using the hollow brass 
i tool until the glass is ground of the same curve as the tool. 
: At this stage “A M.” would not be able to see through it, 
i because of the great hollows dug into it by the particles of 
| the coarse emery, Therefore, wash away all coarse particles 
‘and rub aga‘n with the next degree of emery which will 
/ puta finer surface upon it. Wash all this off the glass 
' again, and with the finest emery put the last grain on the 
| glass previous to polishing, using a strong magnifier to 
| look for ecratches; being satisfied the lens has a fine equal 
| grain ali over aad free from scratches, wash all clean and 
prepare the polisher, Procure at Acton’s }1b. of the finest 
putty powder, warm the brass tool and smear the inside of 
it with pitch; lay a piece of fine cloth over the lens and 
turn up the tool with the pitch upon it; the cloth wiil stick 
to it and when cold smear the cloth with the putty powder 
and water, rubbing the lens until on lsoking with the eye 
glass no trace of the effects of the fine emery is seen. Warm 
the lens before a fire, slide it off the wooden holder, wash 
the pitch from the lens with turpentine, spirits of wine, or 
other solvent, and he will be delighted to find that he has 


if being a rule in optics that a lens ground on oue side only 
will have its focus at twice the radius ; but ground on both 
sides, w.Jl hove its focus at the radial point. “A. M.” 
must now turn the other side, taking care of the feather 
edge as he approaches it, by not going so far with the 
coarse em>ry or he will break the feather edge. When the 
second side is finished, he will havea crown l-ns of 5 inches 
focus, and as “ A. M.” having succeeded in poiishing gliss, 


an achromatic one by adding a concave lens cf flint glaS3 
to it. 


its form is thick in the centre and thin at the edge, it will 
be similar to a circular prism, and would show all o}-jects 
with the chiom:tic co ours, another lens must be ground 
that is thick at the edge and thin in the centre, to counter- 
act the dispersive power of the convex lens, and as flint 
glass has in general twice the specific gravity of crown, and 
consequently has twice the disper-ive power, it will, of 
course, do the same amount of work with one half the 
angle of the crown lens as in Fig. 3, and so reunite the 
coloured rays and form azaim white light. We will also 
suppose that ‘A. M.” does not wish to troub:e Messrs. 
Houghton’s glass warehouse, High Holbora, for any of 
Messrs, Chance’s discs of flint gliss, but that, as an experi 
ment, he will grind one from the bottom cf a flint glass 
tumbler. He must grind it on a flat stone to the proper 
thickness, and also get it to the diameter by taking a strip 
of sheet iron an inch wide and bend itsoasto forma 
collar, and by putting emery and water betwixt the collar 
and the glass, by pinching the collar with the fingers 
while the glass revolves on the nose of a wooden chuck, will 
reduce it in a few minutes, After it is the proper diamecer 
and thickness, commence rubbing it on the convex tool 
and finish itin the same manner as before ; ha will now 
have a concave side finished which will fit the convex lens ; 
take it off the holder and turn the last side up, aad now 
learn that it is a very difficult thing to grind and polish a 
surface truly flat, go that‘*A. M.” had better griad the last 
side conc.ve upon a tool of a:large radius, say 30 inches, The 
two glasses must then be cleaned and made warm gradually 
before a fire; adrop or two of Canada balsam being let 
fall into the concave lens, drop the convex one on it, press 
the air bubbles out and when the ba'sam sets he will have 
a small achromatic lens. The streaks or striae in the 
bottoms of tumbiers are not of so much importance ina 
terrestrial telescope. I have had some of Voigtiande.’s 
best photographic lenses full of air bubbles, and some when 
accidentally cracked, worked quite as well as before. In 
oe telescopes the glass must be of the purest 
kiad, 


‘CA. M.” will now take his compound lens and try its 
focus by the sun, and make the tube 3 or 4 inches longer 
so as to Support the magnifying tube culled the eye-piece. 
The object lens will form an image of any thing within the 
tuba, say the clock dial of a distant church—the tube 
called the eye-piece merely magnifies this image, and a 
variety of eye-pieces may be used for the same object glass, 


round and polished a plane convex lens of 10 i 
ground and polished a plan ens of 10 inches focus, ‘make white metal cheaply? 


no doubt he would like to mike his terrestrial t-1-scope | 


We will now suppose the crown lens is finished ; but. ag } ons ; . ; 
PE : kindly furnish me with information regarding the con- 


‘struction of the glass speculum he advises “Astro” to 
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according as a high or a low power is required~in short, a 
telescope may be compared to a camera obscura with a 
microscope attached, to enlarge the image formed by the 
object glass. 

Now then about the eye-piece. The subjoined formula 
may be taken, because ths leases for it are all planos, so 
that he will only have to grind one side of them, if a piece 
of plate glass be used. Fodtts «f front lens 12'hs, ditto of 
second lens 13ths, ditto of third lens 1$ths, ditto of lens 
next the eye 14th, The first and second lenses may be a 
little under 3 inch diameter; the third or field lens may be 


@ little more than 4 inch diameter ; and the lens next the 


eye may be about gths diametzr. 

Let “ A. M.” make two short tubes 13 inches long (they 
are called cells), and Ax his lenses to each end of the two 
tubes or cells, then take a tube called the eye-piece 6) inches 
long, and slide the two c-lls into each en of this tube, he 
will then have an eye piece which must slide into the 
larger tube to fucus on the imige formed by the object 
glass. PARACELSUS. 


OUR SUBSCRIBERS NOTES AND QUERIES. 
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Heat Wanten —I have a galvanised iron box 15 in. 
long, 12 in. broad, and 4in. deep, with tight cover, which 
I want to fill with water and keep it at a temperature of 
105 degrees night and day by means of gax. Woud any 
reader obiige me by telling me the best and cheapest 
moie of obtaining the required heat and the probable 
quantity of gas required per hour ?—MILLWRIGAT, 

PowekR oF Warez WHEEL, — Can any mechanical 
reader give the correct.method of obtaining the power of 
the foilowing water wheel, and oblige? 16 ft. dia. x 16 fr. 
wide, running 228 ft. per min.; water-c urse (less woo. 
guides) 29 ft. 4in or 291 squire feet, 8 ft. fall. Centre of 
water-course falls into the buckets at angle of 15% from 
centre cf wheel. I call this a breast wheel, with open 


‘buckets.—J. B. 


BRITANNIA METAL.—Can any reader inform me how to 
I want to cast small images 

and such like articles. —H. F. L. 
GRINDING AND POLISHING.—If Mr. Edward Pickles pos- 
sesses any better knowledge of giinding and polishing 
lenses than what has been givenin the EnGuisa MECHANIC, 
why does he not give it to the worid for the benefit of the 


readers? Are we not adding our mite every week for his 
benefit ?—DavipD KN’GaT, 


TOBING rok TELESCOPsS.—Will any reader tell me where 
I cau get brass tubing suitable for telescopes and micro- 


scopes ?—DaviD KNIGHT. 


Specotum.—Will “An Amateur Tarner,” page 339, 


make, as I wish to make one?—X + Y. 
DIAMSTER AND THREAD oF ScRzuw.—Will some reader 


‘inform me what would be the proper diameter and number: 
-of tureads to the inch (Whitworth’s siandard) for a screw 


to carry a slide rest for a 5-inch and for a 6-inch centre 
footlathe? I should also be obliged for some information 
as to the proportions requisite in the wheels and pinious 
of simple back-gear.—DaVID COPPERFIELD, 

POWER oF STEAM ENGINE.—Can any correspondent tell 
me why 83,000 lbs, is taken as the standard for calcula- 
ting the power of a steam engine as 2,240 ibs. are equal to 
one ton?—A, F. 

CHARCOAL. —Will J. K., K , who publishes the receipt for 
polishiug brass work, give the ad.iress of anr party in town 
or country who will supply me with a small quantity of 
genuine charcoal?—ANY HAND, First. i 

TurnIıne.— Will any reader explain the method of turn- 
ing in wood a twist same as a corkscrew, about seven 
twists in ten inches, more or less ?—T wists. 

TuRNING.— Will some correspondent inform me how-to 
make smallscrew pins about 3-32 diameter and 4-inch long ; 
also what kind of steady is best for turning light shafting, 
about 13 diameter and 6 feet long ?—Mon!Itor. 

- TURNING.— Will any correspondent inform me of a 
handy way to turn bowling-green balls? The way that I 


have adopted has been this: I have turned them in a 


foot lathe by hand, and have got them to the right gauge 
or shape by trying on apiece of sheet iron cut out to half 
a circle —T. W.S. 

FEATHERING PROPELLER, — Will H. H. favour me with a 
rough sketch of the Prince Alfred feathering propeller, or 
an explanation of the same, as I am familiar with Mr, 
Woodcroft’s already ?—J. A, NewLanp, Cathcart, N.B. 

Sorzw PROPELLER. —I shall feel greatly obliged if some 
correspondent will tell me how to “‘set off” the varying 
pitches of the screw propeller—I want to know how to | 
draw the screw propeller—the pitch and diameter being 
given.—ASMODEUS. , 

Extracting Leap.—Will any reader inform me how to 
extract the lead from lead skimmings and dross mingled 
with sand and chloride of zine, and oblige, X, L.? 

SoLDERING JEWELLERY.—Can any correspondent tell me 

how the silver solder used by jewellers is made—how 
many parts of different metals, and how melted P—SoLpER 
Frx. : 
WorstED SPINNING.— Will any subscriber inform me how 
to draw a heart wheel pattern to filla straight or barrel- 
shaped bobbin, such as are used in worsted spinning ma- 
chinery P—A PooR WORKMAN. 

VaRNisH.—I want information as to a good varnish for 
water-coluur drawings ; also the best way of testing a good 
oil-stone.—-FLINT. 

COLOURING JEWELLERY.—Will “ Horologer” tell me what 
acid is used for colouring 15 and 18 carat jewellery P—On® 
IN A FIX. 

VELOCIPEDE.—R. J. P. tells us he has a velocipede in 
course of construction with great improvements in the 
treadle. I should much like to see a description of it in. 
the Enauiso MECHANIO.—S, H. C; 
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flux for brass melting; or better, will any one give a de- 
seription of best way to run small quantities of brass in 
anamateur’s portable forge ?—H. N. 

Stopring TrrtuH.—I am in the habit of using oxide of 
zine mixed with chloride ot zinc, which forms a hard filling 
for decayed teeth, I should be obliged if any reader can 
tell me how to make the chloride clear and free from white 
deposit, without the addition of water, and how to prevent 
the strong acid taste from the chloride; ifit is possible to 
add soluble glass with the chloride in solution.—Motar. 

Porous Cruts.—I beg to thank “Anion” for the de- 
scription he has given in No. 48 of the coil for charging a 
secondary battery. Can any reader inform me whetber 
red ware (the material that flower-pots are made of) will 
answer the purpose for porous cells for a: Daniel’s or Bun- 
sen’s battery equally as well as porcelain ware ?—D, 
Bartha. 

WELDING STEEL, —Can you or any correspondent oblige 
me with a cheap aad simple recipe for welding cast steel ? 
—VuLoan No. 1. 

Warcu Faces.—Can any reader inform me how to mix 
the composition used to enamel watch faces? —Novics. 

BivuE PowpgErs.—Can any reader inform me what kind 
of blue is used for blueing blue powders ?—H. Brown 
DALTON. 

ELEcTRIO SHoog.—I want to know how to make a 
shock felt at any distance, for the purpose of discharging 
po wder to decompose water from a cylinder machine and 
Leyden jar; also how to make the varnish to cover the 
tinfoil of a conductor.—Buok. 

Foreine.—Will some kind reader oblige me with in- 
structions for making an oliver for forging screw-pins 
and rivets, and the best way of driving the same by 
steam ?-S. B. C 

Cusnions oF Esxctrican Macutns.—Will Mr. Tonkes 
kindly inform me which are the bes; materials to use to 
cover and stuft the cushions of an electrical machine? I 
have taken great pains to construct one with an 18-inch 
plate; I covered my cushions with thin basil leather, 
and stuffed with horsehair, but they do not act well; of 
course I use amalgam and connect the cushions with the 
earth. I have been advised to stuff them with iron 
filings, but I shall have confidence in Mr. Tonkes 
directions if he will kindly advise me, as I have so 
often pouted by his instructions to otber correspondents. 


— fi 
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OUR SUBSCRIBERS’ EXCHANGE. 


I have a turning lathe, metal bed, V top, which I mide 
some time since, and am willing to exchange for some 
other article.—Address W. D. Noan, gunsmith, Norton, 
Durham. 

I have a photographic apparatus complete, camera and 
stand, and plate holders, with chemicals and books com- 
plete, which I should like to exchange for a useful Jathe and 
tools,—Address JoHN RoBgrT Evans, Palmerston-terrace, 
Church-lane, Wolverhampton. 

DRAWINGS FOR ENGINE —I have commenced to make a 
Small beam Steam engin>, 2} cylinder, Sin. stroke, and 
should like to get hold of some little chesp work giving pro- 
per proportions, details, &c. ; or I am willing to pay for a 

ses of working drawings. Can my fellow subscribers assist 
me? Address H. N., care of Editor of ENGLISH MECHANIC, 

VELOCIPEDE.—W. H. Potter of 36. Queen’s road. Bays- 
water, wishes Mr. Fores to inform him, per post, where 
one e Mr. Forbes’s velocipedes can be seen, also the cost 
of th.-m. 

Ir Philip Carl will send his address to L. Todd, 7, Madeira- 
street, Leith, I shill be happy to treat with him as regards 
a drawing of furnace for welding tubes.—A. H. L. 

The following books (in one lot) for some useful ar icle, 
apply, by letter on'y, “ W. E., 10, St. Divia’s streetf 
Brunswick street, Dover-road. S.E. Bourn’s Catechism o; 
Steam Engine; Campin’s Prac:ice of Hand Turning 
Bourn’s Mechanics and Mechanism; Grier’s Me hanic’s 
Dictionary: Grier's Mechanic’s Calculator ; The Elements 

‘of Mechanism ; The Practical Mechanic's Journal, vols. 5 
and 6; The Artizan, vol. for 1850, and about 17 monthly 
parts Mechaniv’s Magazine for 186) and 1862. All in good 
condition. 

The Editor of the Enetiso MECHANIC requests ‘* Carbon” 
forward his address, as a letter is waiting for him at the 
office. 


REPLIES TO QUERIES. 


Horo.iG1caL,—If H. Norton will state what kind of 
timepiece he is desirous of making, whether weight or 
Spring, I will endeavour to supply him with the info-mation 
required.—ONE IN THR TRADE. 

CEMENT FoR CAST-IRON Pires —In reply to Mr. Young's 
enquiry, I beg to inform him that Portland or Rom -n ce- 
ment makes an extremely strong cement for cast-iron hot- 
water pipes —so strong, indeed, that when once set firmly, 
the only way of disconnecting th» pipes is by cutting them 
with a sledge and chisel, the joint itself being practically 
impregnable, This extreme tenacity is no doubt owing to 
sone chemical action of the cement upon the iron, but of 
whit nature I am ignorant.—C. A. F, 

CEMENT FoR Cast IRON Prpxs.—If socket pipes are 
meant—may also be used round an iron ring for flange 
pipes, two ounces of sal ammoniac, one ounce of sulphur, 
sixtevn ounces of iron borings . For use, one part of this 
mixture to twenty of clean iion borings. For joints of hot 
water (or steam) pipes nothing is better than a vulcanised 
india rubber washer. It croael:s and indurates but never 
mells. This cement must be moistened with water, and 
y p in. It will dry as hard as iroa itself, — 


Fux For Brass MEcTIiNe.— Will any one say the best 


MECHANIC AND 

MARINE GLUE may be poured upon a slab and cat in 
squares, When used, must be melted, if the thing to be 
attached can be warmed. € Inkpot’’ will find the adhesion 
more complete.—J. R. H. 

LUTE FOR CrucisLes.—J. H. M. will find that the best 
lute for crucibles is a dough made with a mixture of fresh 
fire clay and ground fire bricks, worked with water. That 
cement, if mide with solution of borax, answers still better 
upon some cccasions, as it becomes a compact vitreous mass 
in the fire.—J. R. H, 

Louts,—Indiarabbsr when melted ina spoon will bear heat 
at which suiphuric acid boils. Glue, slaked lime, and white 
of egg is a good lute.—J. R. H. 

MARINE GuuE.—Melt the glue in an ordinary glus pot, 
then heat the article to be fixed. Apply a thin coat of 
glue, and then bring the pieces together under pressure, 
and allow to cool. If properly done, the material will start 
before the joint gives way.—J. D. 

Bronzine.—As I am notin the gas fitting trade, I can- 
not inform H, A. Yeldar how gas fittings are bronzed of 
a copper or olive tint, but I will give him the method I 
have pursued myself with very good results, Make a 
pickle of nitric acid and water; immerse the article to be 


` bronzed, and add some cuttings of white iron, This will 


give the brassa red tint; wash in water and dry, then 
paint with a paste made up of sour beer and the red oxide 
of iron ground fine and free from grit, allow to dry, and 
then polish with a dry brush, and dust off the red oxide 
of iron : heat and then lacquer with red lacquer; if the 
co'our is not deep enough, polish again when cold, and 
lacquer as before. This gives a very beautiful dark copper 
tint. To relieve bronzed work, leave the places you intend 
to have bright unlacquered, then scrape with a hook 
scraper, and burnish with a steel or agate burnisher, and 
sour beer or argoll water; dry with tissue paper, and 
lacquer with yellow or red lacquer accérding to taste. 
Perhaps Some reader in the gas fitting trade will oblige 
with the method pursued by them for bronzing brass of a 
copper colour.—J, D. 

BELLHANGER’S Bracs.—In No. 49, T. W., suggests that 
my belilhanger’s brace is not very practicable, and thinks it 
l able to break ths bit. I still, however, think it far pre- 
ferable to the one he illustrates as an improvement, and 
less troull: to use, besides being much cheaper to make, 
The socket Ain mine revolves with the brace when not 
held firmly in the hand, thus taking the pressure off the 
bit when necessary. {It has been in use now for months, 
and has been through some rough work, and I am better 
with it every time I use it—E. H. 


METALLIC TELLURIUM.—R, Ross will find it difficelt to 
obtain metallic tellurium; he can get tellurium ore of 
Jack3on and Townson, Bishopsgate-street, at about 2s, 61. 
per dram.—E, H, 

Liquip CoLouRS.—H. P. can get liquid colours prepared 
expressly for photographs of Mr, Cox, Skinaer-street, 
Snow-hill. The photographs require no sizing. —E, H, 

SPLITTING FruIr STonzs.—If D. S. S, has access to a 
bean splitting mill, his cherry stones may be cracked * en 
masse.” —J. R. H. 

NapatHa.—W, Pickard says naphtha is worth 1s, 41. a 
quart to dissolve shellac, which he quotesat 1s.8d. to 2s, per 
pound, I get naphiha {coal naphtha) at 2s. the gallon, or 
6d. the quart, and shellac. at 1s. Id. or 1s, 22. for my 
amateur experiments. No better need be used.—J. R. H. 


FLuTING Taps.—In answer to C. W., in No. 49, con- 
cerning fluting taps ia a screw cutting lathe, if the infor- 
mation of one who has fluted scores will be of any avail to 
him, I give it freely. He must prepare a tool of the form 
usually called a knife or sid» tool, left hand, or such as is 
used for turning the sides next the mandril. The taps 
must be held tight between the centres without carrier ; 
the face plate being off, the tool is fixed in the tool box wita 
the point towar-.!s the fast headstock. The slide rest, is then 
used as a planing machine, being worked backward and 
forward by the lever handle, and the tool gradually set into 
the work by the cross slide-—Any HAND First. 

BEVEL WHEELS.—Let the thickness of the wood coz be 
to the iron tooth in the ratio of 88 to 25; this will make 
them nearly equal in strength. K 

To find the least thickness of iron tooth which should be 
used to transmit a known power, apply the following rule : 

Let T = least thickness of tooth . 

» H = horse power of the first mover 
+= 4, V = velocity in feet per second of the pitch circle of 


‘the wheel, 
Then T = 3 se 


Suppose now that we wanted the thickness of a tooth 
that would transmit 30 horse-power with a velocity of 12 
feet per second at the pitch circle, then 


= YY 
T=2 3 
T= V75 x 1°58 
e. T = 1185 


For the least thickness of tooth, and allowing 1-10th for 
clearance, and then multiplying 1'185 by 2-1 gives the 
pitch as equal to 2 4885 or 24 in. nearly. The wheel ig 
generally cogged, and the pinion iron, unless there are 
particular conditions which prevent this being dons, as in 
the case of a steam engine fly-wheel, which drives the 
first motion where the wheel is usually iron, and the 
pinion cogged.—J. D. 

F. W. WALE will find that the idea of working long sub- 
marine lines by batteries at both ends at the same time is 
in use, and is mentioned and even iliustrated in Van 
Choate’s specification. J. H. M, 

Haron wants a receipt for making an amalgam of copper 
with aluminium. I suppose he means an alloy, for the term 
amalgam is only applied to alloys containing mercury. He 
will find in No. 29, page 28, how itis made in the large 
way. In the smal way he will probably succeed by heating 
to the melting point of copper, or a little higher, in a 


blacklead crucible, or a clay crucible lined with charcoal 
and well covered, an intimate mixture of finels-divided 
copper, alumina, and charcoal powder. He may procure 
the copper by putting in a solution of sulphate of copper a 
piece of iron; the copper will be precipitated in powder, or 
the oxide of copper may be precipitated by adding to a 
Similar solution an alkali notin excess, Alumina in like 
manner may be precipitated from a strong solution of alum, 
by adding an alkali or a carbonated alkali, J. H. M. 
If J. H. M. (2) wants to join two crucibles very firmly to- 
gether, he will find it is not very easily done. Stourbridge 
clay and a little sand mixed together with water, as recom- 
mended by Geo, Hardey, contract when allowed to dry, 
leaving cracks, These should be filled up by a somewhat 
thinner mixture ani allowed to dry again, and the opera- 
tion repeated if cracks sti:l appear. Stourbridge clay alone 
used in this manner would make a stronger joint. Ifstrength 
is the object let tha top crucible be considerably smaller 
than the bottom one, so as to increase the depth of the 
groove between them; but if strength is not required, in- 
crease the proportion of sand as much as possible, but not 
to the extent of makingit friable, and then the contraction 
wi.l be little or none, ‘J. H. M, 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad 
dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 
cannot be attended to. 

Correspondents are requested to keep copies of their o 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


EAT 


H. H. K.—Apply to a respectable patent agent. If all you 
state is correct the invention is valuable. 

A. Fawcerr.—Your builder has charged you only the 
usual price, Oa referring to Burnell’s Price Book (Lock- 
Wood and Co.) we find that, ‘In measuring carpenter 
and joiner’s work, girders and binders of bridged and 
ceiling floors are to be measured, and allowed as framed ; 
also gutter plates,” &c. Referring to the scale the prices 
are perfectly correct. Get the book and see for yourself. 

A. Z. (Kensington),—We should not, advise you to seek for 
a patent, You had much better sell your invention to 
one of the large manufacturers, 

I@NORAMUS.—Such directions would be useless unless ac- 
companied by numerous d agrams. You had much better 
advertise for a cheap second-hand engine. 

[Ron,—Exceedingly well written. We much regret that we 
cannot spare space for insertion. 

STUART FERGUSON.—The diamond is nothing but pure 
charcoal. The thing may be cheaply proven, Thus : 
Buy a waste diamond at a lepidary’s (8s, or 43.), and, 
fixing it to a piece of platina or iron wire, ho'd it till red 
hot ın the flame of a spirit lamp urged by a blow-pipe; 
then plunge it in a jar of oxygen gas, and you will see it 
burn rapidly and give out a brilliant white light. Then, 
removing the holder from the jar, pour in a little lime 
water; chalk will be formed, carbonic acid having beea 

. given off during combustion. 

AVELING AND PorTER.—Too late for this week; will be 
noticed in next issue, 

LaMBETH.—We regret that we are unable to comply wita 
your request, 

A Cuemist.—Ground flint can be bought of Mr. Jones, 
chemist, High-street, Stoke-upon-Trent. . 

ROBERT SLOANE (Glasgow).—We thank you for your sug- 
gestions, but it is not in our power to carry thera all out. 
Diagram and commuaicaticn next week. 

MARK HENLEY.—Copy returned per post. At some future 
time you may succeed in producing an article n or3 up to 
the mark, 

H. W.—Vol. I. will shortly be reprinted. 

Carso.—The cells in the bread are the effect of carbonic 
acid gas, produced in fermenting dough, The yeast 
added to the dough produces the gas, which is driven off 
by the heat, 

J. W. Y.—To make sulpho-cyanic acid for your uses, put 
inte a test tube about equal quintities of prussiate of 
potass, carbonate of potass, and sulphur, all in fine 
powder. By the spirit lamp raise them to a red heat ; 
keep the mixture thus for some time, dissolve out by 
water, filler the solution, and put it away well corked, 

WOLVERHAMPTON.—So much depends upon the plan of the 
building to be heated, that it is impossible to eomply 
with your request without a more clear explanation. 

FLINT.—At some future date. 

J. H.—Edgley, 43, Lamb’s Conduit-street, 

ENnQuiro (Bolton),—If you require an answer for the par- 
pose of settling an argument you must put the question 
more clearly. 

STANNARD’S WATER Moror.—This improved water motor 
was illustrated and described in No, 7, Vol. I., of the 
ENGLIsH MECHANTO, and we have had numerous en- 
quiries respecting. it. In answer to E. A. P. and the 
questions of other correspondents received during the 
week, we repeat that the Stannard Water Motor is au 
American patent, and that information relating to it can 
be obtained fiom Munn and Co., 57, Park-row, New 
York, U.S. 

PETER D.—No trouble whatever. We would have thought 
a decent schoolbook contained the information, Lead is 
obtained from galena; the ore is roasted with coal, then 
smelted, and run off into bars, The ore of zinc is cala- 
mine, and when. melted into cakes it is called spelter, 

JOHN MELLOR must state the oil used, and the particular 
purpose of the engine. 

LoYAList.—We advise you to make 


a few experiments 
before taking steps for aspatent, — 
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W. G. Mantin.—1. The article will be continued shortly. . 
2. Much depends upon the depth of the well and the soil. 

AN Enqurring Reapgr.—We are aware that the boilers 
of the old and unimproved engines have exploded more 
than once, The firm you name have other engines in 
hand, in which the faults pointed out by you will be 
cleared away. We have never applied to them fcr any 
information. 

H. F.—An article will shortly appear. 
CHARLES HUNTER.—You can keep your chemicals dry in 
bottles. Your lens will have to be ground and polished. 
A COTTINGHAM SUBSCRIBER.—We should advise you to 
purchase one; you can do so at a cheaper rate than you 
can buy the chemicals, to say nothing of the bother and 

chance of ultimate failure, 

A. G. G. ENQUIRER.—Too lengthy for present number; 
perhaps in the next. E 

Tyro.—Simply because the steam is used on both sides of 
the piston, and the used steam is condensed in a separate 
vessel. 

B. A——R.—The one radiates heat more quickly than the 
other. Filla polished and a blacked can with hot water ; 
note the temperature ia half an hour, The water in the 
bright can will be much hotter than that in the other. 
The passage of sound ig more rapid through solids than 
through air, Try. 

GEORGE BARRRETT, Povas, Blackburn.—The numbers you 
name will shortly be reprinted, when your local news- 
vendor will be able to obtaiu them through his London 
agent. : 

J. Martin.—We have inquired, but have been unable to 
obtain the information. The business appears tə have 
been transacted through an agent. 

G. W. FowLsgs.—It is a peculiar process of tanning, 

W. D. Noap.—We shall be glad to receive the description 
of your figure lathe. 

Srrago (Nieukoping).—Thanks for your wishes. Mr. Müller 
will provide you with your numbers regularly. Respect- 
ing your queries, iridium and osmium are of somewhat 
similar character to platina; in fact they are generatly 
found with it in nature. 2. Manganese is chiefly em- 
ployed in the manufacture of b'eaching powder to pro- 
duce chlorine, and to give a colour employed in calico 
printirg. : 

E. Grirritus (Bilston).—App'y to the proprietor, 49, 
Cranbourne-street, Haymarket, and you will obtain full 
particulars. 

J. P. (Hackney).—We feel grateful for the praise you 
awad us, and though we must admit that we have re- 
ceived many similar suggestions since the ENGLISH 
MECaAxIc was started we see much to prevent us from 
making the change. The newsvendors aud pabli hers 
assure us that it would greatly injure our sale, and we 
are certain that thousands of o.r readers wou.d ol ject 
to any change at all. 

Z, O0.—You had much betler advertise your invention or 
seek the assistance of a partner to carry it on. 

AN APPRENTICE FitrerR.—Of Spon, the publ.sher, Buck- 
lersbury, or of Messrs. L:ngmans and Co., publishers, 
Paternoster-row. 

BICKERDIKE.—Next week ; no time to engrave diagrams 
for present number. 

R. H. Ssaetroorsr.—Explain more fully how the wheel is 
at present fixed aud what driving. 

HOROLOGER, —In our next. 

T. Kixe.—If you search through the buck numbers you 
will find plenty of inf. rmation. 

A, CRANSTow. —Received, 

ANDREW PateRSon,—Under the ci:cumstances we should 
consider the friction rollers as perfectly useless, 

J, H. M.—We consider it- a very useful book, but it perhaps 
contains more theory than practice. 

G T. B.—Enquiries are being made. ji l 
Wm. D.—We cannot assist you as we are not aware of the 
correct address. Why not make enquiries in the trade? 
Portses.—If your enquiry be worded to your meaning, 

then, unless under pecutiar circumstances, obtaining a 

situation on the Board of Trade st.if requires some 

interest. Your certificate would be your basis. S-nd.an 
applicati n to the Sccretary of the Board, Whitehall, 
and he, or the propr official, as in the course of his 
dutier, will send you the information. Should you 
require a situation on board one of H.M.’s ships, then 
you should apply to the Adm/‘ralty ; and ifyou hive any 

‘t influence” you could bring to bear, the better wil. be 

your ship, | 

S. P. Q.—There is no book on aniline dyes. Th: best 
account of them is in Dr. Hofmann’s Exhibition Report. 

T. Davis.—Consult Lardne’s ‘° Museum of Science and 
Art,” 

Esrata.—Allow me to correct a few printer’s err rs in 
the communications you did me the honour to insert in 
No, 48 of the EnxGLisH Mronanic. Page 318, Ventilation, 
line 13, for “deterring” read " determining.” Notes and 
Queries, for ‘* accoustics” read ‘‘a-oustics.” Page 319, 
Horse Power, line 3, for “this by” read ‘‘this multiplied 
by.” Cylinder, line 1, for “ Greer” read ‘‘ Grier ;” line 3, 
for “inch bv radius of cyiinder, cohesion,” read ‘‘inch x 
radius of cylinder + cohesion.”—J, H., Amateur. 


* * We have to ask our correspondents to sign their com- 
munications that they may be able to recognise the 
answer. * A Subscriber” is no signature—we have them 
by the thousand; the same with ‘* Well Wisher,’”’ &c. 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 


` APPLICATIONS FOR LETTERS PATENT. 
678. Eugene Rimmel, Strand, Westminster, an improve- 
ment in portable fountains, 
680, William Robert Lake, 8, Southampton-buildings, 
Chancery Jane, improvementsin machinery for making 
bolts, rivets, spikes, and other similar articles. 


684, Alfred Vincent Newton, 66, Chancery-lane, an improved 

mode of and apparatus for working air engines, 

689, Alfred Stoddart, Brook-street, Kennington-road, 
improvements in apparatus tobe employed in illusory 
exhibitions, 

Henry Francis Davis, 54, Bayham street, Camden- 
town, manufacturing artificial tea from pure bichro- 
mate of ammonia, for a drawing room entertainment 
entitled the tartarean volcano, 

George Randle, 125, Vauxhall-walk, Lambeth, im- 
provemevts in apparatus for conveying tidings of the 
joss or distress of vessels at set, also applicable for 
conveying lines on shore from stranded vessels. 
William Atkinson, Hazle Foundry, Northampton, 
improvements in apparatus employed jin casting 
metals and other materials, and in the means employed 
for furmiog such apparatus. 

James Tomlinson, Liverpool, improve! means; for 
indicating the quantities of liquids contained in casks 
and other vessels. 

Victor Duterne, 111, Boulevart de Vantgirard, Paris, 
an improved metallic stuffing box called autoclave 
Thomas Pattison, and John Booth, Reddish, L.ncaster, 
certain improvements in metallic pistons. 

Henry Temple Humphreys, 23, Westbourne park-road, 
improvements in reflecting optical instruments, 

Lieut. Col. James Baker, Army and Navy Club, Pall. 
mall, improvements in magnetic engines. 

Richard Larkin, Elm Cottage, Old Brompton roa], 
improvements in means or apparatus for obtainins 
lizht by the combustion of magnesium, 


690. 


693, 


701 . 


708. 


715. 
716. 
723. 
726. 
729, 


LIST OF SPECIFICATIONS, &c. 
PUBLISHED DURING THE WECK ENDING Marca 1), 1856. 
842. Treating rice, J. H, Johnson—4d i 
843, Ornamental metallic chains, EZ. Wolverson - 8d. 
844, Railway poinis and switches, H. C. Hurry—10d, 
845, Looms, J. Milton—4d. 
846. Presses, W. Miller—4d. 
847. Signalling in railway trains and preventing burglary, 
A. I. L. Gordon—4d. . 
. Sewing machines, E. H Smith- 8d. 
. Apparatus for examining sewers and tannels, R. W. 
Barnes - 4d, 
. Mu'es for spinning aud doubling, J, Dodd —1ĉd, 
Cotton gins, W. Richardson—10d, 


852. Spittoons, J. H. Juhn-on—4d. 

843. Labels, W. Betts — 4d. 

854. Utilizing the heat of steam, D. E. Blacke ~4d. 
855. Manufacture of combustibie gas. W, Clarix— 6d. 


. Planing and shaping metal, J. Todd —2s. 8], 

. Paring poiatoes, &c, C. Burfitt—4d. 

. Signalling on railway trains, H. J. Walduck—4J. 

. Oil feeders or cans, J. Buckingham—8d, 

. Steam engines, J. Kooke—Is. 4d, 

. Casting ingots, C. J. L. Leffler —1¢d. 

862. Furnaces, C. Matthews and J. Fereday—4d. 

. Traction engines, J. Bruckshaw & W. Underhill—l0d. 
. Non-conducting composition, F. Le Roy—4d. 

. Apparatus for stamping and marking, G. Bishop -~4d. 
. Railway carriages, J. C. Thompson and J, Green—Gd. 
Lubricating compounds, W. West—4d. 

. Ornamenting articles of glass, J. Willians—1s, 

. Grooming horses, J. Norris, jun —8d. é 

. Printing ornamental fabrics, J. Milar & J. Laing —8d. 


871, Compositions for coating vessels, J. O. Halkett—4d. 
872. Concentrating or evaporating sclutions, W. Walsh—4d. 
873. Ships’ yards and spars, T. Glover, jun.—4d, 

874, Febrifuge, A. D. Gascon —4d. 

875. Kitchen ranges, F. Thomas—8d. 

876. Gas burners, F. A. Mocquard—8d. 

877, Treating sea weed, R. Young and C, F, Glassford—4d, 
878. Steel tiers, F. W. Webb ~—1(d. 


. Ventilating binds, H. W. King—4d. 

. Hardening and tempering steel, E. Savage—4d, 

. Fastenings for p'ns, buttons, &c., Pulvermacher—8d, 

2. Forging machines, J. Wright—lLud. 

. Sewing machines, W. N. Wilsoa—lud, 

. Cranes, W. Irlam—10d. 

. File-cutting machinery, W. Brookes—2s, 

. Cutting naiis, &., R. VU. Robinson—1s, 6d. 

. Carding cotton, &c., E. Leigh and F. A. Leigh—10d, 

Bridges and arches, F. A. Leigh—1s. 4d. 

. Drying warps. R. Holroyd and J. H. Bolton —10d. 

. Lowering ships’ boats, A. Chaplin —8d. 

. Heating the bla-t for furnaces, J. Player—10d. 

2. Tre .tinzg fatty matters, S. Childs, jun.—4d. 

. Reducing waste for manure, W. M. Fulier—4l. 

. Hammock, T. W. Nordenfelt —8d. 

. Tran-ferring railway waggons, G. Greenish -4d. 

. Shaping machines, W. M. Neilson —4d. 

. Refl ctors, B. Baugh—4d. 

. Dressing flour, W. Savory--1s. 6d. 

. Redu ing, cementing, and melting iron and other 
ores, &c., W. Brookes —10d. 

. Manufacture of sulphate of Alumini, A. A. Croll—4d. 

. Winding yarns or threads, A. Turner—l1ls, 41, 

2, Cartridge and other boxes, A. V. Newton—4d. 

. Fastenings for metallic safes, W. Milner and D. R. 
Ratcliff—4d. 

. Safes, T. Cook—10d. 

. Air or gas engine:, J. Pinchbeck—4d. 

. Steam boilers, J. Swarbrick, D. Swarbrick, B. Swar- 
brick, and O, Swarbrick—10d, 

. Looms, L. Bridge—10d, 

. Loose socks or soles.for boots and shoes, J. Poole and 

T. Brown—4d, 
909. Collecting floating particles of flint, &c., E. Lake—4d. 
*,* Specifications will be forwarded froin th2 Cotatutsavuers of 

Patents’ Office, Southampton-buildings, Chancery-lane, by post on re- 

ceipt of the amount of price and postage. Sums excveding 5s, must 

be remitted by Post-office Order, madè payable at the Pust-offise, 5, 

High Holborn, or Mr. Bennet Woodcroft, her Majesty’s Putant Omice. 

We cannot undertake to forward Specifications, or Books advertised 

froin the office of Tos ENGLISH MECHANIC, 


Botany.”! 


PROPERTY RECORD, 
—~o--— 
SALES AT THE MASONS’ HALL TAVERN. 
By Messrs. BROMLEY, SON, and KELDAY. 
Freehold four residences, known as ‘‘Oakley Villas.” 
Prince’s-road, Buckhurst-hill, and a piece of land ia the 
rear, of about half an acre, producing £84 per annum— 
sold for £1,160. 
Freehold house, being No. 8, Gua-lane, Limehouse, let 


at £18 per annum—£175. 


AT GARRAWAY’S, By Mr. W. GRAY. 

Leaschold 17 houses and shops, beiag Nos, 3 to 8 
Charlott -place, and Nos, 1 to 9 and 36 ani39, Baxton- 
stieet, Mile-eend New Town, producing £159 per annum, 
term 99 years from 1843 at £226 per annum— £1,150. 

Leasehold property, comprising the new Market House 
and a part of the old Market House, Newport-market, 
Soho, with vaults and cellerage, and the tolls of the 
market, producing £407 per annum, term 27 years 
unexpired, at £209 per annum—£1,700. 


ART NOTES, 


A cuRIOUS example of misminazyement has lately pre- 
sented itself in the Royal Gallery at Westminster. Sir C. 
Barry designed with a great deal of care the niches which 
were destined to rec-ive the statues intended to decorate 
that apartment, and, of course, coasidered the proportion 
they bore to the room. By some astonishing oversizht the 
statues for the niches in qust.on have been co nmissioned 
and partly executed by the sculptor; on such a sca'e as 
prec udes their admission to the niches prepared for them, 
The result of this blunder is that one of the best con- 
sidered parts of the archite-t’s work is being destroyed by 
hacking from the wall, and others must fol ow. The wo- 
ing which presents itself to the eyes of all men of taste in 
St. Stephen’s Hall, where the colossal statues not only 
dwarf the haman passers-by in the most ludicrous manner, 
but injure the proportions and effect of a handsome cham- 
ber, has been, it seems, thrown away. 

Mr. WOOLNER has beea invited by the Department of 
Science and Art to execute a bust of the late Capt. Fowke, 
to be placed in the South Kensing on Museum.—Mr. 
Woolner will contribute a bust of Mr. Carlyle, which has 
been recently fi ished, to the next Exhibition of tha Royal 
Scottish Academy, Edinburgh, 

Mr. Eyre Crowe has recently finished a picture repre- 
senting the betrothal of Burns to High'and Mary.. The 
parties are represented as the event actually occurred, 
st nding one on either side of a running stream, their hauds 
joined above its course. Tne background of the picture was 
painted on the spot where the ceremony took place, and 
has thus an interest beyond that which pertains to it asa 
work of art. 

THE fine collection of cas‘s styled the Architectual 
Museum, which have been for some years housed at South 
Kensington, are about to be removed. The Committee 
entrusted with the management of this business wish to 
place them as near to Charing Cross as possible, for the 
convenience of art workmen and students. 


USEFUL HINTS. 


Restoring Ivory.—Ivory may be restored to its 
original whiteness by cleaning it with a paste, composed 
simply of burnt pumice-stone and water. After cleansing, 
place the article under a glass in the sun’s rays, 

Tus opium of the carnation poppy contains from 14 
per cent. to 23 per cent. of morphia ; that of the purple: 
poppy, from 10 per cent. to 12 per cent., whilst the white 
poppy affords an amount of morphia which varies from 
3°27 to 7 per cent., and rarely reaches 8 per cent. 

ADULTERATION OF EsSENTIAL OILS.—An ingenious 
method of detecting the adulteration of essential oils 
w.th turpentine has been described by Mr. Sugden 
Evans. In the apparatus he employs, he avails himself 
of the power most essential oils possess of rotatiug th» 
plane of polarization of a beam of polarized light trans- 
mitted through them either to the right hand or to the 
left. This instrument is simply a modified polariscops, 
the eye-piece of which is set in a cirzular disc of brass, 
the circumferesce of which is divided into 36) degrees. 
The prism3 are so constructed that an index needle on 
the eye-piece points to zero when a ray of light trans- 
mitted through the apparatus is at its maximum in- 
tensity. When the light is sent through a pure vil, tl:e 
ray of greatest intensity is indicated by the number to 
which the index needle points ; and hence an impure 
specimen may be detected by comparing its number with 
that of the pure oil. 


MEETINGS FOR THE WEEK. 


TurspAy.—Civil Engineers, 8. Discussion upon ‘‘ The 
hydraulic lift graving dock,” and, time permitting, Mr. 
R. Price Williams, “Ona tha maintenance and renewal 
of Permanent Way.” Royal Inst., 3. Professor Frank- 
land, ‘* On the non-metallic elements.” 

WEDNESDAY.— Society of Arts, 8. Prof. Leone Levi, 
“On Deer Forests an Highland Agriculture in relation 
to the supply of Meat.” Meteorological, 7. London 
Tustitution, 7. l 

Taurspay.—Royal, 8$}. Pnilosophical Club, 6. Royal 
Tust., 3. Professor Frankland, ‘Ona the non-metallic 
elements.” Inst. of Naval Architects, 12. Hyveniug meet- 
ìn ? Te l ` 

EE Ropal Inst., 8. Dr. Bence Jones, F RS., 
“Oa the Existence in the Textures of Animals of a 
fluorescent substance closely resembling Quinine.” Inst. 
of Naval Architects, 12, Evening meeting, 7. 

SaTuRDAY.—Royal Botanic, 34.. Royal Inst., 3, Rev. 
G. Henslow, M.A., “Qn Structural and Systematic 
Inst.of Nayal Architects, 12. 


Marcu 23, 1866.] 
CHEMICAL NOTES. 
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How To DETEOT THE ADULTERATION OF ARROWROOT.— 
To those who are familiar with microscopic research, there 
1S no very great difficulty in discovering whether the 
gtanules of arrowroot are mixed with those of the starch 
of potat»; but to those who are not microscopists the 
detection of the adulteration is not easy. The method 
suggested by. M, Albers is, therefore, useful. To one part 
of the arrowroot he adds three parts of a test-liquid, which 
consists of two parts of hydro-chloric acid of 1:120 density 
and one part of water. The mixture is now shaken at the 
Ordinary temperature for about three minutes. If the 
arrowreot be pure it will undergo no alteration, but if it 
contain potato-starch this will be converted into a gela- 
tinous substance, 

PREPARATION OF CARBoLIC ACID, BY M. MULLER.— 
Phenic acid or phenylic alcohol is usually accompanied by 
its congeners, xylic and cresylic alcdhols, which adhere to 
it with great tenacity, and give it the property of be- 
coming brown in contact with the air. For its purifica- 
tion the author has recourse to a partial neutralisation, and 
. afterwards to the fractional distillation of the product. 
The crude tar cedes to soda or lime water a mixture of 
the matters before mentioned, as well as naphthaline, 
wh'ch is soluble in concentrated solutions of the alkaline 
Phenates, Water is added to this until it ceases to cause 
a precipitate, when the liquid is exposed in wide vessels, 
to facilitate the formatioa of the brown bodies and their 
deposit. After filtering, the approximative quantity of 
organic matter held in solution is determined; formed 
principally of phenic acid and its congeners, which are 
easily displaced by acids, The phenic acid is always 
the last to separate, so that it is easy to disembarrass 
it of its associated matter and brown oxidised product- 
by adding carefully the proportion of acid determined 
by calculation, so as to precipitate at first only these 
matters, and by means of several trials it is easy to 
arrive at the proper point to stop, soas to retain the phenate 
nearly pure. The acid is now separated and rectified, and 
soon crystallises, Asa little water prevents its crystallisa- 
tion, the author removes it by passing a current of dry air 
over the phenic acid nearly boiling, The ciystallisation 
is facilitated by cooling, or by the int:ojJuction into it of 
a small quantity of the crystallised acid. The author 
insists on the nec.ssity of exposing the alkaline solu- 
tion of the acid for a long time to favour the resinifis 
cation and deposition of the brown matters ; phenic acid 
is always impure when it is coloured. It should be quite 
pure when employed to make picric acid, because the 
impurities waste the nitric acid. Phenic acid often con- 
tains a fetid substance, wh'ch sppears to be a su'phuretted 
compound of phenylorcresyle. It is removed by rectifica- 
tion from oxide of lead.—From Zeitsch. fur Chem., in 
Journ, de Pharm., Nov., 1865 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


Tenders are required for dredging, for the War Depart- 
ment, at the Royal Arsenal, Woolwich. Particulars at the 
Works Department, Royal Arsenal, 

Supply of Gas Breeze for Aylesford and Burham Brick 
Company. Particulars of Mr. Slater, Cannon Wharf, 
Thames Embankment, Westminster. 

Erection of a New Treadwheel and the alteration of the 
Female wing of Huntingdon Gaol. Particulars of Messrs. 
Pownall and Youug, No. 30, Gower-street, London. 

Erection of a Villa Residence, at Monkey Island, near 
Maidenhead, Berkshire. Particulars of R, A. Potts, Esq,, 
4, Queen-square, Westminster. 

Erection of a New School and Residence, at Steeple 
Morden, near Royston, Cambridgeshire. Particulars of 
Meesrs. Elmslie Franey and Haddon, 43, Parliament-street, 
Westminster. 

Carpenters and Builders are required to estimate for 
alterations and repairs at 12, Bell-yard, Temple Bar, where 
psrticulars can be obtained, 

Taking down and rebuilding, No. 1, Falcon-square, City. 
Particulars of Mr. J. H. Machin, No, 13, Twisters-alley, 
Bunhill-row. 

Erection of a Public-house in Wigram’s-lane, Waustead. 
Particulars at the office of the Architect, 10, Florence- 
street, Upper-street, Islington. 


TENDERS SENT IN FOR BUILDING 


WORKS. 

For temporary church, Sunbury. Mr. W. Wigginton, 
architect :—Axford & -Whillier, £960; Wheatley, £622; 
Hearle, £595. aa 

For Christ Church, Gipsy-hill, Norwood. Mr. J. Giles, 
architect. Quantities supplied by Mr. D. Young :— 
McLachland, £9,425; Carter & Son, £9,015; Mars’and, 
8,150 ; Sawyer, 7,703; Sims & Marten, 7,418 ; Aviss and 
Son, 7,313 ; Jones, 7,070; Dover, 6,397; Bysh, 7,299. 

For the erection of new wing to St. Mary’s Hospital, 
Paddington, Mr. W. Wigginton, architect :—Nutt & Co. 
(accepted), £5,866. 

For twelve cottages at Basted, in the Parish of Wrotham, 
Kent. Messrs. Morphew & Aldridge, architects :—Fitness, 
£2,700; Stevens, £1,950; Hoadley, £1,949 , Yates, £1,900. 

For villa residence, Sevenoaks, New Park, for Dr. Love- 
grove. Messrs, Morphew & Alldridge, architects :—Grover, 
£2,639 ; Yates, £2,508 ; Hoadley, £2,490; Stevens, 2,250. 

For alterations and additions to the Woodlands, South- 
wood-lane, Muswell-hill, Mr. F. G. Widdows, architect :— 
Colls & Son (accepted) £3,442, 

For a market house, town hall, and public rooms, &c., 
at Camborne, Cornwall, exclusive of granite dressings 
paving, and fittings, for butchers’ market and town hall 
Mr. W. Bond, jun., architect :—Viviaa & Bennett (accepted) 
£3,550. j 

For a wew warehouse, Guu-street, Spitalfields. M 
Robert P, Notley, architect :— Wills (accepted), £1,423. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


PRICES CURRENT OF TIMBER. 


Per load— £ 8. £ 5, 8 £ & 
Teak seess wee 11 10 12 10| Canada,2ndqua!. 12 10 14-10 
Quebec, red pn. 3 5 415)5t. Petersburg 

yellow pine 2 15 310 Yelse... 1010 12 0 
Memel sess 0 0 O O} Finland......... 8 0 10 0 

olm wseweveee 310 5 O}| Memel seess 00O O 0 
Dantzic oak...... 3 0 6 Oj Christiania, per 

fir eeertesezeoose 2 5 3 10 C. 12 ft. 

Memel fir ..... wee 3 0 310 by 3 by 
iga sissies 3 5 310 9in. yellow 18 0 23 0 
Swedish see. . 2 0 2 10| Deck, Plank, 
Masts, Quebec, Dan tzic, 
rd. pine... 610 8 10 per 40 ft 
yellow pine 5 0 6 0 5 in. . O14 1 6 
red pine...... 0 0 O Oj Staves,perstand- 
Lath wood, Dant. ard M. 
fm... 510 6 10} Quebec, pipe .. 80 0 85 0 
St. Peter's.. 7 0 8 O puncheon... 20 0 25 0 
Yellow Pine, per Baltic: crown 
reduced C. Pipe ..s00.170 0 190 0 
Canada, Ist qual. 17 10 20 
MISCELLANEOUS. 
£S £ 8. £ s 


8S. 

Olive, Gallipoli... 56 © 56 10 
Cocoanut, Coch. 

ton LEREZ ETETEN] 52 0 53 0 
Palm, fine ......... 42 10 6 0 
Linseed seetegsveces 49 5 40 10 
Rapeseed, Eng. 

pale seses 50 0 0 0 
Cotton, seed ...... 32 10 39 9 


PUMICE STONE pr 
CON sevsseveceee 08 0 
OILS, &0. 
Seal, pale pr. tun 50 0 0 0 
Sperm body ......120 
Cod soas LEKE TISELE] 50 0 0 0 
Whale, Sth Sea 
pale vrerecsorree 48 


LATEST PRICES OF METALS. 


COPPER. £8. d. £ sd 
British—cake and tile..........per toa 94 0 0 96 0 0 
ee LEZIEEIETIZETIZETIETTETIETIEZIA TIET] do 96 0 0 101 0 0 
IRON, 
Pig in Scotland ......scc0c0eee. pEr ton, 3 17 0 cash. 
Welsh Bars, in LONndon. s.es. do 715 0 0 0 
Wales crcssoresece do 6 15 0 700 
Staffordshire .., do 815 0 0 0 0 
Sheets, single in London...... do 10 15 0 0 0 0 
Hoops, first quality.......cs0ceees do 915 0 —_ 
LEAD. 
Pig, Foreign. ...csscorecesessseserseeesDOP ton 20 0 0 20 5 0 
Red or minium Ceeoeeenasesegseeaoned do 22 0 0 — 
QUICKSILVER ebere essossoosesossses DET bottle 7 15 0 8 0 0 
STEEL. 
Swedish faggot ..cseeeeeee Der ton 000 — 
35 KègsSanrians anns do 15 5 0 1510 0 
TIN. 
English BIOCKS. 011 000000seeeeeeeeesDOF cwt 4 10 0 4 11 0 
Banca TeRIUSYENIAELEPIOS IOS OO OTIS Tee do 4 7 0 — 


LONDON COAL EXCHANGE. 


PRICES OF COALS PER Ton. 


Cowpen Hartley, 15s. 9d. ; Ellison Steam, 15s. ; Holy- 
well Main, 15s. 6d. ; Wylam, 15s. 6d. ; Brancepeth Chan- 
ncl, 17s. 6d.; Cym Garnant Stone, 22s. 6d ; Shaw’s 
Hartley, 18s. 6d.; North Staffordshire, 173.—Walls End 
Gosforth, 15s, 6d.; Walls End Harton, 15s. 64.; Walis 
End Wharncliffe, 163. ; Walls End Framwellgate, 15s. 6d.; 
Walls End Haswell, 19s.; Walls End Hetton, 19s.; Walls 
End Hetton Lyons, 15s. 6d.; Walls End South Hetton, 
18s, 6d. ; Walls End Tunstall, 15s. 6d. ; Walls End Caradoc, 
18s. ; Walls End Hartlepool, 18s. 9d.: Walls End Kelloe, 
16s. 8d. ; Walls End Thornley, 16s. 6d. Ships at market, 
79; sold, 62; unsold, 17; at sea, 40. 


IMPORTANT TO ADVERTISERS, 


The Proprietor of the “© English Mechanic’? gives inser- 
tion to Workmen’s Advertisements, ‘‘ Situations Wanted,” 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words, Every additional Eight Words 
Four pence. 


Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WaNTED. 


TO ROLL-TURNERS. 


ANTED, by an Experienced Young Man an Engage- 
ment as ROLL-TURNER, Good reference. Apply 
W. H. M., 128, Commercial-street, Newport, Mon. 


N ENGINEER aud MILLWRIGHT wishes a Re- 
engagement; has had much experience in general 
machinery, designing, and erecting; understands the 
manipulating of sugw refinery from the cane mill to 
vacuum pans; also rice machinery. Speaks Spanish and 
other Languages. Address, T. C., care F., Waterman, 
Messrs. Hood and Co., Deptford -green. 


A Aatee by an experienced, active, business man, 

connected with foundry works and accounts for 
eighteen years, a situation as Clerk, Traveller, Collector, 
&c. Address, A.B., 16. Chryssell-road, Brixton, S. 


ANTED, a situation, as Foreman, in the Buil ling 

Line, or on a Gentleman’s Estate, by a practical 

mau, having had sixteen years’ experience. Address, H. 
J. Marshall, White Cliff, Mill-street, Blandford. 


ANTED, by the Advertiser, who has been engaged in 

a general business as House Painter, Paper-hanger, 

Decorater, &c., for upwards of twenty years (as master), a 

situation, wherea thorough knowledge of the business, 

combjiued with trust and confidence, is required. Address, 

A. B., care of Mr. Bathurst, News-agent, 42, Camberwell- 
road, S. 


401 


ST, LENE ANC EE a I I SETI 


Went. by the Advertiser, age 25, a situation as 

Engine Driver, Has had eight years’ experience in 
last situation, God character. Address, G. Ô., No. 45, 
Vine-street, Westminster. 


ANTED, a situttioa as Painter and Church Lead 
Light Glazier. Apply to T. G., No. 2, Upper 
Downs-place, Plums:ead-road, Kent, All letters prepaid. 


a ee Re O 
Wwe by a Practical Man, Carpenter and Joiner 

by trade, a Re-engag:ment as General Foreman, or 
the Charge of a Job, or to take the Carpenters’ Work, 
piece-work. Good reference, Address, J. E., 10, Tudor- 
place, Tottenham-court-road. 


SITUATIONS VACANT, 


A THOROUGHLY practical and energetic Working 

Foreman, who has a good knowledge of working the 
various metals, tin, copper, brass, iron, steel, Apply, by 
letter, to J, Parkes, 17, London-street, Paddington. 


Be ee ese eee e a 
Wye tne aaa accustomed to Medieval Bex Work. 
Inquire, 118, Great Russell-street, Bloomsbury. 


ne ana en ris ST De E 
oe ere to take the management of atout 

orty men and boys, Apply, by letter, Y, Z, Post- 
office, Wolverhampton, id ee i i 


IREMAN (Good), and General Smith, Apply at 12 
Edward-street, Portman-square, SF i 


a a a o 
gare MAKERS (Composition). Moulding Moun‘ers, 
Road ee Albert Works, Wenlock-street, New North 


cs ee a 
OLD PIERCER, Apply at Myddelton House. M 
G delton-street, Clerkenwell, EO pogi 


2 eee 
T RNER (Ivory) wanted, one used to buttons pref.rr.d, 


35, Wardour-mews, Po-tland-street y 
Oxford street, W. ©” ı Wardour-street, 


aaiae 
A (Wood). 16, Bronswick-place, Ovkenden- 
road, Southgate-road, Islington, N. 


FOR SALE, 


MAUA RUR PATENT, or a Part, the property of a 
_ private gentleman; capable, in energetic hands, of 
reslising large profits, with scarcely any outlay. Address, 
e post-office, Croydon. No patent agent need 
pply. 


CO  , 
I ATHES,—Two 7 inches, 8 feet bed—one 7 inches, 10 

4 feet bed—one 8 inches, 12 feet bed. All have gaps in 
beds, and self-acting slide and screw-cutting. Apply to 
Henry Riley, tool maker, Carr-lane, and Ss. Thomas- 
street, Sheffield. 


a ee rL 
I ATHE, 7} inches centre, iron bed, standards, slide. 
4 rest, chucks. 40, Wentworth-road, Mile-end-road. 


EDAL PRESS, two Lathes, Cutting and Stampiog 
Medal Press, large number of Medal Dies, Collars, 


Tools, &c., a bargain. Mr, Brown, Medal l 
Palace, Sydenham. y ae Court, Crystal 


a uaau 
ATHE (Small) and upright Tool, suitable for watch 
makers, 2, Upper Gloucester-atreet, Clerkenwell. 


TEAM-ENGINES.—One of 10 and one of 14 horse 

power. Price very low, as they must be sold in 

consequence of removal. Apply to E. Page and Oo., 
Laurence Pountney-place, Gannon-street, E.C. 


OOLS.—A Chest of Cabinet Maker’s Tools for sale, a 
bargain, At 3, Corporation-row, Clerkenwell. 


NGINEER’S TOOLS.—Self-acting Slide and Screw 

Cutting -Lathes, 6, 7, 8, and 9 inch centres; beds, 

7, 8, and 12 fect. long, with gaps; Punching Machines, for 

§ and inch plates; Planing Machine, to plane 2 feet by 

18 inches by 18 inches; Circular Saw Tables, &., d&c. 

Must be sold in consequence of removal. Apply to E. Page 
and Co, Laurence, Pountney-place, Cannon-street, E.C. 


WANTED TO PURCHASE. 
SCRAP IRON. 
A NORRINGTON andCO., of CROSBY HALL 


e CHAMBERS, BISHOPSGATE-STREET, are prepared to 
give the best market prices for all kinds of Scrap Iron, and remove 
it promptly on receiving instructions. Engineers supplied with good 
cast scrap. 


NE or a PAIR of EDGE RUNNERS, with Dish, 
Frame, &c. (or a crusher or granu'ator of hard sub- 
stances in any oiher form), horse or steam power. Ad- 
dress, s‘atirg price, size, &c., to J. R, Emith’s C.ffee 
House, Duke-street, Tooley-street, London, 


AMERA and Lens for Views wanted. State maker’s 
name and price to J. Taylor, 5, Waterloo-terrace, 


Wellington-street. 


Ce (Two light) wanted to Purchase; to raise 
from 1} to 2 tons, Address W. W., 16a, Charles- 
square, Hexton. 


UILDERS, &c.—Old Z'ne Bought or Exchanged. 
B Zine (extra size) Roofing Works, North & Co., 
Steward-street, Union-street, Bishopsgate. 


RPE TI PENATEN 


HE SUBURBAN VILLAGE 
GENERAL DWELLINGS COMPANY (Limited). 
Incorporated under the Companies’ Act, 1862, whereby 
the liability of each shareholdir is limited to the 
amount of his shares. 
Capital, One Million, in 100,000 shares of £10 each. 
-o With power to iucrease. 
£1 deposit to be paid on application, and £1 on allot- 
. ment, 
No future calls to exceed £1, nor to te made at less in- 
tervals than three months. 
Where no allotment is made the deposits will be returned 
in full, 
First issue, £200,C00. 
HONORARY PRESIDENT, 
Sir S. Morton Peto, Bart., M.P. 
. TRUSTEES. 
Andrew Lusk, Esq., M.P., Alderman, 
Professor Fawcett, M.P. 
George Cruik:hank, Esq. 
CHAIRMAN. 
John Everitt, Esq., Allhallow Chambers, Lombard-street, 
E.C. 
: : _ DIREOTORS. 
Jabez Burns, D.D., 17, Port: us-road, Paddington. 
William Hardwicke, Esq., M.D. (Deputy Coroner for Cen- 
tral Middlesex), 70, Mornington-road. 
C. Jones, Esq., 10, Grafton-street, St. James’s, 
Brownlow Poulter, Esq., Blackheath. . 
G. Linnæus Banks, Esq., 33, Cloudesley-square, N. 
Robert Whi'e, Esq., Sydenham. 
H. N. Barnett, Esq.. 7, Yonge Park, N. 
J, Edward Panter, Esq , Lee Park, Kent. 
Edward Beales, Esq., 47, York-street, Portman-square, W. 
E. Moor», Esq., 2, Aldridge Vil'as, Westbourne Park, W. 
Edward Vigers, Esq , Tavistock Lodge, Upper Westbourne 


Park, W. 
l BANKERS. 
Messrs, Barclay, Bevsn, Tritton, Twells, and Co., Lom- 
bard- street, E C. 
The Imperial Bank, Lothbury, ani Victoria street, West- 
minster. 
STANDING COUNSEL. : a 
Frederick Prideaux, Esq., 3. New-square, Lincoln’s-inn, 
i SOLICITOR. , 
John J. J. Sudlow, Esq., 4, Westmiu:ter-c>ambers, Vic- 
toria-street, S.W. l 
. ARCHITECTS. p 
Messrs. Banks and Barry, 1, Westminster-chambers, Vic- 
toria-street, 8. W., 
SURVEYORS. 
Messrs. Leifchild and Cheffins, 62, Moorgate-stree’, E.C. 
AUDITOR. 
Charles Brown, Esq., Basinghall street. 
` SECRETARY. 
William Jones,. Esq. 
Temporary Offices : 4, Queen-street-place, Cannon-street 
West, E.C. 


on 


ABRIDGED PROSPECTUS. 


How to provide healthy and comfortable dwellings for 
the population of London is the most momentous and 
the most pressing social problem of our time. From the 
natural growth of population, new dwelling-house ac- 
commodation will, during the rext ten years, be re- 
quired for 600,000 people. During last year alone, 
according to the statement of the Earl of Shaftesbury, 
8,500 houses were SO spt ; 
people of their homes. Bills for authorising metropolitan 
improvement now await the judgment of the Legislature, 
which will, if passed into law, involve the demolition of 


16,000 houses and the dispossession of their homes of not. 


less than 100,000 people. noe 
The condition of very much of the existing house pro- 
perty (chiefly that occupied by the labouring class) within 


the metropolitan district properly so called, is so bad 


that our sanitary commissioners are seeking authority 
from the Legislature for the condemnation and destruc- 
tion of theusands of houses which are nothing better 
than haunts cf misery, nests of pestilence, and foun- 
tains of wide-spreading demoralisation. 

Here, then, are accumulative evils to remedy, and ar- 


cumulative necessities to supply. The remedy for those 
will be found | 
in the provision, on the most extensive scale and at the. 
of suitable dwelling house ac- . 


evils, and the supply of those necessities, 


most rapid rate poasible, } 
commodaticn for all classes of the community. 


To take advantage of a field of- enterprise thus vast, 
and to minister to requirements thus urgent, are the 
general objects for which the Suburban Village and 
General Dwellings Company (Limited) has been es- 


tablished. 


It is now recognised alike by the philanthropist and 


the’statesman that dwellings for even the lower ranks of 
working men can only be secured in conformity with the 
established conditions of commercial enterprise, Expe- 
rience has happily demonstrated that those conditions 
are perfectly practicable, The middle classes, however, 
are not less interes'ed in the objects of this company than 
are working men themselves. 

The company; in carrying out the Objects con- 
templated, propose to undertake the followimg among 
other special forms of business : 

1. The purchase of estates within reasonable distance 
of, and having direct railway connection with London, 
on which. according to their extent and character, com- 
plete suburban villages may be raised, laid out on 
‘picturesque plans, with regard to harmonious design, 
and with due consideration to the means and require- 
ments of various orders cf people. ORN 

2, 'I he purchase of plots of ground, whether within or 
beyond the bounds of “ London Proper,” on which blocks 
of buildings may, with due attention to sanitary laws, 


ole 


destroyed, dispossessing 20,000 


houses forsingle msn and women. 

3. The presentation of opportunities to all classes 
alike, of becoming the purchasers of their own dwellings, 
by various scales of payment (which have been yery 
carefully prepared) extending in the form of rent over 
a greater or less number of years at the option of the 
tenant. l 

The operations of the company are not of a hazardous 
character. A good substantial dividend, therefore, is 
within the range of legitimate expectation. Several 
land and building societies already in existence pay 
dividends ranging from 12 to 15 per cent. per annum. 

As the social exigencies alluded toin this prospectus 
operate ın a greater or less degree in all the large towns 
of England, the company will be prepared, as favourable 
opportunities present themselves, to extend its opera- 
tions to other great centres of industry and popula- 
tion. 

Applications for prospectuses 
made to the solicitor, secretary, 
company. 

An estate of upwards of ten acres, situate within three 
minutes’ walk of the Honor Oak station of the London, 
Chatham, and Dover Railway, has been secured by the 
directors as the site of their first village, on which 
pps Ng will be commenced with all possible prompti- 
ude. 


AUTION.—WESTON’S PATENT PULLEY 


BLOCKS. — IN CHANCERY. TancyE v. Storr Before 
His Honor Vice-Chancellor Sir w. P. Wood and a Special Jury, 
Dec. llth, 12th, 18th, 15th, and 16th, 1865 ; and before His Honour 
on Motion for 2 New Trial and Motion for Decree February 8th, 12th, 
1866. The Special Jury having found a verdict for the Plaintiffs, and 
His Honour Vice-Chancellor Wood having made a Decree for a Per- 
petual Injunction to restrain the Defendaut James Stott of Roch- 
dale from infringing Weston’s Patent, and ordering the Defendant 
to deliver to the Plaintiff’s all articles made according to the Inven- 
tion, and to pay to the Plaintiffs the costs of the suit: i 
ALL PERSONS are hereby cautioned against manufacturing, 
purchasing, or selling any Differential Pulley Blocks similar to 
Weston’s Patent not manufactured by the Plaintiffs. Application 
will forthwith he made to the Court of Chancery for INJ UNCTIONS 
against all persons who may be found infringing Weston’s Patent 
after this Notice. The Blocks may be obtained from the Plaivtiffs’ 
Wholesale Agents, 8. and E. Ransome & Co. 31, Essex-street, Strand, 


London, W.C. 
J. HENRY JOHNSON, 
47, Lincqln’s Inn Fields, London, 
Plaintiffs’ Solicitor. 


and shares may be 
and bankers of the 


NEW BOOKS. 


Just published, price 5s.s 


A DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are ofany value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It includes a 
description of Instruments for striking useful geometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print ; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c, 

The work is serviceably bound in cloth, and illustrated by over 
200 Engravings 

Remittance 5s., may be in postage stamps, 


Just Out.—One Hour at Modelling. 


HE ART of ORNAMENTAL and FIGURE 


MODELLING in CLAY, WAX, &c., in all its branches. 
Simple instructions. Illustrated by thotographs taken from Original 
Clay Models, showing the various stages of execution. Invaluahle to 
Carvers, Masons, Engravers, Die 3inkers, Chasers, Engineers, 
Draughtsmen, &c. Twelve medals have been awarded to the Author 
for proficiency in the above art. Now ready, post free for 14 stamps. 
Address T. Dawson, Warwick. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 

Establishing the origin of the art. 
By HENRY DIRCKS, C.E, &e, 
Author of * The Life of the Marquis of Worcester,” &c., &c. 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 

World, E. and F. N. SPON’S CATALOGUE ot BOOKS, 

New and Second-hand, relating to Architecture and Building, Civil, 

Mechanical, and Military Engineering, Metallurgy, and ‘Mining, 

Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &e. 


London: E.& F. N SPON, 16, Bucklersbury. 


Just Published, in 4to. case, price 3s. 
IAGRAMS giving WEIGHTS of IRON 
GIRDERS up to 200 Feet span. By B, BAKER, 
London: E. & F. N. SPON, 16, Bucklersbury. 


WORKMEN’S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., ox 32 stamps. _ 
Workmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand. 


l = MIOROSCOPES. | 
OW TO USE THEM.—Third Edition. An 
Illustrated and Desoriptive Catalogue, containing the names 


of 1,500 Microscopic objects. Post-free for six stamps.—F. and J, 
AMADIO, 7, Throgmorton-street, E.C. 


e and other PHOTOGRAPHIC PAPERS, 8s. Gd. per Quire post- 
free. Paper prepared for Wholesale houses.. 
F. W. H?S VOLUMETRIC APPARATUS. 
F. W. H.’s GOLD and SILVER SAVER. 
F. W. H’s ECONOMIC FILTER and PERCOLATER, 
F. W. HART’S MAGNESIUM LAMPS, the first and best intro- 
duced, from 5s. upwards, Wire or ribbon, &c. 

: N.B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 

52, CANTERBURY-ROAD, near Kingsland-gate, London, N. 
Post-office Orders on .Kingsland-green Office. 


MERICAN MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and age receiving additions weekly., Books not 
in Stock can be procured in about five weeks. 

TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free. contain full particulars 
of every new scientific book published in the United States. 


PprANs, ELEVATIONS, &c., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars 


CREW CUTTER’S GUIDE, 
Price Is. 6d., or stamps, 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps fin. 
2inches, Mr. Whitworth’s thread and make, no 

A lithograph showing a new radius gear invented by the author 
of¢his work. 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
veptford, Kent. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales. Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


THE PATENT CAP FOR MAPS, DRAWINGS, &c, 


Disc at end 


RENT CAS 
N9168 


íi Cap.” 


Showing plan “ Capped. 


ESSRS. WALLIS and Co., beg to draw the 


K’ attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 
; Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required. 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That thej“ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. (4) That it affords a ready index. In fact, its simplivity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for trausmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 

To be had only of the Patentees, 
Wu. WALLG and COo. z 
1, Charles-street, Parliament-street, Westminster, S.W. 


WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Spencer, Esq., Surgeon, etc, 
Salford, deservedly celebrated as the most successful practitioner 
in al pulmonary affections. 


‘To invalids whose ailments are increased in frosty and foggy 
weather, it isanever-failing source of comfort and ease from suffering 
enabling them to breathe with freedom during the keenest frost and 
thickestfog. SPENCEH’S ELIXIR possesses every property which can 
be beneficialin cases of COLDS, COUGHS, ASTHMA, and all Complaints 
ofthe Chest and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and too often 
gains the mastery over its victims before. even its approach, much 
less its presence, is suspected. Consumption is one of the most 
common and fatal, and, Jet us add, most distressing diseases to which 
the inhabitants of this country are exposed; the duty, therefore‘ 
becomes paramount, upon all who have the means of repelling such 
an enemy, to urge itsadoption upon others; and such means are pro- 
vided in SPENCER’S PULMONIS ELIXIR. : 


Prepared with great care by the Proprietors, T, ROBERTS and 
Co., 8, Crane-court, Fleet-street, London.—May be had of all Medi- 
cine Vendors in the Kingdom, in bottles at 1s. 14d. and 2s. 9d. each. 


ATIONAL INSTITUTION for DISEASES 
of the SKIN,.10, Mitre-street, Aldgate. 
Phy. sician—Dr, BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
‘on Wedriésday and Saturday evenings from Seven till Nine. - 
Free letters are available for necessitous applicants. 
THOMAS \ROBINSON) Hon, Sec. 


Marcu 23, 1866 


ENGLISH MECHANIC AND MIRROR OF 


“UPFIELD GREEN, 


SCIENCE. 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EO, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND E 


RAPIDITY AND ECONOMY. 


VERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical.) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY | 


ATOCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


DAMPNESS IN BUILDINGS EFFECTUALLY CURED!!; 
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THE SILICATE ZOPISSA | TH 


s the only successful process applied | Has been applied to the wyoLn of 
the IRON ROOFS, &c., ofthe 


to the Stonework of the i 


HOUSES OF PARLIAMENT. 


fee the Printed Returns to the order of the Honourable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 


Compositions. 


These processes -have also been largely applied in the Redecoration of 


ST. PAUL’S CATHEDRAL. 


DECAY or STONE, BRICK, WOOD, 
Orn IRON STRUCTURES 


PERMANENTLY ARRESTED, 
OR IF NEW 


EFFECTUALLY PREVENTED!!! 


BY THE USE OF 
SZERELMEY’S 
SILICATE ZOPISSA 
AND 


GRAEITIC COMPOSITIONS, 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
been subjected upon Public and Private Buildings and 
Works, Shipping, &¢., Szerelmey and Co. have established 
extensive works for the manufacture and supply of the Com- 
positions upon a very large scale, and are now enabled to 
execute all orders with the utmost despatch. 

MERCHANTS AND SHIPPERS SUPPLIED. - 
For prices, and further particulars, address to the 


CITY OFFICES OF SZERELMEY & CO.. 
394, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) | 


STANDARD GAUGES, Surface Plates, Straight 


\/ Edges, Scales of Length, and other Instruments of Precision of 


great accuracy and of allsizes. Screwing Tackle, &c. 


H. GARSIDE, 17 Coupland-street, Uxford-street, Manchester, 


LEATHER DRIVING. BANDS 
: _ for Machinery, (Well Stretched), 
i Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND 00., MANUFACTURERS, 


73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


- Price Lists Free. 


MESSRS. WELLS AND HA LLhave always 


in stock every description of India-rubber. Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c. 
Also, Zinc and Lead Wires. 
THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREUT, SOUTHWARK, S.E. 


And 60, ALDERMANBURY, EC. 


TEAM ENGINES, 2)-HORSE POWER, 


HORIZONTAL, wlth GOVERNORS, PUMPS, &c., 
COMPLETE, £15 153. 
RAY, MEAD, & CO., 28, Upper Thames-street, E.C. 


Illustrated price lists on application, 


‘JORIZONTAL ENGINES, Cornish and 


Vertical Tubular Boilers of all powers on hand, or in course 
of construction. “Apply to JOHN SMITH and Co., Engineers, 27, 
Leadenhall-street, London, E.C. i 
The boilers supplied by this firm can be classed A on the books of 
theNational Boiler InsuranceCo. (Limited). 


STEAM ENGINES for THE MILLION, 


ERSONS requiring SMALL Steam ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON WORKS, 

READING, where Engines and Boilers of the best material and work- 

pene can be obtained at such prices never before offered to the 
public. 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


ea} 


SAMUEL WORSSAM & 00. 


_Having purchased of M. Perin, of Paris, the sole 
at right to Tmportand Sell his BAND SAW BLADES 
» throughout the United Kingdom, beg to announce 
\ yw that they are now in a position to supply these Saws 
VA ; Jrom 1-16th ofan inch to 8 inches in width, and up 
r to 50 feet in length. 
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i The vast superiority of Perin’s Band Saws over any 
i, others in point of finish, toughness, durability, and 
i evenness of temper, is now everywhere admitted. 
AS 


Sh Sieve ob 


5. W. and Co. keep a large stock of all sizes up to 
iy «Qin. wide. from which they can supply orders to any 
a part of the kingdom, within twenty-four hours 
notice, ` 


For Price Lists apply to 


sas 
ER 


SAW MILL ENGINEERS, 
804, KING'S-ROAD, CHELSEA, 


AMATEUR’S LATHES. 
{NENTLEMEN who require a Turning or 


Screw-eutting LATHE would do well to order of 


RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 


TT, GREAT SUFFOLK- STREET, BOROUGH, S.E, 
Lathes ready for use from £3 10s. 


UPRIEUXS ANTI-CORROSIVE 


PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 


This preparation effectually prevents Incrustation and Corrosion 
in steam boilers, it prevents Crystallisation and Cohesion. All 
priming is effectually stopped by using this preparation The saving 
of fuel is from 15 to 25 per cent. No acids: it being a pure alkali, 
it preserves the plates of the boiler instead of injuring them. It 
has been rigorously tested by some of the largest firms in London for 
the last seven years, and never been known to fail in its operation. 
Adapted for stationary, locomotive, or marine. Téstimndniais will be 


| forwarded by addressing to JAMES ABBOTT, Mill-street, Dockhead. 


SAMUEL WORSSAM & CO, 


TUCK’S PATENT STEAM PACKING. 
FOR STEAM-ENGINES, PUMPS, &c. 


ADVANTAGES.—A more perfect va- 
HHA ‘a, cuum is obtained, Friction reduced, 
RN WSS great saving in oil.and tallow, and the 
Ay SAN GS” Packing is gradually and completely 
fi 


worn away without becoming hard. 
Thus obviating the necessity for 
drawing the old Packing 


J. H. TUCK AND CO. 35, 
AN. CANNON STREET, EC. 
(SSS WORKS, LAMBETH. 


J. E. TUCK AND CO., 
beg to call attention to the annéxed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PALENT PACKING, as also 
upon their other Rubber Manufac- 
tures, i 

VALVES GUARANTEED QUALITY. 

SHEET IND! A-RUBBER, 

_ Hose, TuBIxG, BANDING, BUFFERS, 
&e., &. 


J. H. TUCK AND CO. 35, 
CANNON STREET, EC, 
WORKS, LAMBETH. 


wW.& A. GLOW DE, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, l 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING, 
FOR SALE. 
A 1-HORSE POWER STEAM-ENGINE, with upright 
Tubular Boiler; also a 5-inch centre back gear 
Lathe complete, at W. C. A, Glover, 191, Old Kent-road. 
JOSEPH STANLEY, 


(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arrange trom instruction accerdi ng to 
requirement, . 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINOOLN’S INN-FIELDS, 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and wWorked 
out to Scale. 


4 
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TRADE MARK. 


PATTERN 


(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHIN IST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus.for Ornamental Turning, 


Engineer’s Tools, &c. Boring, turning, planing, screw and wheel 
cutting, dividing, &c, . 


4, GIBSON-STREET, WATERLOO-ROAD, S. 


W. BROOKS AND COS 
[MPROVED PARALLEL VICE and PATENT 


HARDENED FILES, 
These Vices will be found far superior to any other and suitable for 
all purposes, The Files are rendered more durable by this system. 
Philadelphia File and Parallel Vice Works, Bristol. 


MONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
the security of a deposit or mortgage is given. Life assurance is 


optional. —NATIONAL GUARDIAN ASSURANCE COMPANY 


(Limited), 484, Oxford-street, Bloomsbury, W.C., 
THOS, BOURNE, Sec. 


£ 5 000 to LEND in Small Sums, on Security 

4 of Leaseholds, and repayable by monthly instal- 

ments. For every £100 advanced (including interest) for 5 years, 
£2 0s, 8d., 10 years, £1 4s. 4d., 12 years, £1 1s. 8d. per month. 
Mr. MALDEN, 37, Hart-street, Bloomsbury, W.C. 


HOLLOW AY’S PILLS. — These Pills are 


404 ENGLISH MECHANIC AND MIRROR OF SCIENCE, [Marcu 23, 1866 


PATENT HOLLOW STEAM PACKING. 
IMHE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 
structed and applied that the pressure ofthe steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 


made to order. 
Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
-O Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s, 


[HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 


more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. R 
. Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, F.C. Mr, H. FERRABEE, Agent. 


OSCOR’S SELF-ACTING LUBRICATORS 


FOR STEAM ENGINES. 
Testimonials and Prices Post free. 
Apply to EDWIN H. NEWBY, 
394, King William Street, London, E.C. 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the ylinders. 


[JNPROTECTED INVENTIONS. — ‘‘Infor- 


mation for Inventors to the best and cheapest means of pro- 
tecting their inventions, under the Patent or Designs Acts,” by Mr. 
M. Soul, Member Soc. of Arts, formerly conductor of “The Artisan 
Journal.” Free by post, on application; British and Foreign Patent 
Office, 3, Leademhall-street, E.C, 


NVENTIONS PROTECTED BY 
. PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 


or gratis on application.—Apply to Mr. BREWER (late: 


Barlow and Co,), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 


INVENTORS ASSISTED 
TS Securing, Carrying Out, and Disposing of 


their Inventions.—Apply to Messrs. B. BROWNE and CO., 
eee and Foreign Patent Office, 49, King William-street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application , 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


ATENTS FOR INVENTIONS.—Full 


= instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. : 


ATOTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 


=.. instructions (gratis) as to the Cost of PATENTS, for Great 


Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C. 


ATENTS.—MESSRS. LAXTON (many 
years Editors of the “ Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS relating to Patents, or Registration of De- 
signs. Six months’ protection from eight guineas—34, Arundel- 
street, Strand. 


HEEL, RACK, and SCREW CUTTING. 

SPUR, BEVEL, RATCHET. WORM and INTERNAL 

- WHEELS cut to any size or number of teeth ; also racks of any 

ength or pitch. Dividing plates drilled or lined. Screws cut to any 

aize or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St. 
qeorge’s-road, S. London. 


[HE LONDON DRAWING ASSOCIA. 


TION for supplying Engineering, Mechanical 

- Architectural, and General Drawing, Designs, Maps, 

Plans, Tracings, Wood Engraving, Blectrotyping, 7, 

Apr ana Adelphi, London, Enclose stamp for pro- 
5, 


F 7 A EXCELSIOR,” “ PRIZE MEDAL” 
amily Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 

S easy to operate, simple to l iet i i i | 
I derangement. It will TUCK, HEM, FLL, a GORD oe a 


and sews from two ordinary reels, requires -windi 
inch, will notrip. Price from £6 ba. Prio eters” PERED KAR Peet TOU ANEY 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


PURCHASERS SHOULD SEE 


THE FLORENCE. 


FOR FAMILY USE IT IS UNEQUALLED. 


In addition to Hemming, Felling, Tucking, Binding, Cordi ilti 
and Gathering and Sewing on a Ruffle at the Same re ties woke 
Different Stitches, has Patent Reversible Feed-motion, fastens off its 
Seams without stopping machine, and has other recent Improvements, for 
won ibi HEN Pram ee Medal) was awarded by the Committee 

g Machines a e Exhibition of th i i 
New vue seer e American Institute, held at 
opy of Committee’s Report, and Prospectus with Sampl 
free. Agents Wanted, Address — R EASES Oe NOE DOSE 


FLORENCE SEWING MACHINE COMPANY, 
97, CHEAPSIDE, LONDON, E.C. a 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTLEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, | 


93 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. .. ls. 6d. per lb. INDIA-RUBBER CORE PACKING (HEMP)... «e 1s. 4d. per lb, 
CRICKMER’S PATENT PACKING .. se se es 28. 3d 9 Do . Do, Do. (COTTON) .. 2s: 6d ,, 

This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to 

keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BAND3, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


| ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Ag ents. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of | 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
i eee 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


Drawings and Prices on Application. to 


W. T. HENDRY & Co., 73, Queen Street, Loxon, B.C. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protestion for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at bis OFFICE FOR PATENTS, Y, STAPLE INN, LONDON. 


PATENTS: 


\Y B VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia} 
L¥ Patent Agent, 54, Chancery-lane, W.C. 

Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 
8 guineas. A “Guide to Inventors” free by post. 


Lonpon : Printed by Mappick and Porraas,1, Crane-court, Fleet-street ; and Published for the Proprietor at the Office of the News- 
agents Publishing Company, 147, Fieet-street. 


TUE. 


ENGLISH MECHANIC 


AND MIRROR OF SCIENCE AND ART; 


A RECORD OF 


CS 


Engineering, Purl ding, Jnbentrons, Wanutactures, Andy Becks 
Electricity, 3 ie lig by, Chemistry, Astronomy, We, 


& 


? 2 - r R a rs 
r k T fä 
£ 
COCONTRENTS, 
Niiw. INVENTIONS AND Panes Š Ant AND Scrpnog, Worxince Men’s CLUBS AND Institutions. 
New PATENTS.’ x 7 ĪNDUSTRIAL PROGRESS, SHIP BUILDING, ENGINEERING Works, IMPOR- 
FOREIGN AND ENGLISH SPECIFICATIONS. TANT New Structures. 
ScieNTIFIC LECTURES ON THE CHEMICAL ARTS AND MANUFACTURES. Userut TABLES, RECIPES, PROCESSES, &c, 
Tue ._WORKSIOP. MAcHINE MANIPULATION. 
‘Tue Merars. New DISCOVERIES IN ELECTRICITY, 
THE LATHE-AND ITS USES. PROGRESS oF PAOTOGRAPHY. 
Ey d; si 


w 
Des MA 
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VOLUME III. 


LONDON : 
GEORGE’ MADDICK, 2 aw 3 SHOE LANE, FLERT STREET, BO 


SOLD BY ALL BOOKSELLERS AND NEWSAGENTS IN THE KINGDOM. 
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Dark-room Window : 13 
Disinfectants (W. 6. S. Moekford) 93 
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l (J. Elwin) g 500 
Drilling Glass (W. H. Ridgway) 549 
Drilling Machine (J. C.) . 13 
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Error in Telescope Construction (Chick) 476 
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ret-saw (Philip B.) .. 43l 
Generous offer (K. U. B) -~ .. 454 
Geology (J. A.) : 13 
Grinding Telescope Lens (Achr omatic) .. 524 
Grove's Battery (H. R.) me z .- 524 
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Hardening Taps (Jas. Sharpe) , oe &54 
Heating Rooms (A. Neison) .. 132 
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Meteorology (Cameron Knight) 

Modern Gunnery (3. J. Taylo?) 

Momus (&. Bradford) 

Moon’s Changes and Comets (Œ. R. A. S. ) 
Morse’s Twist Drills (T. Parkinson) me 
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PRACTICAL HINTS AND USEFUL RECEIPTS, 


See also LETTERS to THE Eprror and CORBESPONDENTS' LETTERS (ILLUSTRATED), 
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Outting Picture Mouldings = 


Daguerreotype Pictures, Yellow Light 
applied to the production of 
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Brass niaii Work, Cie: ining 36 i Coating Iron aud Stee: . 550 | Electro-magnetic ‘Engine 
Brass Mi lting ; 5t | Coal-Catting M tchinery 88 | Electro-plate es 
Brass Po.ishing ie .. 264 | Coils and Magnets se 312 | Hectrotyping 
Britannia Metal 54, 4)3 | Colouring and Gilding 50l | Etching Cast Iron 
Brittle Fiies 210 | Colouring Gold . si 14, 74 | Fan Construction 
Bronzing .. a 54 | Columbia Metal . ‘ 403 | Filter, new se 
Bronzing Gas Fittings 74 | Comet and Planets 501 | Fishing Rods .. 
Boring Tools > , ve oe 313: Compounding Engin-s oe 174 | FishingjRods 
Carbon Cutting, dc, ... i 34 | Compositions of Powter 2 403 | Flaws in Castings 


Size of Distant Objects (F. R. S, A.) .. . 405 
Slide Rule, the (J. J. G.) .. sus 132 
Slide Rule (G. Williams). ot . 214 
Slide Rest, the (H. Whitehead) ae 262 
Specular and Reflecting Telescopes (Au Amateur 
Turner) ar ‘93 
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Squire Baxter's Weather Glass (Plodder) .. 9810 
Steam Boiler, Feeding (R. 8.) . S i 13 
Steam Guage (R. Smith) T si „e 152 
Steel Gongs (M. A. S.) 334 
Stone Dressing (Coulter and Har pin) .. 73 
Straight Line ‘Dividing Eagines (H. Garside) 381 
Subscriber's Exchange, our (E. Paralus) 238 
Submarine Boat (T. G.) Ry - 310 
gun Dial (J, Jewsbury) ae. si 406 
Teoth of Wheels (Dens) ni .. 113 
Telegraph Signals (W. X. L) : 93 
Telescopes (W. J. F.) 53 : 430 
Teiescopes (F. R. 5. A.) : 454 
Telescope (F. R. S. A.) : 572 
Telescope, the i3 si T : 476 
Telescope (J. Moss) ae , 500 
Telescope Construction |8. L d. ai : .- 524 
Telescope (C. J . 524 
Telescope (Planet) .. .» 524 
Templates, Construction of (P, Southall) ; 152 
Thanks (Lex) «+ 524 
Thanks for Adv'c3 on Lever Pallets (Amateur) -» 406 
Thermometers (Horologer) ap oe 152 
Thermometers (Gamma) a ie »» 430 
Thermometers (Plodder) is .. 45{f 
Treenail Machine (Treenail) .. z oe! 287 
Turner's Club, the (A Reader) . 430 
Turner’s Club, the. >e 477 
Turner’s Club, the (Ed, Baker) .. t09 
Turning (Ed. Baker) sy .. 549 
Turning Rods (W. Hughes) . s .. 477 
Vacunm Boiler (W. Anyon) .. oe . 406 
Velocipede (Jas. Sharpe) ; a 214 
Velocipede Club (Kdepicoler)., os . 334 
Velscipede Club, the (double motion) P .. 406 
Velocipede Club, the (G. Meldrum); (Millwright).. 430 
Velocipede Ciub, the Es .. 477 
Velocipede Improvement (Hope >) . 238 
Velocipede Improvement (E. Weeks) . 406 
Voice from Ireland (R. Sinnott) . 172 
Watchmakers, a Word to (J. Law) . 88h 
Watchmaking (Amateur) ; 5 132 
Watchmaking (Horologer) oe z 237 
Water in Gas ripes (£. H.) . 113 
Water in Gas Pipes (W. H. Wallace) ; ; (Greenock)... 94 
Weather Glass (Saue Baxter) . . 334 
Weather Glass, our (S. S. Baxter) 37 
Weather Glass (J. E€. B rd). 45t 
w aa 8 Improvements in (D. Mac- 
x 73 
Wheel Cutting (C, L.) a .. 24 
Word of Praise, a (A.B) .. a .. 310 
Work on Optics (F. R. A, S.) 248 
Working an Engi ne with Lead both Ways (C. J, L. ) 509 
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Heated Air Engine si es .. 407 | Obscuring Glass.. a sé .- 550 | Silver Dial Cleanin fs. Ss .. 54] Telegraph Easement zi .. 43L 
Home-made Gas T so .. 479 | Oil from Seeds .. .. 525 | Silver Solder ., ae 75 | Telescopes , te sa .. 50L 
Hot Water Pump ; 174 | Old Tuthograplis, now to produce 2 56 | Silveriog' Brass .. >.. « 19 406, 550 | Telescope Stand - ag a 95 
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Lutes.. .. a ee és 8 | Reversing Motion v 33 | Speculum Testing se si .. 813 | Varnish, Mahogany - z 8 
Magnetic Current «wee 407 Safety Apparatus for Steam Boilers $8 | Split Nuts .. a. 312 | Velocipede “74, 383 
Making Gun Cotton .. ws .. 812} Szale in Boilers . .. 216 | Splitting of Collodion F Films si <. 173 | Violet Subchloride of Silver, i 
Making Holes in Glass.. “a .. 526 | Scientific works, ‘Gleanings from 35, 168 | Stains for Wood.. : a .. 184 Mode of Producing y 83 
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Ate various. Tn e have beer ‘made of us 
respecting: the Ji acquard apparatus in connec- 
tion with weaving; and we have only delayed going 
largely into details until such’ time ‘as a ‘modifica- 
tion deserving atténtion saw the light ‘ofthe: ‘Patént 


nection with illustrdtion. - At length Mr. Duncan 


Mackenzie, enginéer, of Graham-read; Dalston, has 


come forward with his improvements in machiner y 
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and apparatus for indicating, Selecting, andreading 
in such cords of designs or patterns’as are trans- 
ferred and perforated on cards or papers, and for 


‘reproducing and repeating duplicates of such ope- 


-rations on such materials for Jacquard machines. 
Office, and afforded facilities for description i incon- |- 


Figure weaving, it may be premised, requires 
considerable preparation in mounting the loom, 
and differs from plain weaving in the number and 
arrangement of the treadles, and the method of 
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moving them. As the number of treadles was in 
general too ‘great to be moved by the feet of the 
weaver, an apparatus called the draw-loom was 
used till the Jacquard loom was introduced. In 
the draw-loom the warp threads are passed through 
loops formed in strings arranged in-a vertical plane — 
—one string to each warp thread; and these 
strings were . “grouped in’ order that-~when theloom . 
attendant called'the dtaw-boy pulled up: the handle 
(Continued on Page 4.) 
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OUR THIRD VOLUME. 
HEfpresent is the first number in the third 
volume of the ENaLisa MECHANIC, and a 
comparison between it and the first number 
published will prove interesting and instruc- 
tive to our readers. How faith has been kept, let 
facts speak loud-tongued for themselves, Let the 
contents of this or any recently issued number 
be compared with that of any like journal pub- 
lished at from two to three times the price, and we 
fear not as to the verdict. How the heart as well 
as the mind of our practical readers has been 
worked upon let our correspondence pages answer. 
Not only have our readers proved themselves 
possessed of the talent and the industry neces- 
sary to: constitute them valued correspondents to 
a publie joiirnal, but—though well knowing the 
locality: of the Designs Registration and Patent 
Office—brotherly love has prevailed, and our 
pages have been enriched weekly with what might 


not otherwise-have seen the light. This is a happy 


sign-of the times, and an evidence of that mys- 
terlous influence at work for the good of all. 


We may remark here on the usefulness of 
our “Exchange” scheme. Sufficient has already 
been done to prove its eventual success, but we 
think it well to announce that it is no corner set 
apart for the use of manufacturers. Their proper 
place is in our advertising columns, open to them 
at a fair rate—a rate not too high for even the 
most humble employer, and such as forward their 
advertisements to the “Exchange” must not be 
disappointed if they do not find them inserted. 
As to Amateur readers, for whose benefit the 
“ Exchange” is really set apart, we pray them 


‘to be as brief as possible in their communications, 


and to publish their correct addresses when circum- 
stances will permit, This will save much trouble 
and confusion. 

We now feel quite at ease with our readers, and 
we have reason to know that they do so with us. 
Our correspondence pages and our artist’s pencil 
are equally at the service of all our valued con- 
tributors. This, we believe, has long been shown 


on an ample scale, and it will continue as long as 


the confidence we so much value is reposed in us. 
In conclusion, we trust that as tome succeeds tome 
we may have the opportunity of appealing as con- 
fidently for the support of our subscribers as we do 
now at the commencement of Voume TAREE. 


SUNDAY LECTURES ON SCIENTIFIC 
' SUBJECTS. 
FEW evenings since, in the House of Com- 
mons, Mr. Gregory asked the Attorney- 
General whether his attention had been directed to 
the Act 21 Geo. IM. c. 49, and whether, in his 
opinion, that Act applied to Sunday lectures on 
scientific subjects by persons learned and com- 
petent to explain the same; if so, whether the Act 


might not be amended with advantage, Why the 


question was asked we will explain. 

Some months past it was determined to give a 
course of popular lectures on scientific subjects in 
St. Martin’s Hall, and Sunday was chosen as the 


day for their delivery. The lecturers selected rank | 


high as scientific men, the attendance was very 
large, and the hearers evidently deeply interested ; 
of course, there were many present who did not 


į even understand the rudiments of the science 


lectured upon, but these were delighted with the 


į music which served to lighten the entertainment. At 


these lectures, money was charged at the doors, and 
this, itis supposed, brought the affair under the 
Act above noted, which renders such an in- 
dictable offence, and subjects the proprietor of the 
premises to a very heavy fine. It was charged on 
the Lord’s Day Observance Society that they had 
set going proceedings which ended in the closing 
of St. Martin’s Hall on Sundays to the scientific 
classes, but this the society denied—their course is 
simply a “‘ persuasive” one. Whoever first laid the 
information which led to the shutting ott of the 
public from the Sunday lectures matters little ; the 
question will be decided next term in the Court of 
Queen’s Bench. Consequently the Attorney- 
General’s lips were sealed ; and Mr. Gregory made 


nothing by his move in the House of Commons. 


The Act above referred to was introduced for the 
purpose of making folks “unco guid;” but, like 
many other Acts directed to the same end, it has 
failed to effect its object—for goodness grows from 
within, not from without, and is the offspring of 


love and charity ; which no Act of Parliament and 


no shutting up of any quantity of halls on Sundays 
will ever bring about. The “Sunday question,” as 
it is called, is a very wide one, and an immense 
amount of ill-feeling has been evoked over its dis- 
cussion. But none need be frightened to look it 
in the face because its proportions are extraordinary, 
and we may as well express our conviction on the 
matter now as wait for the decision in the Court of 
Queen’s Bench, which will not in the least affect it. 
It is wrong we think to labour for any man on a 
Sunday, unless on occasion of ‘“ necessity or mercy.” 
What these are must ever be decided by the 
parties interested ; but we strongly object to Sunday 
being- thrown open for labour, 
of places of entertainment is an approach to this, 
and we deprecate it. True there are now 
“gardens” to which admission is to be had by 


į ticket, the “ entertainment” there being provided | 


The opening | 
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by those who pay for admission, and consisting 
principally of flirting, smoking, !swallowing bottled 
stout and feasting on tea, shrimps, and thin bread 
and butter. Again, at the select churches and 
chapels we occasionally have the “ Stabat Mater” and 
other tremendous musical entertainments, for which 
we also pay: and, ifit be tight, or, rather—for “ right” 
is out of the question—if this be according to Act 
of Parliament, then the shutting up of St. Martin’s 
Hall on Sunday is a scandalous shame, and an 
abuse of authority, and the sooner itis set right 
the better. Compared with some sermons we have 
heard the scientific lectures were simply a thousand 
times better ; unfortunately itis not a matter for mere 
comparison, for there is a law superior to that of 
man, the which to contravene is wrong. ` 

Of course we cannot expect all to be of our 
opinion—the day is yet far off on which all men will 
think alike—if it should ever come. But if it be 
lawful to allow public gardens to be open on Sunday 
and enterable by refreshment ticket—if it be lawful 
to have musical entertainments in places of worship 
at a varying charge—ad. to 1s.—then‘it is illegal to 
close St. Martin’s Hall on Sundays, where, if the 
great Creator be not directly spoken of, His won- 
derful works are set before the people at a very low 
charge indeed, considering the talent employed. 

We would ask our readers to study the question 
for themselves—the success of the lectures in question 
depends altogether on the working classes; but we 
must beg them not to lose sight of certain “ ten words” 
which command, not what we are to do, but what 
we are to refrain from doing. “We are not aware 
that those who have endeavoured to so refrain have, 
in the end, been the worse for refraining ; and it is 
just possible that what was good for them may be 
equally so for others. The exemplar in our mind’s 
eye is the great Sir Isaac Newton. . 


THE WORKING .MEN’S EXHIBITION AT 
GUILDHALL. 
S we expected they would do when this Exhi- 
bition was opened, the working men of Lon- 
don are repudiating it—saying not only that they will 
have none of it, but that it isnot what it pretends to 
be: rather that itis simply an Industrial Exhibition, 
from which the works of really working men are 
excluded. A meeting has been held at the ward 
schools in Aldersgate-street, in which all this and 
something more was said—in fact the affair was de- 
nounced ‘‘ amid much applause” as a mere device 
for puffing three or four City manufacturing firms. 
The principal grounds of complaint put forth were 
that the working men on the Exhibition committee 
had been “talked over” by the other members, and 
had abandoned the interests of their class; that the 
space had been unfairly allocated, and that although 
there was still a considerable portion of space un- 
allotted all applications by real working men for 
that space were refused. oe 
On the opening day but few of the working- 
classes were present, and we are afraid that now this 
bother has come about their attendance will be but 
small. And they are perfectly justified in refusing 
their patronage where they are not appreciated. A 
Working Men’s Exhibition is supposed to be made 
up of articles the product of the leisure hours of 
the labouring artisan, set off by contributions from 
the friends in higher circles of the working 
classes, the whole disposed for effect and 
inspection in as tasteful a manner as circum- 
stances will admit of. A Working Men’s Exhi- 
bition is not.a collection of manufacturers’ goods, 
although the product of working men—it is not 
or ought not to be a monster advertisement under 
a false designation—it is not a trading on other 
people’s capital regardless of consequences; nor is 
it an attempt to bring discredit on all such exhibi- 
tions by importing into their programme that which 
they never were intended to subserve. There may 
be many very aimless-looking productions exhibited 
by working men—very nonsensical things some of 
them ; but,-on the other hand there are always. to 
be found splendid pieces of workmanship-—threads 
from the great web being woven day by day in 
England by Englishmen—ay, and Scotchmen, Ivish= 
men and Welshmen,as-well, for we include all here ; 
—and it is by a careful study of them-all, in the 
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the thinking politician and workmen’s friend wi 


be able to find how the “ lower orders ’—bless the 
inventor of the name!—spend their leisure hours 
in qualifying themselves to become better day 


workers. 
We are sorely afraid this Guildhall show, 


` unless at once thoroughly remodelled, will do 
Working Men’s Exhibitions in days to come a 
great deal of harm. The harm was commenced 
at Islington some months since, in a shopkeeper’s 
exhibition held there; and will only be put a stop 
to by working men taking the matter into their 
own hands, and removing their goods from all 
such exhibitions that fall short of what they pretend 


to be. 
MANOHESTER ASSOCIATION FOR THE 
PREVENTION OF STEAM BOILER EX. 

PLOSIONS. 7 

S, under existing auspices, it seems impos- 
oa sible to secure that knowledge and attention 
in the construction and tending of steam boilers 
: which would ‘“‘eventuate” in the disappearance 
from the weekly ‘‘chapter of accidents” of such 
things as boiler explosions, the next best thing is 
to hand over to outsiders, like unto the above 
association, that charge which properly should be 
borne within the workshop and factory. How 
this association performs its work let its report 
tell: seldom indeed has it to record the loss of a 
boiler under the supervision of its engineers. We 
learn, concerning its work, that during January 
252 engines were examined, and 388 boilers, as 
well as one of the latter, tested by hydraulic 
pressure. Of the boiler examinations 274 were 
external, 5 internal, and 109 entire, In the boilers 
examined 103 defects were discovered—23 as to fit- 
tings and 25 in omissions, The explosions which 
occurred in January (the boilers not under the care 
of the association) are six in number, one of them of 


a disastrous character, eight persons being injured, 


four of them fatally. On the 18th of January a 
portable multi-tubular of the locomotive type gave 
out, the explosion being attributable solely to over- 
pressure in consequence of the spring balance, with 
which the safety-valve was loaded, being screwed 
down so far as to be completely locked, so that any 
rising of the valve or escape of the steam was 
prevented. It appears, according to Mr, Fletcher's 
report, that the spring balance with which the 
safety-valve lever was weighted ‘was within an 
eighth or three-sixteenths of an inch of the end of 
its traverse when screwed down to the ordinary 
= working pressure of 40 1b., so that it only required 
an extra turn or so of the screw by which it was 
attached to lock it fast, and which could the more 
readily be done since the screw did not require the 
use of a spanner or the exercise of any force to 
turn it, but was easily adjusted by hand. It 
appears that the boiler had been out of work a few 
days previous to the explosion, and that during 
that time it had been emptied and refilled, the 
water being poured in as usual through the safety- 
valve, which of course necessitated the removal of 
the spring balance, &c., and in replacing it nothing 
was easier, as already explained, than for the 
engineer, through haste or oversight, to turn the 
handscrew a thread or so too far, and thus to lock 
the safety-valve fast. It should be pointed out 
that the explosion happened the first thing in the 
morning, immediately after the attendant had 
sounded his whistle for starting, and before there 
had been time for the engine to turn round more 
than once or twice, if, indeed, it had moved at all. 
So that there seems no reason to doubt that the 
safety-valve was locked fast while the engine was 
standing with the fire burning preparing to start, 
- when the steam, not being able to escape, rose to 
a higher point than usual and, as there was 

no pressure gauge, as there should have been, to 

warn the engineman of the danger, the steam 

went on accumulating without his knowledge until 

the boiler burst. | a, 

The question was raised at the inquest whether 

. neglect was not attributable to the engineman in 
screwing the safety-valve down so tight, whereas 

it is thought (says Mr. Fletcher) it should rather 


_ be asked whether neglect was. not attributable to 


various exhibitions got up through the country, that 


the maker for turning out a boiler whose safety 
could be jeopardised by an extra turu or so of an 
handscrew, which could at any time be given to it, 
either through oversight or malice, since it was 
perfectly accessible and unguarded, while there 
was no steam gauge to give warning of unusual 
pressure. Since portable engines are now in very 
general use, it is important to point out that every 
boiler fitted up as this one was is a complete trap, 
and danger must be always immirent whenever it 
is in use. The remedy, however, is perfectly 
simple, The screwed shank, by which the 
spring balance was secured, should have been 
fitted with a collar, or else have had a loose 
ferrule slipped over it, so as to prevent the 
possibility of the safety-valve being locked fast. 
These collars and ferrules can be so adjusted as to 
suit any desired pressure, beyond which not an 
ounce can be put upon the valve, however tightly 
the spindle may be screwed. | 

It is thought, and in our opinion rightly, that the 
onus must be put on the maker for turning out so 
dangerous a boiler, rather than on the attendant, 
who, poor fellow, was killed by the explosion. 

We must conclude now, by wishing the associa- 
tion every success; for next to doing a thing 
properly yourself, is the having it equally well 
done by others. 


AGRICULTURE AT THE PARIS UNI- 
VERSAL EXHIBITION, 1867. 

E have received from the authorities at Ken- 

= sington a Circular on the Exhibition of 
Products of Agriculture and Industry, &c., contain- 
ing an extract from an explanatory supplement to 
the general regulations prepared by the Imperial 
Commission respecting the above matter. Froin 
this it appears that ‘agricultural machines intended 
to be shown working in the agricultural establish- 
ments will be set in motion by exhibitors of various 
classes who may desire to undertake this duty in 
order to exhibit their engines more completely. 
Comparative trials will be organised under the 
direction of the Jury for Awards. The Imperial 
Commission will endeavour to provide the ground 
required for these trials, but all the other expenses 
which they may entail must be borne by the ex- 
hibitors who take part in them.” We anticipate 
for our manufacturers a rich harvest of reward in 
France through this Exposition, but it will be quite 
as well for them to be prepared to enter the field 
thoroughly prepared against all comers. 


SMOOTHING AND POLISHING STONE, &c. 

In reference to matter which appeared under this 
heading in No. 50, a subscriber writes, forwarding 
a “ circular ” to bear him out, that machinery under 
the patent of Messrs. Coulter and Harpin is now in 
extensive use—about 15 in the vicinity of Halifax; 
also, that a machine with a 12-ft. table will smooth 
and highly polish about 40 square feet per day. 
The testimonials printed in the circular referred to 
are of a high order, and have the additional value of 
being from men who have seen the machines in daily 
use. . Therefore those whose attention is at present 
directed to improvements in this direction should 
see that they do not trench on ground already 
occupied. We may add, that the above-mentioned 
patentees’ placeisat Thurstonland,near Huddersfield, 


JASPER, —This durable and beautiful substance, 
which has hitherto been obtainable only in limited 
quantities chiefly from Siberia and Russia, is now 
procured, to almost any required extent, at Saint 
Gervais, in Savoy, where the quarry has a surface 
of at least 24,000 square yards, and a depth of 
about 22 yards. It is a variety of quartz, which is 
characterised by being opaque, however thin the 
plates into which it may be cut, and is of various 
colours—red, brown, green, &c.; that at present 
used for jewellery being green, with red spots. 
It resists for indefinite periods the action of the 
weather, and is an excellent material for ornamen- 


tation,’ whether as stands for small objects, &e., | 


or a8 panels, columns, &c., to be used by the archi- 
tect. Some of what is found at Saint Gervais 


bears close resemblance tothe beautiful species. 


termed rouge antique; it isa fine red and without 


veins. 


ON PIGMENTS. 
LIT. 


Prussian Blue. Cyanide of Iron. A deep 
and powerful blue colour of great transparency, 
affording tints of great beauty with white lead. 
The extraordinary strength of this pigment renders 
it of important use in painting deep blues, its 
transparency giving force to its depth. It is also 
valuable in compounding purples with lakes, &c., 
and its addition adds considerably to the intensity 
of black. Prussian Blue, under favourable cir- 
cumstances, has considerable permanence, that is, 
in the absence of much damp or of impure air. 

Antwerp Blue is a lighter coloured, and some- 
what weaker Prussian Blue, having’ more alumi- 
nous base to which its paler tint is owing. Other- 
wise, it is similar in its qualities to Prussian Blue, 
except in wanting its extreme depth. | 

Indigo is extremely powerful and transparent, 
but is not so bright as Prussian Blue, to which it 
is in all respects inferior. Its tints with white 
lead are all fugitive. 

Oxide of Chromium is, as its name expresses, 
an oxide of the metal Chromium. There are at 
present several varietiesin use. The kind hitherto 
best known is the opaque oxide, such as is em- 
ployed in enamel work, and is the fine green 
observed on superior porcelain, The Oxide of 
Chromium iş perfectly unchangeable. Neither 
light, impure air of any kind, chemical reagents, 
or even the most powerful heat, affects its colour. 
It is the most permanent pigment known. It is 
a sober, cold green of wonderful power, extremely 
agreeable to the eye, and its tints with white are 
peculiarly delicate and pleasing. bots 

Viridian, Veronese Green, Transparent Oxide 
of Chromium. Under these, and indeed a variety 
of other names, are manufactured oxides of chro- 
mium, differing from the last named opaque oxide 
in the very important point of being more or less 
transparent. By far the most brilliant and trans- 
parent is the colour kuown under the name of 
Viridian. It is wonderfully rich and brilliant, 
and far surpasses all the other kinds in trans- 
parency, depth, and fullness of tint. Some of the 
lower qualities of the transparent oxides of chro- 
mium are of a dull tone, tending to dark olive, 
between which and the highest of the scale, the 
splendid Viridian, are many qualities differing in 
various degrees of power, clearness, brightness 
and transparency. All these various qualities are 
equally permanent with the opaque green, .except- 
ing that they blacken when subjected to great 
heat. ; 
Chrome Greens. With the foregoing genuine 
oxides of chromium must not be confounded the 
so-called ‘* chrome greens” of commerce. These 
are merely admixtures of Chrome Yellow and 
Prussian Blue. They are manufactured of an 
immense variety of tints, under almost as great a 
variety of names. They are all extremely fugitive, 
and applicable only to the commonest exterior work 
of house painting, &c. The variety of tint and 
great cheapness of these mixed pigments occasions 
an enormous consumption of them for all common 
purposes. 

Emerald Green. Arsenite of Copper. The 
most vivid of the tribe of greens, rather opaque 
and powerfully reflective of light. Its vivid hue 
is almost beyond the scale of other bright pig- 
ments, Care is consequently required to place 
Emerald Green so that it may be in harmony with 
the hues around it, There exist many varieties of 
this green, under different names, one is called 
Scheele’s Green, another Schweinfurt Green. It 
is somewhat singular that being copper colours, 
they are, nevertheless, permanent. They are 
scarcely at all affected by damp and impure air, 
and they are in all respects more eligible colours 
than the other descriptions of copper greens which, 
under various names, abound in commerce. 


Tur highest tide of the year 1866 in France 
will take place on the 16th inst. In the northern 
ports it will be about four feet above the average. 


* From “The Art of Mural-Decoration,” Winsor and 
Newton, 38, Rathbone-place, 
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THE ART OF WEAVING.—No. I. 
(Continued from first page.) ` 

which united one group; he thus drew up all those 
warp threads which in the order of the pattern re- 
quired to be raised for the passage of the shuttle. 
The order of grouping is determined by a card 
design ; it is divided by lines into small squares, so 
as to represent a woven fabric, and upon it a 
pattern is drawn and coloured. It thus guides the 
weaver in arranging and grouping the threads; and 
the order in which the handles are to be pulled i is 
also arranged, so that the weaver and his boy may 
work easily. The Jacquard appendage upset this 
arrangement, introducing greater certainty and thus 
chea pening the article ; ; but it was not denied 
that there was room for simplification in the 
method, and Mr. Mackenzie has brought for- 
ward his improvements under this idea, and with 
many chances of success. These will be evi- 
dent to the intelligent reader by the time he arrives 
at the close of our series of papers. 

This invention relates, first, to improvements in 
indicating, selecting, and reading in designs or 
patterns for Jacquard works on a principle of 
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rithmetical progression, and on that of geometrical 
“xactness for woven fabrics, and for ‘perforating 
such designs on cards, &c., in a more convenient, 
simple, expeditious, and perfect manner than has 
been performed hitherto. These operations are 
accomplished by such an arrangement and combi- 
nation of parts as'bring them to a state of simplicity, 
intelligibility, and certainty. 

Before proceeding further we must give a 

DESCRIPTION OF THE MACHINE, 

Fig. 1 is a view of the left-hand side; Fig. 2, 
a view of the right-hand side; and Fig. 318 a 
front elevation. Throughout, similar letters refer 
to similar parts. 

A A is the general framework, and B B are cross 
frames; Bt isthe main driving shaft revolving in 
bearings in the brackets, C C, screwed to framing 
A A, and on which is screwed the handle or 
winch ; Ci C? is a bell crank mounted loosely on 
the shaft Bt; to the lower arm end of this bell 
crank a helical spring is attached, the other end of 
the spring is fixed to the framework A. The end 
of the other arm of the bell crank is formed into a 
pall which, with the end of the connecting rod C3, 
forms a universal joint. © 
connecting rod is jointed to a treadle C4, which is 
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Fhe lower end of the 


worked by the foot. In the same arm, which is a 
split one, to which the connecting rod C3 is joined, 
a pawl or click a! is mounted on a stud, loose in 
the arm of the bell crank; on the side of the arm, 
and on the same stud on which the pawl is fixed, a 
small lever a2 is fixed. ‘This thumb lever has a 
prolongation formed on it on the opposite side of 
the centre, and is acted on by a spring a3, This 
spring, acting on the thumb lever az keeps the pawl 
or click al into the teeth of the ratchet wheel C5, 
which has twelve teeth and is firmly secured on the 
main driving shaft B1. Underneath the ratchet 
wheel C> another thumb lever a‘ is placed and 
centered on a pin or stud fixed in the framework ; 
the shortest or lightest end of this thumb lever has 
a catch or pawl aë formed on it to take into the 
teeth of the ratchet wheel C®; the other end of this 
lever is weighted either by having a a ball or weight 
formed or fixed on it, or a spring at either end may 
be substituted for the purpose of keeping the catch 
end of the lever in gear with the teeth of the 
ratchet wheel. This lever-catch prevents the 
ratchet wheel and other parts from turning back- 
wards out of position while the bell crank “and its 


D 


[| Ve 
mi iti 


pawl are being drawn backwards to take into 
another tooth of the ratchet wheel by means of 
the tread of the foot on the treadle C+. When the 
foot, or action of the foot, is released from the 
treadle, the strong spring C8 attached to the treadle 
lever and a stud in the framework brings up the 
treadle C4, connecting rod C3, and a bell crank C2, 
with the pawl and ratchet wheel Cë into the posi- 
tions shown. When turning the ratchet wheel 
backwards the thumb levers and pawls are moved 
out of the ratchet wheel by the left hand, while the 
winch handle is turned by the right ; the pawls may 
then be dropped into any of the teeth required. 
C7 is a mitre wheel, fixed on the main shaft Bt, 
and gears into another mitre wheel D, secured on 
the shaft D+, which shaft runs across the machine, 
and turns in bearings in the main framing A A. 
On the shaft DI two snail or volute cams Do. D?, 


mostly seen in dotted lines, are firmly seized or 


otherwise secured, one on each side of the machine, 
and close up to the main framing A, A. A strong 
plate D? extends across the machine, and slides up 
and down in parallel slots formed in the side framing 
A, A. The ends of this plate project through the 
slots and rest on the same corresponding points on 
the peripheries of the snail or volute cams D2, D2, 
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or bar dy a boss;is formed, in which is fixed the 


They are shown resting on the points of the cams 
nearest to the centres. When the ratchet wheel is 
turned round the space of one ratchet tooth, the 
cams (through the action of the mitre wheels C7 and 
D) turn round and lift the plate D? a proportionate 
space, which space of the plate’s motion or lift is 
exactly one-twelfth of the space through which it 
rises by the full motion or movement of the cams. 
The twelfth part of this rise corresponds to the pitch 
of a number of holes in the plate D3. In this plate 
are 12 vertical and 52 horizontal rows, besides a 
number of other holes to correspond to stud and 
lace ones in the cards, which are to be pierced or 
punched, it being designed for what is technically 
termed six hundred cords. In front of plate D3 a 
short plate D4 is mounted, so as to slide on studs 
fixed into plate D3. The outer ends of these studs 
have a plate or bar D5 mounted on them, and firmly 
secured by nuts b, 6. To the centre of the short 
plate Ds a bent bridle or bar b? is fixed vertically. 
This touches plate D4 at its ends only, and so 
is clear of that portion of the plate in which the 
holes are formed, and so the portions of the cards. 
punched out fall clear, In the centre of the bridle 
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end of a screw” “stud be; on this stud a ‘long nut 63 is 
mounted, the end of which nut nearest the front is 
formed smaller to pass through a hole in a boss 
formed on the bar D5, which serves for a bearing ` 
for the nut to revolve in. Dis a hand wheel on 
the front and small end of revolving nut 03, and- 
close up to the bar or plate D®, thus preventing the 
nut passing out of the bar Dë when being turned 
round by means of the hand wheel D5. This hand 
wheel, nut, stud, bridle, or bar and short plate 
D4 press each card up against the long plate Ds, 
and hold the cards firmly between them when they 
are being punched by the punches against the 
short plate D4. The holes in both plates must 
coincide. Up toa shoulder on the inner end of 
the nut a thin metal disc ¢ is mounted, which has a 
cut in it from the periphery radially as far as the 
largest portion of the nut, and then proceeds round 
its periphery a suitable distance, or so far as to 
allow the cut or semi-detached portion to be drawn 
out of the plane of the main portion of the disc, and. 
this forms an inclined plane, which takes hold of a 
pin c! fixed in a recess or cranked portion‘of a slight 
bar or frame c?. This frame has fourj{steady or 
card-guide, ping), c%,_¢%, (¢%) fixed in it in such — 
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positions that one of them is at each end of the 
card, and one near each end, but under it, to keep 
the card in a proper position while being punched. 
These pins pass through holes in the short plate 
D4 and into corresponding holes in the plate D3, 
when the thin disc c has been turned far enough 
round to allow the pin ctin the frame ¢? to pass 
backwards into the spaces between the inclined and 
parallel parts of the disc, where it is pushed by the 
helical springs c4, mounted on studs or guides which 
are fixed at one end in the frame c?. The other 
ends of these studs or guides pass loosely through 
guide holes in the bar or plate D®. The slight 
frame ¢?, with its steady pins c3 and studs, rest there 
until the hand wheel and dise are again revolved in 
an opposite direction, when the action of the in- 
clined plane or screw portion of the disc acts on the 
pin cl, and withdraws the frame and steady pins so 
far from the plate Ds,.and at. the same time the 
short plate D4 is likewise withdrawn from the 
large plate D3 by means of. the revolving of 
the hand wheel and screw nut, so that the 
card or cards which has or have been held by 
and punched between the plates will fall to a 
platform beneath. E is a piece of framework fixed 
between the main framing A A. The punches q 
are set in guide holes in a horizontal row in the 
frame E. These holes are formed in the front and 
back portions of the frame E}; and underneath the 
back row a corresponding row is formed at a suitable 
distance therefrom ; the back ends of the punches 
are formed as shown at d!, where they have arms 
projecting downwards and ‘at right angles to the 
_ bodies of the punches a’ distance cotresponding to 
the distance between the top and undermost row of 


holes, where they again turn at right angles forward | 


parallel with the bodies of the punches. These 
arms project through the lower row of holes suffi- 
ciently far so as to allow their points or point ends 
to be acted on by a row or series of springs d2, one 
spring to each punch, so that each spring d? and its 
corresponding punch d may act independent of the 
others. The lower ends of these springs are pro- 
perly secured by thew being held between two 
bars El, E2. These bars are fixed to the lower ends 
of hanging brackets E’, E3, the upper ends of 
which are properly fixed to the under side of the 
frame E. 

Thus far this week. We purpose to completely 
describe this machine, in all its departments and 
actions, ‘as little is known of the art of weaving and 
the machinery used in it by the generality of 
mechanics. 


THE ART OF COINING, 
sig ; 
Nee is given to the feeding forceps by 
i means of a flat vertical rod of steel some three 
feet in length working on a pin passing through its 
centre, and the upper part of which slides in the groove 
of an eccentric quadrant, of gun metal, clasping the 
circumference of the press screw. Now if an en- 
graved reverse die be placed, face downwards, in 
the upper die dish, another die (the obverse) in the 
lower die dish, with its face upwards, with a space 
of an inch between the two, and a disc of gold or 
other metal be placed on the surface of the lower 
die, it will be understood that a forcibie turn of the 
screw downwards will transfer impressions from 
both dies to the plain disc, and in fact make it a 
coin, and this is what will presently occur. In 


such case, however, a lateral expansion of the disc | 


would inevitably take place if its circularity were 
not preserved by another contrivance, and this is a 
steel collar fitting the neck of the lower die and 
which encloses the disc at the moment the blow is 
administered to it. In order to make this arrange- 
ment more clear our artist has furnished a sketch of 
a pair of dies, and a collar \g@@dee mould, before 
they are introduced into thes. ba 

It will be observed that sal&ebverse die A has a 
longer neck than the reverse B,*and this to allow of 
the travel of the collar Œ. When gold or silver 
coins are to be produced the internal circumference 
of the collar used is milled as seen in the illustration 
at D, but with respect to bronze coins which have 
plain edges this of course is not necessary, and the 


collar employed is plain as it comes from the lathe, 
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Tt will be well now to examine into the arrange- 
ments by which continuous and rapid motion will 
by-and-bye be given to the press screw and its ap- 
purtenances—the feeding apparatus and upper die. 
Firmly keyed upon the top of the press screw are 
two fly arms, as seen in the engraving given in 
Chapter IV. These arms, which are each about 
3ft. in length, terminate in hollow iron boxes, into 
which weights may be put for increasing the force 
of the blow to be given to the discs. The boxes 
themselves are flat ended, and when in action they 
fall upon buffers, composed of leather and wood, 
and which limit the extent of the movement of the 
fly arms. From the centre of the latter rises a 
tapering hollow shaft, which passes through the 
ceiling of the press room, and through its medium 
motion is given to the press. 
On ascending to the floor above, and taking one 
press as illustrative of the whole, we find that a short 
lever is keyed upon the trumpet-like shaft, and that 
to this is attached a horizontal rod of iron. Brass 
bearings steady and guide the upper part of the 
shaft itself. The rod is attached by its other end to 
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a bell crank, from the lower socket of which depends 
another rod, and this again is connected to the pis- 
ton of an open cylinder of some 12in, diameter, 
2ft. in length, and which is placed vertically 
beneath the crank. The cylinder is in com- 
munication below with a long tube of iron known 
as a vacuum chamber. 
presses are to be put in action, a vacuum—regu- 
lated as to its extent by simple means—is main- 
tained. An air pump of ingenious construction, 
designed by Mr. Newton, of the Mint, and worked 
by a steam engine, is the creator of the vacuum. 
Thus we have a reservoir of power for the whole 
of the eight presses, which, however, are quite 
independent of each other, and may be adjusted 
for eight varieties of coin to be struck at the same 
time if needed. | 

At the base of the vertical cylinder of each press 
are two small valves, one opening outwardly to the 
air and the other inwardly to the vacuum chamber. 
Lines carried through pipes under the floor connect 
the presses with the vacuum machinery, and these 
are the starting and stopping media. Another 
small pump is connected with each press, and just 
sufficient vacuum is maintained below its piston to 
allow the atmospheric column to balance the weight 
of the press screw, fly arms, and upper die. ‘Thus 
while the dies are being adjusted, the press may be 
moved readily up or down by hand. 

Returning now to the press room we discover that 
a boy is seated in a recess before every press, and 
that the blanks of which we have lost sight for a 
time haye been distributed among the juvenile 
coiners. ‘The dies are in their places, and all is 
ready for a start. ‘Taking again one press only, for 
the avoidance of confusion, we shall see that its 
feeding tube has been charged with some 80 or 100 
discs, that the forceps or layer-on have carried one 


piece forward to the die, and that the attendant 


requires only the signal to commence the stamp- 


In this chamber, when the. 


ae 


ing operation. That signal is given, one of 
the lines is sharply pulled, and down comes 
the upper die upon the erstwhile plain dump 
of gold. The milled collar, resting upon a 
tripod spring, has risen above the surface of the 
obverse die an instant after the blank was laid 
upon it, and the two impressions as before referred 
to are administered—in fact, a sovereign is born— 
its dainty ornamentations and its milled edge 
owing their existance to sheer atmospheric pressure. 
The forceps—a miniature thumb and finger—re- 
leasing the blank at the right moment, have 
returned to clasp another piece to take the place of 
the finished coin. The recoil of the press carries 
the reverse die upwards, the steel collar is depressed 
below the face of the lower one, and the advancing 
forceps throw the coin off into a catch-pan placed 
on the other side. Again, the press descends, the 
collar rises, and a finishing touch is given to another 
blank. Thus the work of money making goes on 
at a rate of from sixty to seventy coins per press, 
and the glittering pieces follow each other in as 
rapid succession into the catch-pans. The 
attendent has, of course, to keep up the supply of 
blanks in the feeding tube, or very soon it would 
be exhausted and the dies would clash together and 
perhaps be spoiled. A number of workmen are 
stationed in the press-room for the purpose of 
examining the resulting coins and when a defect in 
the dies reveals itself by giving a faulty impression 
the offending press is stopped, new dies are supplied 
to it, and the arrangements proceed as before. 

It is usual for a pair of dies to last a day, but 


‘that is not always the case, and their manufacture 


is continually going on. In a future and sup- 
plementary chapter the ingenious proccss of multi- 
plying coining dies may probably be described. 
The total productive. power of the Mint stamping 
presses is 200,000 coins (of any denomination) per 
diem.. It was stated that there is in the press-room 


a small hand press. The purpose of this is to strike 


silver pennies for the completion of what are known 
as “sets” of Royal Maundy money, and one- of | 
which comprises a silver fourpenny, threepenny, 
twopenny, and penny piece. These sets are given 
to a certain number of aged and poor men and 
women on Maundy Thursday on behalf of. Her 
Majesty. The ceremony will take place on Thurs- 
day next (the 29th inst.), and in all probability the 
Bishop of Oxford, as Royal Almoner, will represent 
the Queen during its performance. Formerly it was 
the practice for the monarch to perform this gracious 
act in person, and in addition, in token of humility, 
to wash the feet of those who. came to take the 
money. ‘This sanitary operation has long been 
dispensed with and the charitable one is generally 
performed by deputy. The reign in which these 
singular practices commenced is not known, but 
they have been observed more or less regularly © 
since the time of Henry IM. si. | 

From this momentary digression let us return to 
our explanatory duty. When a day’s work in the 
coining room is completed the proceeds are col- 
lected, weighed—if they be gold—in detachments 
of 15lbs. weight troy, and deposited in canvas bags 
in the strong room. Silver coin, as a less pre- 
cious material, is weighed in quantities of 60lbs. 
weight, and the yet more common-place stuff, 
bronze, in half cwts. avoirdupoise. 

Another important performance has to take place, 
however, before newly-minted sovereigns are per- 
mitted to pass through the outer portals of the 
Mint, or to return whence the ingots from which 
they were made came, namely, the Bank of England. 
Each, individual coin must be weighed with the 
most delicate precision, and should any be found 
which are not up to the standard requirement, or 
exceed it, they will inevitably be condemned once - 
more to the ordeal of the crucible and the ‘‘ burn- 
ing fiery furnace” of the melting house. ‘The 
mode in which the trial of their respective merits is 
made ‘at the Royal Mint must be reserved for a sixth 
and concluding chapter. | 


THE city of New Orleans is to be lighted with 
8,000 petroleum lamps, 

Ir has been ascertained by means of the Sirene 
that the wings of the mosquito vibrate at the rate 


of 15,000 times a second, 
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IRREGULAR SPOTS ON THE COLLODION 


FILM. 
By E.. As Kusen.* : 

Having read a good deal in several American 
and German Journals of Photography on the 
cause of the production and avoiding of irregular 
white spots on a sensitised collodion film after 
- keeping the same a short time before exposing 
and developing, I have noticed a great deal of 
speculation as to how that nuisance is produced, 
and how it can be best avoided ; but I will give 
you my experience, and, ifit should be of any ad- 
vantage to the fraternity, you may make use of 
it in any way you please. 

Some two years ago, I, like many others, was 
troubled with white spots and streaks on the films, 
after removing the same from the bath a short 
time, and so I set myself to work to overcome 
that difficulty, in which I succeeded to my satis- 
faction; and from that time, knowing the cause, 
I have had very little or no trouble in doing away 
with streaks if they appear. Now I will give you the 

auses. 

First cause : The collodion must be ripe, to give 
a short and somewhat rotten film, and better not 
to be iodised with the potassium salts, and in no 
way must the collodion te over-iodised. The 
reason is obvious, because a hard and horny film 
will always have, like an over-iodised collodion, 
the sensitive part of the film or picture on the 
top, and can easily be brushed off, when dry. 
This state of the film will also cause a shrinking 
of the collodiom, and therefore will leave an un- 
even film on the plate, from which the excess of 
silver cannot evenly run down, and therefore pro- 
ducing these irregular spots on drying, which 
could not happen so easily ona soft film, which 
would and does hold moisture enough to keep the 
nitrate of silver on the film from crystallisation 
for some time. I have also noticed that the 
potassium salts are very prone to quick drying 
and crystallising, and in leaving a scummy mix- 
ture on the drying film ; therefore, if the collodion 
is too tough, add old rotten collodion, and if over- 
iodised, add plain old collodion ; and never iodise 
your collodion with potassium, iodide, or bromides 
in such cases. : 

The second trouble is the bath, which may be 
the cause of the spots, and I have also noticed that 
a strong bath, which contains more than from 48 
to 45 grains of silver to the ounce of water, is 
very apt to give spots, and, in particular, if the 
plates are taken out of the solution before the film 
is perfectly formed ;.therefore try your bath. If 
too strong, take water, and reduce it to 48 grains 
of silver; but better still, add about eight ounces 
of water more, and then put into the bath of about 
80 ounces of solution, 80 grains of cyanuret of 
potassium, and boil it down 8 ounces; set the 
same in bright sunlight for a few days; after 
which filter, and if it-soils the pictures drop in a 
little pure nitric acid until the pictures are clear. 
Never use a ‘stronger bath than 48 grains to the 
ounce of water. Never take your plate out of the 
nitrate solution before the idodide and bromide of 
silver are perfectly formed, and you will have no 
trouble, even in a temperature like ours, which 
runs from 80° to 110° Fahrenheit in the summer. 
The idea of putting a moist rag on the back of the 
plate, and moistening the slide of the plateholder, 
is a very good one, and ought not to be omitted, if 
travelling a great way, and in taking children’s 
pictures in the hot summer months, 

I send you, inclosed, afew of my small produc- 
tions, and would like to have your opinion of them, 
They are silvered with 80 grains of silver and 15 of 
nitrate. of ammonia, and after being well dried 
I fume the paper on a strong solution of con. 
ammonia, about two minutes, print, wash in clean 
water, and then in salt water, and then tone in 
gold and lime, wash well again, and fix in hypo- 
sulphite of soda, i 
__I also am able to give a developer which, I 
think, is original, and which I in general use for 


* Philadelphia Photographer, 


taking children’s pictures ; it works well, and will 
bring out the picture, if no other will do so. 


Sul. quinine ... ...  «. ... 20 grains. 
Sul. of iron ... ... sa. ... 4 Ounce, 
Water Shi 8 


‘ aby, eae is 
Dissolve the quinine in as little sulphuric acid 
as possible. Dissolve the iron in the water, and 
filter into the dissolved quinine; if a few days 
old, it is better. No alcohol is needed, and works 
very even, and gives good intensity and details, 


RECENT RESEARCHES ON METALS AND 
ALLOYS.*—HI. 


You will find in the Transactions of the Royal 
Society, vol. cl., some extensive researches by Dr. 
Mathiessen on ‘ The Electrical Conducting Power 
of Alloys;” also in vol. cliv., on the influence 
which heat exercises on that important physical 
property of alloys. Mr. Johnson and myself have 
published papers on the density of alloys, as well as 
on the hardness, expansion, and conductibility of 
the same. It was admitted some years ago that 
alloys were simply a mechanical mixture of various 
metals, but the systematic researches which we have 
published leave no doubt that when certain metals, 
such as tin and copper, bismuth and lead, zinc and 
copper, are employed in equivalent quantities, and 
that the proportion of cach metal does not exceed 
two or three equivalents of one, to one eqtiivalent 
of the other, that they are susceptible of com- 
bining and forming definite compounds. I may 
state, in corroboration of this statement, that if 
one equivalent of zinc and one équivalent of copper 
are melted together, or 49°32 of copper and 50°68 of 
zinc, and well stirred, and allowed to cool until a 
crust is formed on the surface, and then a hole be 
made in the crust and the fluid portion poured out, 
well-defined prismatic crystals, sometimes of half an 
inch long, will be found to coat the-interior of the 
solidified mass, whilst if 45 per cent. of copper and 
55 per cent. of zinc—that is to say, proportions which 
are no longer equivalent to each other, then, instead 
of obtaining a fine golden-coloured crystalline alloy, 
a white amorphous mass will be produced ; in fact, 
no brassfounder attempts to use more than 40 per 
cent. of copper to produce brass, for experience 
has taught him that if he exceeds that quantity he 
obtains such a white metal that it is no more a 
marketable "article. Another example is fur- 
nished by certain alloys for bronze. Thus, when 


two equivalents of tin for one equivalent of cop- 


per are employed, the conductibility of this alloy 
for heat is equal to that of both the metals to- 
gether entering into its composition; whilst if the 
conductibility of alloys, composed of three equiva- 
Jents of copper to one equivalent of tin, or four 
equivalents of copper to one equivalent of tin, is 
ascertained, it will be found that their conducti- 
bility is quite different and independent of that 
of the metals entering into their composition; in 


fact, the conductibility of four equivalents of cop- 


per and one equivalent of tin is five times less 
than the one first cited. | 

Without occupying your time with further in- 
stances, let me call your attention to an important 
fact that Dr. Mathiessen, Mr. Johnson, and myself 
have observed, viz., that the addition of a small 
quantity.of a metal which may be considered as 
an impurity completely modifies, in many in- 
stances, its properties, and the most important 
example that I am acquainted with is the in- 
fluence which the addition of 1 or 2 per cent. 
iron exercises on the properties of brass. If a 
brass be composed of 60 per cent. copper and 40 
per cent. zinc, it will be susceptible of being 
drawn or bent when cold, but cannot be forged 
or worked when heated, whilst if 1°75 or 2°0 per 
cent. of iron be substituted for the same quantity 
of zinc, then a most valuable brass is obtained, 
for not only is this brass capable of being forged 
at a red heat like iron, but its tenacity is in- 
creased in an enormous proportion, for each square 
inch of surface is able to support a “ breaking 
weight” of from 27 to 28 tons—a tenacity nearly 
equal to that of iron. 


* Abstract of Lecture by Dr. F. Crace Calvert, E.R.S., 


F.C.8.; being the 6th Cantor Lecture at the Society of 
Aris, May 16th, 1866, por 
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Messrs. Beyer and Peacock, of Manchester, who — 
experimented with bolts made of this alloy, in the 
hope. of substituting them for iron ones in the 
fire-boxes of locomotives, found that these bolts 
would support a strain equal to those of iron, 
and that the threads of the screw were not stripped 
with more facility than those of iron when exposed 
to the same strain. . 

There is no doubt that when this alloy becomes 
more generally known many vattable applications of 
it will be made in the arts and manufactures. 

Whilst dwelling on valuable brass alloys, let me 
state that two alloys have lately been introduced 
which will prove useful to those requiring them, 
namely, a white alloy, which is chiefly employed 
for the bearings of the driving wheels of, loco- 
motives, owing to its extreme hardness, and which 
is composed of— 


Zine ... 77 
Tin e ad oe 17 
Copper Di ai oe we 6 

100 


The other alloy has been lately proposed to 
calico printers by Mr. Lenssen as a substitute for 
the steel blades used by them to remove the ex- 
cess of colour which adheres to the surface of 


their printing-rollers, and which blades bear the 


name of “ doctors.” 
Mr. Lenssen’s metal is composed of — 


TN- >see 4°93 
Zine 9°78 
Copper ... 85°29 

100°00 


This alloy is stated to have all the flexibility, 
tenacity, and hardness required for the ‘“ doctors” 
used in calico-printing, and, further, it presents the 
great advantage of not being acted upon by acid 
liquors, which action is often a great source of 
annoyance to calico printers. | 

I shall conclude this lecture by alluding to the 
extraordinary modification in the fusibility of metals 
when several are fused together ; thus, for example, 
the following well-known alloys which liquify in 
boiling water :— a SN 
Newton’s alloy D’Arcet’s alloy 
fusible at 212°. fusible at 2019, 


Bismuth se 5 8 
Tin... a 3 3 
Lead... zoi 2 5 


Whilst the fusing point of these metals, when taken 


separately, is as follows :— 


Bismuth = ae w» 513° 
Tin : 451° 
Lead 620° 


Therefore the fusing point of each metal is several 
hundred times higher than when they are mixed in 
the above proportions. ae 

A. still more fusible alloy has lately been brought 
before the notice of the public by a Mr. Wood, in 
one of the American journals, in which he states 
that by melting together 


Lead... igs net 8 parts. 
Bismuth ... ie oe Das 
Tin ave oon eae aos 4 


93 
Cadmium ... i ee 3s, 

an alloy is obtained whose point of fusion is equal 

to 140 degrees, therefore susceptible of being used 

with great advantage for dental purposes. 

I have now to refer to the four metals which 
have recently been discovered, viz., ccesium, from 
cesius, ‘ sky-coloured,” owing to two blue lines 
which it produces in the spectrum; rubidium, from 
rubidus, “dark red,” owing to the existence in 
its spectrum of two red lines of remarkable low 
refrangibility ; thallium, discovered -by Mr. William 
Crookes, and which derives its name from thallos, . 
“a budding twig,” symbolising the beautiful green 
tint of budding vegetation; indium, discovered by 
Messis. Reich and Richter, of Freiburg; all of 
which are due to the introduction into science of 
a mode of investigation known as the “ spectrum 
analysis.” | f 

The principlé upon which this mode of résearch 
is based has been of late so well described and 
illustrated by Dr, WilliamyAllen\ Miller, in a paper 
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read before the Pharmaceutical Society (see Society’s 
Journal, February, 1862), and by Professor Roscoe, 
in four lectures at the Royal Institution, London, 
and which lectures have received such a wide 
publication, that I think it useless here to enter 
into details, and more especially as Mr. Ladd will 
illustrate, by means of his powerful electric lamp, 


the spectra of some of the above metals, as well as’ 


those of potassium, strontium, barium, &c. 


_ ARTIFICIAL MARBLE, 

M. H. Sainte-Claire Deville has ascertained, 
during experiments made by him, on the hydrau- 
licity of magnesia, that itis capable of affording an 
excellent artificial marble which, while it has all 
the beauty of real marble or alabaster, may be 
cast in moulds—a property of no trifling value. 
All the minute details of the mould will be com. 
pletely filled, as this compound, in setting, expands 
with considerable force. 

Having placed caleined chloride of magnesium, 
in compact and. anhydrous masses, for several 
months in a current of water, under a tap, he 
found it to acquire such a degree of hardness as to 
be capable of scratching marble, to which it had 
become equal in density and tenacity ; it had as- 
sumed the crystalline form, and a thin plate of it 
was as transparent as alabaster. Six years of 
subsequent exposure to the atmosphere produced 
no effect upon it. 
pure, it was a simple hydrate of magnesia. Medals 
formed by pouring the product obtained by calci- 
nation of either the chloride or nitrate, moistened 
to the consistence of the plaster of Paris usually 
employed for such purposes, into moulds, presented 
the appearance of marble, The calcination must 
be effected at not higher than a red heat; a white 
heat would give a result which does not set, and 
seems not to possess hydraulic properties. 

The addition of chalk or marble to the calcined 
chloride or nitrate furnishes, with water, a paste 
which moulds well ; and which, after having been 
left for some time in water, acquires very great 
solidity. Equal parts of the magnesia and marble 
form an artificial marble admirably suited for 
busts. 

Dolomite, calcined at a temperature of from 

572° to 752° Fahr., that is, below redness, affords 
a cement which sets rapidly in water, and also a 
stone of extraordinary hardness. If the dolomite 
is calcined at a somewhat higher temperature, a. 
little lime is produced; this does not prevent 
setting, but it crystallises separately in small 
veins, which consist of an arragonite, perfectly 
pure and free from magnesia. If the calcination 
is effected at a red heat, the whole of the carbo- 
nate is changed into caustic lime, and the paste 
made with it delitesces immediately in water. 
Lime, unless as carbonate, is mischievous; but 
there is reason to believe that caustic lime is 
yendeved harmless by the presence of silex. It 
has been found that long immersion in the sea 
‘produces no effect on the artificial marble or 
cement. As the chloride of magnesium can be 
ebtained cheaply and in abundance, these re- 
gearches will, it is probable, lead to results of 
great practical importance. 


Great Dinorben Mining and Cement Company, 


with reference to the fitness of certain magnesian 
limestones, found near Amluch, in the Island of. 
Anglesey, that the hydraulicity of magnesian com-. 


pounds is proportional to the amount of carbonate 
of magnesia which they contain. Rocks, suited to 
the manufacture of hydraulic cement, contain 
about 61 per cent. of that carbonate; those suited 


suited for stucco about 16. . Such are the propor- 


obtained from the blue lias limestones, which are 


considered the best commercial products of the. 


kind in England. A good magnesian limestone 


-will furnish hydraulic cement, and a dolomite. 


hydraulic lime. The heat. in calcination must be 


neither too sudden nor too high ; and the products’ 


powder, | 


Experiments showed that, when) 


GRAPHOTYPE. 

Last week the Graphotyping Company (Limited) 
exhibited at the London Tavern specimens of the 
work executed by their ingenious process, That 
process, which bids fair to supersede the art of the 
wood engraver altogether, and thus to save a large 
portion of the expense incurred in producing illus- 
trated works, was accidentally discovered in 1860 
by Mr. De Wit Clinton Hitchcock, of New York, 
and after various improvements it is now performed 
in the following manner:—An artificial chalk 
block or plate is first produced by grinding the 
best French chalk to fine powder, mixing this 
powder with water to a thin cream and separating 
the portion which precipitates first, repeating this 
operation several times in order to insure the com- 
plete separation of any hard or coarse particles, 
drying the very finely-divided chalk thus obtained, 
and sifting it, through wire-cloth having 10,000 
holes to the square inch, on to the surface of a 
perfectly smooth plate of zinc, placing a plate of 
highly-polished steel on the top of the even layer 
of chalk-flour thus obtained, and then submitting 
it to powerful hydraulic pressure. On removing 
the pressure and lifting off the steel plate, the chalk 
is found to be firmly attached to the zinc plate, 
and to present a perfectly smooth upper surface, 
which only requires to be ‘sized,’ in order 
that the ink to be used in drawing on it may 
not “spread,” to be ready for the artist. The latter 
proceeds as in the ordinary method of drawing on 
wood, first making ared chalk tracing on the block 
or plate, and then, with sable hair pencils of 
various sizes, drawing his design line for line, 
exactly as he wishes it to appear when printed. 
The ink used is a mixture of glue and lamp-black, 
and dries instantly, so that one series of lines, of 
whatever thickness, may be immediately crossed 
by others. The drawing ‘being completed, the 
portions of the chalk surface intervening between 
the lines of the drawing are rubbed away to the 
depth of an eighth of an inch or so, by means of 
brushes, some of them of fitch hair, and others of 
silk velvet. This rubbing, which does not take 
more than a few seconds to do, is all that repre- 
sents the tedious labour of the woodcutter. After 
it is finished the block is hardened by being 
soaked in a solution of an alkaline silicate. 
It would be perfectly possible to print directly 


convenient to take a stereotype casting for the 
press. The process is so delicate that an impres- 
sion of the thumb moistened with the graphotype 
ink, or of skeleton leaves, feathers, and other 
objects to which nature printing has been applied, 
can be made to give beautiful impressions in the 
ordinary typepress, whilst the finest hair line that 
the artist can make will stand equally well with 
the bolder work. The process is also said to be 
applicable to calico printing, and to many other 
departments of art manufacture ; so that there is 
no telling to what changes it may be destined ere 
long to give rise. 


STEEL-HEADED RAILS. 
The works belonging to the Southern Railway 
Company have introduced the Bessemer process for 


i | the manufacture of rails, and now make rails with 
It has been ascertained by Mr. Crace Calvert, 


in experiments which he made, by direction of the 


steel heads welded to the iron bottoms, the latter 
made from old rails. The possibility of welding 
Bessemer steel to iron has been much doubted, and 
all results obtained in that direction have been 
more usually considered as experiments incapable 
of allowing a regular and uniform manufacture on 
a large scale. Such opinions are not unnatural, 
since there are works in existence which produce 


| Bessemer steel of a very irregular and doubtful 


| quality; and since there are contradictory reports 
for hydraulic lime about 55 per cent. ; and those. E Po 


spread everywhere as to this process, while only few 


Łe . | persons have an opportunity of satisfying them- 
tions in the best Portland cement, and in the lime | PE y ying the 


selves from personal experience of its suċcess. 

The possibility of welding Bessemer steel to iron 
may be said to form the basis of the rail manufac- 
ture at Gratz, in Austria, since these works werè 


intended to use up the old rails of the line, The 
‘results obtained at Gratz are very satisfactory. The 
Newer boo- | rails with Bessemer steel heads have been tried in 
of calcination must be reduced to a very fine | 


many different ways. They have been broken and 


| bent under the steam-hammer, exposed to a whité 
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heat and then suddenly plunged into water, they 
have been laid down on the. most trying places on 
the line and have proved the welding to be perfect 
in every respect. The process of welding and rolling 
is carried on with perfect regularity, rails being 
welded and rolled at one heat, the same as rails with 
iron heads. 
now and then, but thisis the case also with rails 
made of other materials. 


Of course a bad weld is made every 


There is only one way 
of getting rid of all imperfection in welding, viz., 


to roll a rail of one solid block of Bessemer steel. 


This too is the easiest way of doing it. But as long 
as we have no better mode of using up old rails 
than that above named, it will be more economical 
to follow the example of the Southern Railway. 
Even with rails of steel the necessity of welding up 
the old rails must arise sooner or later, since the 
remelting of such rails would be too expensive, 
with all the means hitherto in practice. The cost 
price of rails with steel heads in Gratz is at present 
about £12 10s. per ton, the price of Bessemer steel 


ingots at Gratz being £11 ; but these prices will be 


considerably reduced in future. The different kinds 
of pig iron in Styria give very different results in 


working, some taking 29 minutes, with an air 
pressure of 18 to 24]b. per square inch, some others 
going through the process in 14 minutes, with 15 
to 16lb. blast pressure; yet all the qualities of grey 
Styrian iron are suitable for the Bessemer process, 
and only the white iron has not till now been 
worked successfully for making steel. 


The tenacity of steel from Styria iron, with - 


84 per cent. of Siegen “ spiegeleisen” added, has 
been ascertained to range between 95,750lb per 
square inch with 13 per cent. longitudinal exten- 
sion, and 125,262lb. per square inch, with 5 per 
cent. longitudinal extension, the breaking strain 
being about double and the extension half that of 
the best Styrian bar iron. 


To Mr. Paulus’s remarks, as above, we may add 


that Bessemer steel tops have been somewhat 
extensively welded to wrought iron rails at Crewe, 
but although we have seen what appeared to be 
excellent results, we are not certan that they would 
be regularly obtained on the large scale. 
Webb, of the Crewe works, hasa patent for thus 
welding Bessemer steel to iron, by the employment 
of a layer of puddeld iron as a kind of flux between 
them.—Lngineering. 

from the chalk, but it is found in practice more |. 


Captain 


STEAM ON COMMON ROADS, 
The advantage of steam over horse traction for 


the conveyance of heavy loads on common roads 
is daily becoming more apparent, and the experi- 
ment just made with Messrs. Aveling and Porter’s 
traction engine, between Rochester and Tenterden, 
will do much to secure the general use of steam 
for a variety of heavy road work now almost 
invariably performed by horses. 


With a load of 
15 tons, conveyed a distance of 26 miles, it has 
been demonstrated that, including every charge— 
wear and tear of engines and wagons, interest on 
first cost, labour, and tolls—the average is less 
than 3d. (2°93d.) per ton per mile, and that, in- 
cluding stoppages of every description, such a load 
can be removed at a rate of more than two miles 
an hour. In the’ experiment in question, the 
traction engine certainly had no unfair advantage, 
the journey having >een made over a road where 
the tolls are, perhaps, higher than in any other 
part of England, as may be judged by the fact that 
the tolls amounted to 14d, (1'34d.) per ton per 
mile; whilst the whole of the other items were 
included in the remaining 14d. (1°59d.), so that 
the tolls were, within a small fraction, as much as 
all the other charges combined. In these calcula- 
tions the weight of the merchandise carried has 
alone been taken into account, no deduction 
having been made for the weight of the wagons or 
engine, yet the results show that the 15 tons were 
removed the twenty-six miles at a cost of 6s. 4d. per 
ton for the entire distance, or less than one-third the 
price charged by contractors for its removal by 
horsé-power. The work to be performed, as 
above stated, consisted in hauling from Rochester 
to Harbourne House, near Tenterden,- three 
wagons, containing 5 tons of -lime, 2 tons of oil- 
cake in barrels, 3 tons of broken rag-stones, and 
5 tons of coal; the gross weight of the frain, as 
determined at.a public weighing-machine, amount= 
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‘ing as nearly as possible to 21 tons, and the 
engine employed, which was one of Messrs, Aveling 
and Porter’s ordinary traction engines, had a 
single cylinder, 11 in. diameter ; stroke of piston, 
14 in. ; area of grate surface, 9'1 square feet 
. nearly ; total heating surface, 298 square feet, of 
which 248 feet are distributed among 77 tubes, 
24 in, diameter, and 5 ft. 6 in. long, arranged 
within a flush boiler, of which the shell is 
83 ft 3 in. in diameter, This boiler is made of very 
heavy plates, efficiently stayed ; the safety-valves, 
of which there are two, were screwed to exactly 
100 lbs. per inch, the usual working pressure 
being 120 Ibs. however. The driving-wheels are 
6 ft. 6 in. in diameter, put in motion by a steel 
pitch-chain, 4 in. wide, from a counter-shaft, 
also of steel, which admits of being driven from 
the crank-shaft at two speeds; the weight of 
the engine full is about 14 tons. The experi- 
ment was regarded by all who witnessed it as 
perfectly successful, though all admitted that the 
engine was not in such repair as it should have 
been, and that much power was. consequently 
wasted, so that, favourable as were the results 
obtained, it may safely be considered that 3d. 
per ton per mile is the maximum cost that would 
eyer be incurred; and at this price the use of 
steam would appear to possess advantages which 
with horse-power could scarcely be hoped for. 


ELECTRO-METALLURGY. | 
Gate a to prepare plating solution is to 
dissolve loz. of nitrate of silver in a pint or more 
water and about an ounce of cyanide of potassium in 


water, in aseparate beaker glass (do not use house- |, 


hold jugs or basins) ; now add the latter solution to the 
former gradually, observing at the same time when 
precipitation ceases, add no more afterwards ; 
allow the precipitate to stand until it has settled, 
then pour off the solution, which is nitrate of 
potash, of but little value, and add water to the 
precipitate, which pour away as before, repeat this 
three or four times ; this is called washing ; now 
add a solution of cyanide of potassium to the 
precipitate until it is dissolved, add water, to make 
ork a gallon in all, filter, and it is ready for the 
ath. : 

- Another plan is by the battery process. There is 
less labour attached to it, but occupies about the 
same time, Students better acquainted with 
electricity than chemistry will doubtless take this 
course. Presuming you require a solution of the 
same strength as before—1 oz. of silver to the 
gallon—dissolve 12 oz. of cyanide of potassium 
in one gallon of water; this may be done in the 
precipitating trough, into which place a porous cell, 
which also fill with the solution to the level of 
that on the outside, into the cell. Puta copper plate 
and attach it to the zinc terminal of the battery, 
weigh a sheet of silver, say 2 oz., solder it to a 
wire, and connect with the copper pole of the 
battery, hang the silver in the bath near the porous 
cell ; you can use two or three cells of the battery 
for this purpose. The action goes on from this 
time till the silver is dissolved, but when 1 oz. is 
gone, the solution being strong enough, it should 
be removed together with the porous pot, the con- 
tents of which empty into the main bath, filter, and 
it is‘ready for use. It may be as well to state 
that to make half a gallon or less only requires a 
less proportion of chemicals and metal. There are 
other methods of preparing the same, but it is 
scarcely necessary for me to give them. 

The solution, when made, can be kept in bottles, 
for use at any time. Label the bottles, ‘‘ Plating 
solution, 1 oz. silver, 1% oz. cyanide of potassium 
to. the gallon—Poison.” — ae 

I find it quite as easy to make some chloride 
of silver from the nitrate, dry itin a sand bath, 
` excluding light, and, when dry, place in a wide- 
necked stoppered bottle, in a dark cupboard, or 
drawer ; from this half a pint or less solution may 
be made in a few minutes. a i 

Some books instruct the student to dissolve 
silver in nitric acid, over flame and so on, to 
make nitrate of silver. It is an operation that 
few people. like performed in their house, but as 


nitrate of silver is so largely used-in photography, 


it. canbe bought cheaper than made. Momus. 


GLEANINGS FROM SCIENTIFIC WORKS. 


— 0 ee 

To illustrate the enormous expansion of the shipping 
trade of the port of London, it may be mentioned that in 
1702 the number of ships entered with cargoes was 839, the 
total tonnage being 80,040, and representing an average of 
96 tons; in 1864 it was 11,608, the total tonnage being 
3,441,519 ; 6,396 coasting ships entered the Thames in 1750. 
At the present time the number is above 20,000. — 

M. PovucHET sums up the results of his experiments on 
the effect of cold on animal life as follows:—1 The first 
effect of congelation is to contract the capillary vessels, 2. 
The second effect is to disorganise the blood in three ways ; 
either the necleus breaks from its envelope and floats freely 
inthe plasma; or, thoughstillin its envelope, it isopaque and 
inan eccentric position; or, lastly,the globule is only more or 
less serrated on the border, and of a darker hue, the latter 
case being chiefly that of mammalia, 3. Every animal that 
has been thoroughly congealed is absolutely dead aud can- 
not berevived, 4, When the congealation is but partial, 
the organ that has been exposed to it is attacked with 
gangrene and destroyed, And 5, If the congeltion is of 
small extent, life is not in imminent danger, 

In wood rubbing upon wood, oil, grease, or blacklead, 
properly applied, reduces the friction two-thirds, 

Ir the distances run daily in Great Britain on railways 
were put as one continuous journey it would be equal to 
travelling twelve times round the world in one day, or once 
round in two hours, 

ACCORDING to Dr, Martin, Sir Isaac Newton had a mag- 
net which was set in a finger ring, and which, though oniy 
three grains in weight, could sustain seven hundred and 
forty-six grains. 

WueEn polished steel moves on steel, or pewter properly 
oiled, the friction is about one-fourth of its weight; on 
copper or lead, one-fifth; on brass, one-sixth, Metals 
have more friction when they move on metals of the 
same kind than when on different metals, 

Tuar discovery of the deviation of the magnetic needle 
has been ascribed to Norman, who is said to have made it 
in 1576, A letter from Hartmann, vicar of St, Sebaldus, in 
Nuremberg, to Albert, Duke of Prussia, dated March 4, 
1544, however, gives a full account of the phenomenon as 
observed by him, 

M. Jopin, ina paper recently addressed to the French 
Academy of Sciences, gives the results of some inte- 
resting experiments on the vitality of the leaves of different 
plants. ‘The main conclusion he arrived at was, that 
depriving a leaf of oxygen and keeping it in the dark will 
kill it in a few hours. 

Some of the early proceedings of the Royal Society, as 
recorded in the Journal, were somewhat curious ; the fol- 
lowing is an extract;:—“ A circle was made‘with powder of 
Unicorne’s horn and a spider set in the middle of it, but it 
immediately ran out, several times repeated, The spider 
once made some stay upon the powder.’ f 

In the year 1541 the deviation of the magnetic needle 
from the meridian at Paris was found to be from seven to 
eight degrees to the east; in 1550 from eight to nine 
degrees, and in 1580 eleven degrees and a-half to the east, 

Norman, who first observed the deviations in London, 
found it to be eleven and a quarter degrees in 1596 ; and 
Gellibrand, at the same place, in 1634, four degrees 
towards the east, >` 

THE consumption of coal, including waste, in the United 
Kingdom, amounts to three times the quantity expended 
in 1845, In the year 1845 the consumption in Great 
Britain, for domestic and all manufacturing purposes, was 
31,800,000 tons, and there were exported in the same year 
1,800,000 tons, In 1865, however, there were consumed for 
domestic and all purposes of manufacture 87,000,000 tons, 
9,000,000 tons being exported. ; , 

In 1848 the quantity of tea imported into the United 
Kingdom was 47,774,755lb., of which London took 
33,630,6581b., or 70°39 per cent. of the whole. In 1864 the 
total quantity imported was 124,359,243lb,, of which Lon- 
don took 122,355,6011b., or 98°37 per cent. of the whole. 

Ir appears from a number of experiments that the 
bronze, of which the ancients formed their weapons and 
other articles, was composed of °88 parts of copper to 12 
parts of tin, It is remarkable that the same mixture has 
been employed by nations very remote from each other. 

Upon the discovery of Madeira in 1420 sawmills were 
erected there. The city of Breslau possessed a sawmill in 
1427 ; there was one at Erfurt in 1490. In Norway the 
first sawmill was built in 1530. It was not until the 
seventeenth century that sawmills were introduced into 
England. 


PHOTOGRAPHIC NOTES. 

PHOTOGRAPHY IN ART EXHIBITIONS.—We are glad to 
observe that in minor art and industrial exhibitions photo- 
graphy is now frequently classed in its proper position 
amongst the fine arts, Ina prospectus before us of the 
‘¢ Yorkshire Fine Art and Industrial Exhibition, 1866,” we 
find photographs in the same section of the fine art division 
as engravings and lithographs. This exhibition will open 
on the Ist of July. Applications for space should be made 
before the end of the present month, addressed to the 
General Secretaries of the Fine Art and Industrial Exhibi- 
tion, York, Prizes will be given to meritorious contribu- 
tions.—Photographic News. 

PHOTOGRAPHIC REest.—Mr. How has recently shown to 
us the Patent Universal Rest devised by Mr. Barony, of 
Scarborough. Itisa very ingenious invention, providing 
a comfortable support for photographic patients of all sizes 
and in all positions. The instrument admits of most 
diversified positions, and where the back of a person having 
a portrait taken is supported by it, it is easy to keep all 
the body and the head steady without the annoyance of the 
ordinary head rest, 

PRACTICAL Hints.—During all the damp months special 
care should be taken in drying the plate well before cgat- 


[Marcu 30, 1866. 


ing with collodion, otherwise there ig great danger of 
losing the films. The low temperature of all the winter 
months, as well as the dull light, renders long exposure 
and the use of strong solutions necessary, Less acid may 
be used in developing solutions than is requisite in 
Summer, Gold-toning. solutions will be somewhat in- 
active, unless used warm. The high winds which often 
prevail during March, together with rain, are serious 
hindrances to open-air photography,—Year-book of Photo- 
graphy, 


ELECTRICITY, 


Tue highly electro-positive metal magnesium wouldjbe 
invaluable to electricians if it could be got for the game 
price a3 zinc; already it is being proposed for use in 
certain electrical apparatus, and at a recent meeting of the 
French Academy, M. Bultinck presented a note on the 
Use of Maguesium in Voltaic Piles in place of Zinc. The 
author shows that a short chain of twenty elements, each 
composed of thirty-five millimetres of thin silver and mag- 
nesium wires, wound about pieces of caoutchouc and pro- 
perly connected; will produce all the effects, chemical, 
physical, an 1 physiological, of a long Pulvermacher’s chain 
when simply moistened with pure water. 

It is announced that the two lighthouses at Havre will 
now be definitely illuminated by electricity; that all. 
difficulties in the way of producing a constant light by in- 
duction machines have now been overcome by the Alliance 
Company. The machines will be driven by a six-horse 
power locomotive engine, which will also compress air for 
whistles or trumpets to be used as fog signals, 


USEFUL HINIS. 


To COLOUR oR BRonze IRON Stanps.—First paint all 
over with black varnish, when quite dry mix a little copper 
colour bronze powder with some quick drying gold size and 
paint over lightly with a brush, it will give a very nice 
appearance, The colour of the work may be made light or 
dark by the bronze powder being much or little in the size. 
A very little will do; as much as will stand on a sixpence 
will be sufficient to put in a teacup of size. 

. MAHOGANY Varniso.—Put in a bottle 2 oz. gum sandrac, 
1 oz. shellac, 4 oz. gum bengamin, 1 oz. Venice turpentine, 
and a pint of spirits of wine. Colour—red, with dragon’s 
blood, or yellow with saffron. Stand in a warm spot till 
gum dissolves, when strain for use, 

WATERPROOF SHEETS.—The sheets used for covering 
railway wagons are rendered waterproof by coating them 
with a composition made of 95 gallons of linseed oil, 8lb, 
of litharge, and Tib. of umber, boiled together for 24 hours, 
The mixture may be coloured by the addition of 8lb. of 
vegetable black, Each sheet is commonly made of 43 yards 
of canvas, 2ft, Gin, wide, and worth about 1s, 6d. per yard. 

New FILTER.—A new form of filter has been devised by 
the Apparateur of the College of France, It is made by 
placing in a tank of impure water a vessel so arranged 
that a sponge which it contains shall lap over its edge and 
dip into the water of the tank, The sponge gradually 
sucks up and purifies the water in the reservoir, and allows 
it to drop into the smaller vessel or receiver, from which it 
may be drawn off by a tube. By placing a few lumps of 
charcoal in the bottom of the receiver, filtration of the 
most perfect kind is effected, 

CEMENT FoR GLASS, &c.—Beat the white of an egg in 
quicklime, in impalpable powder, into a paste, adding w 
little whey, made by mixing vinegar and milk, Isinglass 
dissolved in mastic varnish is another, 

Lures, —The best lute for coating a vessel is made of 
Stourbridge clay. Itis formed into a paste, beaten untilit 
is perfectly ductile and uniform, Caustic lime, when mixed 
with various mineral and vegetable substances in solution, 
affords various cements and lutes, which become hard 
when dry, and impervious to vapours. One of the best is 
formed by using white of egg diluted with its weight of 
water, and beaten into a clear flowing cream: then add 
dry slaked lime in powder till a thin paste is formed, 

A GLASS SOLUBLE IN WateR,—A kind of glass soluble 
in water may be made from silicate and carbonate of 
potassa, Mix well 200 grains of fine sand and 600 of fine 
carbonate of potassa ; fusein a crucible capable of holding 
four times as much, Carbonic acid escapes ; the silica and 
potassa combine and form glass. Pour out the glass, which 
is commonly termed sjlicated potassa, on an iron plate 
This will dissolve in water, the large quantity of alkali 
rendering it soluble in this fluid, The compound formed 
in TA manner T pure silica soap. 

ANGANESE GREEN., — An excellent. gree i 
matter, which consists of three equivalents hice Gee 
two of manganic acid, and which, uulike that obtained 
from arsenic, is perfectly harmless, may be prepared by 
mixing intimately three or four parts caustic barytes 
moistened with water, two parts nitrate of barytes, 
and two of oxide of manganese; then introducing the 
m'xture into a crucible heated to dull redness, and when 
it has fused, pouriog it out, pulverising it, digesting it 
in boiling water, washing it with cold water, and drying 
it in an atmosphere which contains no carbonic acid 
The result is a powder of a fine emerald-green colour, 
which is found, under the microscope, to consist of small 
transparent hexagonal crystals, not at all affected by heat 
or the alkalies, but more-or less so by the acids, It answers 
ver for paper area being applied by means of thin 
glue; and for some other purposes, whit i 
used eee of the glue. pui poses, e of egg being 

OIL FOR DARKENING FURNITURE. —To a pint of li 
oil add 1 oz. of rose-pink and 1 oz. of alkani Eaa o: 
up in a metal mortar; let the mixture stand for a day or 
two ; then pour off the oil, which will be found of a rich 
colour. Or mix 1 oz, of alkanet root with 4 oz, of shellac 
varnish, 2 oz, of turpentine, the same quantity of scraped 
bees’-wax, anda pint of linseed oil; this should stand a 


week. 
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SUBMARINE TELEGRAPHY.* 
REPAIRS IN SHALLOW WATER. 

So long as the outer wires of a cable remain 
sound, repairs in shallow water are always easily 
effected. ‘The cable is caught by a grapnel, lifted 
to the surface, cut, tested, and if the fault be near 
at hand, one end of the cable is buoyed, the other 
end passed round a drum driven by a steam engine, 
which gradually hauls in the cable till the fault is 
found, when it is‘repaired, the cable again paid 
out, and spliced at the part buoyed. Bad weather 
and a rocky bottom are the chief difficulties to be 
contended with. Sometimes the cable is not cut 


or hauled ‘on board, but simply underrun, passing: 


over a grapnel or sheave hung outside the bows 
of the ship; as the ship moves forward the cable 
rises in front and isagain lowered behind the ship. 
There are many points of practical interest con- 
nected with repairs in shallow water, and the 
lecturer refers those who require further details to 


Mr. E. C. Webb’s paper.in the Transactions of 
If 


the Institution of Civil Engineers, 1857-58. 
the bottom be good, i.e., sandy or muddy, cables 
can always be recovered within 100 fathoms, and 
they are frequently hauled up in much greater 
depths. 

7. Repairs in deep seas.—The only method 


hitherto practised with success, has been to 


commence in shallow water and gradually haul 
the cable on board as described above. By care- 


fully keeping the cable hanging vertically from: 
the bows the strain on it will not greatly exceed 


in calm weather the weight of the cable from the 
ship. Cables have been recovered in this way 
out of depths of 1,000 and 1,500 fathoms at the 
rate of about a mile per hour. Messrs. Newall 


were most successful in the Mediterranean in re-' 
covering a cable by this plan, and.the lecturer has 
seen a cable hanging three days at the bows of æ 
ship where the depth was 800 fathoms, while the 


ship pitched violently owing to bad weather ; the 


cable did not break, and was relaid with success. 
Even in this case the rise and fall ofthe ship did 


not injure the cable, but the change inthe strain on 
the cable was great, and any good elastic com- 
pensation would have been useful; the cable itself, 


yielding say 1 per cent. in a mile, ‘gives a certain 
elasticity. Although this method of’ recovering’ 


deep sea cables is not hopeless, the risks are great’; 
‘bad weather ora weak point in the cable entail 
almost. certain failure. A good nipper to catch 
the cable, should it break in board, as it frequently 
does, might be of material service. Few persons 
will be sanguine enough to expect that a cable 
could be. steadily picked up for 1,000 consecutive 
hours, or say forty days, with about half its 


theoretical breaking strain necessarily always upon ` 


it. We should, therefore, be grateful to the 
engineers in charge of the late Atlantic expedition 


for showing us that even in 2,000 fathoms of 


water the attempt to hook a cable with a grapnel 
is far from hopeless. The chance of success by 
this method will now be examined. If a cable 


were laid absolutely taut along the bottom of the. 


sea, when hooked by the grapnel it would. rise 
a little way in virtue of its elasticity ; if it 
stretched one per cent., by the time ten, miles of 
it were off the ground the apex would be half 
a mile from the ground ; a result few are pre- 
pared to expect, but the strain .on the cable 
where caught would be very great, equal to 
the weight of about 24. miles of the cable, though 
the weight on the grapnel rope would be.only that 
of ten miles ‘of cable. The result, therefore, of 
trying to raise a cable such as the Atlantic laid 


taut, would certainly be to break it ; but cables are | 
not laid taut in deep water, and.the Atlantic is. 


laid with a mean slack of about.12 per cent., and 
in the last days we may even count on.14 or 15 per 
cent. slack, that is to say, for every 100 miles passed 
over, 114.or 115 miles of cable were laid. Lay. on 
the floor 114 inches of chain, between two points 
100 inches apart, lift it in the middle on a hook, 
‘the two ends will hang down in catenary curves, 
and when the cable at the extremities is just off the 


* Lecture IN.—Read by FLEEMING JENKIN, Esq., C.E., 
F.R.S., at the meeting of the Society of Arts, Feb,.5. 


Quite similarly .a.cable laid with 14 per cent. slack 
will, when caught ‘by the grapnel, hang in two 
half catenary curves, and by the time 11°4 
miles of the cable are off the ground, the grapnel 
will be 2,330.fathoms from the bottom, i.e., at the 
surface of the Atlantic. The strain on the. grapnel 
rope will be the weight. of the cable lifted, or about 
11°4 miles; the strain on the cable itself at the 
point of suspension will be much less, being only 
about 32 times the weight of the cable hanging 
vertically, or.say 8 miles of .cable. (Observe that 
the strain on:the cable and the weight.of the cable 
are not:synonymous.) When the two ends hang 
plumb, the'strain on. the cable.at top is. half the 
weightof the cable-carried. When there is little 
slack,:the strain is much greater than the weight 
carried. -If .the depth were only 2,000 fathoms, 
the strain onthe cable when brought to the surface, 
would only be equal to the weight of. about 
7 miles of cable. Moreover the actual cable 
is not held at any point, .except by its 
own weight, and there will be.a pull at the bot- 
tom tending to haul in slack towards the grapnel 
amounting to several tons: but even. without 
counting upon slack obtained in this way, it is 
clear that if the cable will bear 11 miles of its own 
weight, it could, under. favourable circumstances, 
be hauled to the surface by a single grapnel. 
Tables VII. and VILL. give the proportions and 
strains on catenaries:in various convenient practi- 
cal forms. Thus, from Table VIL. we see thatif ten 
per cent. slack be laid, the . maximum tension on 
the catenary lifted in, say one. mile, will be the 
weight of 4°52 miles of cable. In two miles depth 
the strain would be the weight of 9°4 miles of 
cable. In the latter case, 2+.5°67 -= 11:34 miles 
of cable will be.off the ground, .and : the .grapnel 
rope must be strong enough to bear:this. Table 
VIII. gives similar information, supposing we 
do not start from. a definite per-centage. of slack, 
but. know the proportion of.the.dip made by. a. rope 
to the strain. But although from these tables it 


B VII 
Giving length 
hanging in a catenary curve, &c. 


Tension :at.:highest 
Slack jpoint interms.of the 


‘age, cally- fromsthe.sur-| 1 Versine. ° 
face to thetbottom, - 


TABLE ‘VHT. 
span-= 100, with various deflections at the centre, and 
giving strains at highest point in terms of the unit 
length of chain. 


strain at highest 


Proportion of|.Length of | q er aera 
versine to | versine or sre ara Pe ie ae 
span. dip. length of chain. 
oO. 0:00 1000 infinite 
1-12th, 8°33 102:1 * 160'9 
1-11th. 9°09 1026 '149°3 
1-10th. 10°00 103°0 137°6 
1-9th. 1111 i 103:4 1258 
1-8th. 12:50 104°3 115:2 
1-7th. 14:29 105°4 1043 
-1-6'5th, 15°38 106°4 ‘99°7 
1-6th. ` 16°67 107°3 G45 
1-5'5th. ` 18:18 108:9 90°5 
1-5th. 20°00 110°4 86'2 
1-4°5th, 22°22 112°4 '82'1 
Ł 25°00 ` 1154 79'1 
$ 33°33 125°4 756 
$ . 50:00 177.3 103°5 


TABL ; = 
of cable lifted with a given slack, md: 


À pa Length of | “kength of | 
in per|weightxufailength of = mananan anan 
cent- cablehanging verti- TAE ete o CERAR 


100 
0 ‘infiiite | “itifinite © 3 À 
1 476 q B82 aA oa 
2 “208 nf AR 3 -8° | 
3 185 “| 1020 ae 
4 10° | 188% a 
5 g:18 | ae 
6 | - 690 T Ir 
7 6:01 a | 28 WB O 
8 a af 2A o 3 
9. £88 qo a2 | BA 
10 452 | 6 O 
11 4'18 | 75A SE 

19 3°89 : an 

14 3°49 R 

16 3°12 : at a 

18 289 

20 2°67 : 

22 2:48 3 | h. 

24 2°89 hol Ha | 


Showing the length of a catenary ‘curve of constant 


, : a = sis fae? 


floor, the hook will be.23°3 inches:from the floor. | appears that the Atlantic cable might be 


lifted by sheer pulling, this course is not 
advisable owing to the extra strains produced 
by the heave of the -ship, the resistance 
to displacement by the water, the friction of the 
water, possible currents of water, the possible 
drift of the ship to one side of the cable, and the 
possible existence of a weak point in the cable. 
Owing to all these elements the practical chances 
-of success by sheer pulling are-very small. It has 
been proposed to:dift the cable by-a:number of 
ships, acting like:samany piers -to-axsuspension- 
bridge. It is diffieult:to:suppose:that:they would 
keep their respective: positions -accurately, or all 
haul in -at the:properrate. It:has also been:pro- 
posed to ¿eatch-the cable at one point, :then at 
another nearer the: end, then to drop the first.grap- 
nel, and eatch the cable again nearer the-end, and 
so, working hand overhand, reach a point at last 
so near ‘the end that ‘the cable could:be lifted 
nearly vertically. This is better than:thelast:plan, 
butis unnecessarily complicated,-andtlie cable might 
easily beinjured in the attempts: tocatch. it:at so 
many points. The simple plan;which-atonceoccurred 
to all practical men, is tor:catch the cable with one 
ship by a holding grapnel,and then to cut it with 
a grapnel from a second ship, some three miles to 
seaward; the.loose end held by the first ship could 
then be hauled on board with little strain. This 
plan will probably be adopted, and has much chance 
of success. .It is.certain the cable was-caught, ‘and 
probably it.can be hooked.again ; if so, there should 
be no difficulty in raising it, unless it is rusted to a 
much greater extent than we have any reason to 
expect. The grapnel of the first ship should be a - 
holding grapnel,.of which several models where 
shown, otherwise the loose end might ‘fly back 
over. itif the. second ship cut too near the first. 
The second ship should have a cutting grapnel, 
of which models where also shown, lest if 
the attempt were made to break the ‘cable ‘by 
brute force it might break at an inconvenient point. 
Mr. Latimer‘ Clark’s grapnel, which*would answer 
either of these purposes, was exhibited. The, cable 
when hooked releases:a catch, allowing: a block, to 
‘swhi¢hethe grapnel rope: is attached, tobe hauled 
sup the shank, pulling round two right.and.left hand 
screws by two. steel bands:; the screws close the jaws 
which grip:the, cable or eut it;: or one grapnel may 
“be made‘both tozcut and.grip-the.cable. Thegrapnel 
‘eanlie in only*two positions, and if dragged in 
:the proper direction, cutters placed at two diagonally 


'{copposed cornersi would. cut. the: cable . certainly -to 
|)seaward,:and:the jaws-hold the:landward:end. A 


‘|ssimple formf holding grapnel, conceived by.Mr, 
‘|<Carpmael,:jum., was shown; in this. the cable. is 
| fJammed:between the. prongs anda kind of. half 
|:bollard. 2A “holdfast. or cutting grapnel, designed 
| by the decturer,-was also ‘shown. Each prong is 
| -hingedson:axpin projecting beyond the shank, and 


(the:prongis'so shaped at the root that the cable 
-\swhen:on “it-closes the prong tighter and tighter: on 


“itself, whereas the end of. the prong when dragging 
through:sand: or mud is opened like. a Trotman’s 
anchor, 


Somu jasper:quarries of: great value have recently 
‘been discovered. in the department of Upper Savoy, _ 
‘France, and the builders of the new Opera-house- 
iat Paris contemplate having twelve columns of 
‘that structure-and forty. medallions made of’ that. 
beautiful: material, 

.A ROLLER FOR .Mortar.~-A correspondent 
draws attention. to some composition rollers by- 
‘Messrs. .Harrild. He .says,—‘‘I believe a more 
‘economic:and speedy mode of. laying mortar on 
bricks..might:be ‘adopted by the:aid of ‘these com- 
‘position rollers, which will pick up.any quantity of 
‘mortar; cement, ..&c., distributed. evenly on a board 


jor slab, and deposit the mortar on the bricks. 
| They would equalize the layer, prevent waste, 


facilitate the work, splashing and smudging face 
work would be avoided, and probably pointing 
may become unnecessary. The roller might also 
be used to-expedite certain descriptions .of.plaster- 
-ing work, painting, or tarring, for it will pick up a — 
‘small quantity;. and deposit the same quite as easy 

‘as .a thick: coating.” 
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IMPROVED COMBINATION.PIPE VICE. 


Gasfitters, plumbers, and metal-workers gene-: 


rally, know how difficult it is to hold a pipe in a 
common vice with parallel jaws. The surfaces in 
contact are so small that the pipeis often squeezed 
flat, somewhat, before it will hold at all, and is 
always a source of annoyance. If a thread has to 
be cut on a large pipe, it is almost impossible to 


hold it without jamming or defacing it. The 
same is true where a pipe has to be cut off. In 
this engraving a useful modification of the com- 
mon vice is shown, invented by Mr. H. B. Dart, 
of New York. It is simply a set of dies, a and B, 
fastened to the vice jaws by pins, €, and sliding in 
each other. By this means the vice can be used 
either for pipes or other common work. The 
jaws are serrated, as shown, and will take a pipe 
lin, in diameter. These vices can be swung 
around in any direction, being attached to a 
swivel bolt, as shown ; they are made of different 
sizes.—Scientijic American. | 


KINSEY’S TANK ENGINE. | 

In our notice last month of the Smithfield Club 
Show we referred to an ex- 
cellent little horizontal tank 
engine, exhibited by the maker, 
Mr. Henry Kinsey, of the Robin 
Hood Works, Carrington Bridge, 
Nottingham, The accompany- 
ing engraving, taken from a 
photograph of the engine, shows 
clearly without further descrip- 
tion the neat and compact ar- — 
rangement of the parts.—The 
whole is contained on a hol- 
low cast-iron support, which SNe 
serves not only as the bed- = Og 
plate, but also as a tank. Ag = w 
no special foundation beyond an [= p i 
ordinarily good floor is required === 
for these engines, they may be = 
fitted up in many places where 
other makes of engines would be altogether in- 
applicable.—Practical Mechanics’ Journal. 


' BOWDITCE'S PATENT CARBURETTER. 


VENHE obect of this invention is to increase the 

illuminating power of gas. The light given 
by ordinary gas is due to particles of carbon in the 
flame 1maintained at a white heat by hydrogen, 
which accompanies it; but it is found that more 
of the hydrogen, the heat-producing element, is 
present than is necessary to consume the small 
proportion of carbon contained in ordinary gas, 
and this fact has long been taken advantage of 
by passing the gas before it is consumed through 
a vessel containing naphtha or benzole, or other 
liquids giving off vapour rich in carbon, whereby 
the illuminating power of the gas may be augmented 
from 25 to 30 per cent. under favourable circum- 
stances. 

A. liquid much richer in carbon than. either 
naphtha or benzole, also cheaper, is used in Mr. 
Bowditch’s Carburetter. It is known commercially 
as ‘‘carbolene.” | 7 

This carbolene, unlike the other liquids men- 
tioned, is not inflammable at ordinary temperatures, 


does net give off any combustible vapour, but will 
even extinguish a burning match plunged into it. 
It has no effect upon gas passed over it in a cold 
state; but heat this carbolene to a temperature of 
about 200° Far. : a stream of gas passed over it 
will then be found increased in brilliancy more 
than 400 per cent. 

The accompanying wood-cut shows the sim- 


plest form of Bowditch’s 
Carburetter. i 
The vessel A contains the B, 


carbolene, and is attached 
to the gas-pipe by the inlet 
tube B. The gas having 
passed over the surface of 
the carbolene, and mingled 
with its vapour, is conducted 
by the tube C to the burners 
at D, D. 

The flames are so arranged 
as to keep the outlet tube 
hot in every part to prevent 
any condensation of the 
vapour, which would stop 
the passage of the gas. 

Carboleneissupplied to the 
receiver at the screw-plug E. 

The carburetter, as applied to a chandelier, i 
fixed in the centre or “ body,” from whence the 
arms project, the carbolene being heated by a 
minute auxiliary light beneath the vessel, and 
concealed from view by the ornament of the chan- 
delier. The arms are made 'to rise all the way to 
the burner in order that any vapour condensed by 
the coolness of the arms may run back into the 
vessel, l 

The ligbt given by this system of carburation is 
brilliantly white, possessing the singular and valu- 
able characteristic of showing colours exactly the 
same as daylight, and being perfectly steady, 
probably from the body of carbon in the flame 
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and the extra fine burners used in its consumption. 


The manufacturer is Mr. 


W. J. Baker, gas 
engineer, Wakefield, 
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ON AIR BUBBLES IN STEEL. 
By M. H. CARON. 

The object of the author, in a recent lecture at 
the Academy of Sciences, was to detail a method 
of preventing the existence of the bubbles which 
are so common in cast steel, or atleast to diminish 
their size. It consists in applying to the steel, as 
soon as it has been run, a piece of cast iron, which 
cools the surface with which it comes in contact, 
causing it to solidify, and therefore preventing the 
formation of cavities on account of the escape of 
gas. The author's experiments have proved to 
him that the bubbles do not arise from gases 
absorbed by the steel while in a state of fusion, 
but from the oxide of iron produced by the oxidi- 
sing atmosphere of the furnace, and, in a minor 
degree, from the decomposition of the silicate of 
iron formed through contact with the silex of the 
crucible, by the carbon of the steel. Crucibles of 
lime or magnesia give a cast steel quite free from 
bubbles. The magnesia affords, by compression, 
a very excellent crucible, and one that is more 
permanent than what is formed of lime; but 
magnesia is too dear to be used alone. Iron, which 
dissolves oxide of iron, but does not include carbon, 


cannot contain bubbles after fusion, On the 

contrary, the compounds of carbon and iron, which 

equally dissolve oxide of iron, will produce bubbles 

to an extent dependent on the degree in which 

their point of fusion approximates to the tempera- 

ture at which the reaction between the oxide and 

the carbon takes place, since the gases will have 

so much the less time for escape before the 

metal solidifies. That carbon and oxide of iron 

may remain near each other, at a high tempera- 

ture, without any reaction, is rendered probable 

by the fact that oxygen and hydrogen, which 

have such a strong tendency to unite, will, ac- 

cording to the experiments of M. H. St. Claire- 

Deville, remain without uniting at high tempera- 

tures. The oxide of iron and carbon may continue . 
together dissolved in the metal, waiting for that 

precise moment which is favourable to their 

union, M. Balard, in remarking on this memoir, 

drew attention to the importance of using mag- 

nesia, not only for the erucibles, but also for the 

bricks used in the puddling furnaces : the bricks 

formed of matter capable of combination with 

the alkalies, &c., induce oxidation of the iron by 

the oxygen of the air, in giving rise to a fusible 

silicate formed in part at the expense of their own 

constituents. M. H. St. Claire-Deville bore testi- 

mony to the excellence of the crucibles formed of 

magnesia, alumina, pure plumbago, and even — 
lampblack, by M. Caron.—Chemical Production 
of Engravings having a dull surface, on Crystal 
and Glass. By MM. Tessie du Mothay and Cb. 
R. Maréchal. Gaseous hydrofluoric acid produces 
a dim surface on glass and crystal, but it is 
striated, and without uniformity of thickness. 
A solution of the fluosilicic acid produces only a 
polished surface. Neither of these, therefore, is 
suitable to industrial purposes. The author 
brings nascent hydrofluoric acid in contact with 
the glass or crystal, and thus produces the desired 
effect. To form the baths for engraving he adds — 
to 1,000 grs. of water 250 grs. hydrofluoride of 

the fluoride of potassium well crystallised and 
250 grs. of the hydrochloric acid of commerce. 
Nascent hydrofluoric acid is thus obtained ; but, 
to render the fluorides of -lead and of calcium 
insoluble, he adds about 140 grs. of sulphate of 
potash. Sulphate of ammonia, oxalate of potash, 
and certain chlorides which haye a great affinity 
for water—chloride of zinc, for example—may ke 
substituted for the sulphate of potash. 


A CRYSTAL of California gold of an octahedral 
form has been found, which, if perfect, would 
measure 2in, on a side. 

Heavy Toous.—Messrs. W. Collier and Com. 
pany, of Manchester, have nowincourseof construc- 
tion one of their Mr. Fletcher’s duplex-planing 
machine, having a bed 40 ft. long, and weighing 
19 tons, cast and planed in one piece. The whole 
machine will weigh between 55 tons and 60 tons. 
Another large tool in progress is a drilling ma- 
chine, with a 9 in. spindle, to feed down 8 ft., and 
the whole weight of which will be between 35 tons 
and 40 tons. This is for boring out large 
wrought-iron cranks, side levers, &c., for marine 
engines, 

THE NORTH ATLANTIC TELEGRAPH.—This pro- 
ject has been again revived, and if the projectors 
can accomplish their purpose, a line of telegraph 
will be carried from Scotland to Denmark and 
Norway; thence to Iceland, Greenland, and 
Labrador, where it would meet with extensions 
of the lines already established in North America, 
The new company have purchased the concessions 
granted to Colonel Shaffner and other persons a 
few years əgo, and are taking active measures 
towards procuring the best kind cf under-sea 
cable, and the quickest method of transmitting 
signals, With two independent cables stretching 
across to Denmark and Norway, there would be 
an important advantage in case of disturbances 
in Germany; for through them communication 
could still be maintained with the north of 
Europe, and by connecting with the Russian wires 
messages might be sent to China, We hear that . 
in Greenland and Labrador the Moravian mission 
settlements will be made use ef as telegraph 
stations. 
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THE LATHE AND ITS USES.* 
IX. 
The’ subject of fancy turning is continued, and 
the series concluded with this article. | 
Fig. 45 is another, a little more ornate and of a 
different pattern. The process is essentially the 
. same; except that there are no spurs, and a solid 
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FIG .45, 


diskzis left inside. This disk is turned out of a ball 
left inside the exterior shell. One side of it is 
squared up before the ball is cut free from the 
- globe, and the job is then reversed and the other 
side squared. The ball is then cut free, and the 
loose disk is held fast between a flat-ended driver 
in the live spindle „and a loose flat-ended button on 
the back center. The diameter is then decided 


through the hole which is toward the reader, 


AN 
FIC .46, 


A little tool which is very convenient for making 
small screws is here shown, rather out of place, 
but it was overlooked before. In construction it 
explains itself. Holes of different sizes are made 
in a steel rod, and the end filed into shape, as seen. 
It has been found difficult by some to make these 


cutters work, but that was because they were not 


properly made. - The trouble lies in drilling the 
hole. . When the drill starts at-first the hole is 
larger on the outside, so that the screw blank, when 
cut, gets tighter as it goes in and twists it off. 

The remedy is to drill the hole in some distance, 
and then turn off the outside end, so that it gets 
where the bore is the same size. This refers only 
to small bolts a sixteenth of an inch in diameter ; 
where they are large, the trouble mentioned is not 
experienced. 

It is convenient to have two sizes in the tool, so 
that the heaviest part of the work can be done by 
one cutter, the tool reversed by turning it over in 
the fork of the jaws, and finishing the blank with 
the last cutter. A watchmaker’s fine saw is to be 
used to sever the screw from the rod. The tool 
itself is to fit in the spindle of the tail stock, and 
the screw wire is held by a drill chuck. 

In the matter of ornamental work there are other 
details and results in vogue among experienced 
turners which can only be alluded to, not discussed 
at length, for the reason that the styles are so 
numerous that an elaborate work might be made 
of them alone with great profit. The scroll chuck 
or geometrical chuck, as it is sometimes called, is 
a complicated piece of mechanism, too costly for 
general use, and too limited in its application to 
mechanics in general to be of much utility. It 
does such work as may be seen on bank bills. The 
chuck plate on which the work is fixed is connected 
by a train of gearing on its back, with a fixed gear 


*.Mostly compiled from the American J ournals, 


about the spindle on the head stock, so that when 
the relation these gears bear to one another is 
altered, the motion of the work on the chuck is 
accelerated or retarded, or is made to assume cer- 
tain positions. An elliptic chuck is quite another 
thing, the work done byitis shown in this figure, which 
consists chiefly of l 
ornamental de- 
signs, disposed 
in a certain order. 
In fact thechanges 
that can be made 
are infinite. 
Minor matters 
without number 
appertaining to 
the management 
of the hand lathe 
have had no men- 
tion in these ar- 
ticles for the 
simple reason that our attention has been given to 
the principal points. 
iż In the matter of mandrels—arbozs, as many call 
them—nothing has been said, but it isa very useful 
tool. Mandrels are made of wood and steel— 
usually steel, and never of wood, unless for some 
special reason, As, for instance, when a large 
brass ring has to be turned. For this use a wooden 
mandrel is cheaper and more quickly made than a 
steel one. Besides, it is quite as good. Wooden 
mandrels should have iron center plates let in them 
so that they willrun true; if the center was made 
in the wood itself, it would be liable to run out. 
Take a piece of sheet iron one-eighth of an inch 
thick and one inch square, hammer the corners 
thin, then turn them over at right angles with the 
plate. This gives four sharp corners, sothat when 
driven in the end of a block it will not slip; three 
small screws will hold the plate to the mandrel so 
thatit cannot get loose. The center must then be 
countersunk, as any other is. Such a mandrel 
made of hard wood, hickory for instance, will last 
along time. Fibrous wood, such as white oak, 
makes a good mandrel for the reason that work, 
driven on it, compressesthe fibres instead of scraping 
them, so that the size of the mandrel is un- 
changed. 


Steel mandrels should be turned two in one, or. 


largest in the middle for small work, each end 
being a different size. Each end should be 
thoroughly centered with a drill and countersunk, 
and a flat place filed so that the dog will hold; not 
a scratch with a tool should ever be made in one, 
though few persons will take the pains to avoid 
doing this. | 

It is unnecessary to tell the mechanic he must 
have a rack for his tools, but we may tell the be- 
ginner so, and he will find it a great convenience. 

Nothing has been said about drills, either, but 
they are quite indispensable. Now-a-days, how- 
ever, the twist drills made and sold in all the tool 
stores are so uniformly superior to anything that 
can be made by hand, or by individuals, and are, 
moreover, so cheap, that it is foolish to make drills. 
Those who have never used them should not fail to 


order sets. They run all sizes, from a needle to an 


inch. 

There are notafew turners who spoil work simply 
from heedlessness. Not because they do not know 
any better, but because they are averse to taking 
a little extra pains. Ifa mandrel runs out of truth 
a very little, sooner than alter it or make a new 
one, they will try to ‘‘ make it do.” The result is 
easily seen when work is to be put together. More- 
over, many persons use little caution in setting their 
work in the lathe. Instead of always putting it in 
the same place, driving it from the same side of 
the face plate, it is entered at hap-hazard. It is 
not good to get in the habit of doing work in this 
way, for it soon leads to recklessness. 

Some are too lazy to go and grind their tools 
when-they know it should be done, and continue 
to use them to the ultimate damage of thework. It 
is easy for the practised eye to see these apparently 
small things, for they constitute a great part of the 
difference between a good workman and a bad 
one. 


; CONCLUSION., 

It is obvious to all who have read these articles . 
that they might be continued ad infinitum, until 
every tool ever used, and every piece of work ever 
made, was described and descanted upon. As this 
is manifestly unnecessary, and as the purpose has 


‘been merely to treat upon a few leading principles 


in the management and use of the hand lathe and 
its tools, we shall stop here. We know well 
enough that, to the expert or to the practical 
journeyman, all that has been said in previous 
pages is but a tithe of what might have been ; but - 
it is hoped that much of the matter is new and use- 
ful to many who are not journeymen, but amateurs 
and novices, and that both pleasure and profit will 
result from them. l 


A CLEPSYDRA FOR DRIVING TELE- 
SCOPES.* l s 

The instrument of which a sketch is here given 
was devised by me for the purpose of imparting a 
slow motion to a silvered glass reflector, 12 inches 
aperture, mounted equatorially. The tube is sus- 
pended on axes in a rectangular wooden frame, 
terminating in pivots, one of which rests in a socket 
embedded in stone, and the other drops into a cast- 
iron Y bearing. The telescope is well balanced - 
in all positions, and moves with great freedom. 

The motive power for driving, or rather drawing 
the telescope, resides in a column 
of water, containing about one 
and a half gallons, and placed in 
a cylindrical vessel, A, of zine, 
3 feet long, and 4 inches diameter. 
On the outside of this vessel, near 
the base, is inserted a small gas- 
tube, 3-8ths of an inch bore, 
communicating with the interior. 
The tube is carried up level with 
the top, bent sharply round, and - 
brought down again below the. 
base, about 6 inches, to form a 
syphon §. 18 inches from the 
end is inserted a stop-cock, T, to 
regulate the flow of water, and a 
vessel is placed below to receive 
it. At the upper end of the long 
vessel, A, and attached to it is a 
curved iron bracket, perforated at 
the back, by which the whole 
apparatus may be hung upon a 
nail or hook, C, in any con- 
venient position, if possible, within 
reach of the observer at the tele- - 
scope. The curved bracket has 
also inserted a pulley, P, the 
frame of which turns freely on its axis. Inside the 
vessel A is a float, F, also made in zinc, 6 inches 
long, and 34 inches diameter, air-tight. In the 
bottom of it is a disc of lead, weighing 2lbs., which 
suffices to depress the float to the level of the water 
without sinking it. A fine string, ¢ 7, is attached 
to a wire loop in the float, and is carried over the | 
pulley, and thence to the telescope. As the force 
to be exerted by the float F, in moving the tele- 
scope, is not greater than that represented by its 
weight, some mechanical advantage may be gained 
by attaching the string to the end of the telescope 
tube, near the eye-piece, rather than to its frame, or to 
the polar axis. My own telescope, etc., although 
it weighs 250 pounds, is in this manner, when 
clamped in declination, drawn with the utmost 
facility by the float weighing only 2 pounds. 

Since the accompanying sketch was made two 
conveniences have been applied which are not here 
shown. One of these is a “tell tale,” which is 
drawn up outside the vessel A, by a string con- 
necting it with the descending float; this serves to 
show how much water remains in the vessel. The 
other is aready way of regulating the tap in the 
syphon-tube, when the apparatus is placed out of 
arm’s reach, as it often may be. a 

It was most convenient in my own case to hang 
the apparatus against one side of the moveable roof 
of the observatory, at right angles to the opening. 
In this position the tap was 5 feet distant, 
immediately behind me, when at the eye-piece. To 
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yemedy this inconvenience I:attached a small lever 
tothe itap, and carried a:string from it through a 
pulley overhead in the roof, and brought it down 
over another pulley to the right hand of my station. 
By attaching an equal weight ‘to either end of the 
string the tap could be kept open at. any degree that 
might ‘be required, and regulated with great pre- 
cision without my leaving the eye-piece. 


'To put: the apparatus in action let the vessel A- 


be first placed exactly vertical, so that the. float in 


descending may not rub against the sides ; fill the. 


vessel with water until the float rises, and is just 
visible at the top ; suck the air out of ‘the syphon- 
tube, and:when the water follows turn the tap to 
arrest its flow. The string is then tied to the float 
F, brought over the pulley P, and slightly secured 
to the telescope. Let'a star be placed in the field, 
and the string somewhat tightened. . In doing this, 
the probability is, that the instrument, being pulled 
slightly, the star will escape out of the field, 
apparently eastward, if it be a reflector. 
instrument may then be allowed to rest until the 
stamreturns, and as soon as it gets fairly into the 


field, the tap of the syphon must.be turned, causing 
the water to flow. It may be.a few seconds before: 


the string tightens to lift. the float, the weight of 
which ‘has to overcome the resistance of the tele- 


scope, etc.; but when that has once taken place,. 


andthe telescope begins to follow, the regulation of 
the water-flow in obtaining the sidereal rate is easy. 
If the star ‘has got across the field by the time the 
float is in full action; it is evident the pace of the 
telescope must be increased, in order that the star 
may ‘be overtaken; and this may be instantly 
effected by opening. the tap wider, and increasing 
the flow of water. When the star is overtaken, and 
it commences moving ‘across the field apparently 
eastwards, as before, the flow ‘must be gradually 
diminished, until the star ‘is “brought up. With 
a very little practice, the sidereal rate may be so 
closely approximated to, that the star can be made to 
remain ‘motionless’ at the centre of the field, and 
will, of ‘course, continue. there until the tube is 
exhausted of water. In a tube 4 inches diameter 
the sidereal rate is represented by a drop of 1 
inch in fow minutes and a half; and, therefore, 
witha, ttibe 36 inches long, deducting 6 inches for 
the float, an‘object may be-keptin the field of view 
135 ‘minutes, ‘a period of time more than sufficient 
for:any single observation. I-need scarcely point 
out that the tube may be`put in action -again 
immediately ‘by pouring all the water back into. it. 
I ‘by‘no means intend to convey the impression 
that this apparatus is‘equal in point of convenience 
to .a fiñe clock motion, but a :most excellent sub- 
stitute. for clock motion it certainly is, and I can 


. therefore ‘confidently recommend it to amateurs who, 
having equatorial arrangements, are destitute of a. 
driving force. The cost of the apparatus is: small, 
and ‘it ‘can be made by any tinsmith. If the fore-: 
going description should not appear very intelligible, - 
it will afford me pleasure to answer any questions, - 


oreven to get the apparatus made complete forany 
oné who may wish to try it. , 
General Cemetery, Birmingham, Nov. 22, 1865. 


Rewepy ror Dame Warrs:.—The late rains’ 


have penetrated the wall of hundreds of houses; 
and we have received more than our usual number 
of letters, asking for a preventive,—generally not 
easy. We printed one such letter last week, but 
have received no fresh statement of experience of 
any particular remedy. in reply to meet the demand. 
We repeat a recipe given before in our pages, con- 
cerning the value of which very strong statements 
have been made, especially, however, with regard 
to its us¢ on brickwork. We should be glad to hear 
what. has been the result of its use on stonework :— 
Three-quarters of a pound of mottled soap to one 
gallon of water. This composition to be laid 


over the brickwork steadily and carefully with a large 


flat brush, so as not to form a froth or lather on the 
surface. The wash to remain twenty-four hours, 


to become dry. Mix half-a-pound of alum with 
four gallons of water: leave it to stand for twenty- 


four hours, and then apply it in the same manner 


over the coating of soap. Let this be done in dry 


weather—The Builder. 


The. 


| much lighter than:the dark ones,I immediately render. 


‘such as mahogany, oak, beech, &c. Hereis the safest 
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LETTERS TO THE EDITOR. 


[We donot‘hold ourselves responsible for the opinions of 


‘our ‘correspondents. | 


THE ART OF FRENCH POLISHING, STAINING, &o, 
Sir,—In olden times the.method.of polishing wooden 


furniture, consisted in rubbing it very repeatedly with. a. 
composition formed of:beeswax and turpentine. But the 


tedious repetition of labour, together with the ‘general 


unsatisfactory results of that process, probably induced: 
the inventive French to abandon it, and by way of -sub- |: 
stitution, to test. the gloss imparting properties of a solu-.| 
‘tion of shellac in alcohol, 
‘ful, and was subsequently adapted by the-British:manu- | 
-facturing.cabinet makers. 


The substitute proved succes- 


It isnot yet much beyond: the period of forty years 
since the art of French polishing was introduced into 
this. country; and although it was for:a.long time 


deemed a frivolous and simple operation, which every- | 
body could perform, it is now justly acknowledged by |: 


the most skilful artisans and qualified connoiseurs, to be 
a decorative art of considerable importance. 


that it has now arrived at avery high point of perfec- 
tion. ; ; 
A glance over the annexed instructions will. quickly’ 
convince the reader, that all the processes and manipu- 
lations, together with the prescriptions for preparing the 
various materials, have been concisely and perspicuously . 
described .and arranged. 

TIMBER Srarning.—The art. of “ grounding,” and 


'“enoraining,” i.e., imparting specious ground-shades 


and fibril-figures to wooden surfaces, is both chemical 
and mechanical. The following information is there- 


fore-written. expressly to. facilitate the acquisition of a} 


thorough knowledge of.the processes which are needful. 
for the production of the representative tones, which 
render the superficial aspects of the poorer sorts of ma- 
terial exactly analogous to those ofthe richer‘kinds. It: 
is likewise designed to teach the various:modes of chemi- 
cal operation by which the natural beauties of both rich 
and poor materials can be effectively and completely. 
developed. , ; 

Staining was formerly subdivided into four parts,’ 
namely, “‘ washing,’ ‘ matching,” “‘imitating,’ and 
“ painting,” but modern stainers have recently.added a 
fifth part, which they term “‘improving.”’ 

WASHING consists in coating commionwhite:deal-or. 
fir ;with-a dilute aqueoussolution of -clear glue, suitably 
tinted with:a proper combination of two. or. more of the 
cheap colorific stuffs, suchas one part red‘lead, or'Verie- 
tian ‘red, ‘with two'parts yellow:lead, chrome, or ochre, for 
a -mabogany.colour; equal parts of..burnt umber .and 
brown ochre. forthe antique hues of old :wainscot oak. 
Venetian red, tinted with lamp‘black, for the shades of 
rosewood; ivory ‘black for ebony ; whiting, or-white:lead, 
tinted with orange chrome, ‘for.the-tones:of whiteyellow-: 
ish-woods ;: burnt umber, very moderately modified with. 
yellow ochre, serves for the representative colour of 
walnut, &c, Wash colour should always be applied‘ina 
warm ‘state, by means of .a flannel’; : and: ‘the: coloured 
wood ought. to -be:evenly wiped..dry with: shavings. or. 
rags. 

Mareurne denotes the fetching of different: pieces’ 
of timber, intan article of furniture, to “a'responsive'tone. 
of colour, so that they may represent the appearance ‘of. 
one entire piece. To-performataskof.this kind success- 
fully, I sometimes treat the various portions ‘in‘the fol- 
lowing manner:—-I ‘first bleach the darkest. parts, by: 
carefully coating them with a strong solution ‘of-.oxalic; 
acid in hot water, to which is'added a few drops. of spirit 
of nitre. When the blanched parts become. dry, I ‘coat 
them two or three times with white polish, by means of 
acamel-pencil. This‘process, however,.does: not. always: 
prove satisfactory, so I frequently lay -on-a delicate coat 
of white stain, and another of white varnish; I then givethe 
intermediate dark parts. a coat ofcommon varnish and pro- 
ceed to oil all the untouched white portions ;-next, to com- 
pare. the whole,‘and when the white-pieces happen to-be. 


them of the exact hue by coating them with a darkening 


stain. 

‘The “** darkeners,’’.in:general use ‘are logwood, lime, 
brown:‘soft soap, dyed oil, aquefortis, sulphate .of iron, 
nitrate of silver, with exposure to the sun’s rays, carbo- 
nate of soda, bichromate, and per-manganate of potash, 
and many more preparations.of an acidulous or ‘alkaline 
nature. Of these-the latter three are the most preferable; 
and here are the best’‘modes of preparing and.using either 
ofthem :—Procure a pennyworth of one of these alkalies, 
powder, and dissolve it in two gills of boiling water; next 
get three bottles, label. them 1, 2,3, or weak, medium, 
and strong; put one half of the solution into No..3, and 
half a gill into No. 2, and the same into No. 1; then 
pour an additional gill of clean water into No.. 
2, and two gills of the sameinto No 1. By ‘sepa- 
rately dissolving both alkalies, in the manner described, 
you will have six liquids capable of staining nearly all 
casts of wood, of acomplete series of brown and dark tints. 
The solutions of carbonate are generally used for dark 
materials, like rosewood, and those of the bichromate. 
are aplicable to all the intermediate and white woods, 


way to use these alkaline fluids:~Pour a sufficient 
quantity. into a ‘teacup or saucer, into which dip. asponge 
or a flannel, in order to-saturate it thoroughly, then with 
it rub evenly over the timber, and terminate by instantly 
drying off the stained surface with a handful of rags or 
other soft waste, remembering all the ‘while, that, to.en-: 
sure success, you must follow out this manipulation. 
with the greatest carefulness and the utmost despatch. 
When the dark and light portions are [neither very 


Indeed the | 
wonderful improvements which have been effected in}. 
polishing during the last fifteen years, obviously -prove |: 
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|. black nor-very white, licommonly varnish ‘the former, 


and allow the latter “to stand in oil” for a time; by 


‘this last means I easily match the different portions of 
‘my work; without:havme:recourse.to.either:blanching or 


staining . 
Improvineg:—An aqueous idecoction of barberry root, 


oran alcoholic solution of gamboge ‘or turmeric, will, 


when .judiciously applied, impart a sweet yellow hue. 
Oily decoctions of:alkanet root, and alcoholic solutions 
of dragon’s blood, yield rich mild reds. Rectified naphtha 
that has been dyed with camwood dust serves for another 
reddening tincture, 


duras mahoranyiwoften swell broughtout’ byits being 


coated firstiwithspitit:of :hartshorn and then with red 
oll. Grayishwnaplesmay -be whitened :by.the process 


already desoribediinimatching. “Half-a:gallon of water, 


in which halfapoundofoak:barkund:the:same quantity 
of walnut shellsorzpeels have ‘been thoroughly boiled, 


‘makes an excellent improver of poor rosewood; it is also . 
: far before any other of its kind for bringing out to per- 


fection the veiny; figures and ground shades of walnut. 
Raw oil, mixed with a little spirit of turpentine, is uni- 
versally allowed to be the most efficacious improver of 
the greater number of materials. Beautiful -artificial 


. graining may. be imparted to various specimens of:timber, 


by means of a camel pencil, with raw oil. alone; that is, 
certain portions may ‘be’coated two or:three times very 
tastefully, so as toresemble the rich varying veins 
which ‘constitute the fibril-figures; while the:common 
plain parts, which constitute. the. ground -shades,. may 


. only be once.coated with the ‘oil very much diluted with 


spirit. of turpentine. ‘GHORGE DUTTON. 

(Tobe continued, under-the. headings of Painting, Imita- 
tions, Directions for-‘Staining, Sizing and Embodying, 
Smoothing, Spirit-varnishing, French Polishing, Di- 
rections for Repolishing, to «conclude with a. few 
general remarks.) k H 


aw “GEOLOGY. č 

Binn. the ENGLISH MECHANIC Of-thoigth March, 
pape:s52qyouinserted paragraph fromthe Atheneum 
headed “Rain and Rivers: I-wish to..make ia few re- 
marks on that paragraph and hope it willlead:to remarks 
from others on the subject of Geology, which science 
does not seem to be considered much in your valuable 
journal. -The paragraph begins by stating that the 
Weal@:Hill:wasdenuded by “Rain and Rivers.” I know 
very littteaboutithe’ Weald. Hill, and will therefore leave 
this to be ‘discussed *by-ethers ; but the paragraph goes 
on to say, ‘There is still a great B to be learnt. This 


‘great. B is that.man and mammalia, that is most perfect 
creatures, may have existed on the land fromthe begin- 


ing, and before the first’ strata-wers. formed ‘inthe sea” 


In: order to provethis key, the young Geologists suppose, 


tell us.that rain.and rivers.wash soil into the sea, where 
it forms strata which is intime raised by some internal 


“power ofthe earth ‘above the level of the: ‘sea,: and be- 


comes. dryland. This strata. contains fossils, -but-only 
fossils.of.sea. life. Is this true, do they-contain fossils 
of the sea. only? Are bones of land animals never 


‘washed down by rivers into the sea and there buried :by 


the sediment. afterwards washed over:them by the same 
rivers? tIs-it true.that:no rocks contain any traces: of 
land life-except.the drift deposits and alluvium? No, it 
is not; the primary rocks contain traces of land animals, 
for on reference: to the.25th Chapter of Sir’ C. Lyells 
«Elements of Geology” (8rd edition), we: find -these 
words in reference to the footprints of a:reptile and con- 
cerning some cracks in thesand on which it was walking :— 
“We may assume that the reptile, which left these prints 
on the ancient ‘sands of the .coal*measures (North 
America), was an air breathing reptile, becauseits weight 
would not have been sufficient under water to have made 
impressions ‘so deep and distinct. The same con- 
clusion is ‘also borne out by the casts of the cracks 
above described, for they show that the clay had 
been exposed to the air and sun, so as to have dried and : 
shrunk.” Again:in-the same book Sir ©. Lyell says it. 
was remarked by'several naturalists of Liverpool that 
marks of the chirotherium,:found in the newred sand- 
stone at Stourton, prove that the animal was an air 
breather, since the prints .were so deep and clear. Some 
traces of land ‘animals have been found in other rocks, 
and.to prove ‘this I will just repeat a few lines from 
Jukes’ Manual of Geology, chapter x..:—‘‘ Very impor- 
tant conclusions are doubtless to be drawn from the 
study of the terrestrial’animals when they occur fossil. 
- . . Butif we except the birds and the insects, and. 
the terrestrial mammalia, almost all the infinite variety 
and abundance of otheranimalsliveinthewater. . . 
Many of the extinct species and genera of mammalia, 
mentioned in the preceding list, are founded upon the 
occurrence.of single‘specimens, or not more than two or 
three specimens. .Fragmenis of fossil fish are much 
more numerous.” The paragraph in question goes. on to 
ask whether, if the. bed of the Atlantic ocean were raised. 
above the level of the sea-so as to become dry land, the 
wiseacre: geologist is to inform -his.pupils:that up to the 
19th century the.Hozoon Atlanticon was. the only crea- 
ture that existed in the world? -T suppose these young 
geologists think that if/the bed. of the Atlantic were 
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really raised above the level of the sea nothing but the 
Eozoon Atlanticon would be found. Are there no fish 
in the Atlantic?—no whales?—no sharks?—no fish 
of smaller kinds? Do none of these ever die? Do 
birds never fall. into the ocean, and there die? 
Tt may be said that these all rot away before they 
get buried in the ooze, and therefore leave no 
trace, This cannot always be the case, or else the 
remains of fish and reptiles would not be found in 
the rocks such as sandstones, limestones, &c. Jukes 
says, that with the exception of insects, birds, and mam- 
malia, nearly all thejrest of living creatures belong to the 
sea, therefore, since Darwinism can be applied to the 
greater mass, namely, sea animals (I suppose the young 
` geologists can hardly deny this, that the animals belong- 
ing to the sea, have gradually become of a higher and 
higher class as they become more recent), why should 
not this Darwinism be applied to the smaller class of 
animal life, namely, land animals, until there is some 
satisfactory proof against it? JI have not the least 
hesitation in saying, that if man or the even less per- 
fect mammalia had lived during the period the new red 
sandstone was deposited, there would have been distinct 
traces left by them along the water’s edge. Again, if 
England were to sink beneath the sea for some time, and 
then to rise again, surely some of the drift deposit and 
the fossils it contains would be preserved. It seems 
folly to suppose that if the Atlantic were to be raised 
and become dry land, that the only traces of animal 
life should be the Eozoon Atlanticon I am sorry to 
have taken up so much of your valuable space. 


ey 


PHOTOGRAPHY.-~—D ARK-ROOM WINDOWS. 


Sir,—Under the above heading, you give a statement, 
made by M. Obernetter, to the effect that a solution of 
dixtrine and sulphate of quinine, used with some gum, 
will serve to exclude actinic light, Permit me to assure 
your readers that it will not serve that purpose, and to 
warn amateurs against adopting it, as foggy pictures will 
be the inevitable result, even on the dullest day. 

ONE WHO HAS HAD EXPERIENCE. 


DRILLING MACHINE. 

Sir,—I forward you a rough pen-and-ink sketch of a 
drilling machine, which may be of use to some of the 
readers of your valuable paper. It is a common lathe 
head-stock, with four brass bushes and caps for No, 1 and 
2 socket and spindle to run in, the socket being necked in 
to fit the two inside bush collars, No. 6. The socket is 
bored out the required size, with a key in for the spindle 
to work in and out without fastening it. The pulley is then 
keyed on to the socket, which is driven by a belt or band 
in the lathe or- off the treadle-wheel ; it then drives the 
spindle and drill, the spindle being bored at one end for 
the drill to fit, which is fastened by a set screw. The 
hand lever, No. 3, has a clutch thatis let in at the other 
end, and when the lever is pressed it sends the drill to 
and from the L plate on table, No. 5, 
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Nos. 1 and 2. Socket and spindle, the spindle having a 
key-bed to traverse in and out as required, 

No, 3. Lever and stui to fit in spindle, end to ‘press 
against the table, 

No, 4. Pulley, with key, to fasten on to socket. 

No, 5, Lrest, with slot- «iole. 

No, 6. Neck to run in head-stock bushes, o 


' FEEDING STEAM BOILER. 
Sir,—I beg to lay before you a scheme to feed a steam 


boiler without pumps, and which would raise the water | 


to the boiler from a moderate depth, and supply it 
as far below the water level in the boiler as 
might be wished. The only part needed to be worked 


by the engine is a slide-valye with a bridge across the 
middle of it. 


In the position of the slidé-valve at Fig. 1,the steam 
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would enter the receiver by the right port, and the water 


would descend by its own gravity. 


In the position of the slide-valve at Fig. 2, the steam 
would escape from the receiver, rush down the tank pipe, 
and force the water in the bend at C, up into the 
cistern d. DA 

In the position at Fig. 3, whatever steam might remain 
in the receiver would escape by the exhaust port, and 
the water from the cistern would descend by its own 
gravity into the receiver, and on the return of the slide- 
valve to Fig. 1, the process would be repeated. 

‘In the bend of the pipe at C there are a few small holes 
to let the water ooze into the pipe. 

a, Receiver; b, Boiler; e, Water tank; d, Cistern; 
e, Steam pipe ;.f, Slide-valve; g, Exhaust port; 2, Tank 
pipe. s l R. 5. GLASGOW. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


eee () eee 


SECTION oF TusE.—Will any subscriber 
tell me how to describe the proper form of 
flat plate, by which to construct an oblique 
section of a tube as in the following figure? 
—Davip Woop, 


WEAVER’s NAILS,—Will any kind reader 
inform me how weaver’s nails are made, 
polished and brightened ?—HALF M&cHANIO., 

RED LEAD.— Can any reader tell me 
how to test the purity of red lead ?—W. 
JOYOE. 

GRINDING Hops.—Will any reader inform m2 where I 
can get a machine that will grind hops to a powder ?— 


Borg OF OYLINDER,—I am now working a 36 inch bore 


cylinder 6 feet stroke, I wish to know what sized cylinder 
in proportion it would require to work compound, and 
what additional power I should gain. Will any reader 
assist me ?—J. W. F, : 

LACQUERING.— Will “J. D.,” who gives an excellent 
method of restoring lacquered work in the nuniber for 
Feb. 9, be so kind as to give his method for colouring brass 
work black, green, and also copper colour, and the lacquer 
he uses ?— JOHANNES. 

WATER IN GAS PipEs.,—All the replies to my question 
merely refer to getting water out of gas pipes, I want to 
know how it gets in, Does the gas decompose, and if so, 
why does it not do so in all pipes ?—JoHAaNNES, 

Cast IRON WARE,—Can any reader tell me how cast iron 
saucepans and such like articles are tinned? I should like 
to know the process.—J. M., Herts. 

VARNISH, LATHE, &c,—First. Will some correspondent 
kindly inform me of a good standing varnish for maps and 
how to apply it? Second, For fixing lathe centres which 
are the best, square holes, round holes, tapered, or screwed 
in? Third. I have seen lathes on which the loose head 
moves back from the front, as that shown in No. 42 page 
mek a a ENGLISH MEcHAnio, What kind of work is this 
or ?—A. A, 


WHEEL CUTTING MACHINE. —Will any reader tell me how 


to make a wheel cutting machine that will cut cog, mitre, 
and worm wheels, with revolving cutter or otherwise, suit- 
able for fixing on a self-acting lathe, to be driven with foot 
wheel of same? A detailed sketch will oblige very much,— 


Coc Miter Worm. 


BoitER Pressuru.—l have a boiler made of Hin. iron. 
Itis of a round form, 2ft. high by 9in. diameter, with a 
3-in. tube running up through the centre. The whole is 
rivetted, Allow about one-third of the room off from the 
fire-box. Can any reader please inform me to what 
height this boiler may be pressed with safety ?— 
MACHINIST. l 


PHOTOGRAPHIO.—Will any reader tell me the easiest - 
and best dry-plate photo process? Iam very successful - 


with wet plates, but always unfortunate with dry ones ; 


ing the dyeing of wool various colours ?—E. B. T 


they getistained in the washing, drying, or developing. ` 
I like torprepare them the night previous to exposure 
and develop the next.—D. ©., Glasgow. po, 
Dyzine.—Will any reader give me information respect- 
-Forer.—tlI am about to construct a small forge. I 
have the wheels and fan, but am ata loss how to fit it 
up. Will any kind reader help me P—Wa. H. BAKER. 
Stocxine Knirring Macuinz.—Will Mr. Paton or 
any other correspondent give me information descrip- 
tive of the mechanism and manner of working a stock- 
ing knitting machine P—JamEs WALLACE. 
Kccrentric Curtine Framz.—In the number of Nov. 
24th is a description of the Eccentric Cutting-frame. I 
have partly made one, but have come to a standstill, for 
I cannot see how the micrometer at the back acts on the 


‘working parts in front, Will some correspondent who 


has one kindly give a section of the working parts ?— 
J. HUNT. ' oS 
Mobs CYLINDER.—Can any reader inform me where I 
can get a model cylinder with piston and rod complete, 
say one inch in diameter and two inch stroke, either in 
brass or iron ?—SPITFIRE. 
SILVERING Warton DiALs.—Will any reader inform me 


| how to clean a silver Geneva watch dial with gold figures ? 


~AMATEUR WATCHMAKER. 

Orts,—Can any reader tell me of a good cheap work 
treating on oils and their adulteration ?—Lugpricator, 

Boring Pump,—Can any reader tell me the best way to 
bore a pump lined with Muntz metal, if water or oil ought 
to be used ?—A TURNER, : 

VARNISH.—Can any reader tell me how to make a good 
naphtha varnish, one with plenty of body ?—J. Warp, N. 

SLATE,—Will any correspondent tell me where I can 
procure a large metallic slate suitable for mathematical 
demonstrations 7—-ScHOOLMASTER, 


OUR SUBSCRIBERS’ EXCHAN GE. 


I have acopy of Saunders and Otley’s ** Handbook to 
Turning,’’ 7s. 6d., quite new, which I will exchange with 
«W. IL N.’’, if he likes.—W. S. S. 

VELOCIPEDE,— Will “W. P.” (Wheelwright) let me know 
the dimensions of his velocipede, as I think it is on a 
very good prirciple, and wish to make one after his plan? 
—W. H. SMTH, Broad street, Alresford, 

I have a small model of a steam engine, with separate 
furnace and boiler, I should like to exchange it for a 
compound microscope.—Address G. E. Davis, at Mr, 
Wilhams’s, Eton College, Bucks. 

If Geo. Hawes will send me his address, I have reeds, 
ivory, bellows, &c., for making a harmonium, which I am 
se to exchange,—Gk0. GRAHAM, Hope Cottage, Har- 
rogate, , ; 

I have a cylinder electrical machine (new), which I 
would exchange for a photographic lens (portrait combi- 
nation), Or a recent copy of either “Bird and Brook’s 
Natural Philosophy,” or “De La Rives Electricity” — 


| EDWARD GUTTERIDGE, 7, Bennett-street, Stamford-street, 


Blackfriars-road, S. 

I have a variety of electrical and galvanic apparatus, 
consisting of coil machines, Bunsen’s batteries, and a very 
good cylinder electrical machine, with other apparatuses 
which I should like to exchange for a very good achromatic 
microscope, With English lenses ; or I would give a good 
stereoscopic camera and double achromatic lense for the 
same.—G, Moorn, Photographer, Dereham road, Norwich. 

I have a work on turning—new copy, cost 7s, 6d.—I 


'| should be happy to exchange it wi.h ‘‘W.H.N.”—E, Lug, 


5, Plaisance Cottages, Jersey. 

I have a reflecting telescope with 24 inch reflector, 
highly finished brass barrel and tripod stand in mahogany 
case complete. Alsoa photographic lens. Ishall be glad 
to exchange these for an amateur planing machine,— 
Address Planing Machine, Editor ENGLISH MECHANIC 

Any subscriber that would like to possess a first-class 
reflecting telescope, and will make an offer of a lathe, or 
model steam engine, for it, has now an opportunity. An 
answer in this column will be attended to —R. E. B. 

I have an horizontal boiler that would suit Richard 
Brown Cashill, the length being 3ft. 6in,, and the breadth 
lin., with manhole, plate, &c, The plates are žin, thick, 
—C0. Haywoop, Oak Vale, Broonhall Park, Sheffield. 

D. Wood, Brierley Hill, will be glad to correspond with 
Mr, R. Jenkins upon the same subject as “ Ceteratas ” if 
he will permit him to do so. 

STEAM ENGINE.— I have a small oscillating engine 
$ stroke, with boiler, which I should like’to exchange for 
some good Roman coins,—Address J, SARGENT, Jun., 
Fritchley, near Derby. 

Seeing in the Exchange that “H. N.” is in want of 
drawings for a small beam engine, I will make a set toa 
scale of half-full size at a cheap rate.—Wm, Nasu, 33, 
Regent-terrace, Chorley Old-road, Bolton. 


REPLIES TO QUERIES. 


ABERRATION.—The nutation of the earth’s axis produces 
no effect whatever in the shape of aberration, on account 
of its re!ative extreme slowness, when compared wi th the 
rate at which light travels, The nutation ellipse has a 
major axis of about 18:5”, and-a minor axis of about 
14:4; and this the earth's axis takes about 154 years to 
describe. On the other hand, the earth travels in her 
orbit at the rate of about 19°] miles a second, and this 
bears a measurable proportion to the velocity of light, To 
recur to my former illustration at page 337: if a snail 
went out for a stroll when the rain was falling vertically, 
he would have no difficulty in perceiving that it came in 
perpendicular direction ; whereas a racehorse going at 
full speed in the same shower would receive the impression 
that it came from some point,in front of him. I cannot 
understand your correspondent» being charged two 


shillings for ‘“‘ Main’s Rudimentary Astronomy.” I paid 
one for my own copy ; it has always been announced at that 
price ; in fact, reference to the first number of the MIRROR 
OF SCIENCE Will show Virtue Brothe:s and Co., advertising 
it for one shilling. “ Bickerdike’’ must have been cheated, 
or there must be a mistake somewhere,—A FELLOW OF 
THE ROYAL ASTRONOMICAL SOCIETY, 

Knitting MACHINE.—A correspondent some time 
since made inquiries about knitting machines. The 
firm of Ransomes, of Ipswich, some years ago, started 
a knitting factory. The machines were by Whitworth, 
and the work they produced excellent. The manufac- 
ture was carried on but a short time, and very likely 
they have some of the machines by them; at any rate a 
letter would not be thrown away.—J. HUNT. __ 

GRounD Fuint.—“Chemist” may obtain ground flint such 
as potters use at the Ouse Burn Flint Mills, Newcastle-upon 
Tyne.—W, Joyce. Cee Bens 

HOFFMAN AND Licut'’s Brick Kitn.— “J. W. R.” will find 
that Mr. Wodekind of 2, Dunster-court, Mincing-lane, 
London, is the agent for Hoffman and Licht,—W. JOYCE. 

BooKBinDinc.—In amswer to Mr. Grierson, I, as a book- 
binder, advise him not to have a book bound by Hancock’s 
patent process, as it so soon comes apart, —D. 

ProroGRAPHIC BackGRounps,—“J. A. H.” should have 
told J. Watson that, after mixing the colour as described, 
he should allow it to stand some time hefore using it, as 
otherwise it will be difficult to get a flat, uniform tint, 
such as photographers admire.—A. H. W. . 

SKELETON Lraves,—‘‘J. C. S.” may adopt yet another 
plan of obtaining skeleton leaves, by soaking them fora 
lengthened time in rain water until decomposition does 
the required work.—BONEYPART. 

MoDELLING. —I advise “Morpheus” to send for a work, by 
T, Dewson, of Warwick, on the Art of Practical Modelling, 
illustrated with photographs, price 1s. 2d. I have one, 
and find it to be the best work on modelling I ever saw.— 
W. Lewis, p ; 

SPECULUM, —In reply to your correspondent “X + Y.,” 
I will endeavour to give him such directions as shall enable 
him to grind a glass speculum; and I may observe, in 
limine, that the very lucid description of lens grinding by 
‘‘ Paracelsus” at page 398 of the ENGLISH MECHANIC, will 
obviate the necessity for a great deal of minute detail on 
my own part. The fir-t thing, then, to determine is the 
focal length and aperture of the speculum which it is 
wished to construct. Believing, as I do, that no speculum 

that is good for any thing, of greater diameter than 5 
inches, has ever been ground and polished by hand, I will 
suppose that “X, + Y.” has determined on grinding a 4 
inch speculum of 4 feet focal length, for a Newtonian tele- 
scope. The most rudimentary acquaintance with optics 
will show that the radius of our proposed mirror must be 8 
feet. To this radius, then, a convex trap tool such as 
& Paracelsus” describes must be made; and, for a reason 
which will presently appear, it should be of rather greater 
diameter than the glass which it is proposed to work upon 
it, A disc of glass 1 inch thick (rough plate or any thing 
will do) of the required diameter must now be obtained, 
and a handle cemented on toit with pitch. The convex 
tool must be screwed on to a post, and the lens ground to 
its curvature by means of various sizes of emery and water 
as described; the operator walking round and round the 
post, and moving the glass in a conical direction in combi- 
nation with the circular grinding motion, so às to avoid 
grinding it into rings, and to cause it to conform accurately 
- to the figure of the tool. We shall thus obtain an unpolished 
mirror which forms a segment of a sphere. We require, 
however, for accurate definition to give a parabolic form 
to the surface, and this we must effect in the polishing, 
which is conducted as follows :—We must first obtain some 
pure pitch, by washing the ordinary pit.h of the shops, 
and then, having melted it, straining it through linen ; it 
must then be thickened, by boiling it very slowly, until, 


when cold, it is of such a Gonsistence as to be slightly 


indented by the finger nail. This pitch must be melted 
over the tool, and turned accurately to its curvature by 
` means of the concave template ; when it has cooled it is 


covered with putty powder and water, and the speculum > 


polished upon it, 1l.earin mind that the polishing powder 
is put directly òn to the pitch itself, without the interven- 
tien of cloth or any thing else. The actual process of 
polishing ig difficult to describe, but I will endeavour to 
render it intelligible. In beginning then, the glass is 
worked round and round upon: the polisher, carrying the 
edge but little over that of the latter, and occasionally 
interrupting the circular mov-ment With à Gross siroke, 
The result will be to drive the pitch inwards, and, so to 
speak, heap it up towards the middle of the polisher, so 
that the polishing begins in the centre and gradually works 
out to the circumference, AS we ground our mirror truly 
spherical, it is obvious that the figure we thus obtain 
must deviate from that form by a regular increase of cur- 
vature towards the centre, or, in other words, in the 
direction of that of the paraboloid, When the polish has 
nearly reached the edge, the circular motion is exchanged 
for short straight strokes carried across the centre, the 
operator as before continuing to walk round the post to 
which the tool is fastened. Thus the speculum is polished 
all over, but its figure reverts to the sphere, So, finally, 
when the polish is perfect (which may be known by the 
glass working with perfect smoothness over the pitch) 
recourse is had to the circular motion again to restore the 
parabolice figure. Great caution is required here, as this 
figure is obtained in the course of a few minutes, and if 
overpassed can only be obtained by a repetition of the 
whole process, Itis now only necessary to silver the sur- 
‘face which we have thus procured, and this may be done 
by M. Petitjean’s process as described by him at p. 148. 


T trust that these instructions will answer the purpose of 


“X +Y,” but cannot help feeling that he would learn 
more about lens or speculum grinding by watching à 
practised manipulatoy for an hour than he could do from 


an octavo volume of merely verbal. description—Ax . 


AMATEUR TURNER, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


[Marcy 30, 1866. 


CHEMICAL SoLDERING.—George Attwood will fiud the 
following a neat mode of soldering for small articles :— 
Cut a piece of tinfoil the size of the surfaces to be soldered ; 
then dip a feather in a solution of sal ammoniac, and 
paint over the surfaces of the metal ; then place them in 
their proper position, with the tinfoil between: put it se 
arranged on a piece cf hot iron, enough to melt the foil; 
when cold they willbe found firmly fastened together.—T, 
ALLEN. 

CoLOURING GOLD (RICHARD JonEs).—In No, 47 of this 
journal, I gave a mode, which I am persuaded is one of 
the best, of colouring.gold, If R. J. will notice it, I think 
he will find in it all that he requires. 
course, be other ways of effecting the same end that I am 
not aware of —T, ALLEN. 

ELLipsis.—The method given by *‘ Trapezium,” No 50 to 
describe an ellipsis is correct, but he should have explained 
that the string must be doubled, the ends tied together to 
form a loop, which must be slipped over the pins F F, Tig. 
1 (not fastened to them), and stretched by the point of the 


pencil to B, will trace the curve required. Fig. 2 is a 
method I hit upon for describing a “ Snail.’”’—'Take a piece 
of card and fix a small disc A in the centre, and run a piece 
of thread through the card at B, make a small loop at C for 
point of pencil, bring the loose end of thread under card to 
F, secure the card with pins at the corners to a piece of 
wood, move the pencil from right to left, the string will 
wrap round the disc, and bring the pencil point into the 
centre and so tracethe curve. The snail is used in time- 
pieces, to lift the hammer to strike one blow at the hour, 
and also in turret clocks to lift the levers, Fig. 3, that let 
off the striking. The length of the string B C, determines 
the size of the snail, and the circumference of the disc A 
gives the depth of the step N.—HoRoLoGER. 

Domzstic TrnuGRarx.—l thank G. Guzner for taking 
so much trouble in explaining a simple electric tele- 
graph, and also “Electra” for offering to explain to me 
some standard instruments, but I am afraid I should not 
understand his explanation were he to give it. I should 
be glad if Mr. Guzner could let me know what is the 
most suitable battery to use for such an instrument, and 
also how I am to establish and break off the current so 
‘as to transmit the signs.—B. P. ELLIS. 

_ Beven WuHerxis.—lm answer to George Lucas, the 
driving wheel must be iron, and the driven wheel may 
have wood teeth; the thickness of the teeth in both 
wheels should be the same. Thisis a general rule, but 
if the exact size of wheels be mentioned, and the pur: 
poses for which they are intended be stated, I will for- 
ward further particulars.—Camuzron Kyieut, Deptford. 

ANSWER TO “Teso Facto” on GEARING.—The velocity 
of toothed wheels must not be very great under the fol- 
lowing circumstances :—1, When the wheels are large, 
and the bearings of the axles are worn loose. 2. When 
the pitch of the teeth in one wheel is not precisely the 
same as the pitch of teeth in the other wheel. 3. When 
the teeth are not accurately shaped and squared by a 
millwright ; according to the accuracy of the workman: 
ship, so may the speed be increased. I cannot give thé 
exact velocity without knowing the diameter of thé 
wheels, and also the weight.—Camrron KNIGHT. 

TuE Larae. —In answer to William Statham, if the 
lathe is a small one keep it for common small work, such 
as drilling short holes; on account of the bad workman- 
ship it is not fit for long holes, as it would not drill them 
trne. If you have occasion for a good lathe it will be 
cheaper to buy another than to alter your rudely-mado 
affair, but if you happen to bea machinist with tools 
I will gladly give you further directions:—Camzron 
KNIGHT. l 

STEAM PRESSURE:=In answer to “R. W, B.,” I will 
answer your question if you will state whether the hole 
is gin. round or gin. square; also the weight of the valve, 
because this must be added to the 63lbs. which, you 
BAY is on the top, a rather unusual place.—CamERoNn 

NIGHT. 


ELECTRO-MAGNETÓ ENGINE.—Can t Postulata” say the 
power required to drive the lathe? I will then give the 
best suggestion in my power, but he will find it a very 
expensive motive power, I think itis sixteen times greater 
than coal and steam, and very troublesome.—ELEOTRA, 

Borwers.—I shouldrecommend “A Brick” to retain the 
Argand burner. The electric light is very injurious to 
sight, The lamps, &c., are made in France, but I cannot 
remember at present by whom,—ELxcTRa. 


NEEDLE TELEGRAPH, &0,—I will ‘fend drawings of the 


several portions of a single needle instrument and Morse- 


key, but must leave it to the editor to forward it to you 
through the Exchaige or to publish it, as I am -certain that 


the. drawing, engraving, and wood blocks must be very ` 


expensive; however, judging from past experience, we may 


There may, of. 


, position when set, 
‘gone off. K, position of catch and pulley after the alarum 


be sure the cost.will not stand in the way if the subject ig 
of general interest.—ELectRa. [We thank our correspon. 
dent for his good opinion, and promise to stand the risk of 
any expense he may put us to in illustrations.—Ep. E. M.] 
InJEctTING,—While admiring the neat illustrations of 
Mr. Wilson’s improved apparatus for injecting tallow, &c., 
in No. 48, Vol, 2, I could not help thinking that if some 
clumsy workman was to fix and screw it hard against an 
uneven face it would probably break close at the ruff. I 
have seen similar designs, but never saw any thing to face 
up a screwed hole, so I ave sketched the following plan, 


J 


O|? SCREW KEY 
ae o 


=, E, 


and hope that it will soon be improved by some o 
the numerous readers of the EneguisH MECHANIC. The 
tube can be made to suit mandrils varying from 4in. to 
2in. It is screwed at both ends with a right hand screw. 
This will only be required when the screw is below the dam 
of mandiil.—A, CRANSTON. me a 

BorLER Frrzpinec.—Ulrich Zuinglius’s plan for feeding 
boilers is not new. I have seen the same thing (in prin- 
ciple) in operation ten years ago, and will give him any 
information in my power,—JoHN BRown, 39, Heath-street, 
Birmingham, 

ALsRuM.—In answer to an inquiry by “Vertumnus” 
Feb. 28, 1866, I send a desciiption of an auxiliary bell I 
fixed to my alarum clock about eight years ago, and have 
not known it to fail more than twice in that time. The 
cord F F must be five or six inches longer than the dis- 
tance from pulley G over pulley H to the bell I, when the 
bell is swung back as far as it will go. To put the bell in 
position, first wind both weights of the clock up, then 
dr.w down the cord F F with the left hand, and turn the 
pulley G with theright till the cord is wound-up as tight as 
necessary ; hold the pulley fast with the right thumb and 
finger, and put the catch K in one of the notches in pulley 
G. The accompanying sketch represents the bell fixed 
and the weight D about to strike it off, 


A, bedroom. B, kitchen or room underneath bedroom, 
C. an alarum clock, D, alarum weight. E, catch for 
weight D to drop upon. F F, whipcord. G, small 
grooved pulley with two or three notches filed in the edge. 
H, a grooved pulley, over which the cord passes, I, bellin 
J, bell in pogition after the alarum has 


has-gone off. L, vertical ‘section of ‘grooved pulley and 
con showing the nail driven through to hold it to the © 
wa . ú $ 

By having a bell fixed.on this plan tae annoyance of 
having a clock tickingin a bedroom will most happily be 
avoided T; By Mi 
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ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


Aut letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. — 

LETTERS applying for information to be furnished by post 
cannot be attended to. i 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


CEUTA ION 


SUBSCRIBER FROM First (Bilston).—Thanks for your letter 
and sketch, The idea, you will perceive, has been 
already engraved; diffe:ing as to details, but yet not so 
much but that any one with an eye to economy of space, 
&c , would see where to alter the plan. Yours is compact 

_ in one respect, but it loses in giving length to the whole 
carriage, which, for many reasons, should be avoided. 

G. E, Davis.—See answers on rain gauge in recent numbers. 

B. A. H.—Wine-stone is a name in the Cape Colony for 
argol or the deposit in wine-casks. Much information 
on soldering wid te found in the early numbers of this 
journal; see also answers to queries iu this number. 

M. N. Hero.—We think that both the addition and im- 
provement might Le brought to work. 

WILLIAM TURNER.—We cannot insert. It is our wish to 
oblige all, but we object to insert tradesmen’s advertise- 
ments in our Subscribers’ Exchange. 

J. Marten.—We have net been able to obtain the informa- 
tion, but hope to do so in time for our next issue. 

Mopvus.—Bowen, Geo. and Chas., Phoenix’s Foundry, 
Dorrington-street, Clerkenwell, or Hvered and Son, 28 
and 29, Drury-lane, London, The latter, perhaps, the 
most suitable to your purpose. 

WILLIAM ALLAN--Will perceive that the question was 
answered in the last number. 

Oxon.—1l, The spring probably requires to be shortened. 
Employ a respectable tradesman. 2. The lever move- 
ment has been tried, but we cannot say that a perfect 

” velocipede has yet been invented. 

JAMES WALLACE.—See reply signed “J, Hunt” in present 
number, | 

Jonn M. (Aske-street).—Thankg, o 

T, W. B. W. S. M.—The process has been described more 
than once. See pages 269 and 281, Vol. I, 

Joun Davy (Swansea),—See information given by Para- 
celsus at page 298 ante. 

J, Bryanr.—We cannot insert otherwise than as an adver- 
tisement. 

R. S. T.—See information given by J. H. M, in our last 
number, paze 397, 

A. A.—Will be noticed in time. 

Joun E., Cairo Lopge.—Address the correspondent and 
not the editor. 

J46. P. W.—We never heard of such a patent and should 
advise you to feel your way carefully: 

J, Woop.—Write to Spon and Oo., Buotsellers, Buckl.rs- 
bury, London. 

W. H. Watiace.—Of J, Edgely, 43, Lamb’s Conduit-st. ect, 
Bloomsbury, . 

C. 8.—We cannot assist you. 

CHARLES WatErHousE.—You had better advertise; we 
cannot insert your communication in the “ Exchange.” 
CoLouR,— The specimen you send us seems to be what is 
known to printers as “glossy red,” and itis to be had 

from Mr. Dane, of Bouveric-street, Fleet sireet, 

A LEARNER (Stalybridge.)—The Greek letters p and s are 
simply arbitrary characters, used to represent 4 number 
ora dimension. Thus, for instance, instead of giving the 
square of, say 2568, the writer uses au arbitra. y, and says 
si; which being understood, Saves trouble, 

EDWIN BAkER.— We have no use for the turned ariicles 
ourseives ; you had better appeal to our readers through 
the Exchange. Communication will appear next weck. 


R. M. B,—Before throwing up your present situation, we. 


should advise you to advertise fur a permanent suuation 
in some London house at a low salary to start with. 

A Map AMATEUR.—Try Edgley, of 43, Lamb’s ( onduit- 
street, Bloomsbury, W.C, Thanks for your complimea- 
tary letter. 

J. H. L.—The Astronomical Register is published by J. D. 


Pott.r, 81, Poultry, price one shilling monthly, Itis an f 


exceedingly useful and interesting little journal. 


Our celumns are so crowded that we are compelled to omit | 


p numerous let:ers, answers, and reviews. 
Errata,—Allow me to correct an error in description of a 
reversing motion in a recent number, page 378; in the 


sixth line, the word cramp, should read crank.—E, J, W. | 


*,* We have to ask our correspondents to sign their com- | 


munications that they may be able to recognise the 
answer. * A Subscriber” is no signature—we have them 
by the thousand; the same with ‘ Well Wisher,’’ &, 


PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. | 


APPLICATIONS FOR LETTERS PATENT. 


Londona, improvements in the manufacture and pre- 
parat.on of substances and materials for polishing 
metallic and other surfaces, 


winding of clocks, time-pieces, and other machinery. 


ments in the treatment and utilization of the residual 
liquor arising from the production of chlorine gas. 
Leonard Kaberry, HKochdale, improvements in 
machinery for preparing fibrous materials, commonly 
called slubbing, intermediate, and roving frames. 


758, 


761. 
and tools. 


. George Hindes Smith, of St. Paul’s Church Yard, | 


. Fredrich Gustay Adolph Horstmann, Bath, the self- | 


. William Francis Deane, Farnworth, certain improve- | 


John William Yates, Birmingham, improvements in f 
spades, shovels, forks, and other similar implements |. 


ENGLISH MECHANIC 


764. 


769, 
784, 
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910. 
911. 
912. 


. Frederick Collier 


. Robert Howe Ashton, Ashton-upon-Mersey, Chester, 


. Oliver Weldon Jeyes, Stockton-on-Tees, Durham, an 
. John Higginbottom, Hyde-road, Manchester, improve- 


. Alexander. Angus Croll, Coleman sireet, London, 


. Preventing leakage of barrels and rendering packages 


. Inking rollers, A. V. Newton—4d. i 
. Mounting photographs, J. H. Smith—4d. 
. Locomotive engines aud railway carriages, G. R. 


. Gas meters, J. Bathgate—i0d, 
. Rib ho.ders for umbrellas, T, K. Mace—4d. 
. Mutes for spinning, W. Mayall, J. Knott, and W. 


2, Wringing machines, H. Lewis—1s. 2d. 


. Cutting scrolls, frets, &c,, J, Kennan—10d, 
. Preparing and supplying food fur cattle, Wallacy—4d. 
. Looms, A, W. Pearce—6d. 

. Signalling on rai:way trains, J. O. Stovin—4d, 

. Balloons, P. Haenlein—6d. 

. Apparatus for melting sealing wax, W. Dunger—4d. 
2. Pr: jectiles and cartridges, J. Von der Poppenburg—S8d. 
. Letter clips, book markers, paper knives, &c., ‘I. 


. Machines for cutting hay, straw, &c., R. R. Riches 


. Paddle wheels, W. C. Goliings —8d. 
. Manufacture of postage and other stamps, J. H. 


. Hoisting tackle, P, J. Jamet— 8. 
. Vermin traps, G. K. Geyelin—4d. 
. Manufacture of bricks, A. Lockwood and A, Lock- 


. Kitchen ranges, F. Browo—1id. 
. Felt hats, C. Vero —4d. 
. Smelting furnaces, H. Brook, J. Eastwood, and 


. Pumps, 0. D. Young—ldd. 

. Locks, &c., R. Nabhs—lIs, 

. Illuminating light-houses, J. R. Wigham—8d., 

. Securing doors of safes, &c., G. ©. Thompson—4d. 


. Cleansing and polishing forks, C. Martin—-Is, 4d, 
. Pumps, K. Baynes—10d. 


, Stringing and tuning pianofories, &c., W. Moody and 


. Apparatus for steam cultivation, W. Bulstrode —8d. 
. Manufacture of maileable iron and steel, Pluyer—4d. 
. Separating vegetable fibre, G. T, Bousfield—6d. 

. Flexible tubing or hose, G. T. Bousfield—4d. 

. Electric telegraphs, A. Millar—4d, 


. Traction engines, J. &. N. Allesne —1s. 4d. 

. Separating and washing ores, &c., H, Simon—Is, 6d, 

. Building ships and other vessels, J, Bethell—4d. 

. Pianofortes, B Johnson—4d, 

. Lubricating oil, W. Teall, L. Lepaige, & Simipson—4d, 
. Waterclosets, J. I. Darribet—6d, 


. Fire-arms, C, W. Lancaster—8d. 


. Regulating the supply of gas, C. Esplin—6d. 

. Hair cutting and shearing machinéty, Maynard=ts, 
. Safety Valve for kitchen boilers, J. Brown ~4d, 

. Transmitting signals and alarms, J. S5. Watson—4d. 
. Pointing wires for pins, needles, &c., Newby—8d,* 


John Varley, Bloomfield-road, Plumstead, improve. 
ments in drill and other braces, which improvements 
are also applicable to driiling machines and other 
apparatus for boring holes. 

George McKenzie, Glasgow, improvements in obtain- 
ing illuminating gas and oil. 

Edmund Tonks, Birmingham, improvements, in case- 
ment and other stays. i 


. Rolla Badger, Dowgate-hill, London, improvements 


in shears and scissors. ; 

Bakewell, Haver tock-terrace, 
Hampstead, improvements in machinery for rolling 
and straigh:ening cylindrical metallic rous and tubes, 


improvement in pictures obtained upon paper, glass, 
porcelain, or other surfaces with transparent or semi- 
transparent materials. 


improvement in the manufacture of ice to fit it for 
making effervescing drinks, &c. 


ments in the construction of brushes for pol.shing 
paper prepared for the manufac ure of paper hangings, 


improvements in arrasging couduits or channels for 
the reception of gas, water, and other mains, tubes or 
pipes, and telegraphic wires, also for the conveying 
away of smoke or noxious vapours from buildings, and 
for the ventilation of buildings and other places. 


LIST OF SPECIFICATIONS, &c. 


Telegraphic apparatus, H. A. Bonneville—1s, 

Curing smoxy chimne,s, B. Greenwood—4d. 

Manufacture of iron rods and bars, &c., H. A. 
Bonnevilie—8d. 


' impervious, A. V. Newton—4d. 


Stephenson and G. H. Phipps—4d, 


Dennis—id. 
Rotating brushes, J. Drinkwater —4d. 
Winding silk, &c., W. Kilbey—4d. 


Strect railways, R. A. Brooman—8d. 
Ornamenting metal tubes, G. Burt—Ils. 4d, 


Rolling beater bars for thrashing machines, W. 
Gray—6d. 


Corbett and R Harrington—4d. 


and C. J. Watts—4d. 


Johnson —4d. 


wood, jun.—4d. 


G. Brook—4d. 


Fastening for sleeve links, &c., H. Jenkins—4d._ 

Preparing wool, &c., A. Llingworth and H. Iling- 
worth—ls, 2d, 

Obtaining motive power, W. Brookes—lIs. lüd. 


Rounding and polishing shot, shell, &c., W. Clark—lIs, 
Steam and atmospheric hammers and preses, &c., J. 
Vaughan—10J, 


W. J. Huband—8d. 
Expressing liquids, W. E. Newton—10d. 


Hat ventilator, R. stanley—4d., 


Rabbles for puddling iron, G. W. Dyson—4d, 
Protecting iron ships from oxidation, E, Ritherdon 


— iS, 41. 


Lace, F. R, Ensor—10d. 


Cornice pole and other rings, O; H, Williams+d, 


| jecting from the shaft of a pillar. 


978, Harrows, cultivators, &c., J. Badger—4d. 

979. Substitute for coffee, M. Diosy—4d. a 
98). Barning hydro carbon oils and gases; G. Davies—8d. 
981, Drilling or boring rocks, &c., J. H. Johnson—Is. 

982, Actuating valves of steam engines, &., J. Jones—8d. 


| 983. Cardiag wool, &c,, J. Ellis, C. Walker, & Preston—4d. 


984, Pre,enting corrosion on the surface of glass, W. B. 
Richards—4d, ` : 

985, Reducing wheat and other straw, Garrett, jun,—10d. 

936. Gas engines, P. Hugon—ts, 4d, 

987. Breach loading fire arms, A Muir—J0d. ; 

988, Steam boilers, &., G. Rydill—4d. 

939, Fireplaces and flues, E, Welch—8d. 


*,* Specifications will be forwarded from the Comraissivaers of 
Patents’ Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 5s. must 
be remitted by Post-offics Order, made payable at the Post-office, 5, 
High Holborn, or Mc. Bennet Woodcroft, her Majesty’s Patent Office. 
We cannot undertake to forward- Specifications, or Books advertised 


from the office of Taus ENGLISH MECHANIC. ; 


PROPERE RECORRE, 
‘AT THE MASONS’ HALL TAVERN, 
By Mr. G. A. Brown. 

Freehold house, being No. 1, Sydne;--street, Well.street, 
Poplar, let at £18 per annum—sold for £210, 

Leasehold improved rent of £20 per annum, arising from 
‘¢ The Prince Alfred” beerhouse, situate at the corner of 
Tapp street, Bethnal-green, let at £23 per annum, term 
s9 years from 1813, at £3 per annum—£2d0. 

Leasehold shop, being No, 26, Wellington-street, Beth- 
nal-green-road, and two houses, being Nos, 14 and 15, 
Not ingham-street, Waterloo Town, producing £57 8s. 
per a term 62} years from 1846, at £24 per annum 
— £250. 

Freehold two houses, being Nos.13 and 14, Sydney- 
street, Green-street, Bethnal-green, producing £33 12s. 
per annum—£5d0. 

Freehold two plots of building land, in Brookfield-road, 
South Hackney—£160. 

Leasehoid two houses, being Nos. 14 and 15, Sydney- 
street, Poplar New Town, producing £45 10s per 
annum, term 97 yea:s from 18355, at £5 5s. per annum 


— £270. 
AT GARRAWAY’S. 
By Messrs. GxEEN and Son. 
Leasehold business premises, being No. 37, Hastcheap, 
a about 15 years unexpired, at £74 15s, per annum— 
£610, ` 


ART NOTES. 


We do not envy the architects who have to design a 
noble elevation for the new National Gallery in the face 
of that element which dominates Trafalgar Square, the 
Nelson Column; Had our so-called ‘Committees of 
Taste ?? understood their business when this column 
was proposed, they would have felt, as the Romans did 
with regard to similar works, that acolossal pillar would 
materially injure the effect of the surrounding architec- 
ture. Trajan’s Column stood ina sort of pit, the right 
position for such a work. Egyptian obelisks were of 
different character from these shafts, but were,.never- 
theless, adapted, with still more noble felicity, to their. 
surroundings. ‘The fine sense of the Greeks rejected 
these monsters altogether. We ignorantly placed a 
column to the memory of the hero of Walcheren on the 
top of the handsomest flight of stepsin London, The- 
notion of placing statues on the summits of tall pillars 
is a barbarous one, only exceeded in senselessness 
by that most hideous of human works, the rostral 
column, which last, however, must have shocked the’ 
Romans’ senses in a less degree than it does our own, 
because it probably derived its ugliest feature, the pro- 
jecting beaks, from acustom of regarding with pride 
the * Rostra,” a court so called because it was decorated. 
with the beaks of the ships of Antium, which were no 
improper ornaments in such a situation, and suspended 
as they were, however ugly they appeared when pro- 
The Romans, even in 
the time of Trajan, felt the error of such structures so 
keenly that they placed Trajan’s column where a series 
of galléries permitted the work and its details to be 
seen, and gave, in the poptlar idea, if not in fact, to the 
statue on its summit so much òf significance as was dte 


| to the office of holding in its hand the ashes of the em- 


peror. Moreover, this structure is but 115 feet in height 
to the abacus, while that to Nelson exceeds it in altitude 
by more than half as much again, The Duke of York’s 
Column is 111 feet high. Wren, when he placed the 


| Monument where it is, recognized the propriety of such. 
: structures, and was happily restrained from erecting 


that wonderful design of his, which represented a shaft 
with loop-holes having gilded flames issuing from 


| them; the modesty of Charles the Second rejected the 
statue of himself which was originally proposed by 


Wren. 

Iris stated that, during the late gales, the famous 
steeple of St. Nicholas Church, Newcastle—ons of the 
most beautiful works of its kind in existence, and which 


-is very much in need of repair—rocked to and fro so 


much that it was expectedto fall. Also, that the Coun- 
cil of the town and the churchwardens have been 
quarelling about who shall pay for the repairs, which, 
meanwhile, are neglected. Probably, the next storm 


: will settle the question in its own way. One suggestion 
we may offer to the belligerents: that the beauty of the 


design of the steeple and its admirable masonry attract 


‘people to the town of Newcastle, who, say within one 


generation, spend at least as much money as would pay 
for all that is needed to be done. Some funds have been 


' subscribed to the construction of the work. That the 
Structure itself is a crown of honour to that town, which 


is now one of the wealthiest in England, may be fit for 
consideration by those who seem more willing to save 
their money than their steeple. The church-spire of St. 
Dunstan’s-in-the-Hast (not “in-the-West,” as some fancy), 
London, has been presumptnously and ignorantly com- 
pared with that of St. Nicholas at Newcastle, to which it 
is as inferior in size as it is in grace, structural merit and 
dignity. 


SCIENTIFIC NOTES. 


Surveyors and others in the habit of using telescopes 
containing crosswires are sometimes inconvenienced by 
the breaking of the delicate fibres of spider’s web. A 
recent number of the Archiv fur Seewesen contains a 
simple method of making threads of glass to replace 
them when broken: It may be put into practice almost 
under any circumstances, and may, perhaps, be found 
useful onan emergency. Take a thin slip of window glass, 
and heat itatthe centrein the flame of a lamp. When 
the glass is red-hot the strip may be pulled apart, and 
two pieces with pointed ends are formed. Hach of 
these is to be heated in the flame until a small button 
has formed on the end, and whilst they are still hot 
the two buttons are to be brought into contact with 
each other. If the two be now pulled quickly apart 
a thread will be produced, the fineness of which will 
vary according to the softness of the glass and the 
rapidity with which the hands are separated. A very 
little practice will be sufficient to enable anyone to 
manufacture a thread of sufficient fineness for use in a 
telescope when it would be impossible to procure a piece 
of spider’s web. 

M, Jacini, the Minister of Public Works, made a com- 
munication to the Chamber of Deputies at Florence, on 
the 25th ult., to the effect that the tunnelling of Mont 
Cenis, which has been retarded by a layer of quartz rock 
and by the cholera among the workmen at Bardonneche, 
will probably be finished in 1871. 

THE French Government have despatched M. Lenor. 
mand to the Grecian Archipelago to study and report the 
progress of the new volcanic island of the Santorin group. 
He is to be accompanied by a chemist, geologist, and 
botanist, and a frigate has been placed at the disposal of 
the savants during the time of their stay, 

Dovsnts AS TO OzonE.—In a lecture lately delivered by 
Professor Frankland at the Royal Institution, he stated 
that the alleged presence of ozone in the atmosphere cannot 
be proved, Thus, there is no evidence that atmospheric 
ozone has any effect on the prevalence or absence of infve- 
tious diseases, as commonly supposed. 


CHEMICAL NOTES, 


New Test FoR Potssu.—Bitartrate of soda is recom- 
mended by M. Plun Rett as a prec.pitant of potash. The 
solution is made by dissolving tartaric acid in water, divi- 
ding the solution into two parts, saturating one of these 
with carbonate of soda, and then mixing the remaining 
acid so‘ution. The liquor containing potash must þe 
slightly acidulated before the reagent is added. 

EXPERIMENTS WITH AMMONIA,—A very interesting ex- 
periment devised by Kraut and described in the ‘ Annalen 
des Chemie and Pharmacie” has been published in the 
Chemical News. The author hangs a platinum spiral in 
an open wide-mouthed flask containing so much strong 
ammonia, that the liquid nearly reaches to the end of the 
spiral, Having made the spiral and the ammonia hot, 
he passes a stream of oxygen through the liquid, The 
active decomposition of the ammonia which now takes 
places, soon brings the platinum spiral to a bright red heat, 
and the mixture of gases is exp'oded. The explosion 
reduces the temperature of the spiral fer a moment, but 
the action proceeding, the wire is again made red hot, and 
another explosion is produced ; and so on as long as the 
experimenter wishes, By introducing a very rapid stream 
of oxygeu near the level of the ammonia, and close to the 
spira!, a continuous combustion may be kept up, pro- 
ducing the long-drawn sound which is heard when a jet of 
hydrogen is burned in a vessel of oxygen. In the first 
stage of this reaction before the ammoniais made hot, 
Kraut shows that the ammoniacal vapours are oxidised, 
and nitrous acid produced, which combines with unde- 
composed ammonia toform the nitrite. Wohler has very 
recently stated that nitrous acid is also formed when 
ammonia is oxidized by means of permanganate of potash, 
The decolorized solution filtered from the precipitated 
hydrated peroxide of manganese and evaporated, yields a 
mixture of carbonate and nitrite of potash, the latter 
shown by the evolution of red vapours on the addition of 
an acid. a 


~~... 


a 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. - 


Reconstrnction of Water o3 Bridge over the river Irwell, 
and the formation of approaches thereto. Particulars at 
the office of the City Surveyor, Town Hall, Manchester. 

- Restoration of Helmsley Parish Church, and reseating 
the same throughout. Particulars at the office of Messrs, 
Banks and Barry, No.1, Westminster Chambers, Victoria- 
street, London, 

E.ection of two houses in George-street, Nottingham 
Hill, Particulars of Mr,.John Clarkson, 36, Great Or- 
mond-street, W.C. 

: Laying of 3,000 yards of 6-inch red and blue tiles, 
labour only. Particulars of Mr, John W. Sawyer, con- 
tractor, Dulwich. 

Erection of new buildings at the Metropolitan Buildings 
Society's Asylum, Ball’s Pond, Islington. 

- Erection of a villa at Spa Bottom, Esher, Surrey, Par- 
ticulars at the office of Mr, Henry Walker, Hampton 
Wick, near Kingston-on-Thames. 


ENGLİSH MECHANIC AND MIRROR OF SCIENCE, 


Erection of a vicarage-house and offices at Lindsell, near 
Great Dunmow, Essex. Particulars with Mr. Frederick 
Barnes. Architect, Lower Brook-stieet, Ipswich, l 

Widening the Lady’s Bridge for the Local Board of 
Shefe d. Particulars at the offices of the Board, Bower 
Spring, Sheffield. 

Erecting a brick-tank gasholder, 70 ft. by 20 ft. for 
the Directors of t1e Banbury Gas Company. Particulars 
at the Gaz Works, Banbury, or of Mr. Alfred Penny, 
Wenlock Iron Works, City-road, London, 


TENDERS SENT IN FOR BUILDING 
WORKS, 


For erecting villa at C'apton. Mr, Joseph Tanner, 
architect :—Chapmin and Eaton (accepted), £85). 

For alteration and additions to Manor House, Erith, 
Mr. Hubert Ford, architect :—Vickery (accepted), £260. 

For repairs and re-building sea-walls, re-coostruction of 
outfall sewer, and embankments, at Awre, Gloucester- 
Shire, Mr, E. J, Reynolds, architect : —Rumboll (accepted), 
£511 10s. ; 

For fitting up offices in Finsbury Place, Moorgate Street, 
for the London and Anstralian Agency Company, Limited, 
Mr. W. Williams, architect :—Rowley (accepted), £300. 

For Patent Concrete Stone Company (Limited), First 
portion of works for their new factory, Kast Greenwich, 
Mr. Thomas Piper, architect :—Higgs (accepted), cottage, 
£3,850 ; fences, £252. 

For alterations and additions to St. John’s Schools, 
Buckhurst Hill, Essex. Mr, Joseph Tanner, architeet :— 
Ezan (accepted), £370. 

For the erection of a shop and premises at Hackney. 
Mr, T. Green, architect :—Fox (accepted), the building, 
£3,063 ; plite glass, £277. 


MEETINGS FOR THE WEEK. 


TuESpsAy.—Medical and Chirurgical. 8}. Civil Engi- 
neers, 8. Discussion upon Mr, Williams’s paper, * On the 
Maintenance and Renewal of Permanent Way.’ Z5o!o- 
gical, 8}. Ethnological, 8. 1. Mr. John Crawfurd, “ On 
the Invention and Use of Writing Materials” 2. Prof. 
Dadabha Naorji, ‘‘ Notes on Mr. Crawfurd’s Paper on the 
European and Asiatic Races,” 

THurspAY.—Chemical, 8.. Annual Meeting, 


PRICES CURRENT OF TIMBER. 


Per load— £8 £58, gs ÈB 

| Teak ..ssoossveeee LL 10 12 10 | Canadaandqual. 1210 14 10 
Quebee, red pn. 3 5, 415/St. Petersburg 

yellow pine 215 3 10 Vel. ssveoeee 1010 12 0 

Mumel opecoeres 0 0 0 0 Finland oeerentences 8 0 10 0 

ElM nasses 310 5 O| Memel sesucen O O O 0 
Dantzic oak...... 310 6 Oj Christiania, per 
Fl ranse 2 9 “3105 C. 12 ft. 
Memel fir....... 3 0 3 10 by 3 by 

Riga seese ween 3 5 3810 9in. yellow 18 0 23 0 
Swedish seses 2 5 2410|Deck, Plank, 
Masts, Quebec, i Dan tzic, 
rd. pine... 610 8310 per 40 ft. 

yellow pine 5 0 6 0 5 in. ... 014 1 6 
red pine...... 0 0 0 O| Staves,perstand- 

Lathwood, Dant. ard M. 
fM asese 5 10 6 10] Quebec, pipe ... 80 0 85 0 
St. Peter's.. 7 0 38 0 puncheon.., 20 0 25 0 


Baltic crown 


Yellow Pine, per 
pipe EERS 0 0 190 0 


reduced ©. 
Canada, lst qual. 17 10 20 0 


MISCELLANEOUS. 
££ 8. 

PUMICE STONE pr 
TON vecsearserer 8 0 
OILS, &¢. 
Seal, pale pr.tun 50 0 0 0 
Sperm body .....120 0 122 0 
Cod eObraseogsegresees 49 10 50 0 
Whale, Sth Sea 
pale eearsoecesee 


Ss £ 
Olive, Gallipoli... 56 10 0 0 
Cocoanut, Coch. 

i ton Oreccesoeces 52 0 53 0 
Palm, fine (EEIEIIE) 43 T0 (9) 0 
Linseed sesse. 40 15 0 0 
Rapeseed, Eng. - 

pale ssssosos 49 0 O 0 
t 0 


48 050 0| Cotton, seed s... 33 10 39 


LATEST PRICES OF METALS. 


_ COPPER. £ sd £8 4, 
Britis h—cake and tile............per toa 93 10 0 96 0 0 
Sheet PET IEVISTICRIC I do 96 0 0 101 0 0 
IRON. 
Pig in Scotland ....... esseossese DEE LON, 3 17 2 cash. 
Welsh Bars, in LONdON. sssseses do 710 0 715 0 
Wales ..crccvsees do 615 0 700 
Staffordshire... do 810 0 0 0 0 
Sheets, single in London sses: do 10 15 0 00 0 
Hoops, first QUALIEY. cccccseasearee do 9 15 0 — 
LEAD. 
Pig, FOTeigNn. se ssreneessorsoseser e per ton 20 0 0 2) 5 0 
Red or minium LETTET IZEIEEIESIEEIE E] do 22 0 0 pnu. 
QUICKSILVER seseo sosrensrreaceese PET bottle 7 17 6 8 0 0 
STESL. . 
Swedish faggot  ssssorserenrssso per ton 0 0 0 — 
39 Keg. sessosossoosooressso do 15 5 0 15 10 0 
TIN, ; 
English BloCKS.ssisersessorsssasee POr CWE 410 0 411 0 
BAUCH coevsecccccsscssersccvecconrseses do 4 6 10 4 pi 0 


LONDON COAL EXCHANGE. 


PRICES OF COALS PER ToN. 


- Buddle’s West Hartley, 163.; Hastings Hartley, 16s. ? 
Hollywell Main, 15s. 6d. ; North Staffordshire, 17s. ; Walls” 
end Hetton Lyons, 15s. 6d. ; Wallsend Peasher Primrose 
15s. 9d.; Wallsend Caradoc, 18s. 6d,; Kelloe, 163. 3d. ? 
East Hartlepool, 19s. ; South Hartlepool, 16s. 6d, Ships 
at market, 28 ; sold, 27; unsold, 1; at sea, 25, . 


| [Marcu 30, 1866. 
IMPORTANT TO ADVERTISERS. 


The Proprietor of the ‘* English Mechanic” gives inser- 
tion to Workmen’s Advertisements, ‘Situations Wanted,’’ 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words. Every additional Light Words 
Four pence, 

Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 


—e 


SITUATIONS WANTED. 


\ N TANTED, a Situation as Engine Driver, or Driver 
and Stoker, where air pumps are used preferred. 
Address, E. S., Office of the EneLIisau MECHANIC, 75, 


Fleet-street, London. 
ironworks. —Address, Bx 14, Post Office, Hull, 


1° 

A DRAUGHTS WAN is open to a Re-enagagement,— 
Address §. P. R, Vacher and Sons, 29, Parliament- 

Street, 8. W. 


PRACTICAL ENGINEER of great experience wishes 
a Situation as Foreman.—Address E M. J. C. Ames, 
Newspaper Agent, Lyham-road, Clapham-road, Surrey. 


General Manager or Secretary, in an engineering or 


SITUATIONS VACANT. 


WANTED, a steady energetic man as Foreman in a 
Girder and Roof Shop, Address Eps.lon, Post 
Office, 163, Strand, W.O. 
ANTED, a Builder’s Clerk. Apply, by letter only, 
T. Y. M., Post Office, Birmingham, 


ANTED, a good Grainer, Marbler, and Wr.ter, 
Address Randall and Son, House Decorators, &c., 
Gui'dford, Surrey. 


FOR SALE, 


RAMP (Powerful Iron Sliding), suitable for building 
purposes, Crowbars, and other tools, At 6, Bride- 
street, Liverpool Road. 


ORTABLE ENGINE, a Bargain, 4-horse power. Apply 
to Smith, Brothers, Engineers, Thrapston, l 
PAIR of 5-horse Horizontal Engines; can be worked 
together or separate; pump complete, with separate 
motion. App'y at Dalston Saw Mills, Regent’s Rov, N.E. 


WO and a Half Horse-power (Horizontal) Steam 
Engine, £15 15s. Ray, Mead, and Cə., 38, Upper 
Thames Street, E.C, 


WANTED TO PURCHASE. 


P NGINEER’S TODLS, Second hand, Address, D. C., 
care of Mr, G. Street, 30, Cornhill, E.C. 


ELL, for a Factory. Apply, post paid, A. B., Mr, 
Edmonson, 11, Dowgate Hill. 


i pei ces re a ee eS 
ANDRIL (Second-hand, Sliding), Screw-Cutting 
Lathe, 5 or 6 inch centre, Apply, by letter, J. 
Short, 12, New-street, Kennington. 
ee 
YLINDER and Flat Zinc Cauls, for Pianoforte making ’ 
Bench, Belly Board, Fall Planes, Top Moulding, 
Piane and Caul, &. A. Q. W., 19, Richmond-grove, 
Barnsbury, 


DUBLIN 
INTERNATIONAL EXHIBITION. 


Dmna 


No, 632—CLAss D—Sxorion 22. 


ee 


PRIZE MEDAL 
AWARDED TO 
OQHATWOOD’S 
PATENT SAFE AND LOCK COMPANY 
(Limited), 
LANCASHIRE SAFE AND LOCK 
| WORKS, BOLTON, 


FOR THEIR 


FIREPROOF SAFES, LOCKS, &é 
| “WITH SPECIAL MENTION OF THE ` 
«WEDGE PROOF FASTENINGS ”, 
| or oo, |. 
S. CHAT W)d 6 D 
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W. HARTS HIGHLY ALBUMENIZED 


e and other PHOTOGRAPHIC PAPERS, 8s. 6d. per Quire post- 
free. Paper prepared for Wholesale houses, 
F. W. H.S VOLUMETRIC APPARATUS, 
F. W. H.’s GOLD and SILVER SAVER. 
E. W. H’s ECONOMIC FILTER and PERCOLATER. 
F, W. HARTS MAGNESIUM LAMPS, the first and best intro- 
duced, from 5s, upwards, Wire or ribbon, &c. 


N.B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 


52, CANTERBU RY-ROAD, near Kingsland-gate, London, N. 
Post-office Orders on Kingsland-green Office. 


MERICAN MECHANICAL AND 
ENGINEERING BOOKS, Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks. 
TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


LANS, ELEVATIONS, &c., Made, Copied, 


Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars: 


CREW CUTTER’S GUIDE, 
Price ls, 6d., or stamps. 


- Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps jin, 
2 inches, Mr. tworth’s thread and make, 

A lithograph showing a new radius gear invented by the author 
of this work. 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
veptiord, Kent. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&e., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWEEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each, 


THE PATENT OAP FOR MAPS, DRAWINGS, &c, 
Disc at ond 


* Cap.” 


> Ne SS 


Showing plan “ Capped, 


ESSRS, WALLIS and Co., beg to draw the 


attention of- the Public, but especially of those engaged in 
the Engiueering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(L.) That thel‘ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged, (3.) That it economises 
apace. (4) That it affords a ready index. In fact, its simpltvity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 

To be had only of the Patentees, 
Wm. WALLGS and Co, 


1, Charles-street, Parliament-street, Westminster, S.W. 


WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Spencer, Esq., Surgeon, etc, 
Salford, deservedly celebrated as the most successful practitioner 
in all pulmonary affections, 


To invalids whose ailments are increased in frosty and foggy 
. weather, it isa never-failing source of comfort and ease from suffering 

enabling them to breathe with freedom during the keenest frost and 
thickestfog. SPENCER’S ELIXIR possesses every property which can 
be beneficialin cases of COLDS, COUGHS, ASTHMA, and all Complaints 
ofthe Chest and Lungs, The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and too often 
gains the mastery over its victims before even its approach, much 
less its presence, is suspected. Consumption is one of the most 
common and fatal, and, letus add, most distressing diseases to which 
the inhabitants of this country are exposed; the duty, therefore‘ 
becomes paramount, upon all who have the means of repelling such 
an enemy, to urge its adoption upon others ; and such means are pro- 
vided in SPENCER’S PULMONIC ELIXIR. 


Prepared with great care by the Proprietors, T, ROBERTS and 
Co., 8, Crane-court, Fleet-street, London.—May be had of all Medi- 
cine Vendors in the Kingdom, in bottles at 1s. 14d. and 2s. 9d. each. | 


NATIONAL INSTITUTION for DISEASES 


, of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. 
THOMAS ROBINSON, Hon, Sec, 


SCIENTIFIC AMUSEMENTS,. 
FREDERICK J. COX, 
22, SKINNER STREET, SNOW HILL. 


PHotrograruic Apparatus. A complete set for Land- 
scapes and Carte de Visite Portraits, with guaranteed 
lens and Camera, tripod stand, bath, dipper, scales, and 
weights, printing frame, chemicals, prepared paper, 
and every requisite material, packed in case, and full 
instructions given (see Catalogue, section 3, post free 
(two stamps), £5 5s. 

Curar Ser of Photographic Apparatus for Portraits 
and Views, with chemicals and good lens, 63s. ; 

Cox’s Compendium of Photography, giving full in- 
structions, illustrated by wood cuts, 52 pages, post free 
7 stamps. i 

GALILEAN TELESCOPE, 4ft. focus, brass focus tube, 2łin. 
object glass, 12s. 6d. 

Lenses for constructing Telescopes, showing Jupiter’s 
Moons or Saturn’s Rings, with instructions, post free, 
3s. 6d. 

Lenses for constructing Microscopes, showing 
animalcule in water, with directions, post free, 4s. 6d. 

Comrounp MicroscopEr, power 2,000 times, in cases 
complete, 8s. 6d. 

WORKING MODEL of Steam Engine, guaranteed, 
5s. 6d. ; ditto, best make, 15s. 

EnGinr Model Boilers, cranks, pistons, slide-valves, 
stopcocks, &c., see catalogue section 5, free 2 stamps. 

ELECTROTYPE Apparatus, whereby copies of Medals, 
Seals, &c., can be readily made, 5s. ; large size, 7s. 6d. 


Apparatus for Electro Gilding or Silver Plating Small. 


Articles, 3s. and 9s. 

Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined; also covered wire, 
binding screws, porous pots, and every requisite material. 

Arr Pumps, Cylinders for Electrical Machines, and 
portions of apparatus ofevery description for Amateurs. 


A DESCRIPTIVE CATALOGUE 
or 
OPTICAL AND SCIENTIFIC INSTRUMENTS. 


Srcriow I.—Achromatic, Pocket, and Astronomical 
Telescopes: Single, Compound, and Achromatic 
Microscopes. l 

Szcrion I.—Magic Lanterns, Dissolving Views, and 
Apparatus for Public or Private Exhibitions. ; 

Sxction IlJ.—Photographic Apparatus and Chemical 
Materials. 

Srction IV.—Surveying, Mathematical, Meteorological, 
and Nautical Instruments. e 

Szction V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 


Machines, Air Pumps, Chemical Apparatus and 


Philosophical Instruments. 
Each Section Post-free on receipt of two stamps. 


Published by FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNow HILL, LONDON. 


NEW BOOKS. 


Just published, price 5s., 


DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description ofall the Drawing Instru- 
ments that are of any value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It includes a 
description of Instruments for striking useful geometrical forins—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c. 

The work is serviceably bound n cloth, containing 250 pages 8vo. 
and illustrated by over 200 Engravings 

Remittance 5s., may be in postage stamps, 


Just Ourt.—OnzE HOUR at MODELLING. 


IMHE ART of ORNAMENTAL and FIGURE 


MODELLING in CLAY, WAX, &c., in all its branches. 
Simple instructions. Illustrated by Fhotographs taken from Original 
Clay Models, showing the various stages of execution. Invaluahle to 
Carvers, Masons, Engravers, Die Sinkers, Chasers, Mugineers. 
Vraughtsmen, &c. Twelve medals have been awarded to the Author 
for proficiency in the above art. Now ready, post free for l4 stamps, 
Address T. Dewson, Warwick. 


One Volume, post 8vo. with portrait, price 3s. 6d, 
Contribution towards a History of 
ELECTRO-METALLURGY, 

Establishing the origin of the art. 
By HENRY DIRCKS, ©. E. &c., 
Author of * The Life of the Marquis of Worcester,” &c., &c, 
London: E. & F, N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 

World, E. and F. N. SPON’S CATALOGUE ot BOOKS, 

New and Second-hand, relating to Architecture and Building, Civil, 

Mechanical, and Military Engineering, Metallurgy, and Mining, 

Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &c, 


London: E. & F.N SPON, 16, Bucklersbury. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps, 
Workmeu’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C,E, and Architect, 34, Arundel-street. Strand, 


Just Published, in 4to. case, price 3s. 


IAGRAMS giving WEIGHTS of IRON 
GIRDERS up to 200 Feet span. By B, BAKER. 


London: E, & F. N. SPON, 16, Bucklersbury. 


Now ready, Tenth Edition, revised with additional matter, neatly 
‘bound in roan with tuck and gilt edges, price 7s. 6d. 


OCKET BOOK OF MECHANICS AND 


ENGINEERING: containing a Memorandum of Facts and 
connection of Practice with Theory. By John W. Nystrom, C.E. 
London: TRUBNER & Co., 60, Paternoster-row. 


RCHITECTURAL AND ENGINEERING 
BOOKS.—Messrs. WILLIS and SOTHERAN have 
recently published a CATALOGUE of a CAPITAL COL- 
LECTION of BOOKS, both New and Second-hand, com- 
prising many very highly important and valuable Works 
on ARCHITECTURE and CIVIL ENGINEERING, in 
perfectly clean and good library bindings. Now on SALE, 
at extremely low prices for Cash. The Catalogue sent post- 
free on the receipt of two postage stamps. 


WILLIS & SOTHERAN, Establishment, 42, Charing- 
_ cross (opposite Craig’s-court). 
Prize Medal, Paris Exhibition, 1855. 


JUST PUBLISHED 
(Gratis). 


THEGREATCRINOLINEQUESTION 
Solved by Her Majesty 
THE EMPRESS OF THE FRENCH. 


Ladies should at once obtain erarts of their Draper or 
Corset Maker, THOMSON’S new Illustration, showing 
the veritable ‘“ MODE DE L’IMPERATRICE.” 


AMERON KNIGHT will forward onginal 
articles on the following :— , 
1. Remedies for defects in the screwing process. 2, Geometry for 
Engineers. 3. Analysis of Foremanship. 


For terms, Address, 1, Douglas-street, High-street, Deptford, 
C SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 6d. ; T squares, 1s. to 5s,; Measuresand Rules 
o fall nations, Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


AUTION to ARCHITECTS and BUILDERS. 
In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 
SMITH’S PATENT DOUBLE-ACTION DOOR SPRINGS: 
SMITH’S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWS 
The above are most respectfully requested to observe that all 
GENUINE ARTICLES are stamped with the NAME and ADDRESS 
SMITH, Patentee, 69, Princes-street, Leicester-square, London 
and SUCH ONLY are WARRANTED. ; 


T° CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Train Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description. 

JOHN HORSLEY, 
Tron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER. 


STEAM ENGINES, -HORSE POWER, 
l 1) fi STS HORIZONTAL, wlth GOVERNORS 
TO P/N PUMPS, &c., 
COMPLETE, £15 15s. 
RAY, MEAD, AND C0., 
38, Upper Thames Street, E.C 


Illustrated price lists on application. 


AMATEUR’S LATHES. 
ENTLEMEN who require a Turning or 


Screw-cutting LATHE would do well to order of 


RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 


77, GREAT SUFFOLK-STREET, BOROUGH, S.E, 
Lathes ready for use from £3 10s. 


STEAM ENGINES for THE MILLION. 
PERSONS requiring SMALL STEAM ENGINES, 


from One to Twenty Horse Power, will do well, before giving 
their orders, by enquiring at the KENNET IRON WORKS, 
READING, where Engines and Boilers of the best material and work- 
mauship can be obtained at such prices never before offered to the 
public. . 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


A 
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UPFIELD GREEN, 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EO, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


‘PLANS, DESIGNS, 


TUCK’S 
PATENT PACKING FOR STEAM ENGINES, &e.» 
INDIA-RUBBER VALVES, &c. 


O~ J. H. TUCK AWD C0., 
beg to call attention to the annexed 

“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

Saver IND! A-RUBBER, 

BUFFERS, 

Hoss, fupmye, BANDING, &c. 


J. H. TUCK AND CO. 35, 
CANNON STREET, E.C. 


WORKS, LAMBETH. 
. Contractors to the Admiralty. 


W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING, 


JOSEPH 8TANGEY, 

; (Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arrange trom instruction accerding to 
requirement, 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
l out to Reale. 


JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIET, 
‘Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds‘of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c, Boring, turning, planing, screw and wheel 
utting, dividing, &e, 
4, GIBSON-STREET, WATERLOO-ROAD, §, 


DUS EUX’S ANTI-CORROSIVE 
. PREPARATION FOR PREVENTION OF INCROSTATION 
STEAM BOILERS. 
Extracts from Testimonials. 


MR.J. ABBOTT. 

Sir,—We have used your Composition for some time and find it 
Yemoves the Inerustation upon the inside of the Boiler, better than 
any othercomposition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS. 

Sir,—We have used your Composition for about twelve months, 
and find it the best we ever used, our boilers being free from scale, 
andin good condition, Please send us a supply as soon as conve- 
nient, and oblige,—Yours respectfully, E. BRITCHFORD, Managing 
Engineer to Messrs. Courage and Co. 

Agent Mr. JAMES eeOR Ta. ee Dockhead, Bermondsey 
ondon, 


QTAN DARD GAUGES, Surface Plates, Straight 

Edges, Scales of Length, and other Instruments ef Precision of 
great accuracy and of all sizes. Screwing Tackle, &c. 
H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester. 


ONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
the security of a deposit or mortgage is given. Life assurance is 
optional—-_NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C 


THOS. BOURNE, Sec. 
£5,000 


ments, For every £100 advanced (including interest) for 5 years, 
£2 0s. 8d., 10 years, £1 4s. 4d., 12 years, £1 1s, 8d. per month. 
Mr. MALDEN, 37, Hart-street, Bloomsbury, W.C. 


to LEND in Small Sums, on Security 
of Leaseholds, and repayable by monthly instal- 


LIOLLOWAY’S OINTMENT AND PILLS.— 


Tnfluenza, Colds.—In diseases of the throat and chest so preva- 
lent in tbis country, nothing so speedily relieves or so certainly cures 
as these inestimable remedies. These disorders are too often neglected 
at the commer.cement, or are injudiciously treated, resulting in either 
case in disastrous consequences. Whatever the condition of the 
patient Holloway’s medicines will restore, if recovery be possible. 
They will retard the alarming symptoms till the blood is purified and 
nature consummates the cure, gradually restoring strength and vital 
nervous power. By persevering in the use of Holloway’s preparations 
tone is conferred on the stomach and frame generally, the fluids are 
regenerated, morbific matter is expelled, and a happy revolution 
occurs throughout the system, 


SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. l 


NEW WORKS ON ENGINEERING, 
(Military, Oivil, and Mechanical. l 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY : 
ATCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
: FOR WHOLESALE, RETAIL, AND EXPORT, l 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


i ic Metallic Packi 
Crickmer’s Patent Plastic Metallic Packing. 
FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 

PATENT WIRE GAUZE JOINT PACKING.. .. Is, 6d. per lb. | INDIA-RUBBER CORE PACKING (HEMP)... « Is. 4d. per lb 
CRIOKMER’S PATENT PACKING .. se ce oe 28. 3d. S7 Do. Do. Do. (COTTON) .. 28: 6d. n 

This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure to 
keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &e. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agente. Price Lists on Application. 


Wo FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES, 


PATENTS AND THE REGISTRATION OF DESIGN S. 


AOL 


è RITISH AND FOREIGN 


Mr. H. H. MURDOCH having sueceeded to the Basiness of his late Father, which has been established upwards 

of Thirty Years, offers his professional se to ao A orara T Ae cae peeens the 
ious modes of securing protection for inventions at home and abroad, may be ratis, by applying (personal 

or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. F y 


PATENTS: 


t ER. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 
[° i Patent Agent, 54, Chancery-lane, W.C. 
Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 


Sguineas. A “Guide to Inventors” free by post. 


LEATHER DRIVING | BANDS aN PERIN’S PATENT FRENCH BAND 
for Machinery, (Well Stretched), SAW BLADES. 

Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND 00, MANUFACTURERS, 


73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 


Price Lists Free. 


| SAMUEL WORSSAM & CO. 


Vi Having purchased of M. Perin, of Paris, the sole 
F right to Tmportand Sell his BAND SAW BLADES 
He throughout the United Kingdom, beg to announce 

ee that they are now in a position to supply these Saws 

pve i — f i from 1-16th ofan inch to 8 inches in width, and up 
ESSRS. WELLS AND HA LLhave always i to 50 feet in length. 
in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical. Instruments, Bells, &C. 
Also, Zinc and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.O. 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted, 


S. W.and Co. keep a large stock of all sizes up to 
SNe Qin, wide. from which they can supply orders to any 
AL part of the kingdom, within twenty-four hours 
mt notice, 

Í For Price Lists apply to 

| SAMUEL WORSSAM & 


SAW MILL ENGINEERS, 
304, KING'S-ROAD, CHELSEA. 


HOn TAL ENGINES, Cornish and 
Vertical Tubular Boilers of all powers on hand, or in course 
of construction. Apply to JOHN SMITH and Co., Engineers, 27, 
Leadenhball-street, London, E.C. 

The boilers supplied by this firm can be classed A on the books of 
theNational Boiler InsuranceOo. (Limited). 
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PATENT HOLLOW STEAM PACKING. 
HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is 80 con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vuleanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of Indiasrubber articles 
made to order. 
Price list or circular, with full description of packing, to be had of 
the only Manutscturers and Patentees of Hollow Steam Packing. 
FOSTER and WILLIAMS, India-rubber 


i Works, Cowper-street, City-road. 
MECHANIOS EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 85s, 
MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free. 

Turners Patent Strap and Hose Company. 
Manufautory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C, Mr. H. FERRABER, Agent. 


POSCOR’S SELT-ACTING LUBRICATORS 
FOR STEAM ENGINES. 
Testimonials and Prices Post free, 


Apply to BDWIN H. NEWRY, 
894, King William Street, London, B.C. ` 


The above Lubricators grease every particle of steam previous to 
its passing through the valves into the ylinders, 


NPROTECTED INVENTIONS. — “Infor. 


mation for Inventors to the best and cheapest means of pro- 
tecting their inventions, under the Patent or Designs Acts,” by Mr. 
M. Soul; Member Soc. of Arts, formerly conductor of ‘The Artisan 
Journal.” Free by post, on application ; British and Foreign Patent 


Office, 3, Leadenhall-street, B.C, 
NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 
moderate charges. The Inventors’ Manual free by post, 
or gratis on application, —Apply to Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. 


INVENTORS ASSISTED 
i Securing, Carrying Out, and Disposing of 


their Inventions—Apply to Messrs, B.. BROWNE and CO., 
British and Foreign Patent Office, 49, King William-street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application. 


[NVENTIONS secured by Patent or Regis- 
tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 


- 


O INVENTORS.—_-GENERAL 
PATENT OFFICHS.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tedtion, £7; sealing patent, £19; French patent, £7 10s. ; 
Belgian Patent, £3 10s. Circular gratis on application. 


rpe SECURE INVENTIONS by Patent right 
at horne and abroad, consult Messrs, TONGUE and BIRKBECK 
gratis) 34, Southampton-buildings, Chancery-lane, W.C, 


YDATENTS FOR INVENTIONS.—Full 


instructions may be obtaiged by applying to Mr. W. 
T, RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C. 


ATENTS.—MESSRS. LAXTON (many 
years Editors of the * Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS relating to Patents, or Registration of De- 
signs, Six months’ protection from eight guineas.—34, Arundel- 
street, Strand. 


HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
ength or pitch, Dividing plates drilled or lined. Screws cut to any 
gize or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St, 
George’s-road, S. London, 


MEHE LONDON DRAWING ASSOCIA- 
for supplying Engineering, Mechanical, 
Avehttecturaly and Gover Danie. Basics Mage 
Plans, ‘Tracings, Wood Engraving, Electrotyping, 7, 
ripen Adelphi, London. Enclose stamp for pro- 
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“ EXCELSIOR,” “PRIZE MEDAL” 
Family Sewing & Embroidering Machins 

| WITH ALL THE LATEST IMPROVEMENTS. 
qs tan to operate, simple to learn, quiet in action, and.not liable to 
H derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, willnotrip. Price from £6 6s.—Price Lists Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


- MANUFACTORY—GIPPING WORKS, IPSWICH. 


DAMPNESS IN BUILDINGS EFFECTUALLY CURED!!! 


DECAY or STONE, BRICK, WOOD, 
On IRON STRUCTURES 


i a ee a PERMANENTLY ARRESTED, 
a i — o OR IF NEW 
n o = cl EFFECTUALLY PREVENTED!!! 
ACTA ih NISIA Na ; af : _ BY THE USE OF 
l -i - ee SZERELMEY’S 
eo == SILICATE ZOPISSA 
AND 


GRANITIC COMPOSITIONS, 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
been subjected upon Public and Private Buildings and 
Works, Shipping, &c., Szerelmey and Co. have established 
extensive works for the manufacture and supply of the Com- 
positions upon & very large scale, and are now enabled to 
execute all orders with the utmost despatch. 

MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and further particulars, address to the 


CITY OFFICES OF SZERELMEY & C0.. 
39a, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) 


“THE SILICATE ZOPISSA . .| THE GRANITIC COMPOSITION 
s the only successful process applied | Has been applied to the wHoLE of 
to the Stonework of the Í the IRON ROOFS, &c., of the 


HOUSES OF PARLIAMENT. 


See the Printed Returns to the order of the Honourable the House of 
Commons, dated March Sth and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 
Compositions. i 

These processes have also been largely applied in the Redecoration of 


ST. PAUL’S CATHEDRAL. 
NOTICE! E BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 


| 3 Zambra, and will be forwarded post-free on application. 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. | 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON. 


FLOORING! DEALS! MAHOGARY! 
WHITE and YELLOW BATTENS, £8 ver 120. 
100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals AR a £18 per 120. 
from 10s. 6d. per square. | 3 by 9 Yellow Deals £15 per 120. 
20,000 Spruce Deals .., £15 per 120. | 3 by 11 Yellow Planks ae 4d. per foot, 


Matched Lining ee 12s. per square. 
PUTNEY, 


SAMUEL 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


E. BOURDON’S PATENT GAUGES.—-GIFFARD’S INJECTORS. 
_ Drawings and Prices on Application to . 

W. T. HEN DRY & Co., 73, QUEEN STREET, Lonpon, E.C. 

SAMUEL BROTHERS, o o 

Suits for all Occasions 

86s. to 114s. 


sa 50, LUDGATE HILL. 
The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase, 
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W BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London Established in the Year. 181), 


MANUFACTURER ` OF 
ENGINEERS, MILLWRIGHTY, IRON SHIPBUILDERS’, AND BOILERMAKERS’ POODE 


FROM NEW AND IMPROVED PATTERNS, 


The Machines now on Hand and for Bale consist of Self-acting, Screw-cutting, and Turni ing Lathes, 63, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16,-18, and 20ft. Jong. | Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in. stroke; | 
Punching and. Shearing Machines for +, 2, 4, $, 3, Į, and lin. plate; double-ended ditto, for 3 and lin. plate; Shaping Machine, 10in. stroke’; ditto, with 
two tables, 10in.- stroke; ditto, with two working heads and two tables, with: bed -9ft, long, stroke 16in, ;- Plate-hending Rolls, Sft. 6in,: long; Planing 
Machine, 4ft. x one ditto, 24in. X 14in. ; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other. tools. Apply ag above, E 


MERCHANTS AND SHIPPERS 


Wil find every facility for supplying their orders without delay, ay a large assortment of 


ENGINEERS’ TOOLS 


. Are always kept i in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above, 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 


Height of Centres. : Length of Bed 
7 f ” . 8 ”» 
7% 33 14 p 

3) 8 2 
8 5: 12 33 
8 33 3 n 
10 +9 16 n 
12 pi 33 16 qs 
10 n» I8 » 
li} » 20 n 
I6, 13 


=~ = = 
ST 


on U RUT lil an 
\ \ i K 


N To er 


OD 


O T aS: i ae | 
m D 
7 i K. 


aS 
Ae 
Fe 


. Ce j > A } | a <a 


Lonpon ; Printed by Mappiox and Porragy, 1, Crane-court, Fleet street; and Published for the Proprietor at 147, Fleet stroet.—Advertisoments and Communications are requested to be sent,to 7, FLEET STRIBET- 


il 
<3) j 
Hi eg es 
4 


Engineering, Building, Inventions, Electricity, 


G ay FE 


p 


e ki a 3 = = 4 
eh oy bee Sy —— v.53 =e ei 
aay pee By mim == 


Be) 
yita 
Ses 


A ita 
Sy ii ji 
i A 
ra 
if ai! 


sf G60 


Vou. III.—No. 54.] 


FRIDAY, APRIL 6, 1866. 


ail ll | 


aaa 


i 


= ———— 
Fanaa E. 


Wi 


AM 


AN 


| 
Ei 


EE EEE EEUU 


U 


fa 


SSOP LIE: 


Bow 


q4’ M 


T oase 


TA 


— 


eq UNITE) 
| ELA SAT © 


Ba 
i cal l 


um 


cH int fT ai h r dit 
OTT TT 


E 


© on 


Ne ee 


HAS 
TM 
Q 


E] 


nus 


- IMPROVEMENTS IN PRESSES FOR BLOCKING THE TYRES OF WHEELS. | 


HIS, the invention of William Holiday, of 
Bradford, Yorkshire, relates to the applica- 
tion of steam to presses for blocking the tyres 
of railway and other wheels. © 
Fig. 1 shows a front view, and fig. 2 a 
vertical. section, of the apparatus constructed 
according to thisinvention. a, a, is the bed plate, 
formed true on its upper surface to receive the tyre 
to be pressed ; 6, represents a heated tyre on this 
bed plate in position for being blocked. For the 
purpose of blocking or compressing, the opposite 
surface of the tyre is acted upon by the under sur- 
face of the moveable plate c, and this plate, 
according to the arrangement shown, is connected 
by the rod d, to the piston e, with capability of 
movement to and fro as acted upon by the steam 
in the cylinder f. Steam from a suitable boiler is 
admitted to the upper or under surface of the piston 
e, by the valve g, in the valve box h, through the 
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passages 7, 7. 7, is the passage for the steam from 
the boiler into the valve box h, and k, is the;outlet 
passage for the spent steam. The valve g, is con- 
nected to the spindle g!, which passes through the 
stuffing box h1, and at its opposite end is formed 
with a loop ga, to receive the outer end of an arm 
l, affixed to the axle m, which turns in suitable 
bearings, and has affixed the lever arm m!. This 
arm, at its end m?, is formed into a handle by which 


the attendant regulates the passage of steam into. 


the cylinder f, to either side of the piston e, or 
keeps it shut off therefrom. Upon the bed a, are 
applied the segments n, n, n, and these at ni, are 
each formed to receive the conical pin o, projecting 
from the under surface of the plate c, in such 
manner that when, by the force of the steam acting 
on the upper surface of the piston e, or by the 
steam being allowed to escape from the under sur- 
face of that piston, the under surface of the plate 


c, comes upon a tyre placed as indicated on the 
bed plate a, to give truth to the opposite surfaces of 
a tyre, the conical pin o, will at the same time act 
on the surfaces nl, of the segments n, to force 
those segments outwards, when their outer surfaces 
or periphery will press against and give truth to 
the inner surface, and to the rim 6}, of the tyre 
under operation. The cylinder f; is formed with 
lugs fi, to receive the necks formed at one end of 
the rods fo, whilst the necks at the other ends of 
these rods f2, are received into other Iugs on the 
bed plate a, by which means the cylinder and bed 
plate are held together. These necks are held in 
their respective lugs by the set screws acting on the 
covers f3, and a3, 

The patentee claims “the adaptation or com- 
bination of means whereby steam is employed in 
presses for the blocking of railway and other wheels, 
as described,” , i 
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IA 


CENTRAL HALL OF SCIENCES AND 
ARTS. 
NTIL the present day—till the production of 


Mr. Sullivan’s Symphony, or musical epic } 


—it has been the taunt of Continental musicians 
that no piece of music worthy of the name had 
been written by an Englishman. But few years 
have passed away since it was affirmed by our 
Continental neighbours that there existed no taste 
for design or ornamentation, or any well-qualified 
executants in this country. We have, however, 
now set ourselves above reproach, as well in art as 
in music. As to the former the Exhibition of 1862, 
and the immense progress of that section of our 
trade in which art figures, as frequently shown by 


us in these columns, bear ample testimony. The 


Exhibition of 1851 plainly proved to: us how back- 


ward we were in the application of scientific and 


Lectures on Scientific Subjects.—The Working 


Monthly Part for | 
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artistic knowledge to productive industry, and 
shortly after the doors of the Exhibition were 
closed numerous representations were made to the 
Government Commissioners on the part of Cham- 
bers of Commerce, learned societies, and other 
bodies, as to the want felt throughout England— 
more especially in the chief commercial cities—of 
a central institution in London for the promotion 
of that knowledge in which we had shown our- 
selves lacking. In their second report the Com- 


missioners announced their design of purchasing | 


an estate at South Kensington, wit? the view of 
providing a common centre of union for the various 
departments: of science and art connected with in- 
dustrial education. A site having been found, 
plans for effecting the desired object were suggested 
and prepared, under the direction of the late Prince 
Consort. The death of the Prince arrested the 
steps which were in contemplation; and it is now 
proposed to ‘‘revive a part of the project” in the 
erection of a hall suitable for congresses for pur- 
poses of. science and art, performances of music, 
distribution of prizes by public bodies and societies, 
conversaziones of societies established for the pro- 
motion of science and art, agricultural and horti- 


‘cultural exhibitions, national’ and international 


exhibitions of works of ay} and industry, including 
industrial exhibitions of the working classes, exhi- 
bitions of pictures, sculpture, &c., and any other 
purpose connected with science, art, and manu- 
factures. . 


Respecting the capacity of the projected build- 


ing, it is to consist of an arena, an amphitheatre, | 
Above the boxes $ 


and two tiers of private boxes. | 
there will be a spacious corridor, lighted from the 
top, affording room for the exhibition of pictures 
and sculpture. The site is on the north sideof the 
Horticultural Gardens, on land belonging to the 
Commissioners. 

As to the connection of this scheme with that 
laid down originally for and by the Commissioners, 
we cannot trace it. For musical purposes it is to 
enter into competition with the Crystal Palace, 
St. James’s, Exeter, St. Martin’s, and other metro- 
politan halls; for conversazioni it is to enter the 


lists against the various scientific and other societies, 


having already premises of their own, as a rule, 
ample enough for their purposes. It may answer 
for exhibitions of pictures and sculpture, and for 
flower shows ; but its beneficial connection, other- 
wise, with art and science, we cannot understand, 
for it is not by any means large enough for a 
moderate-sized international exhibition, unless a 
very limited number of exhibitors come forward, 
and the holding of working men’s. exhibitions 
would tend to destroy that spirit of competition 
between districts, which now exists—the work of 
nearly three years’ agitation and earnest endeavour. 
If not quite so expressed it was at least understood, 
when the Commission set about its labours, that 


the aid to be given to art workmen was to be that 


which can best be provided from a collecting and 
distributing centre; that copies of works of art 
were to be forwarded from the London centre to 
Lyceums or Polytechnic schools, to be partially 
endowed in cities and towns in which such were 
not existing, or were non-paying, at the time of the 
"51 Exhibition ; that a finishing school and museum 
should be established in some central position in 
London—easily attainable from any point within a 
radius of five miles—to which, as a reward for 
industry, &c., successful prizemen would be sent 
up from the provinces, and there maintained for a 
certain time. 

Does the rew scheme in any respect harmonise 
with this promise? Our readers can answer the 
question quite as well as ourselves. It does not. 
If Chambers of Commerce throughout the land 
really represent their constituencies, they will at 
once take this misdirection of energy into their 


earnest consideration ; and we doubt not their con- 


clusions will be in unison with our own: that a 
well-digested scheme should be submitted to all 
bodies, corporate and otherwise, interested in the 


f commercial and social well-being of the people, 


and that not until due attention has been paid 
thereto shall steps be taken to further those im- 
portant interests in the spending of money got 
together, not to erect a monster concert and lecture 
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room, but to encourage the growth of science and 
art, by assisting the thousands of earnest students 
deserving and requiring more aid than they can 
now receive. The question is a truly national one, 
and should be treated in a liberal manner. Better 
to wait ten years more, and have something worth 
the waiting for, than submit to have palmed upon 
us a West-end lounging room and picture gallery 
instead of a distributing college—if such it may be 
termed—as was originally designed. The atten- 
tion of Chambers of Commerce, teachers, students, 
and members of Parliament is earnestly requested 
to the present “scheme.” 


ON THE CONSTRUCTION OF SPECIFICA- 


TIONS OF PATENTS.—L. | 

HATEVER mode of granting patents and 
of trying patent cases may be eventually 
adopted, the essential principles of construction 
applicable to specifications, as written instruments, 
will remain unaltered. And as long as a patent 
law exists, the construction of specifications must 
form the principal, feature in its administration. 
The specification is a written instrument required 
to perform the double function of marking out the 
precise limits of the invention claimed under the 
patent, and of intelligibly describing the means by 

which such invention is to be carried into effect. 
The following words of Chief Justice Erle (a 
judge of great experience in patent cases) tend to 
corroborate the view thus taken of the essential 
importance .of the right construction of specifica- 

tions :— | 
“In construing the specification the judge ought to 


_know what, in the language of the statute, is the ‘ new 


mode of manufacture,’ for which the patent was 
granted, that is, what is the subject of the patent ? 

“Tn acqiiring this knowledge, he must agquire nearly 
all the knowledge that is needed for deciding the issues 
on the utility, the novelty, and the infringement.” 

And i¢ is to be observed that this was no mere 
casual remark of the learned judge, but it is con- 
ceived that it must be taken to be a thoughtful 
expréssion of opinion, as the words occur in 
“ observations on the constitution of the court for 
the trial of patent cases,” addressed by his lordship 
to the Commissioners appointed to inquire into the 
working of the law relating to letters patent for 
inventions, and the “observations” form “* Appendix 
No. 5” of the Report of the Commissioners. 

Attention is called to these facts, because it is 
intended to make further reference to the words of 
the learned judge contained in the same document 
with a view of deriving from them some. guidance 
in forming aright estimate of the essential principles 
on which specifications ought in all cases to be 
construed. And this leads to the remark that the 
object of the following article is in the first place 
to erect a standard of construction for the class of 
written instruments in question, and then, in the 
second place, to try a few reported cases by reference 
to such standard. | | oo 

The words of Chief Justice Erle, immediately 
following those quoted above, are these :—. -` 

‘The subject of a patent is a very complex idea, not 
easily defined, but it may be described as follows :—It 
is an invention of means for the attainment of some 
useful end. Invention expresses that an adyance has 
been made beyond the boundary of knowledge, as it 
existed before the patent was granted, and the inventions 
for which patents have been granted, seem to consist 
either of mechanical means for applying force to 
matter, or of chemical means for compounding and 
resolving substances, or of a combination of such me- 
chanica! and chemical means so applied, as to attain 
a useful end.” 

In some of the older books on patents we find 
attempts to define the subject of a patent, but the 
modern experience of this learned judge seems to 
have shown him the futility of all efforts in that 
direction, and he accordingly confines himself to 
a summary statement in general terms of the in- 
ventions for which patents haye been granted. 
Nevertheless, it may be gathered from the fore- 
going quotations, that a patentable invention is held 
to consist of new mechanical or chemical means 
for the attainment of some useful end. Either the 
end itself, or the means of attaining it, must be 
new, i.e. must constitute an advance beyond the 
boundary of existing knowledge. 

z Still, it is clear that.the subject of a patent is 
held to, consist essentiallyin mechanicalor chemical 
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at once apparent from the three examples furnished. 


1. “ Lister patented mechanical means for the 


end of separating silver from noile.” 2. ‘ Heath 


patented chemical means for the end of fusing 


manganese in a crucible.” 3. “ Forsyth patented 


mechanical and chemical means for the end of 


fring guns.” An end per se is not patentable. 


Lister could not have patented the end of separating 
silver from noile, nor Heath that of fusing manga- 


nese in a crucible, nor Forsyth that of firing guns, 
without limitation as to the means by which such 
ends were respectively attained. 

The means- by which these several ends were 


attained were alone patentable. Itis indeed con- 
. ceivable that an end might be new (which none of 
those referred to as examples are), but even then. 
it could not be patented irrespective of means. 
And it would be well if this fact, with all that it. 
involves, were indelibl¥ impressed on the minds of. 


all patentees. Its bearing on provisional specifica- 
tions will be noticed hereafter. 


follows :— 


“In disposing of the questions concerning patents, 
the relation of the means to the end, or, as it is some- 
times called, of the process to the purpose, should be 
constantly borne in mind as the most important element 


in the subj ect of a patent. 
“Invention in most cases begins with the idea of the 
advantage, which isthe end to be attained, and it is 


finished with the specification of the means for attaining 
that end. In deciding whether the invention is new, or 
has been infringed, the inquiry is whether the same end 


which is.attained by the means comprised in the patent 
has been attained by other persons by the same, or like 
means, that is, by mechanical or chemical equivalents. 

“Upon this inquiry the sameness of the end can be 
more clearly perceived than that degree of likeness in 
the means which amounts practically to identity, and 
on every trial the main contention lies in settling whether 
the means for attaining the same end, in appearance 
different, are in substance the same.” 


It is hence to be inferred that the real subject of 


a patent is held to be the means for attaining the 


end proposed, and that in order to judge aright of 


such means, its relation to such end must be 
always taken into consideration; also that the real 
question is as to what mechanical or chemical 
principle is embodied in the means, and con- 
sequently that the specification ought to show 
exactly within what limits the principle so em- 
bodied is claimed. 

And a similar view of what is to be looked for 
in a specification might be extracted from some 


recent decisions of Vice-Chancellor Wood, who is’ 


well known to have had great experience in cases 
relating to patents and the kindred subjects of copy- 
right and trade marks. This eminent judge in 
equity seems to have laid down with considerable 
force and clearness the principle of the necessity of 
looking to the end proposed to be attained by a 


patented invention, in order to judge of the 


essential character of the means alleged to be 


employed for the attainment of such end, so as 
to be able to recognise the substantial identity of 


the means in forms differing. from that described 
in the specification. 

In elucidating the point referred to, the learned 
Vice-Chancellor has appeared to give -due con- 


sideration to the previous history of the particular 


_ manufacture to which a given invention applies as 


disclosed by previous inventions, deducing from 
them the state of public knowledge at the date of 


the patent, and the consequent preparation for the 
subsequent invention supplied to the hand of the 
inventor. 


mechanical or chemical equivalents, has also 
received its due share of attention from this learned 
judge. And it is obvious that this question be- 
comes gradually narrowed by the progress of 
public knowledge, so as to call for corresponding 
treatment by the courts as manufactures advance 
in the course of improvement. 

A contemplation of the increase of public know- 
ledge (in a legal sense) which has been accruing 
for a series of years down to the present time, has 
led some persons recently to argue that even ad- 
mitting the utility of a patent law in times past, 
the existing circumstances of manufacturing de- 


means adapted for some useful end. This will be: 


ventor. The importance of considerations of 
this kind, in their bearing on the question of 


velopment have outgrown the value of such a law 
—that it has in fact become a hindrance, instead 
of a help in the progress of improvement. But 
this argument requires for its validity the power of 
demonstrating that manufactures have reached such 
a degree of perfection as to forbid the possibility of 
essential improvement by the introduction of any 
radical change of process. It seems to imply 
that every existing manufacture is properly rooted, 
and all that can ever -be hereafter needed is to 
improve the cultivation of the offspring from such 
root. Now it may be asked—Who has ever 
ventured on a real attempt at such a demonstration ? 
and further, Who is, or can be equal to its 
accomplishment ? S. 


AERONAUTICAL SOCIETY. 
EW interested in aeronautics will be inclined to 
doubtthetrathof the assertion that the science 
has lost much through lack of combination on the 
part of its. professors, and such must be glad to 


The clearness of view, and the firmness of grasp. hear that the recently-formed Aeronautical Society 


_ of the truth involved in this fact by the learned 
_ Judge, may be seen from a further extract as 


of Great Britain seems to be making a stride for- 
ward. A paper was read at the meeting of the 
Council of the Society a few weeks since, by Mr. 
Brearey, detailing progress, &c., from which we 
make the following extracts :— 

“To make our floating machine more useful, it is 
necessary to invent some plan by which it may ascend 
and descend, without loss of gas or ballast, and so move 
into those currents which are favourable to the desired 
course. Those currents may possibly be found more 
regular than is imagined, and it is only by repeated 
ascents with that object in view that the truth can be 
ascertained. No elaborate or expensive machinery will 
be required for the object advocated, and its successful 
achievement will economise the consumption of gas, and 
save the great weight of ballast otherwise necessary to 
take up. This simple object of ascent and descent by 
the assistance of mechanical power has been greatly 
overlooked in the more ambitious attempts at propulsion. 
. . « . The power required to raise an object which 
already possesses bouyancy is very slight compared with 
that which is requisite to propel against a resistant 
atmosphere. The effect also of the more simple power 
would be incomparably greater, because upon the sup- 
position that a balloon required an additional power of 
201b. beyond the gas with which it is inflated to raise it 
into the air, the application of a slight mecnanical 
arrangement will clear it above all obstructions, and 
bring it under the influence of another power, which 
will give it horizontal direction, and if that direction be 
not the one desired it will raise itin search of another. 
The cessation of this mechanical action will also bring 
the balloon down to the ground. Apply this power, 
equal to 201b., to a propeller, and its inadequacy to 
effect any satisfactory result in a horizontal direction 
becomes apparent.’ 

Respecting propulsion, the Westminster Review says :—~ 

“Mr. Green having remarked during his numerous 
balloon voyages vhat at various heights above the earth 
he met with currents of air which carried him in a 
direction different from that in which the balloon was 
blowing at the time of starting, conceived the idea, if 
it be possible, to: keep a ba'loon at a constant elevation 
above the surface of the earth, that advantage might be 
taken of this circumstance, for by increasing or diminish- 
ing the altitude of the balloon a current of air might be 
found to carry the aeronaut in any direction he might 
desire. It has indeed been long known that the wind 
observed at the surface of the earth does not blow in the 
same direction as the current of air moving a; some 
distance from the earth. This phenomenon occurs not 
only in our latitudes but also in the regions of the trade 
winds; and several observers, amongst them, Sir James 
Ross, in his recent voyage, have noticed when in the 
trades small clouds moving at a considerable height 
above the sea, in a direction contrary to the trade winds. 
It is obvious that, if it be true, that at some considerable 
height above the sea we may find a wind blowing in any 
given direction, and supposing we can cause the balloon 
to remain invariably at the same height, we may be 
enabled to move a balloon in any direction merely by 
ascending and descending until a current of air having 
the required direction is met with. Various methods of 
causing the balloon to remain at an invariable height 
may doubtless be supposed, but the one actually in use, 
that of discharging gas and. ballast according as it may 
be necessary to check a tendency of the balloon to rise 
or fall, is of very limited application, for the quantity of 
ballast and gas which can be employed in this manner 
is very small. The power of varying the elevation or 
remaining at the same height, would be greatly extended 
by the use of the condensed or liquefied gas. A’small 
receiver containing liquefied coal-gas might be taken 
up in the car, and being connected with the balloon by 
a tube and stopcock, the aeror.aut would be able by the 
simple agency of the stopcock, to permit the entrance 
into the balloon of a large quantity of gas, 

“ Contrary, therefore, to all previous efforts Mr. Brearey 
proposes that the balloon should be used as a buoyant 
power merely, and that what it wants in ascensive power 
should, in the absence of any chemical arrangements, 
be supplied by mechanical means, which should be of 
such power in proportion to the number of cubic feet of 


gas, that by its exercise in an opposite direction it would | 


be able to oppose and reverse any ascensive power gained. 
by the sudden rarefaction of the gas, or on the other 
hand any condensation which might cause it to descend. 
One of the council, Mr, Butler, has constructed a pair of 


wings to operate from the car of a balloon, the down: — 
ward blow of which’ is calculated to strike with a forcée 
exceeding 401b., and Mr. Brearey believes that it will ba 
able to exert that force, which would be about equal to’ 


the ascensive power of 1,000 cubic feet of carburetted 
hydrogen. The action required is somewhat similar to that 


of rowing. Itis, however, to be anticipated that these 
wings, acting from a pendulous fulcrum, will produce, 
in addition to the object for? which they are designed, . 
two effects, which may possibly be hereafter modified, 
but which will be unpleasant accompaniments to a bal- 
loon ascent, viz., the oscillation of the car, anda suc- 
cession of jerks upwards, first communicated to the car 
from below, and repeated immediately by an answering 


jerk from the balloon. The effect of such contrivance, 


if Mr. Butler can show that these objections are un- 
founded, will be a mode of securing ascent and descent. 
without loss of gas or ballast, and possibly of horizontal 
motion also. It would represent a mechanical substitute 
for about 1,000 cubic feet of gas, and if the movement 
were capable of being reversed would also represent 
about 40lb. of ballast. Asat present constructed, says 
Mr. Brearey, however, its action upon a balloon wanting 
the addition of 401b. to its ascensive power will certainly 
have the effect of raising it from the earth clear of all 
obstruction, and unless by any sudden rarefaction, ex- 
ceeding in amount the power of the mechanical arrange- - 


ment, the balloon must descend by mere cessation of the 
downward stroke. The descent may also be regulated 
in a more agreeable manner than usual without the 
sensitive tendency to rise at the moment of contact with 
the earth.” 

More we have not space for, but we may add that, 
under such auspices as those afforded by W. 


Fairbairn, Esq., and the Duke of Sutherland, the 


Society has every chance of pursuing its object 
with profit. 


AMALGAMATED SOCIETY OF CAxPEN- 
TERS AND JOINERS. 
E have just received the sixth annual report 
of this society, for the year ending Decem- 
ber, 1865, and perceive that the progress of the 
society for the past year is far in excess of 
that made in any previous onc. In the London 
district eleven new branches have been opened, and 
in various parts of the country forty-two others. 
The increase of members and fuuds is equally 
satisfactory—thatin 1865 would in itself constitute 
a society having 53 branches, with 2,391 members 
and a fund of £3,754 3s. 64d., which, added to 
the previous years’ numbers, make an aggregate of 
134 branches, 5,670 members, and a fund of 
£8,320 18s. 7d. As to the year’s expenditure, 
£1,941 8s. 24d. has been paid for trade matters, 
£1,369 15s. 5d. for sick benefit, £257 10s. for 
funeral benefit, £291 16s. 24d. for members out of 
work, and £200 for what is known as accident 
benefit.- In all, the expenditure amounted to 
£6,733 11s. 54d. Inthe year the working hours 
were reduced in thirty places, and the wages 
increased in 52 towns, varying from 8d. to 4s. per 
week. Respecting the reduction of working hours 
it is interesting to note that since fhe opening of 
the branch in Bradford the working hours of that 
town have been reduced 83 per week, and this with 
an advance of 1s. per week on the wages paid. 

In many towns the members have secured the 
adoption of a “ code of working rules,’ mutually 
agreed to by, and equally binding on, employer and 
employed ; thereby a common understanding exists 
as to the hours to be worked, wages to be paid, 
and other conditions necessary for the proper 
regulation of the trade in their respective towns, 
with provision for due and proper notice on both 
sides for any alteration which time and circum- 
stance may render necessary; already points in 
dispute have been satisfactorily adjusted which 
would doubtless have led to “ social warfare ” had 
the “code” not been in existence. In many 
instances these advantages were granted when 
asked for, and in the best possible spirit. 
In others, after repeated meetings and mutual 
concessions. : 

We think these results speak for themselves. It 
appears, further, that it ison the tapis to join the 
Scotch to the English society—so far as. co- 
operation is concerned. 

The report altogether is capitally put together 
—not even excepting the “ black list,” in which we 
notice the expulsion of members for ‘ bringing 
the society into discredit’”—and reflects great 
credit on the general secretary, Mr. R, Applegarth. 
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THE ART OF WEAVING.—No. II. 
Ba proceeding with our remarks on 

the Jacquard apparatus, and Mr. Mackenzie’s 
improvements in reading designs for weaving, we 
have to remark that the illustration given this week 
(Fig. 4) is a plan view of the machine illustrated 
in our last, and that the lettering of the parts in 
all the figures is similar, so far as described. 

The very essence of the Jacquard depends on 
the portion of the machinery termed the reader, 
inasmuch as the operations of both necessarily 
unite and reciprocally contribute to produce the 
patterns as woven in the cloth. The reader in 
its operations is independent of the Jacquard, 
but the Jacquard is not so of the reader. The 
reader then is of necessity an essential adjunct 
of the Jacquard, because it is by means of it that 
the patterns are not only read in and transferred on 
any suitable materials, but also because it is by the 
application of such materials to the loom that the 
patterns are formed and produced in the fabric. 
The reader, therefore, is an indispensable auxiliary 
to the Jacquard, since it can have no effect by 
itself without the accompaniment of the opera- 
tions of the reader. The patterns may be like- 
nesses of natural or artificial objects selected for 
the purpose, and may be delineated on paper 
geometrically, ruled first into large equidistant 
longitudinal and latitudinal lines of equal arcas, 


ENGLISH MECHANIC AND MIRROR. OF SCIENCE. 


because the mountings of the loom which connect 
the warp threads and the vertical wires to the 
horizontal needles of the Jacquard affect the warp 
threads precisely in the same proportion as the 
card affects their corresponding needles, and so the 
pattern is woven in the cloth as the shuttle shoots 
through the passage between the warp threads. 

Now for the description of the machines and 
the modes of working them. To prevent confusion 
and avoid repetition, the pattern will be treated 
hereafter under one particular form, and that 
form shall be the square, but any other 
practical form or figure may be substituted and 
made use of. To read in the pattern, it is moun- 
ted on an endless web or band, and passed over a 
number of rollers to keep it tight. On one of 
these rollers is mounted a spur or ratchet wheel, 
which is geared into by suitable pinions, levers, 
and catches, which receive their motions from the 
main working parts of the machine, so that the 
rollers over which the endless band passes receive 
a slow and intermittent motion, so as to bring the 
pattern into line with a set. of pointers or index 
fingers. The pointers are mounted on a long 
horizontal bar, and are set on it from each other at 


a distance of, say, 12 inches apart, and each one of | 


these squares represents a portion of the pattern 
which is to be read in. The bar with its pointers 
receives a longitudinal, horizontal, intermittent 
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and by a similar procedure subdivided again into 
small squares, oblongs or any oih r geometrical 
forms, also of equal areas. The patterns may be 
represented on such like materials in one or more 
colours equal to those tints that are intended to 
be produced and appear in the cloth. The 
quantity of squares, oblongs, or any other geometri- 
calforms of any one kind of colours that may be 
contained by any two such longitudinal lines of 
the pattern, and by all its latitudinal ones intersect- 


ing them, forms a separate card or lash and each. 


one of such squares, oblongs, or forms as represent 
that one kind of colour requires a certain position 
and a corresponding orifice on the card to coincide 
with the “tie,” or, in other words, with the 
arrangement of mountings adopted for the loom. 
And the cards as placed together and applied to 
the loom are successively brought forward on the 
square board that revolves in front of the 
Jacquard, and by that board are directly brought 
in contact with the points of the horizontal needles 
of the machine by the action of the treadle, and the 
warp threads are thereby either partly depressed or 
partly remain stationary during the action of the 
treadle and the turn of each side of the square 
according as their respective positions are affected 
by each card that comes in contact with the 
needles, for such portions of the warp threads as 
have not their corresponding positions perforated 
on the card with respect to the “ tie” are depressed 
whilst at the same time such of them as. have their 
relative positions perforated on the card remain in 
a quiescent state and are not at all disturbed, 
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motion, so as to bring cach of these pointers to 
point to the next square to the right, until each 
pointer has pointed to twelve squares in succession, 
which will bring each pointer so- far to the right 
that it will just finish its move on the square 
preceding that square on which each pointer to 
the right began. The bar and pointers receive 
these horizontal motions for every single vertical 
motion of the rollers and pattern, but the rollers 
and pattern receive motion only after each pointer 
on the bar has passed over twelve squares in suc- 
cession intermittently, which number multiplied 
with the number of pointers represents the number 
of pattern holes that can ever be punched in one 
card, exclusive of the lace and stud holes for six 
hundred cords. Allowing the number of pointers 
on the bar to be fifty-one, and placed twelve 
squares apart, to correspond with the pattern, this 
will give six hundred and twelve pattern holes. 
These pointers are all numbered from left to right. 
There are also a complete set of keys like piano- 
forte keys, mounted in three rows, to correspond to 
these pointers, one finger-key to each pointer. The 
number on the keys and their corresponding poin- 
ters must coincide. Hach key is connected 
through a rod and lever, toa bar which rises up- 
right or nearly so, when its key isdepressed. The 
upper end of the bar passes the end of its corres- 
ponding punch such a distance that its end can be 
caught or laid hold of by a bar mounted on two 
bell-crank arms, which is made to move forward 
by means of the other arms of the bell-cranks, 
being connected by descending rods to the short 


[Apa 6, 1866. 
arms of treadle levers, the long ends of which are 
connected together at the front of the machine 
by a board which is acted on by the foot of 
the operator. 

Leaving this part of the matter here till next 
week, we will proceed with the description of 
the machine, of which Figs. 1 to 4 are different 
views, as noted. In a modification of this ma- 
chine, the illustrations of which will not be given, 
as unnecessary, the frame and cross-frame are 
shorter than in Figs. 2 and 4. These allow 
the main or side frames to be brought nearer to- 
gether, thus contracting the width of the machine 
if found necessary ; a set of thin vertical bars pass 
downward and through guides, and are jointed at 
their lower ends to a corresponding set of levers 
F1, which levers are centred on a rod F? running 
across the machine and supported at their ends by 
passing through holes formgd in bosses cast on or 
otherwise secured to the side framing A, A; another 
set of thin bars is similarly jointed to the front 
ends of the levers F1, and d®. The vertical bars F3, 
are divided or separated from each other at their 
tops by having suitable guides between them to 
steady them; projections or catches e, are formed 
on these bars near their upper ends, these catches 
lay hold of the cross bars et, when they*are pushed 
clown by the fingers of the person operating with 
or working the machine; e?, &, e$, are the heads 
of the keys for touching with the fingers. It will 
be seen that they are set in three rows, each row 
being raised a step higher as they recede from 
back to front. They are set in this position by 
forming the heads of about two-thirds of the 
vertical. bars F3, into cross heads, but about one 
half of them made longer to the front than the 
other half. About one-third of the whole set of 
the bars have their keys formed directly on them, 
but all of them have pointers f towards the back. 
Each key top has a number made or marked on it, 
and covered with a small piece of glass to preserve 
it from being obliterated, and to render it con- 
spicuous to the eye when reading in the pattern. 
Each pointer f of each key points backward to a 
similar number marked on theplatform ft. These 
pointers may be of different lengths, so that they 
may be in line with the perforators of the plates, 
and that more room on the platform f+, may be got 
to each number at the point of each pointer. The 
number of keys corresponds exactly to the number 
of punches, and tothe number of figure or needle 
holes that can ever be necessary to punch in any 
row ina card at one time for six hundred cords, 
and also for stud and lace holes. The number of 
punches, keys, and levers varies according to the 
different kinds of material or fabric to be woven, | 
and for which the cards are to be prepared, and 
the plates may be worked horizontally, with one 
plate and guide holes. When a key or any num- 
ber of them has or have been depressed according 
to the pattern, and the “ tie,” the catch or catches, 
or projections come underneath the cross bar er, 
and hold them in that position, the front end or 
ends d, of the lever or levers F1, having been 
lowered by the depression of the key or keys, the 
other end or ends d5, of the lever or levers F1, is 
or are with it, ortheir vertical bar or bars F, corres- 
pondingly raised when it or their upper end orends 
pass a sufficient distance above the punch or 
punches, so that they can be laid hold of by the 
edge of a strong bar G, firmly fixed on bell crank 
arms G1, G1, fixed on a cross rocking shaft, G?; G3, 
G3, are the other arms of the bell cranks, to the ends 
of which connecting rods G+, G4, are jointed the 
lower ends of these rods are jointed at G”. to the 
short ends of treadle levers GS, which are fixed ona 
rocking shaft or rod which has its bearings or 
centres in holes formed in bosses G7, cast on or 
fixed tothe side frames A, A; G8, is a footboard at 
treadle, fixed on the long ends of the levers, to be 
actuated by the foot. 


A Suoxr-srwine Macuinz.—George W. Day, 
of Chelsea, Massachusetts, the inventor of a ma- 
chine for making shoes, which drives the shoe 
thread like pegs, producing a good imitation of 
pegged work, is said to have sold his interest for 
266,000dols., besides receiving a per-centage on 
every pair of boots made by. the process. 
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WATCHMAKING ON THE LEVER 
ESCAPEMENT.* 
ATHILE contemplating the production of a 
treatise upon the lever escapement, the first 
consideration that claims attention is, what class 
of readers should be addressed ? 

To those who are conversant both with practice 
and science the following treatise may not be of 
much value, neither may much help be afforded to 
those who unversed in theory are yet capable of 
arriving at correct principles through instruction 
or intuition. 

There is a class of young men who have neither 
acquired nor are acquiring scientific knowledge, 
and who are not gifted with intuition; for such 
the treatise is written, as much as possible, in the 
simplest phraseology. 

By the perusal of this treatise possibly there 
may be awakened in the minds of some a desire 
to inquire more strictly into cause and effect, and 
it may prove to them an introduction to the study 
of natural philosophy, the elements of which the 
willing mind finds no difficulty of attaining. 

The first person to whom we have to refer in 
connection with the lever escapement is Mudge, 
the celebrated watchmaker of the seventeenth 
century ; to him is ascribed the invention of the 

remontoir, and lever escapements. In reference 
to the former no dispute has arisen as to the author- 

ship, but regarding the latter, from a letter written 
by him to Count Bruhl, we may conclude, either 
that others claimed the invention as well as him- 
self, or that he was unconscious of the importance 
of his own invention. He writes in reference to 
the lever escapement, ‘as to the honour of the 
invention I must confess I am not solicitous about 
it; whoever would rob me of it does me honour.” 

Thus unconscious of the future importance of 
the lever escapement, Mudge devoted his energies 
to perfecting his remontoir escapement, believing 
in such principle alone would be found the solution 
of the question before him,—correct time keep- 
ing :—“ this I verily believe to be the only rational 
scheme for improving timekeepers, from which 
we may hope success.” 

In prosecuting this idea Mudge encountered 
difficulties of a formidable character. The general 
theory of watch work which he endeavoured to 

work out by his remontoir escapement is sound and 
worthy of being recognised. But to use his own 
words, to avoid ‘the rock on which watches 
split,” Mudge chose a wrong course; his time- 
keepers are not in use, and the construction of the 
escapement is now almost unknown among watch- 

makers. i 

Thus at times do the profoundest thoughts of 
man become of little or no value while their 
smaller efforts take root and flourish. Could 

: Mudge again appear in our midst, how great would 


be his surprise to find his most cherished hopes 


wrecked, and the lesser effort of his genius,—the 
lever escapement,—the staple of English watch 
manufacturing. — 

Tt is possible for an inventor to stop ata principle, 
neglecting to inquire whether it be fully developed 
or not; and this error may reasonably be alleged 
as the cause of Mudge estimating his lever escape- 
ment so lightly. l 

What Mudge had invented and abandoned, 
Savage adopted and improved; to him is accorded 
the merit of having removed the not unreasonably 
strong objections against the escapement, it being 
in his day full of important defects. 

While engaged with his father at Huddersfield, 
his birth-place, the escapement came under his 
notice ; its examination awakened his genius, and 

readily discovering its many imperfections he very 
.soon produced one of a most perfect character, 
Upon this success he established himself in Clerken- 
. well, receiving his first patronage from the firm of 
Bracebridge, where his achievement met with its 
just estimation. Two or three other firms soon 
followed the example; and those manufacturers 
who continued longer to nurse their prejudices, at 


a ee ee ESN 
* Abstract of an Essay written in competition for a 
Prize offered by the British Horological Institute, and 
‘published in deference to the expressed desire of the 
Bouncil ofthe Institute. Extracted from the Horological 


Journal, E, N, Spon & CO., 16, Bucklersbury. 


length yielded to a growing necessity, the supply 
of an increasing demand for lever watches. 

Mr, Savage came to London in the early part of 
the present century, and left for Canada some 
thirty years since. He invented the gold pin 
escapement, and the anchor escapement, and was 
in addition an expert springer. 

Modifications and improvements have at various 
times been introduced. We accordingly have the 
rack-lever, the crank-roller, the table-roller, the 
gold pin and the anchor escapements; and within 
the last ten years the resillient escapement. 

The rack-lever is a highly frictional escapement, 
non-detached. The lever of this escapement is the 
section of a large wheel, which drives a pinion 
forming the balance staff; the dip of the pallets in 
the wheel varies with the vibrations of the balance, 
consequently no necessity exists for the draw angle 
of the pallets; the locking planes are therefore 


made circular, as in the dead-beat clock pallets. 


The pinion soon cuts. The bankings only serve 
to prevent over-crossing. This escapement is 
found in watches having the short train; the 
escapement wheel taking the place of the fourth 
wheel. 

The crank-roller escapement is known as Mas- 
sey’s. This is a double roller escapement, without 
the advantages which are now associated with such 
an arrangement, The lever being pointed at the 
fork, presents some difficulty ; for unless properly 
adjusted to the roller by the banking pins and by 
a correct length of fork, the escapement is likely 
to come to a dead lock. The hindrance to unifor- 
mity of result rested mainly in the fact of the 
roller, lever, and pallets, being made wholesale and 
sold in sets; for while the roller and lever bore 
the same proportions, the pallets seldom agreed 
in angle, besides being otherwise imperfect. With 
a good and suitable pair of pallets there is no reason 
why the escapement should not prove useful. 

The table-roller is that in common use, of which 
a full account will be given subsequently. 

= (Lo be Continued.) 


THE NEW STEINHEIL LENS. 

Up toa recent date, says a contemporary, the 
photographer has beén unable to compste with the 
artist in panoramic pictures of landscapes because 
of the limited area of view a lens will cover, hence 
the demand for what are technically termed 
« wide-angle ’’ lenses. 
Dallmeyer and the other leading London opticians 
have done wonders in bringing lenses to perfec- 
tion, till an announcement in the foreign journals 
took the scientific world by surprise, that Profes- 
sor Steinheil had sueceeded in turning out a lens 
of 10in. focus covering a ‘plate 20in. in size, the 
angle included, being 90 deg. Some of the editors 
of our photographic journals pronounced the state- 
ment an impudent hoax, the thing being impos- 
sible, and contrary to all previous experience. 
However the celebrated optician, Herr Voigtlander, 
of Vienna, secured the patent right to vend the 
Steinheil lens in England, and within the last few 
days the first batch of the new lenses reached his 
agent in London, Mr. Callaghan, The new lens 
is composed of two lenses of crown glass, no flint 
glass whatever being used, yetit is perfectly 
achromatic, and in this respect it differs from all 
lenses commonly in use. Seven sizes have been 
imported, the first of 3in. focus, including an 
angle (diagonal) of 75 deg. ; size of plate, 34in. by 
3in., number two, 3 3-5ths in, focus, angle 105 
deg. size of plate, 64in. by 54in. ; number three, 
5 1-5th in. focus, angle 103 deg., size of plate 
Q4in, by 7Zin. ; number four, 7in. focus angle 101 
deg., size of plate, 124in, by 104in. ; number five, 
132in. focus, angle 87 deg. ; size of plate, 2lin. by 
15in. ; number six, 16in. focus, angle 95 deg. ; size 
of plate, 30in. by 20in. ; number seven, 23in. focus, 
angle 76 deg. ; size of plate, 30in. by 20in. In 
the effect produced it will be seen that for width 
of angle the lens far exceeds anything heretofore 
attempted ; its chief fault is that a small stop 
must be used, and long exposure given. 
have been in use by photographers to obtain a 
wide view by taking the picture on curved glass 
plates, or by moving the lens, but this new arrival 
in London has taken opticians by surprise, 
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THE STEAM JET. 

The American Artizan has the following obser- 
vations about the efficacy of the steam jet :— 
“ As the steam jet seems to be gaining favour as 
a means of strengthening the draught of chimneys 
in steam vessels, it may be well to consider a 
comparative trial of the jet and fan on board the 
U.S. steamer Eutaw, reported in Mr. Isherwood’s 
new volume of ‘ Experimental Researches in Steam 
Engineering.’ With the fan, after deducting for 
loss of heat by radiation, &c., 1.41 per cent. of 
the fuel consumed was used to drive the fan. Less 
would have been consumed had the steam been 
condensed. With the jet from a pressure of 23 1b., 
after deducting for loss of heat, and other waste, 
9.73 per cent. was used for the jet; or, the jet cost 
for fuel 6.9 times as much as the fan; or, the jet 
required 8.32 per cent. of the whole fuel, above 
what the fan required. Against this loss we have 
to set the cost of the blowing engine and fan. 
The above is the computation of Mr. Isherwood, 
from the data which he gives; but we think it too 
favourable to the jet. The whole fuel used for 
the jet was 20.16 per cent. of the total burned. 
This Mr. Isherwood reduces to half, 10.08 per cent. 
because only one of the two boilers was used in the 
experiment, while the whole chimney was used to 
carry off the smoke—the passages from the other 
boiler being stopped. He considers that the same 
jetusing the same fuel would have produced the same 
draft for both boilershad they been both in use. 
But this does not accord with experiments on the 
steam blast in locomotives; in them it has been 
always found that the vacuum falls when more 
smoke passes through the flues. When the fire is 
clear and the damper wide open, the vacuum may 
be equal to 6 in. of water; and when the fire is 
clogged with clinkers it will rise to 8 ; and with 
the damper closed it will be 9 or 10 in. On the 
other hand, it will fall to 5 or 4 in. when the fire 
door is opened. And it is obvious that the work 
of projecting two tons of air up the chimney must 
require more power than one ton. Therefore, 
instead of concluding that half the fuel in this case 
is to be deducted, we must conclude that a much 
less deduction should be made; but how much 
less cannot well be estimated without further ex- 
periments on jets in chimneys of that class. If the 
chimney were too large, the jet would work 
to disadvantage. A trial of the jet with both 
boilers would be interesting, but probably would 
not show thatthe blower can be dispensed with in 
vessels that have to catch English blockade runners 
and privateers.” 


CHINA CLAY AS A LUBRICATOR. 

The employment of plumbago as a lubricator 
has long been known, but in many instances its 
high price has prevented its application, and to 
remedy the evil Mr. William West, of St. Blazey, 
has proposed to substitute kaolin (china clay) or 
mica, or a mixture of them, which he uses in com- 
bination with tallow or other fatty or oily matters. 
Coal or other tar is also usually employed, with or 
without other ingredients, according to the effect 
desired to be obtained. The proportion of the 
china clay or mica, or the mixtures thereof, may 
be greatly varied, but as a general rule such sub- 
stance or substances is or are to form the base 
or principal iñgredient of the lubricating com- 
pound. The materials are mixed intimately 
together, applying heat when necessary in making 
the compound. The fatty and oily matters may 
in some cases be saponified, or have. combined 
therewith alkalies or alkaline earths or oxides; 
other ingredients may be added to the mixture, 
but it is believed that compounds consisting of 
kaolin or mica, or mixture thereof combined with 
tar and tallow, or other fatty or oily matters, are 
the best suited for general purposes. Although 
the proportions of the several substances may be 
greatly varied, he finds kaolin or mica, 112 lbs. ; 
tar, 6 gallons; and tallow, 10 lbs., to produce a 
good mixture. 


By the Panama mail route to New Zealand, 
about to be established, the course of post will be 
about 119 days, instead of 13) days, as ab present. 


Photography, 

Ot e 
ON A PHOTOGRAPHIC ACTINOMETER.* 

I beg to lay before the Society a little instrament 
which, I believe, supplies a long-felt want in con- 
nection with photographic printing, more par- 
ticularly in those branches of it where, as in the 
carbon process, the result of the exposure to light 
is not immediately apparent. I name the instru- 
ment the “‘ Photographic Actinometer ” because it 
is exclusively designed for regulating the exposure 
in photographic printing. It consists essentially 
of a piece of sensitive photographic paper, a semi- 
opaque screen covering a portion of the paper, 
and a single mechanical arrangement for readily 
allowing the examination of the progress of the 
light’s action on that portion of the paper exposed 
under the screen, and for bringing a fresh portion 
of it into position when commencing a new obser- 
vation. It is intended to expose the actinometer 
to light simultaneously with a negative or series of 
negatives ; and, from time to time, the table carry- 
ing the sensitive paper is pressed, so as to bring 
into view beneath a pane of light yellow glass that 
portion of the paper which has been exposed under 
the semi-opaque screen. When the necessary 
depth of colouration, previously determined by ex- 
periment, is produced, it is then known that the 
negatives have been sufficiently exposed. 

The depth of the tint to which the sensitive 
paper in the instrument must be printed, in order 
to indicate the proper amount of exposure for a 
particular negative or class of negatives, has to be 
ascertained by preliminary experiment. When 
the tint is once ascertained, it is matched with one 
of the ten tints in the scale; and the number of 
the tint being noted upon the negatives, it is after- 
wards easy to print with uniform result by simply 
observing the tint of the paper in the actinometer. 

When the actinometer has been used for one 
exposure, it is made ready for another by pushing 
the slide one division forward, and after five ex- 
posures the table carrying the paper is reversed, 
and the remaining half of the paper is then avail- 


such as would be produced by a very short exposure 
of the paper to the direct action of light, that are 
available for actinometric measurement. During 
the necessary period of exposure in carbon printing 
aud in ordinary silver printing, sensitive paper, 
exposed without the screen, would become much too 
dark for the indication of slight differences of photo- 
chemical effect. : 

As to the other use of the screen, I believe the 
experience of photographers will bear me out in 
the idea that in printing by a feeble light a dispro- 
portionately longer time is required than in printing 
by a strong lght. For example, a weak light, 
acting (say) for a hundred minutes, does not produce 
the same effect in printing as light of ten times the 
intensity acting for ten minutes. In the case of 
sensitive paper exposed to the direct action of day- 
light, Messrs. Bunsen and Roscoe have verified the 
law “ that equal products of the intensity of the 
light into the time of insulation correspond, within 
very wide limits, to equal shades of darkness pro- 
duced on chloride of silver paper of uniform 
sensitiveness.” 

I doubt if this law is applicable in the case of 
sensitive paper placed under a negative. Experience 
in printing suggests that the darker parts of a 
negative are relatively to the lighter parts more 
Opaque in feeble light than in strong; and as the 
printing requires to be done with reference to the 
darker parts of the negative, it follows that when 
printing in a feeble light, a disproportionately longer 
time must be allowed for the production of the 
required effect. 

As the sensitive surface in the actinometer is 
placed under exactly the same conditions as that in 
the printing frame, it shows the exact printing 
value of the light. 


NEGATIVE COLLODION. 

A correspondent of Humphrey's Journal states 
that the following formula for negative collodion is 
used by Poitevin with great success :— 

Ether ... oes es z.. ounce 
Alchohol Nes a oe 6 
Cotton ... sis ; 


able for other five observations. Bromide of cadmium... .. 4% grain 
The sensitive paper is prepared in such a manner Bromide of ammonium 13 grains 
as to obtain a constant degree of sensitiveness. Iodide of cadmium 2E y 
Thanks to the researches of Bunsen and Roscoe, Todide of calcium 1 grain 
the conditions necessary to be observed in order to Iodide of potassium ... Aigo 4% 
secure this result are now well understood. They Iodide of ammonium ... TE ce 
find that sensitiveness depends upon the quantity | For intensifying, flow with— ` 
of chloride of silver in the paper, not upon the Chloride of gold .. 1 grain 
amount of free nitrate ; that if paper is salted by Water ... a nee «+ 15 ounces 
immersion during a certain period in a solution of | Then wash and flow with— 
chloride of sodium of unvarying strength, and after Pyrogallic acid ... ane .. 2 grains 
drying is floated upon a bath of nitrate of silver, Water 3 ounces, 


also of approximately uniform strength, that such 
paper changes colour, and assumes a tint of a con- 
stant and invariable depth when acted upon by a 
given quantity of light. Plain phctographic paper 
should be immersed for (say) ten minutesin atwo- 
per-cent. solution of chloride of sodium, and floated 
for two minutes upon an eight-per-cent. solution 
of nitrate of silver, and the silver solution should 
not be employed after its bulk has been reduced 
by use to the extent of one-third. 

The actinometer screen is formed of a slip of 
glass coated with a collodion film, and darkened by 
sensitizing and developing in the usual manner to 
a degree of translucency corresponding to the 
darkest printing portion of the negatives. For 
negatives of widely different densities it is advisable 
to have screens of correspondingly different degrees 
of translucency; or there may be two or three 
grades of translucency in one screen. 

The use of a semi-opaque screen, through which 
the light must pass before reaching the actinometer 
paper, is, I believe, a novel feature in my instru- 
ment. It gives two important advantages. In the 
first place, it prevents the sensitive paper from be- 
coming too dark for ready and accurate comparison 
of tints; and, secondly, it eliminates any error in 
estimating the relative printing value of weak light 
and of strong light. 

_ In reference to the first-mentioned advantage, it 
must be observed that itis only the lighter tints, 

* A Paper read by J. W. Swan, Esq., before the Lon- 
don Photographic Society, March 13, 1866, 


THE EMPLOYMENT OF STEEL FOR 
TRANSFERRING ENGRAVINGS. | 

At a recent meeting of the Manchester Literary 
and Philosophical Association the following paper 
was read by J. C. Dyer, Esq., V.P. :— 

At the beginning of this century, upon the 
death of Washington, medals to commemorate that 
event being called for, Mr. Jacob Perkins (then a 
silversmith at Newbury Port, near Boston) under- 
took to supply them, and, as they were required in 
large numbers speedily, he devised a summary pro- 
cess of transferring the engraved design, from pre- 
pared steel dies or stamps, by which he obtained 


number of medals were rapidly produced. Shortly 
after Mr. Perkins applied the same principle to 
transferring engravings for bank notes, on which 
very elaborate designs were printed to prevent or 
render their being forged very difficult by the hand 
of the engraver. ‘To effect this, he procured cast- 
steel plates, and decarbonated their surfaces to 
the depth of about one-sixteenth of an inch, which 
were thus converted into a very soft and pure iron ; 
the letters and designs for the notes being then en- 
graved upon them they were case-hardened and 
tempered for use, but in lieu of printing from these 
plates they were used as dies for making others to 
print with. His next process was to prepare a cast- 
steel cylinder, which in like manner was decar- 
bonated at the surface, and then, under a strong 
traversing pressure, it was rolled over the letters 
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and figures engraved on the hardened plate, and 
these engravings were taken up in relief on the sur- 
face of the soft cylinder. 
then hardened and tempered, was used to transfer, 
by means of the same traversing pressure, the 


several from one original: die, and thus a vast’ 
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This cylinder being 


entire work upon its surface, to any number of 
copper or soft steel plates for printing with. | 

The adoption of this plan by several banks, for 
having very elaborate engravings on their notes, 


turned the counterfeiters upon other banks whose 


notes would be so much more readily forged, which 
led to an extended demand by the other banks. 

In the year 1809 Mr. Perkins communicated to 
me the details of his process of transferring en- 
gravings, with a view to having the invention 
patented in England for our joint account. From 
the success of his plan in America, its adoption 
here was anticipated, and still further development 
of it looked for from the higher state of the graphic 
arts in London. With this view I took out patents , 
and minutely specified ‘ the method of carrying the 
invention into effect.” A very beautiful design was 
then obtained from the classic pencil of the late Sir 
R. Smirk, R.A., which was engraved by Reimback, 
on prepared steel, for printing bank notes. But I 
could not succeed at that time in inducing the Bank 
of England or any other bank to adopt the plan, 
nor could the booksellers then be made to perceive 
the importance of the transferring system for illus- 
trating books, for which it has since been so ex- 
tensively used. The time had not arrived when 
public attention could be drawn to the bank-note 
forgeries as a national evil, and the disgrace of 
hanging men for a feat so readily performed as 
that of forging the one-pound notes then in gene- 
ral circulation. If any excuse can be offered for 
this apathy, it may be said that the passions and 
interests connected with the war, together with 
those yet more embarrassing that arose from the 
transitions from war to peace, caused such distur-~ 
bances in the circulating medium and in the gene- 


ral interests of commerce and industry, that it 


became very difficult to awaken public attention to 
the great scandal of relying solely upon the gallows 
for preventing forgeries. | 

It has been above shown that Perkins’s invention 
was not for engraving on steel plates for printing, 
nor for engraving upon steel at all, but rather for 
engraving on soft iron of homogeneous structure. 
It was found that all wrought iron is more or less 
fibrous and unfit to receive delicate engravings, and 
that by decarbonating the surface of cast steel a 
pure iron surface was obtained, and this being en- 
graved on, wascase-hardened, and used for transfer- _ 
ring and printing as before stated. His method of 
obtaining soft iron surfaces to receive the work, con- 
verting these surfaces back into steel, and then 
transferring the engravings to other plates for 
printing, comprised together a series of novel pro- 
cesses which confer lasting honour upon the 
inventor. en od 

After the transition period having better hopes of 
success, I recommended Mr. Perkins to come over 
himself to explain his system and aid the artists 
here in putting it into operation. Accordingly in 
the year 1820 Mr. Perkins came to England, and 
being over-sanguine, brought a large staff of able 
artists, mechanics, &c., but he could not bring any 
money to aid in establishing his intended works in 
London. He had assumed that capital could 
always be obtained in England for conducting any 
safe and profitable schemes. Now. the matter of 
proving his to be such was not easy to establish: 
with the moneyed class; so to me alone, not of 
that class, he had to look for the entire expenses 
of his mission, and this I could only bear for a few 
months. After some time the late Mr. Charles 
Heath, the eminent engraver, was induced to join 
Mr. Perkins, and become a partner in the engraving 
works, which were then commenced in Fleet 
Street, and are still continued by their successors. 

Besides the printing on paper, Mr. Perkins’s 
system of transferring has been since very extensively 
employed for calico printing, and in later years we 
have also seen his process employed to a vast ex- 
tent in many other departments of the graphic 
art, such as post-office and receipt stamps, and 


) other prints that are required in greater numbers 


than could be produced by other than steel plates 
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or stamps. His system of engraving on steel has 
at leneth become a great artistic power, the wide- 
spread increase of which has given employment to 
labour and capital to a vast extent in the several 
branches of art before stated, and from which I 
believe many large fortunes have been made, but 
little other than ‘‘ toil and trouble ” ever accrued to 
the inventor of them. . 

When any important discoveries in physical 
science are made, they never die, whatever may 
chance to their authors. The new facts brought 
- before the public go forth like seeds cast upon a 
‘fertile soil, yielding the fruits of continual pro- 
gress among the families of men who seek im- 
. provement. It seems only just, then, that each 
generation should transmit to the next some record 
of the names of those contemporaries to whose 
genius and talents all nations are indebted for such 
discoveries. Wherefore, in addition to the four 
distinguished inventors brought to the notice of 
this society in my former papers, I have in the 
present one aimed to place that of Jacob Perkins 
as a worthy contributor to the advauce of those 
branches of art to which his inventions have been 
applied. 


ON A NEW METHOD OF MOUNTING SILL- 
VERED-GLASS SPECULA AND DIA- 
GONAL MIRRORS IN REFLECTING TELE- 
SCOPES.* 

Owing to their cheapness and portability, telescopes 
constructed with Foucault's silvered-glass. mirrors 
are receiving a constantly increasing share of 
attention. The focal length of these mirrors need 
not exceed eight times their diameter, while for 
each inch in diameter—when of the best figure— 
they will bear a magnifying power of 100, on close 
stars in finest states of air. 

The principal difficulty hitherto encountered in 
fitting up these mirrors, when they are of large size, 
has been that of mounting them in such a manner 
as to avoid flexture. Various contrivances have 
been employed for this purpose. Among others, 
they have been supported on air cushions, on layers 
of felt, and on a number of triangles, each sup- 
ported ona centre. All of these plans appear to 
me-to possess the common fault—that a blow, or 
shock of any kind, or even a change in the position 
of the telescope, frequently throws the speculum 
out of adjustment. The method I have devised for 
overcoming this difficulty I shall now proceed to 
describe. | 

First, however, I wish to state I have the mirrors 


made of glass much thicker than is generally 


employed for the purpose. For a speculum 63 


inches in diameter, I use glass of a thickness of one- 


inch ; for a speculum 10 inches in diameter, glass 
1} inches in thickness. - The extra cost of the glass 
—as it is only ordinary plate-glass—is merely 
nominal, and the difficulty of working the mirrors 
not at all increased. 

. After the disc which is to form the mirror is 
-shaped—tut before the parabolic figure has been 
given to it—I work the back carefully to a very 
perfect plane, by the same method I employ for 
working the plane surfaces of prisms. When this 
has been done, the mirror has the parabolic figure 
given to it, 

A cast-iron cell is now prepared,.whose internal 
diameter is rather larger than the mirror. The 
bottom of this. cell, when intended for a 10 inch 
mirror, should be at least three-quarters of an inch 
thick. The inside of this cell, on which the mirror 
will have to rest, I now also bring carefully to a 
plane surface in the following manner :—I first 
turn it in a slide rest in a lathe in the usual way. 
Then I prepare a Whitworth’s plane surface of a 
circular form, one-eighth of an inch less in diameter 
than the mirror to be mounted. The bottom of the 
cell is made. flat by scraping, being tested repeatedly 
during the process with the circular Whitworth’s 
surface. It greatly facilitates this operation, if a 
groove be turned in the bottom of the cell. The 
centre of the bearing surface of the cell to the 
. extent of one-third may be advantageously turned 
away. This materially lessens the risk of the 
- mirror being deflected, either by the presence of any 

* Communicated to The Reader, March 24, by John 
Browning, Esq., F,R,A,8.° . a 


particles of foreign matter, or by the cell altering 
its form owing to changes of temperature. For 
this suggestion Iam indebted to the kindness of 
Colonel Strange. | 


Before the mirror is placed in its cell, the bear- 


ing surface is slightly smeared with the best oil, to 
prevent the oxidation of the iron. Lastly, the 
mirror is secured in its position by a ring. In ad- 
justing the mirror, it is necessary to avoid placing 
any strain upon the cell, as a very small strain is 
sufficient to deflect the bottom of the cell, and this 
deflection extends to the mirror. 

This is avoided by placing the cell in another 
cell, and adjusting it in position by means of hollow 
screws. These screws allow of the cell being raised 
and lowered without throwing any strain upon the 


cell. The silvered surface of the mirror is protected 


by a tightly fitting cover, which is adapted to the 
edge of the cell. ° 
Some time since Mr. With, of Hereford, so well- 


‘known for the success with which he has paid 


attention to the construction of silvered-glass 
specula, suggested to me that their performance 
would probably be improved if some other method 
were adopted of mounting the diagonal reflector or 
prism. 

As at present mounted on an arm they are sub- 
ject. to vibration, and the substance of this arm 
produces coarse rays on bright stars. 

I have endeavoured to obviate these incon- 
yeniences by the following plan of mounting :— 

The diagonal mirror, or prism, is attached by 
three pillars to a round plate, whose diameter is the 
minor axis of the ellipse. This round plate is 
supported by three strips of watch-spring placed 
edgewise towards the speculum. The adjustment 
is made by means of hollow screws, of the same 


kind as those I have referred to in the commence- 


ment of this paper as applied to the speculum. 
The most difficult tests for silvered-glass specula 
are very bright stars of large magnitude. Their 
performance on this class of objects is considerably 
improved by using a good Barlow lens of 4 or 5 
inches virtual focus. At the same time, as is well 
known, the employment of this lens forms a most 
convenient contrivance for increasing the power of 
the various eye-pieces. 

For low powers, achromatic eye-pieces made by 
combining two achromatic combinations, each 
consisting of a plano-concave flint and double convex 
crown cemented together, arranged so that the 
convex sides of the crown lenses almost touch each 
other. When used in this manner, if the paraboli- 
zing operation on the speculum has been conducted 
with sufficient care and skill, the performance of an 
8i-inch speculum will bear comparison with a 
7-inch refractor in point of light, and exceed it in 
separating power, while the expense need not be 
more than one-fifth of the cost of such an object 

‘lass. 
: In conjunction with Mr. Slack, I have contrived 
a simple and very substantial form of equatorial 
mounting, entirely in cast-iron, for those telescopes. 
At the same time, I am greatly indebted to Mr. 
Slack for the valuable assistance he has rendered 
me in carefully testing the results of the various 


modifications I tried in the course of my experi- 


ments, before I finally adopted the plans I have 
just described. l 

With a plane glass mirror as a diagonal reflec- 
tor, unsilvered, so as to allow the heart rays to 
pass freely, these telescopes answer admirably for 
observations on sun spots. 

It is well known that there is a considerable 
number of interesting observations which can only 
be made with large apertures, and that considera- 
tion of expense alone has hitherto prevented their 
being used. 

I shall be highly gratified if the attention that I 


have given to the mounting of these mirrors and | 


telescopes should lead to their more general 


adoption. 


DAMP WALLS, AND HOW TO CURE 
| THEM. | 
Messrs. W..B. Wilkinson & Co., of Newcastle- 


on-Tyne, write :—‘ Remove the whole of the 
damp plaster down to the surface of brick ox stone 


. Newton, 38, Rathbone-place, 


walls, rake out the joints, ‘clean and well wet the 
surface; lay on a coat of good Portland cement, 


mixed with one-sixth sand; be careful to cover 


every part of the brick or stone, broom or other- 
wise roughen the surface of the cement while soft ; 
let this stand a few days, to get a hard skin on it, 
then replaster in the usual way. It will not do 
well to finish the inside surface with Portland - 
cement, as condensation will take place on the sur- 
face in damp weather.. If speed in execution be 
desired, thé surface may be finished with plaster of 
Paris, Keene’s, Parian, or Martin’s cement, with 
the usual proportion of sand.’”’— Builder. 


ON PIGMENTS.* 
IV. 


White Lead. The German manufacture, known 
as Cremnitz White, is the most brilliant lead 
white with which we are acquainted. It is of 
body and brightness superior to the lead whites of 
English make. This superiority is considered to 
be owing to the greater purity of the metallic lead 
from which the white is obtained. We manufac- 
ture, however, in England lead whites of good 
qualities for general purposes. 

Zine White, oxide of zinc, is manufactured on a 
very extensive scale, and is largely used for paint- 
ing, It does not possess much body, that is, 
covering-property, in oil. It is, however, perfectly 
durable in oil and water. | eek, 

Sulphate of Barytes and various whites with 
lime bases, as the sulphate and carbonate, are used 
in distemper, fresco, and other processes of water- 
colour painting. The white pigments are an ex- 
ceedingly numerous class. A perfectly unexcep- 
tionable white pigment, adapted to general 
purposes is, however, yet to be desired» The 
white earths are destitute of body in oil and 
varnish, and metallic whites of the best body are 
not permanent in water. 

Browns. Of these we have abundance of ex- 
cellent quality adapted to every kind of painting. 
The Turkey and English raw and burnt Umbers 
afford us vigments of great body, and the bitumi- 
nous earths, Vandyke Brown, Cassel and Cologne 
earths, &c., give us rich transparent tints that 
leave nothing to be desired. 

Blacks. Black pigments are very numerous ; 
little, however, need be here said of them. Ivory 
Black supplies a rich, full, silky tint, and Lamp 
Black a tint dense and solid. These are sufficient 
for every purpose. 

It will be seen by the above list and its accom- 
panying remarks, that the resources of the artist 
or decorator who makes permanence a primary 
consideration are really quite sufficient for all 
ordinary purposes. From their very nature no 
colours are absolutely permanent, because “all 
natural substances are changeable.” The utmost, 
therefore, that the decorator can do is to consider 
under what circumstances his work will have to be 
executed and exist, as damp, excess of light or 
shade, foul air, &c., and suit his palette accordingly. 
Time, of course, affects all pigments more or less, 
its action resembling that of heat, which may be 
taken as a safe test in its effects ; but some colours 
will be found almost unchanged even after centuries 
have elapsed. Asa general rule, the simpler the 
system. of colouring employed, the more prospect 
of its enduring, while in the combination of two or 
more colours to form a tint, the greatest care 
should be taken to see they are homogeneous and 
on similar bases. A. little study, and attention, 
and reflection is all that is needed to guide the 
amateur. It would scarcely be saying too much 
to add that an epitome of nearly all that it is 
desirable to avoid, may be learnt from the practice 
of the lower class of professional decorators, who 
appear to combine the maximum of ignorance with 
the minimum of common sense, and while boasting 
of rules of ‘‘taste” and composition gleaned at 
random from grammars of ornament and the like, 
are in most cases absolutely destitute of an eye for 
colour, in many, colour blind. - 

PSE re re em sa nC il 

* From “The Art of Mural Decoration,” Winsor ant 
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BRITISH TREES.—THE OAK. 


The oak, when well grown, is the largest and 
most majestic of all British trees. Viewed either 
as an object of gigantic and rugged beauty in our 
forests and woodlands, or, when felled, as timber 
of the utmost utility and endurance for public 
buildings, ships, &c., it is second to no other native 
tree. It has always been the delight of the land- 
scape painter to introduce this tree in the woodland 
prospect, and to all lovers of nature it presents an 
unceasing and ever-varying charm ; whether seen 
in tae calm summer, with herds of deer reposing 
under the shade of its ample branches, in the 
driving storms of autumn and winter, with its 
contorted branches covered with snow, or its entire 
structure reduced to a gigantic shell, it is always 
an intense object of interest to the artist. Nor to 
the landscape. artist alone has it been a subject of 
study and attention, but from the earliest times we 
find the sculptor, the ornamentalist, and stone 
carver representing in detail its foliage and fruit. 

In our cathedrals and churches, in boss, finial, 
capital, and truss, we constantly see plaited and 
intricate groups of the leaves and acorns of this 
‘tree. There are very few large oaks to be seen 
near London, and for one to fully realise the im- 
mense size this tree will sometimes attain, a visit 
should be paid either to Sherwood or the New 
Forest. Here they may be seen in all their 
varieties of growth, their enormous spiral trunks 
seeming to form an inseparable part of the earth 
from which they spring, their huge twisted limbs 
and bright green foliage forming a prospect never 
to be forgotten. One of the most striking features 
in the general aspect of the tree is its irregular 
writhing branches (one of which has been known 
to weigh more than 5 tons), often reaching to 
within a few feet of the ground':— 

‘* Twined and twisted, 
Finger’d and fisted, 


Like one who had look’d on wringing hands 
Till his hands were wrung in his sleep.” 


But how many plain things are there intimately 
connected with the oak tree, wholly ignored by 
sculptors and decorative designers,—things. valuable 
and characteristic in themselves, but passed over 
by those who have “eyes and see not!” 

Foremost are the two distinct forms of oak,— 
one with the acorns without stalks and the leaves 
with stalks ; the other with the acorns supported 
on stalks and the leaves without them,—the latter 
Quercus pedunculata, and the former Quercus 
sessiflora (misprinted by Gwilt,* who evidently 
copied it from some old botanical book, and mis- 
took the long “s” for a “j,” “gessifora’). Now 
as all oaks belong to either one or other of the 
above forms, we imagine it would be correct to 
indicate a knowledge of this simple fact in any 
work of ornamental painting or sculpture. The 
flowers that precede the acorns and grace the tree 
in the early spring seem uniformly set aside, though 
well worthy of examination for their artistic merits. 
The observer of small things who may have 
wandered in our oak forests at the fall of the year, 
has probably noticed the falling acorns rattling in 
every direction as the trees are shaken by the 
autumn winds. Amongst the dead leaves of this 
season the fruit readily germinates, and is then 
worth examination. The shell: splits, and the 
moisture of the earth causes the first rootlet to 
emerge from the acorn. This rootlet is fiery crim- 
son, tipped with transparent creamy white, and is 
an object well worth observing. 

The only true English flowering parasite,—viz., 
the semi-succulent mistletoe,—sparingly occurs on 
this tree. It graces the tree at all seasons, flowering 
in the spring, and bearing its white berries in the 
autumn and winter. Itis said that the mistletoe 


gathered from the oak was the only kind used by.|- 


the Druids in their religious ceremonies. This 
may be the case, or it may not; but, at the present 
time, the parasite is far more common on other 
trees. It has seldom been sculptured as an orna- 
ment for the Christian Church, as being a relic 
of former idolatry, and is seldom or never used 
(on very slender grounds) as a Christmas decoration 
for our churches. It, however, occurs as an ancient 
sculptured ornament in Bristol Cathedral. 


* í Encyclopædia of Architecture,” page 482, 
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That there was considerable foundation for the 
many old tales of magic connected with this tree, 
a knowledge of the natural history of the oak 
itself sufficiently proves. At certain times and 
under special conditions, this tree might certainly 
be regarded by the credulous as truly ‘ enchanted.” 

One of the most singular of these peculiarities is 
the growth of the remarkable fungoid excrescence 
known as Fistulina hepatica, so cailed from its 
very close and often startling resemblance to a great 
lump of liver hanging from the side of the trunk. 
It resembles a huge liver in every respect; the 
colour is precisely the same, and, if incised, a red, 
blood-like juice profusely flows from the wound : 
but not only in outward aspect is it a counterpart 
of flesh, but in its taste and meat-like qualities it 
so resembles meat, as to be nearly the same thing. 
Itis esculent and nutritious, and has been aptly 
compared: by a competent authority to a “ vegetable 
beef-steak.” It grows on all parts of the trunk 
and exposed roots. When very young it is exceed- 
ingly like a strawberry : and so close is the similarity 
when growing on the roots, that the specimens 
might be readily mistaken by the most observant. 
In its next stage it is about the size of a large 
tongue, to which it bears a great likeness; so that 
the expression of “tongues in trees” would no 
longer be a figure of speech to the wanderer in an 
oak forest. ‘The hurricanes of winter will some- 
times blow a gigantic oak bodily down, if exposed 
to the fury of the wind, and will either tear it up 
partially by the roots, or snap it off close to the 
ground. Should the tree be alive, this broken part 
of the stem is just the habitat the above plant 
loves, on which it readily grows, and generally in 


great profusion, closely similating the viscera 


of some gigantic animal, with the red, blood- 
like juice trickling over the broken and ruptured 
trunk. 

It would be out of place here, as well as difficult, 
to give a list of all the creatures to be found on tlie 
oak tree alone, or in oak forests, owing to their 
large numbers; but the lover of nature and art 
would be at no loss if he made the subject his 
study. The well-known gall, however, may be 
mentioned here, so common on oak-leaves; 
living and dead, and so like a ripe red cherry 
in colour and size when matured. At first it is 
yellowish green and succulent, ultimately becom- 
ing tougher, exceedingly brilliant in colour, and 
large in size. The curious, if not otherwise 
engaged, may find the creature inside that forms 
this parasitic gall of the oak, and the parasite of 
the second degree may be found in the home 
of this parasite of the first degree. From the 
above if will be seen that in any ornamental 
composition where the oak is figured there need 
be no lack of brilliant colour. If another 
instance is wanting, reference might be made to 
the spawn of Helotium eruginosum, so: common 
on old dead oak branches; it penetrates and 
stains the wood in every direction, and entirely 


through from one side to the other, and is ver- 


digris green in colour, of a particularly agreeable 
shade. It was once in considerable request 
amongst cabinet makers, under the name of 
green oak, for the so-called Tunbridge ware ; but 
now, although equally abundant in oak woods, it 
appears to have fallen into disuse. 

In large capitals, and in masses of sculpture 
where plants are introduced, how cold and vapid 
does all appear where the sculptor has confined 
himself to a mere copy of a few flowers and 
leaves without tale or meaning, and showing no 
knowledge whatever of the things beyond a mere 
dead copy of form or colour. It is true that no 
common tree or weed grows in this country but 
tells some instructive tale to the observer of its 
life and uses, either valuable or dangerous; or- of 
the things that live upon it. 

-We might fill this number entirely with a 
list of the associations of the oak tree, its use for 
building houses, ships, and many other thing,—its 
bark used for tanning, its fruit formerly used as 
food by the ancient Britons, the fondness of hogs 
for the acorns, the hunting for truffles in oak forests 
(with hogs on the Continent, and with dogs here), 
and numberless uses of this tree, dead or alive.— 
The Builder, 


-and I carefully examined it. 
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BLOOD-STAINS ON WEAPONS. 

Medico-legal authorities are yet some removes 
from that perfection of discrimination which will 
enable them to pronounce dogmatically on sup- 
posed blood-stains on weapons. It is not always 
easy to say with certainty whether a stain is blood 
or something quite different from blood, such as 
oxide of iron or citrate of iron. And when it is 
possible to decide that the stain is a blood-stain it 
is not always possible to decide whether the blood 
is human blood or that of an animal. Weappend 
the evidence of Dr. Herapath in a recent trial—the 
case of the Mountain Ash murder at the Gla- 
morganshire Spring Assizes. Its chief interest 
lies in the fact that the chemical and microscopical 
tests of the presence of blood were supplemented by 
the spectral test. We believe this is the first 
criminal trial in which the microspectroscope has 
been employed in determining the nature of 
doubtful stains, Itis well to have a variety of 
tests, so that one may correct or confirm the 
other. 

Dr. Herapath, it will be seen, showed by a com- 
bination of tests that the stains were blood-stains, 
but was not able to aver positively that the blood 
was human blood. His evidence, however, was of 
great importance taken in connexion with the other 
facts of the case, and with the similar evidence of 
Mr. Brown. The positive testimony of both 
gentlemen as to the sanguineous character of the 
stains, and the opinion of Dr. Herapath as to the 
human character of the blood-globules were 
most respectfully alluded to by the presiding 
judge. The following is the evidence in full :— 

“ Dr. Bird Herapath sworn: I am a Fellow of 
the Royal Societies of London and Edinburgh. I 
practise as analytical chemist and also physician, 
The hatchet produced was given me by Mr. Wrenn 
On the metallic 
portion I did not find any marks upon which I 
could rely. I removed the handle and experi- 
mented on thin slices of wood which I took from 
underneath the metalic ring. I examined those 
sections with a microscope, and found the 
majority of the stains were due to oxide of iron; 
some of them showed clotted blood—in some cases 
the woody portions had been infiltrated with the 
colouring matter of blood changed by the action of 
water. On some of the séctions of the handle I 
found globules of blood, and by the micrometer I 
measured the size of those globules. I placed a 
section of the handle in a glass cell in which there 
was a fluid medium, and the blood globules floated 
off into the cell, and by the measurement of these I 
could determine the size of the globules therein 
contained. ‘These globules were exactly the same 
size as some globules from dried human blood 
which I purposely procured, and tested with the 
same apparatus in the same way. Finding this 
evidence of blood to be small, I obtained more 
numerous sections of the coloured surface of the 
handle of the hatchet, immersed them in distilled 
water and obtained thereby a slightly coloured 
solution, which, after filtering, was ready for 
chemical tests, and for optical examination by the 
microspectroscope. I subjected this fluid to the 
action of light, and it had undoubtedly the 
properties peculiar to a solution of blood. When 
a solution of blood was examined in this instru- 
ment (instrument here produced) the fluid absorbed 
some of the rays of light, and thus altered the 
spectrum or rainbow. Within the green and on 
the border of the yellow rays two dark absorp- 
tion bands were produced by the blood fluid. 
Only one other substance would produced two dark 
bands—that is cochineal dissolved in ammonia, 
but the position of the two bands was different. 
The spectroscope alone would not enable me to 
readily distinguish between the two, but combined 
with chemical examination it would satifactorily 
do so. From this optical test I was satisfied that 
the sections of the hatchet had been stained with 
blood—and by chemical analysis I also demon- 
strated it was blood. The combination of the three 
tests showed that the substance on the hatchet must 
have been blood. . 

“ Cross-examined : I should not like to say that 
the stains were those of human blood, but my 
opinion is that they were,”. 
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HOW TO SKIN AND STUFF BIRDS. 

As many persons have made inquiry for some 
simple and efficient method of skinning and 
stuffing birds, we publish herewith a circular on 
the subject of “ Collections of Animals injurious 
to Agriculture,” which has recently been put forth 
by the State Agricultural Society of California. 
The first step is skinning, which applies both to 
birds and animals :— 

A great assistance in skinning animals is to 
suspend the body by a hook, so that both hands 
are at liberty. For small kinds a common fish- 
hook will answer, with the barb broken off, and a 
cord attached a foot or two in length. This may 
be inserted among the bones near the tail after the 
skin has been partly detached. 

Other implements required are the following :— 
l. A sharp knife, of almost any shape; but a 
surgeon’s scalpel without a jointed handle is the 
best for small kinds, and the common butcher 
knife, which is of similar shape, for large ones. 
2, A strong, sharp-pointed scissors, and for large 
skins a shears is often useful. 3. Triangular 
Glover’s needles for sewing up skins; two or 
three sizes. 4. A pair of spring forceps, such as 
are used by surgeons, though not essential, are- 
very useful. 5. A tape measure, three to six feet 
long. 6. A fine saw, or coarse flat file, to notch 
small bones before breaking them, so as to make 
them break evenly. Some use sharp-edged nippers 
for this purpose. Large bones may be broken 
roughly, and the ends smoothed off. 

Birps.—The ovaries of the female containing 
minute eggs, or the testicles of the male will be 
found near the kidneys. When a bird is shot all 
large holes must be plugged with cotton or paper, 
and this also inserted in the mouth and throat, so 
us to prevent the flow of blood or other fluids. 
Blood on the feathers may be absorbed by sprink- 
ling with plaster of Paris, ashes, dust or sand, 
shaking off all that does not stick; then make a 
cone of paper, large enough to put the bird in, 
head down, and to twist up the other end over it, 
taking care not to injure the tail feathers. This 
will secure smoothness of the feathers when the 
body stiffens. In cool weather it is best to post- 
pone skinning for twelve to twenty-four hours, in 
order to allow the blood to coagulate, so that it 
will not flow so freely, and the fat hardening also 
gives less trouble. Some use a ring of paper pinned 
around the body, to obtain its exact girth, so 
that it can be stuffed out to the same dimensions 
afterwards. 

Before skinning, put fresh plugs in the mouth, 
nostrils and large shot holes. Take the measure-' 
ments and notes required. Then make an incision 
from the breastbone down to the tail, not so deep 
as to open the intestinal cavity, and carefully 
separate the skin on each side, plugging or sewing 
up any holes accidentally cut too deep. If blood 
or fluids run too freely, absorb them by some dry 
ashes, plaster or paper, and use them so as to pro- 
tect the feathers; if necessary keep the fingers 
well powdered. Separating the skin from one 
side, the leg is soon reached ; this must be drawn 
out by the knee-joint as faras it can be, and the 
1cndons cut where they go towards the foot. 
Break off the bone within the skin, and having 
freed that leg treat the other in the same way. It 
is most convenient in small birds to break these 
bones, and also those of the upper wing-joint, before 
beginning to skin, thus having the limbs less in 
the way. 

After the legs are freed, cut down to the tail, 
and separate from the body, leaving some of the 
vertebræ attached to support the feathers. Remove 
the oil-glands above the tail carefully from the skin, 
then insert the hook in the body and hang it up, 
head downwards. The skin is then easily peeled 
off until the wings are reached, when it must be 
drawn to one side until the broken end of the 
shoulder bones are reached, which may be slipped 
through the muscles, and pulled out as far as 
possible. The muscles must then be cut off and 
this wing being freed, the same process is used for 
the other. 

The skin then slips off easily as far as the head, 
and if large must be supported, so that its weight 
may not stretch the neck. In drawing it over the 


head be careful not to tear it, and use the finger- 
nails more than the knife. The ear membranes 
are easily drawn out with it, and on reaching the 
eyes the attachment of the lids must be carefully 
separated from the eyeball, cutting so as to injure 
neither the lids nor the eyeball, as the fluids 
escaping give trouble. Then cut off the back 
part of the skull, remove the brains and the eyes, 
clean away all remains of muscle, etc., from the 
skull, and sprinkle or smear the skin with arsenic, 
fill. the eye-sockets, and other cavities about the 
head with cotton or other stuffing, and draw the 
skin back to its original shape. If the neck has 
dried during the operation, it will need moistening 
before retraction. 

The second joints of the wings now require 
cleaning from the muscles, &c. This may be 
done in small birds by carefully drawing the skin 
down over the bones, loosening it with the finger 
nails. Large birds, however, need an incision 
under the wing, reaching the whole length of the 


joint, which may be sewed up afterwards by a few 


stitches. Arsenic must be applied freely to all 
these parts. The wing-bones must now be con- 
nected by a string passed through the space between 
the bones, or a thread sewed through the ligaments 
so that it cannot slip. Do not draw the wings too 
close together, but leave as nearly the natural dis- 
tance between them as is practicable. Cotton or 
tow may be now wound round the broken ends of 
the wing and leg bones, a roll of it inserted in the 
neck, and enough put in the body to fill it out to 
its natural shape. 

When the legs are tied together no stitches are 
generally necessary to sew up the cut. If there 
are large holes in the skin they should be sewed 
up from the inside before putting in the stuffing. 
In large birds it is well to sew on wide strips of 
rag along the inner edges of the cut made in the 
skin, to protect the feathers during the operation 
of skinning, removing the rags afterwards. Very 
badly soiled skins can, however, be cleaned by 
the taxidermist, and provided they have not lost 
any feathers, are still useful. The bill should 
generally be tied shut by a string passed through 
the nostrils, and the label may be put there or on 
the legs. Very long necks are best stuffed by 
rolling up a long cylinder of paper and passing it 
down the throat or from the inside. . The neck 
may then be bent down along the side of the body, 
and the legs bent up so as to make as compact a 
specimen as possible. Having smoothed down the 
feathers, the bird must now be pushed carefully in- 
side of a cylinder of stiff paper of the proper size 
and laid on its back to dry. Hanging it up by the 
bill or feet stretches it too much. If carefully 
dried it retains a good shape, and may be freely 
handled afterwards. 

Some birds, especially ducks and woodpeckers, 
have the neck so slender that the head cannot be 
drawn through it by skinning in the usual manner. 
In these an incision must be made on the most 
injured side, from the ear down far enough to 
allow the head to be cleaned through it. The 
body may then be skinned as usual, or the incision 
may be continued down the neck to the bare space 
under the wing, and the skin taken off without 
cutting it elsewhere. To sew this up requires care 
in order to adjust the feathers nicely, and the 
stitches must be taken from within outwards. 
Some persons skin all birds in this manner, but the 
feathers are more apt to fall out of those birds that 
have them loosely attached. 

There is much difference in the ease with which 
a bird may be skinned, according to the relative 
toughness of skin, and adhesion of feathers. A 
humming bird is more easily skinned than a 
pigeon, and those of the size of a robin take much 
less time than an eagle. : To practise on the best 
are blackbirds and jays, those not too fat being 
preferable. ee | ' : 


Two singular proposals for raising the Atlantic 
cable have been made. One was to contrive a 
tube which was to extend from the bottom of the 
ocean to the surface, and down which a man was 
to descend to find and secure the bight. The 
other was to raise the cable by means of a gigan- 
tic magnet. 


APPLICATION OF ELECTRICITY TO 
PADDLEWHEELS. 


General the Count de Molin, an Italian noble- 
man, has constructed and patented a paddle- 
engine, working by electricity, to be adapted to a 
small boat christened L’ Klectricité, destined to ply 
on the large lake of the Bois de Boulogne. The 
working parts are thus composed :—There are two 
upright hoops, about 2ft. 6in. in diameter, placed 
3 in. apart, in the periphery of .each of which 
are encased 16 electro-magnets, placed opposite 
each other. Between these there is another hoop 
or wheel, of soft iron, of the same diameter as the 
others, and sfo articulated as to receive, when 
alternately attracted by the magnets at each side 
in succession, a sort of rolling from side to side, 
or “ waddling”’ motion. To this wheel is fixed an 
axis about 7 feet long, which constitutes the prime 
moving shaft of the machine. When the wheel 
between the magnets takes its rolling motion it 
causes the ends of this axis to describe circles ; one 
end turns the crank of a fly-wheel, while the other 
end is adapted to a framework, on the same prin- 
ciple as the pentagraph, which enlarges the motion 
received from the central disc, and communicates 
it in the form of a stroke by a connecting rod to a 
crank on the paddle shaft. This end of the moving 
bar also sets to work the distributors for alternately 
establishing and cutting off the electric communica- 
tion between the magnets and the battery. There 
will be in all 16 elements of Bunsen’s. The force 
of the machine while at work with four elements 
was found to be one-quarter man power, so that 
with 16 cells the power will be about that of a 
man. The paddle-wheels are 2 ft. 6 in. diameter. 


THE QUALITY OF MUSICAL SOUNDS.—I. 
By W. Stevens Squire, Ph.D., F.C.S.* 
Though music, as an art, is tolerably ancient, 
the investigation of the physical principles upon 
which it depends has only just commenced. There 
is, perhaps, no art in which physics come so much 
into play. With the exception of the human 
voice, which is itself the most delicately con- 
structed instrument imaginable, nothing can be 
done in music without artificial apparatus, generally 
of a highly complex character, requiring as much 
skill on the part of the workman as the most deli- 
cate philosophical instrument. This apparatus is 
constructed with the greatest care, in order to pro- 
duce certain musical effects which are character- 
istic of each kind of instrument, and the slightest 
uncertainty in the quality of the sound will make 
the difference between a good and bad instrument. 
It would be supposed that the physical principles 
involved in so delicate a matter would be, to a 
certain extent at least, understood by the workman 
or the manufacturer, but, strange to say, this is 
not the case. Although the various musical 
instruments in use at present have been constantly 
improved until the quality of the sound leaves 
little to be desired, all this excellence appears to 
be the result of pure empiricism, of experiment, 
and of the rule of thumb. It is only in the last 
few years that any serious attempts have been 
made to ascertain on what the quality of sound 
depends, and, indeed, what it is that is meant by 
the term quality. Among these workers Professor 
Helmholtz, of Heidelberg, occupies the foremost 
place. He has been enabled, by means of peculiar 
apparatus devised by himself, to analyse various 
kinds of sounds, and to determine the nature of 
that property of sound which is called quality. 
Musical sounds differ in pitch and in loudness. 
The pitch is regulated by the frequency, and the 
loudness by the extent, of the vibrations; but 
though the pitch and the loudness may be the 
same, the sound of a violin differs very greatly 
from that of the trumpet on the one hand, and 
from the flute or tuning-fork on the other—that is, 
though the same for musical purposes in all other 
respects, the quality is different. . 
The following tables will be found useful for 
indicating the number of vibrations requisite for, 
and the names of the notes in the musical scale, as 
fee eg ee at ee a eee aes 
* From the Quarterly Journal of Science. Churchill and 
Sons, New; Burlington-street, (ds. 
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it will frequently be necessary to mention them by | itself into two equal portions, each vibrating twice 
name, and it would be inconvenient to have re- | as fast as before, producing therefore the higher 

) ra octave c, as in Fig. 3. If it be touched at d and 
plucked at d, it divides itself into three portions, 
each moving three times as fast, and giving the 
twelfth of C, wz. g, Fig. 4, and so on for Fig. 5, 


course to the staff :— 


Roas c B C Ble ble’ pie” p” Ql De" pr 


Ist. The higher octave which makes twice as 
many vibrations as the fundamental note. If we 
suppose the key note. to be c, this higher octave 
would be c’. ) l 

2nd. The fifth of this higher octave g, which 
makes nine times as many vibrations as c. 

srd. The second higher octave c", which makes 
four times as many vibrations. 

4th. The major third of the octave e", with five 
times as many vibrations. 

5th. The fifth of this octave, with six times as 


132 | 264 | 528 | 1056.| “2112 ; 
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It is obvious from these tables, that if a vibrating 
body makes, for example, 132 oscillations per 
second, it will produce the note c, and, for any- 
thing that appears to the contrary, this effect is 
quite independent of the nature of the vibrating 
body ; the greater or less violence of the vibration 
will merely effect its loudness, so that the simple 
undulatory theory of sound offers no explanation 
of what has hitherto been a mystery—its quality. 
This we must seek in ‘some modification ‘of the 
phenomenon. The table contemplates the case of 
a vibrating body; a string, for example, vibrating 
in regular periods in a pendulum-like way as a 
whole, and provided it does this in practice, it is 
clear that all sounds of similar pitch would be 
alike, whatever their source. But a closer exami- 
nation of the vibrations of elastic bodies discloses 
some peculiarities of motion, which must seriously 
modify the effect. If we suppose a string stretched 
with a certain tension between two fixed points 


(A, B, Fig. 1), and that it is caused to vibrate as a | 
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as a whole, so that a phenomenon would be prc- | 


sented something like that shown in Fig. 6, where 
the string gives both thé sound of C its funda- 


mental tone, and also that of c, which is one of its | 


upper tones. l 
In this case the node or fixed point a of the 


upper octave c is itself vibrating so as to produce | 


C. It is obvious that the portions representing the 
higher octave may be themselves divided so as to 
produce the second octave ¢’, and the string would 
then simultaneously emit three sounds, Cec’. | 
These secondary vibrations may vary much 
among themselves in intensity, that is, in their 
amplitude of oscillation, so that a string may give 
its fundamental note supplemented by upper tones, 


some of which will enter into the sound in greater | 


strength than others, but as a rule those upper 
tones which lie nearest in the scale to the funda- 
mental will be the most powerful, as they require 
a greater length of string and’ are therefore capable 
of oscillations of greater amplitude. But this is 


— 
—_ 


ee e 
ee Pa e 
= —— 


A 
een te ne ee pS a et ET ET SS A re en eG OO a a A ea a 
Ae See ee = 
TET E neice E ie E EE a n a a E E ie eT 
E E E E a ee 
pA LOOT LCL TR, go eet -~T — m A 
AA as eee A : 
e 
— — —— M S 
E a ee, PE A TTS Ex S58 
Awl TTT ping ae 
ae, . i oe ac 
Fundamental. L = 4 A le 
= im. — =, mi wre bet eee | y 
wens, b. eaten tee Ly a [ae perenne beset, 
« i r ra I ce =e 
(hae Oman SE Gan aes oe ERI a": ok ee S l 

ee ee ee 

me Se ee ee ee tiee z SAS ee ee a ENA ees: 
aii eres wt we ET ee Stee, pono „emr 

ENDR NN E > s . . a Ns a . 
Vibrations—66 132 198 264 330 396 462 528 594 660 


whole, which may be done by plucking it at the 
point a, it will vibrate as in Fig. 2, producing a 
certain note—say C. But if instead of plucking it 
at æ the finger be gently laid on that point and 
the string be plucked at 5, and the finger imme- 
diately removed from a, the string will divide 


not always the case, the second, third, or fourth 
tone being sometimes more powerful than the 
fundamental itself. 

This series of harmonic upper tones is always 
the same for all musical instruments, and is as 
follows :— i 


many, and so on to tones which require seven, 
eight, or nine times as many vibrations. Expressed 
in the musical scale, we have (see previous col.) 

It is not every ear that can, without great atten- 
tion and practice, distinguish these upper tones in 
the sounds of musical instruments. Still they had 
been observed long ago, particularly in the violin 


and violoncello, but were regarded as curious facts 


without any suspicion of their real importance. To 


distinguish them accurately and determine their 


intensity and pitch, requires an artificial help, 


‘which is supplied by the resonators of Helmholtz. 


These consist of glass globes, or very wide tubes, 
with an opening at each end, as in Fig. 7. 
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The smaller opening is made to fit accurately into 


the ear by means of a covering of sealing-wax, 
which is pressed while still warm into the opening 


of the ear, so as to take its exact form. Instru- 
ments of this kind possess the property of resound- 
ing and intensifying those sounds, and those 
sounds only, which are called forth by blowing 
across the wide opening. They are made of 
various sizes, each corresponding to a particular 
note in the scale. When one of these instruments 
is applied to the ear, and the other ear is perfectly 
closed, scarcely anything is heard of the external 
sounds, unless a sound be present of precisely that 
pitch which corresponds to the resonance of the 
globe when it bursts at once loudly on the ear. By 
means of this contrivance a complete analysis can 
be made of a mixed sound, resolving it into its 
fundamental and attendant train of upper tones. 

It is to these secondary tones that we must as- 
cribe what is called the peculiar quality of the 
sound. As they are present in greater or less pro- 
portion, so the sound is fuller or duller, just as a 
single note struck on a pianoforte is thin and poor, 
but is rich when supplemented by its chord, so the 
simple fundamental note is modified by the upper 
tones by which it is accompanied. Indeed, the first 
six harmonic upper tones must be looked upon from 
a musical point of view as a major chord in which 
the key-note is the most powerful. These upper 
tones.may be either harmonic or inharmonic, har- 
monic if their vibrations are simple multiples of 
those of the fundamental, inharmonic when no- 
such simple relation exists. There is scarcely any 
musical instrument which is free from these upper 
tones; the tuning fork is nearly so, and those 
which are produced when the fork is first strack 
lie so far from the fundamental, that they speedily 
disappear and leave a perfectly simple sound as the. 
characteristic of this instrument. 
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FITMENTS OF STEAMSHIPS.* 
Under the auspices of the North of England 
Steamship Insurance Association, a series of printed 
and illustrated suggestions for the better securing 
of steam vessels are being distributed. These sug- 
gestions have been drawn up by Mr. F. W. 
Wymer, a well-known marine engineer, of New- 
castle-on-Tyne. <3 | 

The inlet openings (or cocks) for water ballast 
tanks, boiler blow off, main injections, cold water 
pumps, ash, and water supply for bearings, should 
be fitted to bottom of ship at level (or above if 
possible) of the ordinary engine-room platform, so 
as at all times to be readily accessible for examina- 
tion by those in charge of the engine-room depart- 
ment. The blow-off cocks should be of locked 
description, so that the handles cannot be un- 
shipped until the cocks are shut. | 

The engine bilge, water ballast, or donkey 
pumps, should on no account be connected in such 
manner that the water from engine or sea could 
possibly run back into bilges of ship, by inadver- 
tence in closing a cock, the breaking or gagging of 
a valve or valves. 

All cocks having two or more ways in shells, 
should have bridges in same, so constructed, of 
breadth sufficient to close opening in keys or 
plugs, when being changed, so that any cock 
shall not be left open to two different pipes at one 
time, 

The bilge injections, in all cases, to be fitted to 
condensers of main engines, by separate pipes, 
cocks, &c., from main injections of engines. 

The engine bilge, water ballast and donkey 
pumps, to have each a separate ‘delivery pipe, con- 
nected to and through side of ship, at a point not 
less than eighteen inches above deepest load water 
line of ship, so that the working of the pumps 
may at all times be under the surveillance of the 
officer in charge of the deck. 

The engine-room hatches, ash gratings, &c., 
to be protected by hurricane decks from side to 
side of ship, in all cases where vessel is not a spar 
deck ship. . 

Frequently the air valves applied to bilge punips 
are the reverse of what is required, these should 
be so constructed as to allow of the accumulated 
air in chamber of pump being discharged each 
stroke, so that pump may be prepared for its work 
free of air. 

ILLUSTRATION OF AN ARRANGEMENT THAT MEETS 
| THE REQUIREMENTS, | 


ee 
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A. Small opening?for relief of air from pump.. 


B. India-rubber valve for closing same. C. Guard 
for valve. D. Screwed end for securing to pump. 

The coal bunker deck scuttles to be at least 
nine inches in height above deck, and so fitted 
that a tarpaulin may be readily secured over them, 
by lashing. | aa 
ILLUSTRATION OF AN ARRANGEMENT THAT MEETS 

‘THE REQUIREMENTS, = 


MEA 


AA. Cast-iron ring or frame, at least nine 


.* Extracted from Engineering. 
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inches above deck. BB. Ring for securing lash- 
ing of tarpaulin. C. Close cover, or lid, fitting 
easy inside of ring (AA). D. Resting ring for cover 
(C), cast on ring (A A), checked out to allow of 
open grating (E) being passed down to rest on 
solid ring (F), cast on ring (A A) G. Flange 
cast on ring (A A), for bolting scuttle to deck 
(H). i 

The bilge pumps, donkey pump, and bilge in- 
jection pipe roses, or strums, should be in boxes at 
level of platforms, easily accessible, and pipes led 
from them to bottom of bilges. 


ILLUSTRATION OF AN ARRANGEMENT THAT MEETS 
THE REQUIREMENTS. | 


A. Cast-iron box or chest. B. Portable per- 
forated plate forming rose, ©, Hinged lifting lid, 
to clear out chest or rose. D. Pipe leading to 
pump. E. Pipe leading to bilges. 

Where vessels are liable to navigate among ice 
in rivers, what is known as ice cocks to injection, 
or cold water pump roses at outside of ships are very 


essential for safety of vessel. 


OF AN ARRANGEMENT THAT MEETS 


ILLUSTRATION 
; THE REQUIREMENTS., 


A. Inlet pipe for injection or cold-water pipe. 
B. Perforated rose at bottom or side of ship. C. 
Cock on pipe leading to scum or steam pipe of 
boilers, - D. Conducting pipe from cock (Č) to 
outside of’ perforated rose (B). E. Handle for 
working cock (C). When vessel is in vicinity of 
ice, cock is to be opened, and steam or hot water 


kept blowing out of nozzle of pipe (D). 


WASHER CUTTER. 

Leather washers, or rings of leather, are exten- 
sively used in the arts, and also for domestic 
purposes. They are sometimes applied on the 
axles of wagons, between the wheel and the 
shoulder; sometimes used forjoints in water pipes, and 
in many other places 
not necessary to men- 
tion in detail. As it 
is a tedious and un- 
satisfactory operation 
to cut many washers 
with a knife, the tool, 
shown herewith, in- 
vented by Charles A. 
King, and Otis A. 
Smith, of Middletown, 
ù Connecticut, U.S., A., 
D will be found a valuable 
a substitute. It is simply 
constructed, and the 
engraving explains it- 
self. A casting, A, is 
furnished with cutters, B,;which works in slots, c. 
These cutters are held by screws, and can be set at 


any point. Inthe centre of the casting there is a 


fixed point, D, which is also*capable of making a 
hole. This tool will cut out a ring of leather of 
any required dimension within the range of its 
width ; it is quickly adjusted, and always. ready 


JS 


for use. It is also convenient for joiners and 
pattern: makers to cut their wood into circles when 
needed. Itis used with acommon brace.—Scientific 
American, 


ELECTRICITY IN WOOD. 

The following curious communication has been 

addressed by My. F. E. S. Jerningham to the 
Editor of the Chemical News :— 
» “I have lately turned my attention from chemi- 
cal to electrical science, and seem to have dis- 
covered an inexhaustible magazine of electricity in 
wood. Not that I imagine for a moment that I 
have made any ‘ discovery,’ but rather the applica- 
tion of one; for who is there that does not know 
that dry wood insulates? while how few, if any, 
are aware that sparks may be drawn from its surface 
equal in quantity and intensity to those from 
‘ ebonite’—and even longer. [f this be so, it ought 
to make a revolution in the. price of electrical 
machines, for wood would only cost a twentieth 
the price of any other electric. © | 

‘‘ Besides cheapness, wood presents many other 
advantages—viz., stiffness, lightness, portability, 
surprising power, and size; for it is evident that 
if this material can be put together so closely as to 
form butone piece, andas easily taken asunder, there 
can be no limit—save the growth of timber—to the 
construction of the most powerful machines. 
Enormous electrical ‘jars’ also might readily be 
constructed of this material if they should ever be 
required. But the great value of wood consists in 
its being rendered capable of remaining perma- 
nently electrical, and, therefore, permanently dry, 
without which its great power would count for 
next to nothing. | 

“ Brown paper, which, while hot and dry, ex- 
hibits equal powers, is nothing directly it is cold; 
while wood, which appears equally porous, retains 
indefinitely its electric properties. How is this? 
I haye by me pieces of different kinds of wood, 
which, to my certain knowledge (after baking) have- 


| not been near any fire for two months, and yet they 


exhibit all the intensity of recent dessication. This 
great power seems to reside in the woody fibre ; 
for if while still hot from the oven we coat the 
wood with copal varnish, on drying it does not 
show near the same power, and what is rather 
difficult to understand after the lapse of a few days, 
seems no more electric than wet wood, while the 
simple wood remains so. Oil, I believe, is sup- 
posed to attract a small quantity of moisture from 
the atmosphere, but how can it do so when the 
varnish is dry and the oil solid ? Machines formed 
of wooden discs coated in this manner were de- 
scribed in the time of Ingenhouz, and that was 
my original intention when, on taking the piece 
of wood from the fire, I thought I would just see 
if it were capable of itself (before varnishing) of 
showing attraction-on-rubbing, when lo! a strong 
spark flies off. I recollect some ten or twelve years 
ago, when at school (reading of the power of brown 
paper), attempting to form a cheap machine of 
wood, covered with brown paper, and thought it 
very hard I couldn’t get the slightest spark, heat or 
rub how I might, little imagining at the time that 
the wood only wanted drying to form itself the 
best substance. As a rubber, I employ catskin ; 
but either (unvarnished) silk, or still better, ‘ vul- 
canised indiarubber,’ answer equally well. I have 
lately mounted my machine with wooden discs, in 
the place of ebonite ones, and the effects must be’ 
seen to be believed. Can you suggest any means 
of rendering wood permanently as well as abso- 
lutely dry P I carry on the ‘ baking’ or drying till 
the surface is slightly coloured, but not ‘ car- 
bonised,’ in which case, at the end of two months, 
it appears equally electric as the first day, and that 
in spite of a small quantity of steam when put 
before the fire.” | 


Tax city of New Orleans is to be lighted with 
3,000 petroleum lamps. l 

SOME PERSON, who withholds his name, has 
invented a 50-pounder breech-loader, and a gun 
oarriage to match, which it seems beats all previous 
inventions into fits. The new gun is about to be 
experimented with at-Toulon, — | 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


ABERRATION. 

Sir,—I feel somewhat timid in writing to you upon a 
subject of such magnitude and importance as “ Aberra- 
tion,” but being a lover of the science of which it forms 
a branch, and a seeker after truth, I trust that your 
talented contributor the “ Fellow of the Royal Astro- 
nomical Society ’? will pardon my feeble description of 
the result of my Astronomical reading upon the subject 
of the curve of Aberration. ; f 

Your correspondent, then, gives an old illustration and 
one given by a great many authors; it was first given 
by Clairant in 1737. It would be much better if modern 
authors were to illustrate this principle by the mechani- 
cal effects of light, which in my opinion can be more 
beautifully effected and not so foreign to the subject as the 
one used, viz., that of rain. Your correspondent gives 
the equation for Aberration tobe—Tangent of Aberration 


$ a f ; : 
= KEVA oa = carth. It is evident that Aberration is not 
velocity of light 
constant for the same star, for as the earth’s velocity is 
variable sois the tangent of Aberration according to the 
above formula, and therefore a maximum and minimum 
when the earth isin perihelion and ophelion, Your corres- 
pondent is correct when he states that a star situate in 
the plane of the ecliptic describes a right line, but if 
situate in the pole of the ecliptic the curve of Aberration 
seems to be that of an ellipse, and not a circle, as stated 
by F.R.A.S. For if we suppose the ecliptic to be repre- 
sented by A, M, E, L, and the earth to be at E, and S the 
sun, then the earth’s velocity is greatest at E, and there- 
fore 8’ O is less than any other line from S, and as the 
earth’s motion is con- 
stantly decreasing 
from E to A, where 
at A it is the least, 
the line S D must be 
the greatest, and 
therefore a plane 
passing through O, D, 
must cut the conical 
surface obliquely, and 
therefore is an ellipse. 
If the star is situate 
out of the pole of the 
ecliptic the circum- 
stance is more apparent. Hence the curve of Aberration 
of a star not in the plane of ecliptic is an ellipse, but if 
in the plane a right line. In Woodham’s Astronomy, 
page 137, I find it demonstrated that the curve is a circle. 


I subjoin the demonstration, in which I trust your cor- |. 


respondent will point out the discrepancy, as the curve 
cannot be a circle and an ellipse at the same time, which 
gave rise to my inquiry :—“ Let E be the earth in her 
elliptical orbit; S, the sun in one focus, and let H be the 
other focus. H Z perp. toJ E ¢,atangent at E. Draw 
from 6 the star, o k parallel to B b, and 6% to J E £, and 
take 6 r proportional to the earth’s velocity at E. Since 
the angle o h 6r = m tI =Z2Z,J, H.. the comp. of 267, 
or the angle r 6V = the angle J, H, Z, the comp. of the 
angle Z, J, H... 67, H, Z, make = the angles with 
6V,H,J. And asar varying as H, Z, and revolving 


owards6 V with the same angular velocity as that which 
H, Z, revolves towards H, I, r and Z must describe 
similar curves, but Z describes a circle .*. # does.” Hence 
according to this the curve of Aberration is acircle, which 
if true, the remarks of mine as well as some of those by 
your correspondent are incorrect. BICKERDIKE. 


“OLD HAND” AND “PLODDER.” 

Sir,—In looking over your issue for March 16th, I ob- 
served a letter signed “ An Old Hand,” in which there 
were somereallyigood remarks referring to the productions 
of “ Plodder.”’ l 

The idea of placing white blotting paper at the 
back of a sensitive collodion plate, is really so extraordi- 
nary that it must be my excuse for writing to you on the 
subject. As beginners in photography are often dis- 
couraged through want of correct information, it is very 
necessary that those attempting to instruct should be 
accurate. Now, except with some very peculiar collo- 
dion, the use of white blotting at the back of the plate 
would help to produce that appearance: in negative, 
called. “ blurring,” besides other mischievous effects. 
By using red paper, however, all this is avoided; and 
for the satisfaction of learners, I should advise them to 
try both, and mark the result. 

I would mention a few more facts in regard to the 
bath, &c., but it is hardly worth my trouble, as any one, 


by enclosing a postage stamp to Messrs. Mawson and 
Swan, Newcastle-upon-Tyne, will receive a little pam- 
phlet entitled ‘‘Hints on the production of brilliant 
Negatives,” theformula given being more Se 


plicable to Mawson’s Negative Collodion. 


ELECTRO-MAGNETIC ENGINE. 

Sir,—I send you a sketch of an electro-magnetic engine 
that may suit ‘‘Postulata.” Ihave one on the same prin- 
ciple, though mine is only a model, with fly wheel about 
9in., but it pulls well. 
dimensions for the work it has to do. The electro-magnets 
are standards, fixed to a plate of iron, and the ends of the 
wires carried through the woodstand, and soldered on to 
the various connections. The connecting rod R plays 
freely in the slot, at the ends of the levers L, and the ball 
at the bottom of it is too large to pass through, so that it 
acts as a pin, and raises the levers alternately, when the 


current is broken, but when the current is on, the lever 


pressing on the ball, will pull the rod down, and of course 
tura the crank, The two columns marked F F have each 
an ivory cap, to insulate the columus from the plate, and 
the contact springs are thus a continuation of the columns 
only. The springs alternately touch the cam on the shaft, 
thus magnetizing one or other of the electro-magnets, The 
wires are shown in Fig. 3 as if the stand was made of 
glass, and they could be seen through it. Now when the 
current enters the positive wire, whichever spring 
touches the cam on the shaft, the magnet in connection 
with that spring will attract the keeper, and, when the 
cam leaves that spring and touches the other, the power 
will be reversed. I shall be happy to give any further 


information that may be required, and have also several 


other plans for electro-motive engines, 


els. of 

ce 
EET an 
WIRE 


Seite he tam teat 


References,—M, magnets. K, keepers. - L, levers, R, 
rod. F, frames. P, pulley for strap. B, binding screws, 
C, cranks. S, brass springs insulated for reversing current, 
X,cam for making and breaking contact, J, hinge joint. 
I, ivory insulators fitting on top of columns and passing 
through frame plate, the current springs bearing on the 
top of them clear of the frame. This is only on one pair 
of columns, the other pair screw to the plate asin any 
other metal work. 

The frames, shaft, &c. are brass, the keepers and levers 
iron. The wire is shown as carried round the magnetic 
core. A slip of paper should be pasted on the contact side 
of the keeper to counteract the residuary magnetism. 

CARBON. 


OF course it can be made of any 


NOTES AND QUERIES. 


Sir,—It must be very pleasing to the readers of the 
Notes and Queries department to observe how easily 
your correspondents become acquainted with each other. 
In mechanical matters the freedom of intercommuni- 
cation is quite necessary, because when speaking of any 
subject connected with the.exact sciences the terms and 
language should be strictly correct. Ifthis is not always 
attended t», the questions put cannot be answered. 
Therefore let all readers be careful in putting queries 
so that our mathematical correspondents may not lose 
time in unravelling a question which is not logically 
proposed. I say this, intending if possible to increase 
the valuable department of “Notes and Queries.’’— 
CAMERON KNIGHT. 


ELECTRO-MAGNETIC ENGINE. 


Sir.—As a geat many of your Correspondents are 
desirous of making an electro-magnetic engine, I forward 
a rough pen and ink sketch. PP, two permanent mag- 
nets, S a bar of soft iron covered with two coils of wire, a 
left hand and a right hand coil, M M, two cups with meu- 
cury, Babar tomove in R, a rest, with two arms to dip 
alternately in M M, Aan arm being moved by W the beam, 


F the flywheel, c being stationary P and N the positive and 
negative poles of a battery. As soon as thecurrent is set 
on S, the bar of soft iron is turned into a magnet so that it 
is drawn by one of the P magnets and repelled by the 
other, next the currentis set into the other coil by the 
movement of A and B, which reverses the poles of S, the 
bar of soft iron, so that itis drawn by the magnet that re- 
pelled it before and repelled by the one that drew it. If this 
should meet the eye of some of our electric friends would 
they give me their opinion on it, or repurt as to their success 
if they try it? HILL'S Son, 


Seanad 


FLOWER POT BATTERY, 


Sir,—In No. 52 D. Batham asks whether common 
ware that red flower pots are made of will answer the 
purpose of porous battery cells. As this isthe first time 
I have seen any mention in your pages of putting this 
material to such a use, I cannotrefrain from forwarding 
my experience in the matter, though it is with some 
diffidence that I venture to embark my humble ideas in 
the company of the brilliant contributions we get from 
the talented Mr. Tonkes, “Electra.” and others. How- 
ever, my only object is to benefit, if only in the smallest 
degree, my fellow-readers, even as I have benefited by 
their exchange ofideas. , 

Having devoted much leisure time to Electrotyping 
small and large objects, principally for amusement, 
and from an ardent attachment to such pursuits, I have 
been led to try almost every known variety of battery, 
in my search for the one most suitable for this purpose. 
I have no doubt most of your experimental readers have 
felt the grievous annoyance and expense attending the 
use of the ordinary porous tubes, and I believe many 
have rejected on this account a battery which otherwise 
possesses many advantages. Wood diaphragms, Oox- 
gullet, brown paper, prepared canvas, and the many 
other things we see recommended as substitutes, have 
all some fatal objection which precludes their use where 
long and constant action is desirable. The form of 
action, which I have used_with the most successful re~- 
sults, is a modification of Daniel’s, wherein the common 
red flower pot is made to do duty asa porous vessel, and 
when properly selected and prepared, it answers the 
purpose exceedingly well. Other advantages of this 
battery are that nitric and other acid fumes, are dis- 
pensed with; it is the least costly to construct, no 
amalgamation required, and is easy to manage in the 
hands of an amateur or inexperienced person. I will 
give a description of this Flower Pot Battery, in an 
early number, Joan Tı Cooprzs, Birmingham, 
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VELOCIPEDS. 
Sir,—Having noticed in your valuable paper the 


various modes of *‘ velocipede construction,” I venture 
i to send you a rude sketch 

of a velocipede of my 

design. Fig. 1 is a side 

I view. x is the frame, FB 

DJ the foot board. 

E Fig. 2isatop view. H H 
are handles working be- 
tween the seat and frame. 
s Lis the steering lever, in 

_which is a joint y, so that 
it can be taken from between 
the knees when making a 
short turn. -The seat s, 
which also forms a tool box, 
is secured to the back of the 
frame and supported by 
a bearing on the shaft 
underneath. This velo- 

) cipede is constructed of 
iron with the exception 
of the bearings, which 
are brass, It is easily 
managed, and propelled 
with little exertion at 
the rate of 10 miles 
per hour.—J. V. B., West 
Bromwich. 
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LENS GRINDING AMATEUR.—Would Paracelsus be kind 
enough to give the radius with which to grind the bottom 
of the flint glass lens fora Compound Lens of 40in. focus 
and what rule can he give me for finding the radius for the 
bottom for the flint lens of lens of any focus ?—J. RoBI.HER, 

ORGAN, PHOTOGRAPHY, &c.—In No. 43 of your very valu- 
able journal you will find four queries, headed ‘* Organ, 
Photography.” Out of the four I have got one answer, for 
which I thank T. K., No. 43. I am told that a very 
peculiar treatment of the colours is necessary for the print- 
ing of the pictures suitable for the Diaphanic Proce:s. 
Does T. K. know what the treatment is? The second 
question in the series to which I refer will perhaps be 
better understood if the word ‘‘comprising” (which is a 
typographical error) be read ‘‘ compressing? I em glad 
your journal has proved a success, It isthe very thing 
wanted. If Mr. Tonkes will glance over the two first 
questions I have named I have no doubt he will be able to 
assist in their solution.—JoHN TAYLOR. 

CHARCOAL, —Can any reader inform me how to make 
small quantities of charcoal by a simple process, as I want 
to experiment on coal made with various kinds of wood ?— 
T, E. D. 

ELEOTRO-PLATE,—Can any reader tell me how to restore 
electro-plated ware to its original appearance after it has 
been saturated with quicksilver ?—F, CARTWRIGHT. 

LENS GRINDING,—I am obliged to Paracelsus for so clear a 
description of Amateur Lens Grinding. I think the explana- 
tion clear cnough to set half of our amateu:s at work. I 
certainly shall tury it, but I must first ask Paracelsus what 
sort of putty powder he recommends, and if I can get it at 
any other establishment than Messrs, Acton’s, as I reside in 
Yorkshire.—A. M 

MAGNETO-ELECTRIC Macuing.—Will Mr, Tonkes or any 
contributor on electricity give mea description of Professor 
Page’s Magneto-Electric Machine ?—P, R. 8. 

SEED MacuinzE.—Can any reader suggest to me a 
species of ‘‘ breast ” to place against a revolving vertical 
dise, covered with “card,” for the purpose of removing 
the fruity part of the common “‘ Haw,” and leaving the 
‘stones ’’ clean and intact? A broad spiral groove 
(one turn in the depth of disc) would appear to be a 
likely plan to effect this, but the difficulty is to give a 
“turn?” to the fruit while the disc is revolving, and 
thus present its whole surface to the action of the card. 
Would chambers cut at intervals of 5 or 6 inches in the 
spiral effect this P or wouldtheyfillup? Perhaps some 
mechanical reader can assist me.—B. C. H. 

Lens Grinping.—So far as I am able to understand 
the advice given by Paracelsus, itis this:—First draw 


two lines on paper the same. distance apart as the dia- . 


meter of the glass required, then open a pair of com- 
passes to the same length as the focal distance of the 
lens required, then draw a portion of that curve between 
the lines. So far so good: but why does Paracelsus 
then add take a radius offive inches for a focal distance 
of 15 or 18 inches? He must surely mean 56 inches of 
focal distance. Paracelsus will much oblige me by say- 
ing whether I am right, and also if by giving me a rule 
to find the focal distances and the diameters of lenses 

for the eye pieces of any other object glass,—T. T, 
BURNLEX, 
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MAGNETO-ELECTRIC Ligut.—Will any correspondent 
inform me where I can get information respecting 
a Magneto-Electrie Lightused in light houses ?—HILL’s 
oN. 

TEMPLATES,— Will any reader inform me how to construct 
a “template” to hole plates by, for the cylinder of a 
plain cylinder boiter, 40{t, long, 5ft. inside diameter, 
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and plates gin. thick, to be built the ‘hoop way ’’— that is, 
three plates bent round to form one circle or ring? Each 
circle or ring of three plates is the frustum of a cone, of 
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the rude sketch annexed. I wish to ascertain the distance 
between the centre of holes at each corner of template ; 
also the curve or distance from a straight line the radius 
will give?—A Poor BLACKSMITH, Stockton. 
VELOCIPEDE,—I shall be much obliged to W., P. (wheel- 
wright) if he will furnish me with the length of his 
machine, the size of the wheels, and also the length of 
the cranks, and state whether it runs on three or four 
wheels.—PHILO Monts. 
Bow-stRing RooFr.—Will any correspondent tell me how 


to calculate the strains on a bow-string iron roof of about 
80ft. span ?—S. WILLIAMS. 

MERCURY IN ELECTRICAL Macuines,—I have finished 
a cylinder electrical machine, which answers very well 
except that the mercury in the amalgam (which amalgam 
I procured at an optician’s) comes off on the cylinder and 
drops down on the other side. I have spread it successively 
on woollen cloth, wash-leather, and silk, with the same 
effect. Can any correspondent inform me what is the cause 
of this, and the best manner of treating it? I should also 
be glad to know if there is any substance which acts as a 
non-conductor of magnetism, i.e. if placed between a mag- 
net and a piece of steel, wiil cut off the attraction? I have 
tried glass, india-rubber, and other substances, without 
effect. —ELECTRON, 

Langs Grinping.—I have read with pleasure and 
profit the articles on the telescope, and the art of grind- 
ing lenses for it, which have from time to time appeared. 
in THe EnguisH Mecuanic, and appeal to some geno- 
rous correspondent for a formula, by which I may get 
the curvature of the inside faces of compound object 
glasses of different focal lengths and diameters so as to 
get rid of the prismatic colours.—EH. B. P. 

P. S.—Your correspondents use pitch. Ihave used a 
mixture of resin, whiting, and beeswax, which, when 
cold, adheres firmly to the glass and when heated wipes 
off clean.—H. B. P. 

Fan ror Engine Driving.—Can any correspondent 
tell me the way to construct a fan, driven by an engine, 
capable of blowing a small furnace. I should also like 
to know where fine ground raw Stourbridge clay is to be 
obtained. And what is meant by lap and lead ofa slide 
valve, —ALERTE. 

PHOTOGRAPHIC Tent.—As an amateur photographer 
I should be greatly obliged to any correspondent who 
can suggest a good scheme for a portable photographic 
tent, such as can be easily carried about, and made by 
—Aw AMAMEUR MECHANIC. 

MERCURIAL Ginpine.—Will any correspondent tell 
me how Mercurial Gilding is done, and what articles 
are required for the purpose.—WiILLIAMTHROLL. . 
SILVERING Gurra-PERcHA.—Will any correspondent 
inform me how to give gutta-percha a covering of bronze 
or silver P—JoHN CLARKE. 

Curd CemEnr.—In mixing curd cement I find a diffi- 
culty in getting the curd to dry. It has a tendency to 
keep moist. Can any reader give me a hint how to 
avoid this ?—F. T. Thomson. 

STRENGTH or Timper.—Many thanks for B. Hilton’s 
rule on the strength of timber. If he will inform me 
what book would show the constants for other woods I 
should esteem it a favour ?—W, E, H, l 
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OUR SUBSCRIBERS EXCHANGE. 


I will lend “ W.H.N.” a work or works or Turning, if he 
will send mea penny postage stamp, to say whether he 
wants it for plain or ornamental Turning.—EDWIN BAKER, 
13 and 14, Mount-street,.Grosvenor-square. 

“H, N.” is requested to send his private address to the 
Editor of the ENGLISH MECHANIC, ~ 

“OLD Hanp”’ will oblige by forwarding his address to 
the Editor, as ‘‘ Plodder” is anxious to learn it. 

CuHarcoaAL—If “ Any Hand First” will send his address 
to J. Ch. S., care of Mr. Herbert, 83, Cheapside, he may 
obtain the article he requires. 

I wish to exchange the following artic’es for useful en. 
gineering tools of equal value:—A brass Astronomical Tele- 
scope, ð ft, Gin. long, 23in. object lens, with powers of 60 
and 120, fitted with rack motion, focal and elevation adjust- 
ments on tripod stand, will show Suturn’s rings, also the 
**Cyclopeedia of Machinery,” bound in ha‘f morocco, the 
«Artizan? volume for 1854, and “ Bourne’s Treatise on the 
Steam Engine.” The telescope is new and the books not 
soiled. Address, J. G., 66, King Street, Stepney, E. 

I have a book on Turning in wood, ivory, shell &c., by 
Campin, date 1861, price 6s., it isin good condition. I 
shouid be glad to exchange it forsome other workon turning 
at the same value or nearly so.—W. R, Gorens, P. O. 

ath, 

W, Dicks NORTHAMPTONSHIRE,” The Editor is unable 
to rem. mber the name you mentioned on your visit to the 
offiee, with particulars. 

If David Wood, on oblique sections of tubes, and D. 
Wood, Brierley-hill, or ‘‘ Ceteratas,”’ (No. 53) will corres- 
poud with me, Iwill do all Ican to assist them.—TH#omas 
BIRD, 7, Swanscombe-street, Canning Town, London, E. 

I have twenty cel!s, quart size, of Bunsen’s battery, solid 
gas carbon plates, very powerful, made for the eiec:ric 
lizht. I am willing to exchange these for a good 
m.croscope achromatic.—GEORGE F, WILLIAMS, 1, Snowden- 
street, Smithdown.road, Liverpool. 


REPLIES TO QUERIES. 


REVERSING Motion, &c.—In answer to Exchange, I 
forward a sketch of avery simple arrangement for altering 
his envine so that he may reverse it at will, which can be 
done according to this pan with one eccentric, and doing 
away with eccentric rod! and using a longer valve rod 
andalink. He must fix a plate to the eccentric strap, 
and also a link (as will be seen in sketch) extending from 
dtod!. B is a rock shaft working on a pin fixed to 
centre of plate, it and another pin fixed at F, on a 
plate bolted to engine stand. When the engine is at 
work the rock shaft will give motion to link as if using 
two eccentrics, and by moving the lever G to the dotted 
lines Gi the sliding block will be moved trom its position 
at top of link (as seen in sketch) to the bottom oflink, and 
so alter position of slide valve and reverse the engine, 
and by moving the lever G into some of the notches 
marked at H, the travel of valve will te short and so 
allow the steam in cylinder to expand by closing the 
ports sooner and allowing less steam to enter the cylinder, 
The parts G, H, J, K, and L, can be fixed to engine 


frame or stand in any po-ition best suited to his plan of 
engine. The sketch you may engrave and publish in the 
ENGLIsH Mecanic, if you think it worth the trouble, 
Here is also a plan by which he may correctly set his slide 
valve —by attending to these points, First, that the steam 
is to be shut off alittle before the end of the stroke by 
closing the aperture of the steam port which causes the 
piston to be brought gradually to rest without jarring the 
engine. Second, that the eduction port or passage to 
condenser should ‘be closed before the end of stroke, 
which is called “cushioning” the piston, because it then 
completes the stroke against an elastic air cushion in con- 
sequence of a portion of uncondensed vapour being shut 
up between the piston and the top -or bottom of cylinder. 
Third, that the steam port on the same side of the piston 
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should be opened a-very little before the end ofthe stroke, 
so that the steam may have acquired its full pressure as 
soon as the crank shall have turned the centre; and 
Fourth, that the communication with condenser should 
also be opened on the opposite side of the piston alittle before 
the end of stroke, so as to have a vacuum ready made in 
the cylinder before the return stroke begins.—S1ipr 
VALVE. 

To Monitor.—The best steady I have used for parallel 
or taper turning, l 


ToT. W. S.—For ball turning, the centre of rest to be 
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FIG,S, 
directly underthe centre of lathe, the g 
“tool holder back on the. handle accord- 
ing to diameter required; for concave =~ 
turning the tool holder to be pushed 
over the centre and tool to project. 
_ X, L.—Dross will part with the lead by adding clean 
iron filings and exposing to sufficient heat. 
C, W., Tar Fuuring.—The old way. Get or make a 
milling cutter the shape of fute 
desired, place it on amandril between 
the centres of the lathe. Make a plate 
to go on cross slide to hold two heads, 
the one to have a wheel and spring, 
the other to bethe poppit to carry 
the tap and hold it at the three divisions; feed under the 
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cutter and to the length required.—S. NEsBITT, Fitter 
and Turner. . 

Gotp Parnt, &¢c.—Will any correspondent tell me 
what to mix gold or bronze powder with to secure a 
brilliant and permanent paint? Also how I can con- 


struct a magic lantern so as to adapt a photographic | 
S. B 


portrait lens to the same P—W. S. B. 

Foreing Faw.—In No. 40, Dec. 29th, I find a sketch 
of a small forging fan by T. Parkinson, if that gentleman 
could give me the shape of the fan and how it is fitted 
up he would greatly oblige—Aw AMATEUR. 

‘Can any reader give me a practical formula by which 
I may proportion the horse powér required to drive a 
vessel of a given dimension immersed mid-ship section 
through the water at a given speed, in preference to the 
following :—L. HE P. _, cube of speed. x immersed. section 

co-efficient of vessel 


in which the choosing of the co-efficient seems to me to 
be a sort of guess work? Also a formula by which I 
may calculate before- L 23 4 8 

hand what number i 
ofreyolutions a given 
screw or paddle wheel 
will perform when 
driven by an engine 
of a given size; and 
lastly a formula by 
which T may deter-. ` ' 
mine the different thicknesses of the screw blade, that 
is, the thickness at 1, 2, 3, &c.,P See sketch.—Ma- 
CHINISTA, Rio, 24th February, 1866. 

TURNING Twists,—In the number of March 28rd, “T wists’? 
wishes to know the method of Turning Twists, or properly 
‘Speaking Spirals. The proper way is by the Spiral Appa- 
` ratus combined With the slide rest, over head motion, and 
` the drilling instrument for the best work.—Epwin BAKER. 


CEMENTS.—Mr. Young (No. 60) will find Roman cement } 


and redlead well mixed with linseed oil the same as putty 
answer his purpose,—P.'G@, ZELPER, | 


l 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


HUXLEY’S INTERNAL Tarpe? Pump or Srean 


_Enginzg.—As a pump this will be found specially useful 


in deep wells, where frequently much inconvenience, 
loss of time, and expense arises from the defective action 
of the ordinary valves, also necessitating the descent of 


‘some one down to the pump. Here we have a lift and 


force pump, of double action, with the requisite changes 
effected by a tappet piston (in place of valves), whose 
action is as certain as the revolution of a crank and fly- 
wheel (the necessary appendage to the piston rod, &c.), 
Fig. 1 is the ordinary cylinder and piston, the cover. 
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however, having a long neck to the stuffing-box in order 
to allow of the movement of the tappet, which is fastened 
to the piston-rod, and may be seen Just under the stuffing- 
box. At the side, near the top of cylinder, are three 
ports (as usual), but the ports are altered in arrange- 
ment, as may be seen. The exit port b also communi- 
cates with the top of piston, through a circular passage 
made in the tappet piston before referred to, and sur- 
rounding the piston-rod. The action is as follows :—The 
piston having ascended to the limit allowed by the 
crank, has pushed the tappet piston to near the top of 
cylinder, and is ready for descent. Supply port æ is in 
communication with top of piston, causing it to descend; 
exit port b communicates with porte through a cavity 
(which is seen on tho side of the tappet piston), and 
thence descends a passage and opening cto bottom of 
piston. The piston having next arrived at bottom of 
cylinder, the tappet has just pushed against a cross bar 
provided at the bottom of tappet piston, and its position 
is seenin Fig. 2, where exit port b communicates through 
the passage described in tappet piston to the top of pis- 
ton, and supply pipe and port a with port e leading to 
bottom of piston, and thus proceeds the up-stroke, and 
produces the arrangements before described ready for 
another down stroke.—L. L. H. 

TERTE or WHEELS.—‘J. D.” has sent a column ofarith- 
metic and a table of multipliers about the teeth of wheels, 
which are probably correctly wrought out, but are en- 
tirely vitiated by his. first statement being wrong. 
N X P does not = the circumference of the pitch circle. 
The pitch of a wheel forms no part of the pitch circle, 
but is the side of a polygon inscribed within it, as 
«J. D.” will see upon very little consideration, though 
I believe tables have been published based on the same 
rule. An extreme case will show the incorrectness of 
the rule at once. Given a pinion of six teeth 6in. pitch 
to find the diameter of pitch circle, this is evidently 12in., 
but by taking “J. D.’s’’ multipliers we have 6 Y 1:9095 
== 11'457, or more than #in. wrong in a foot. The true 

180 
formula is, D = P x not cosec ——, and there are plenty 
N . 


of tables to be got calculated from it.~DENS. 

Q. 0. N.” might impede the corrosion of his hooks by 
dipping them in common asphaltum varnish.—W. P. 

& Wm, Young’ will find the following an excellent cement 
for his purpose. Sifted litharge, 1lb. ; clean sand, fine, 
4lb. ; fresh slaked lime, $lb. ; mix, and when required for 
use make it into a paste with boiled oil, and apply 
quickly. —W.P. 

“H, F. L.” can make a good white metal as follows :— 
a 82; lead 18 ; antimony 5; zine 1 ;and copper 4 parts,— 


-P. S 
“ Flint” will find white copal varnish, or Canada balsam 
suitable for his purpose, but he should first lay on a coat of 


Size, say a little isinglass dissolved in water.—W.P. 


NITRO GuycERIng.—In No. 3 of the MIRROR oF SCIENCE, 
a correspondent who signs himself “ Xylog” wishes to know 
what nitro-glycerineis, Nitro glycerine igsimply glycerine 


. have. 
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(a liquid obtained from fats), in which a certain amount of 
hydrogen is replaced by an equal number of atoms of nitrous 
acid; asimilar replacement changes common cotton into 
gun-cotton, A peculiarity of nitro-glycerine is, that seton - 
fire at Ordinary temperatures, it burns rapidly, but without 
exploding ; if however, it is gradually heated:to the boiling 
point, it explodes with great violence, The oxygen con- 
tained in the nitrous acid suddenly combines in the latter 
case, with the combustible elements present, in the com- 
pound. When mining powder is damped with nitro-glycer- 
ine, its explosive power is trebled ; the noise, however, is 
much less than if the nitro-glycerine is not used. Itis a 
very powerful poison ; one drop taken into the human 
stomach being sufficient to cause death. I take the oppor- 
tunity of thanking “C. T, N.” for his kind answer,—A. P. 
BEVEL Wurris.—All wheels are rotating levers, both 
bevel wheels and wheels with teeth in the ordinary 
position. The extremity of the tooth is the end of the 
levers at which the power is applied ; consequently in 


‘proportion to the diameter of the wheel, so is the length 


of the lever and the power of the wheel. Therefore if 
the wood teeth in a wheel be weaker than the iron 
teeth, it ig necessary to make of iron that wheel which 
is smaller, when we intend to equalise the strength. 
But it can be shown thatthe wood tooth is a vast deal 
stronger, not weaker, as some suppose, for the strength 
of a tooth depends on the material of which it is made 
and also on the shape and accurate workmanship, 
together with the diameter of the wheel. This is why 
it ig much safer to make the iron tooth as thick as the 
wood one. We cannot reduce the thickness of the iron. 
tooth without making more space between the teeth, 
which frequently causes a rattling and ultimate fracture 
of one or more teeth, and the practice of reducing the 
tooth becomes a means of destroying instead of im- 
proving the wheel. Any gentleman who comprehends 
the great utility and almost universal application of 
wheels may communicate kindly and freely with CAME- 
RON KNIGHT. 

Screw TurNing.—In answer to William Stratham, I beg 
to say that a Traversing Mandril is decidedly the best for 
amateurs, for originating and finishing screws.—EDWIN 
BAKER. 

SOLDERING JEWELLERY.—“ Solder Fix” will find that 
two parts of silver, one part of brass, and the least piece of 
zinc melted together and rolled out flat, will make 
silver solder used by jewellers. The metals may be 
melted either on apiece of charcoal and a gas flare with 
a blow-pipe or in a crucible.—Onz IN THE TRADE. ; 

TUBES FOR TsLESCOPES.—I beg to inform David 
Knight, that he can purchase drawn tubes for telescopes 
and microscopes of Stanton Brothers, Shoe-lane, Fleet- 
street.—H.E.M. 

DIAMETERS AND THREADS oF SorEews.—If “David 
Copperfield” wishes fora driving screw for his screw-cut- 
ting apparatus, he will find thata screw one and a quarter 


‘inches in diameter is large enough for a 6 or 5 inch lathe, 


the distance from the centre of one thread to the centre of 
the next should be one quarter of an inch, or half an inch 
if he finds it more convenient to the wheels which he may 
If he studies the convenience of making: the screw 
it should be one quarter of an inch, if he considers the 
durability he can makeithalfaninch, The proportions of 
wheels for the power gear of a6 inch lathe should be about 
6 to 1 ; in other words the strap pulley in the mandril 
frame should rotate 6 times while the spindle inside the 
pulley should rotate once. But power may be obtained by 
other means which are more suitable for this gentleman’s 
lathe, about which I will tell him if he sends more particu- 
lars. The dimensions of the wheels he can determine by the 
amount of room and the construction of the mandil 
frame.—CAMERON KNIGHT, 

HoRsE Powsr.—This term is rather uncertain in its 
meaning, therefore it is not much used by scientific men. 
But I think the following will suffice for “A. F.” :—In one 
minute of time a horse can raise 33,000 pounds one foot 
high; soifasteam engine can do the same thing in the 
same time itis said to be of one horse power, I have put 
the statement in this rough form, to avoid techni- 
calities.—CamMmron KNIGHT. 

Tap FLutTrnG.—This operation is so highly useful and 


| important that it deserves a special answer, which I will 


fnrnish as. soon as I can sparethe time.—CAMERON KNIGHT. 

TURNING, &c.—Will Paracelsus oblige me by giving 
the number of lenses, their focus and position, in a good 
33 or 4in. magic lantern P Ihave read his able and 
lucid article on grinding lenses, and thank him 
heartily for it. . 

I send in return for the use of others :-— 

To Davin Kyieant.—Brass tubing of any size for 
optical purposes can be got at Stanton’s, Shoe-lane, 


' Fleet-street. 


GEoRGE Durton.—Your recipe for rosewood stain is 
unique and would ‘no doubt answer if you could persuade 
the 2klbs of shellac to dissolve in a gallon of water with the 
aid of 40z. of potash, and induce the saunders wood to 
give out sufficientcolour, You have evidently either made a 
mistake in the recipe, or have been imposed upon,— 
WILLIAM PICKARD. 

CARBON CUTTING, &c,—In reply to *‘ Galvani,” as I have 
never met with so refractory a specimen of gas carbon as 
the one he describes, I have had no need to try any ex- 
pedient to overcome the difficulty, and cannot therefore 
give him the information he requires. If, however, the 
case were mine, instead of trying to cut the carbon, I 
should simply cut its acquaintance and procure a piece that 
was more tractable and of equal value to him as an amateur, 
advice by no means difficult of application. His other 


- difficulty can be removed by asking another question, If 


we fill a. bottle with carbonic acid gas and place carefully over 


it a Similar bottle filled: with hydrogen, why will the 
. hydrogen, which is 22 times lighter, descend and displace a 


portion of the carbonic acid- which by its gravity should 
have remained in the lower bottle? Dr, Dalton I believe 
first gave his attention to-this curious property of gases, 
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and chemists generally agree in giving the phenomenon 
the name of “Diffusion.” Ifthen we find that in direct 
opposition to gravitation, the lightest gas in nature will 
descend into and displace one of the heaviest, there is not 
much difficulty in believing that carbonic oxide (which is 
considerably heavier than hydrogen) should’ be diffused 
and co-exist with carbonic acid. Liebig informs us that 
the air we breathe contains 1-1000th part of carbonic acid, 


and Dr. Noad states that the proportion is ‘‘ rather greater - 


on elevated situations, as on the summits of high mountains, 
than in plains’ and it could only gain such elevations in 
direct opposition to the laws of gravitation, —WILLiIaM 
TONKES. 


Iw atswer to A. F,” the 2 240lbs. is an abstract number | 


which shows how many pounds would keep a mass of one 
ton weight in equilibrium, while the 33,000lbs. is concrete, 
being made up of weight, time, and motion. Watts intio- 
duced it as the unit of measure for his steam engines as the 
result of experiments made with a mill horse, the average 
power of which he found to be equal to raising a weight 
of 150 bs, through 220ft. in one miuu'e, the work thus done 
being equal to 33,000lbs. raised one foot high in one minute. 
Recent writers have adopted the term “foot pounds” to 
distinguish the concrete from the abstract number.— 
WILLIAM TONKES. 

“D. BATHAM” will not, I think, find “flower-pot ware” 
answer for either of the forms of battery cell named, espe- 
cially if his cells have to be kept in action for long periods. 
This ware is too porous, the result of which would be in the 
Daniell the zinc would soon be coated with a deposition of 
copper, and in the Bunsen the nitiic acid, by exosmosis, 
would very rapidly destroy the zinc, If only intended to 
be used for a very short time, the excessive porosity. would 
be an advantage by reducing the internal resistance of the 
cell, —WILLIAM TONKES - 

In answer to ‘* E. H.,” in my machine which I have had 
in use for some years the cushions are made of common 
wash-leather, and are filled with iron filings, the links to 
which the earth chains are attached passing thiough the 
wood which forms the back of the cushion. From this 
machine, with only a 12-in. ebonite disc, carefully cleared 

- from damp and dust, I have never failed to obtain ample 
electricity for any static effect I have wished to produce.— 
WILLIAM TONKES, 


I PRESUME “R, W. B.” (No. 51) wishes to know the 


pressure per square inch at which he has worked his boiler 
under the given conditions; if so, since similar plane 
figures are to each other as the squares of their like linear 
dimensions, we have—as 12:6°5::°3752;:-914lbs, per 
Square inch.— WILLIAM ToNKES. 

I po not often ask questions, but since we are just now 
among the velocipedes I feel tempted to inquire wiether a 
person placed upon one of the best construction, and haviug 
to go a distance say of four miles, would have any advan- 
tage, go far as the consumption of physical energy is con- 
cerned, aver the same individual placed at the back of and 
pushing the vehicle over the same distance ? Ifso, whence 
is the advantage derived ?—WILLIAM TONKES. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


Att letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 

LETTERS applying for information to be furnished by post 

_ cannot be attended to. 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


BorovurmMan.—The query was inserted in a recent num- 
ber, but has not yet been answered. 

F.G.—You must explain yourself more clearly. 

S. H. B.—Already answered. 

C. J. Little.—We cannot spare the space this week. 

'HARLES HUNTER.—Purchase the ‘Year Book of Photo- 
graphy,” published by Piper, 15 and16, Gough-square, 
London. 

U. S.—We believe that such a work is published by Mr. 
Weale, bookseller, High Holborn. Send a stamp ask- 
ing price. 

P. G. ZELPER.—Theinformation will shortly be supplied. 
Two shillings and sixpence is the price ofeach book. 
We ae not know where you can obtain one second 
hand, 

H. D.—Query already sufficiently answered. 

R. GILBERT.—See back numbers. 

Z. A.—Your friend’s advice is quite correct. If your 
boiler be in good condition you may work it without 
stays to a 50lb. pressure, having first tested it to 801b. 

Eipin.—The expense of a provisional protection is 
£5 1s, 6d.: this holds for six months. 

J.j&Nnow1Lzs.—lIf your cylinder be well jacketed, steam 
of 1001b, on the square inch abovethe atmosphere should 
give an average pressure of 301b. in practice, if cut off 
at one-twelfth of the stroke. 

S, Parxgs.—This is correct. Let P = pressure in tons 
per square inch, D = internal diameter of cylinder, T = 


Then T = 2) P 


proper thickness of metal. . Ifeun 
metal be used 14 must be substituted for 7. 

Frosat.—Your float should be of close sandstone, orhard 
burned clay, circular, flat on both sides, 1ft, in dia- 
meter, and Sin. thick, and counterweighted to sink to 
halfits depth. Fit the lever with knife edges, the bal- 
ance weight to slide, and fitted with a locking screw, as 
recommended, by which to fix it at the proper point. 
To prevent tampering, cut off the head of the screw. 

Screw.—Divide the injection by placing a small jet in 
the water pipe in addition to the rose in the condenser. 


Enlarging the condenser will be beneficial, if thejoints | 


are alltight, 
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J. JoHNson.—Hardness depends on the quality of the 
steel, not much on the fluid. Use oil instead of water 

T. W. S. OnpHam.—Can obtain a crucible manufactured 
by the Plumbago Crucible Company, only by sending 
his order direct to their works at Battersea, S. W. 
The price depends on the size; a crucible to carry 4 to 
5 cwt. of metal, about £2, 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 


APPLICATIONS FOR LETTERS PATENT. 


819. John Ramsbottom, Blackburn, improvements in 
the means of and apparatus for obtaining motive 
power from the compression and expansion of 
vapours. 

. William Sylvester Laroche, Birmingham, improved 
means and apparatus for producing new effects in 
photographic portraiture. - 

. William Naylor, Lorn-terrace, Mildmay Park, im- 
provements in the prevention or consumption of 
smoke. 

. Wiliam Edward Newton, 66, Chancery-lane, im- 
provements in the process of and apparatus for 
distilling petroleum and other mineral oils. 

. Charles Hodgson Parker, and Henry Rossell, 
Sheffield, improvements in vices and in the mode 
of constructing the same. 

. William Whittaker, and William Lowe, Oldham, 
improvements in lubricating. 

. James Buckingham, Walworth, the application ana 

use of a certain material to be employed in admix- 

ture with india-rubber, oils, resins, or bituminous 
matters, which combinations may be applied to 
various useful purposes. 

Alfred Vincent Newton, 66, Chancery-lane, an 

improved pencil for writing or marking upcn textile 

fabrics.—A. communication. 

Walker Moseley, 18, King-street, Covent-garden, 

improvements in galvanic batteries, 


873. 


885. 


LIST OF SPECIFICATIONS, &o. 
PUBLISHED DURING THE WEEK ENDING MAROH 24, 1866. 


990. Preparing cotton, &c., for spinning, Thompson—10d. 

991. Governors for steam or other engines, 8. Smith, and 
J. W. Jackson—10d. 

. Machines for heading railway bolts and spikes, &c., 
T. Wilkes—8d. 

. Handles for nut-crackers, &c., T. White—4d, 

. Nails, J. Brown—6d. 

. Lighting and ventilating ships, &c., Edmonds—8d. 

. Ploughshares, &c., W., E., and J. Gray—4d. 

. Vaporizer, W. Jackson—4d. 

. Preparing cotton, &c., M. S. Maynard—4d. 

. Locks, N. G. Kimberley—4d. 

. Safes, T. Skidmore—8d. 

. Purifying smoke, M. Henry—6éd. l 

. Applying steam power to locomotion on ordinary 
roads, W. E. Gedge—6d. 

. Filling machines for matches, &c., H. Simlick—4d., 

. Forming links for chains and cables, Homfray—4d. 

. Sizing paper, W. Weatherly—10d. 

. Dying or printing upon sail cloth, Isherwood—4d. 

. Buttons, G. Davies—S8d. 

. Composition for ship’ bottoms, G, Davies—41. 

. Photographic cameras, V. A. Prout—ls. 

. Ornamenting linen cuffs and collars, Debnam—4d, 

. Manufacture of soda and potash, A. Hunter—4d, 

. Hlectro-magnetic engines, 8S. Moore—sd. 

. Cutting files, T. Turton—10d. 

. Support for rifle shooting, J. B. Hausman—4d, 

. Drilling machine, J. White—4d. 

. Abdominal bandage, A. Stewart—4d. 

. Deepening rivers, &c., C. F. Gheerbrant—4d. 

. Forming tapered rods and bits, R. Brooman—Sd. 

. Finishing yarns or threads, R. Ferguson, and W. 
Ralston—sd. 

. Healing files and fila blanks, W. Brooks—8d. 

. Stopping or retardifig railway carriages, &c., G. 
Voigt—4d. 

. Compensating wheel for locomotives, J. Myers—4d. 

3. Manufacture of iron and steel, C. Vaughan—104d. 

. Wheels, S. Wright—ls. 

. Horse-shoes, W. Clark—Is. 

. Printing machinery, D. Payne—1s, 4d. 

. Storing petroleum, &c., R. A. Brooman—4d. 

8, Applying suction and blast in furnaces, R. A. 

Brooman—10d. 

1029. Steam generators, &c., J. H. Johnson—4d. 

*,* Specifications will be forwarded from the Comusssuaers of 
Patents’ Office, Southain pton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 53 must. 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High Holborn, or Mr. Bennet Woodcroft, her Majesty’s Patent Office, 


We cannot undertake to forward Specifications, or Books advertised 
from the office of Tas Enauish MECHANIC. 


PROPERTY RECORD, 


—o— 


AT GARBRAWAY’S, 
By Messrs, BROAD, PRITCHARD, anid WILTSHIRE. 

Freehold house and shop, being No. 89, Curtain-road, 
Shoreditch, let at £26 per annum—sold for £615. 

A moiety of a freehold house, being No. 4, Newcastle- 
oe Farringdon street, estimated annual value £60— 

260. 

Freehold two houses, being Nos. 96 and 98, George’s- 
road, Holloway, producing £40 per annum—£480. 

Leasehold three residenc:s, being Nos. 134, 144, and 148. 
Church-road, De Beauvoir Town, Islington, producing £146 
p aa, term 80 years from 1857, at £14 10s, per annum 
—£1,815, . 
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Leasehold residence, being No. 146, Church-road, afore- 
Said, let at £45 per annum, term similar to the above, at 
£4 lös, per annum—£495, © 

Leaseho.d two houses with shops, being Nos. 5 and 6, 
Courthore-terrace, Bermondsey New-road, producing £70 
meh een, term 68 years from 1846, at £15 per annum— 
£705, 

Leasehold business premises, being No. 29, Primrose- 
Street, Bishopsgate, term 21 years from 1858, at £31 19s. 
per annum—£235, 

Leasehold house, being No. 37, Bedford-street, Commer- 


cial-road East, let at £18 per annum, term 77 years {rom 
1821, at £2 per annum — £159. 


GLEANINGS, FROM SCIENTIFIC WORKS. 


—— () et 


SQUARES of gold-leafhave been obtained so small that 
three billions eight hundred and forty million of them 
would occupy no more than a single square inch ; and 
yet each one would be visible under the best objectives 
of modern microscopes. 

Tax passage of a current of electricity through an in- 
fusion hastens the production of infusoria,. Atmospheric 
electricity, especially if the tension lasts for several 
days, is still more striking in its effect. : 

Taz length of wave of the red lithium ray of light is 
‘0006733 millimetres, The wave length of the yellow 
sodium line is ‘0005918 millimetres ; that of the green 
thallium line is 0005348 millimetres ; while that of the 
blue strontium line is ‘0004631 millimetres. 

Iz is stated that by transplanting flowering plants ` 
several times a year for two successive years without 
allowing them to bloom, they can be made to produce 
double blossoms, while the plant only previously gave 
single ones. i . 

One grain of zinc was found to raise only 8lb. 1ft. 
high by means of an electro-magnetic engine ; one grain 
of coal in the furnace of a Cornish engine will raise 
143 lb. through the same distance. | 

Tun greatest pressure of wind ever registered at 
Glasgow Observatory was 55 lb. per foot. Professor 
Airy, however, States that it may reach 80 Ib. per foot 
in this country, while Mr. Scott Russell asserts that 
40 lb. per foot is about the maximum force which it is 
necessary -to reckon upon in constructing roofs, &c. 
This is identical with the maximum registered at 
Menai Bridge. 

Tax invention of shells is claimed for the Venetians 
as early as 1376, but some authorities name Malatesta, 
Prince of Florence, as the inventor of these projectiles. 

Ir hydrogen gas be breathed for a few moments it 
has the curious effect of changing the voice. Theeffect 
very soon disappears. ` 
_ THE aneroid barometer was invented by Vidi, and 
introduced to the British Association, in 1848, by Pro- 
fessor Lloyd, of Dublin. | 


SCIENTIFIC NOTES. 


Tus new number of the Quarterly Journal of the 
Geological Society contains, among other illustrated 
papers, one by Mr. Godwin-Austen on the submerged 
forest-beds of Porlock Bay, where, at low tides, appear 
the stumps of trees, chiefly oaks, standing in the posi- 
tions in which they grew, the action of the sea having 
bared them, Mr. Godwin-Austen gives details of the 
character of the shingle at this place, the marine silt, 
the surfaces of plant-growths, many of which seem to 
resemble an iris (such as the yellow flag); the blue mud 
deposit (which is very tenacious, resisting the action of 
the sea) ; and the accumulated angular detritus, indica- 
tive of a condition of the surface presented everywhere 
by that portion of this country and of Europe which 
was not submerged during the great subaqueous depres- 
sion of the northern hemisphere. 

THe magnetic effects of the aurora upon the lines of 
the American Telegraph Company’s wires are described 
in a letter from Mr. Moses G. Farmer, in the American 
Journal of Science. Mr. Milliken, the manager of the ` 
Boston office, says that on one occasion the deflection of 
the needle of his galvanometer reached 78 deg., and re- 
mained so for about two minutes. Mr. Farmer, by 
means of Gaugain’s galvanometer, ascertained the actual 
value of this deflection to correspond to the evolution 
of 683 thousandths of a cubic centimetre of mixed 
oxygen and hydrogen gases per minute—equal to the 
decomposition of 339 thousandths of a grain of water 
per hour. He calculates the mechanical value of the 
auroral energy to be more than thirty millions of horse- 
power per cubic mile of space. 

A NovEL and extraordinary musical instrument was 
exhibited in the library of the Royal Institution at the 
evening meeting on Friday, the 16th inst., and played 
upon by itsinventor, M. Baudre, from Paris. It isabout 
6 ft. long, and is composed of twenty-nine stones, 
principally flints, suspended by cords and arranged 
in a manner resembling two octaves and a half ofa 
pianoforte, with the requisite semitones. Upon these 
stones M, Baudre performed various airs, with much 
precision and sweetness, giving effects different from 
those produced from any other instrument. M. Baudre 
tated that the collection of these stones, principally in 
the south of France, occupiedl five years. We under- 
stand that the instrument will be shortly exhibited to 
the public. 

Most chemists are familiar with that interesting ex- 
periment of manufacturing a spoonful of fine crisp, well 
curled leaves of green tea from a crystal of bichromate’ 
of ammonia not bigger than abarley-corn. This expe- 
riment has now been introduced as parlour magie as a. 
sequence to the Pharoah’s serpents, by Messrs. Solo- 


mons, who supply small boxes of the bichromate and a 
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small tin chafing dish for applying the heat, all com- 
pact for public use, under the name of “ Vesuvian Tea.” 
To BLACKEN Zinc, etc.—Make a solution of six parts 
of chloride of antimony in one part of alcohol and four 
parts hydrochloric acid, and apply it to the object with 
a brush. Wipe the metal over with a wet cloth, and 
then apply the solution a second time. Now dry the 
object as quickly as possible ina warm place. When it 
is perfectly dry, rub it all over with oil.—Deutch. Illust. 
Gewerbzig, 1864. 


ART NOTES. 


We read in the Atheneum —‘* A proposal is about to take 
effect, having for its object the presentation of a testimonial 
to one of the most original, genial, and pathetic of English 
artists, Mr. George Cruikshank, It may be well to remind 
readers of the present generation that Mr, Cruikshank is 
now 76 years of age, and that he has instruc'ed and moved 
the public in art during the last half-century. Mr. Ruskin 
ig the president, and Sir J. W. Trelawny the vice-president, 
of the committee, which will receive subscriptions.”’ 

One of Sir Edwin Landseer’s bronze lions which is to 
adorn the base of Nelson’s column in Trafalgar-square-is 
now completed, and has been inspected by her Majesty at 
Baron Marochetti’s studio. 

Mr. Hatton, Ship-street, Brighton, has published the 
fourth part of his “ Anatomy of Fo iage,” comprising the 
horse chestnut, as photographed by Mr. E Fox. repre- 
senting a noble specimen of th» tree as seen from the same 
point of view in summer and in winter. The example 
looks like a mountain of leaves, The photographs are ad- 
mirable, 

Among the methods of mural decoration now proposed, 
few, except those which are at once admirable and original, 
are more satisfactory than reproductions by junior artists 
of famous ancient works. For example, we recollect a 


proposal by Mr. Watts that pub'ic schools should be de- |: 


corated with Flaxman’s designs from Homer, and such like 
subjects ; these might be drawn with sufficient skill to give 
the admirable qualities of the originals by scores of clever 
youths now in our academies, Many of the compositions 
in Holbein’s works, or those attributed to him, are pecu- 
larly suitable to this purpose: the Icones Veteris Testa- 
menti, or ‘ Bible Cuts,” which are so well known in this 
country, are perfect examples of what might be desired, In 
a like spirit ta that which prompted the recommendation 
of Mr. Watts, and aim nz especially at church-decoration, 
Mr. Q. Plunkett, of the Art School, South Kensington, has 
re-produced,in very low relicf, to be cast in plaster, the 
fimous design of “St. Stephen before the Sanhedrim,” by 
Fra Angelico, For general purposes Mr. J, Griffiths, of the 
same school, has reproduced, also in low relief and to be 
cast in plaster, upon a pasel about four feet in height, a 
portion of the ‘Triumphs of Julius Cæsar,” by Andrea 
Mantegna, now at Hampton Court. The wo.k of copying 
has been well done in both cases,— Atheneum, 


CHEMICAL NOTES. 


ey ES SE 


Tzsts ror CarBpoxuic Acip.—The Editor has made 
the following communication to the Times:—*‘ The 
Cattle Plague Commission have recommended carbolic 
acid as a disinfectant, and it is now extensively used as 
such, A spurious article composed of oil of tar, utterly 
valueless as a disinfectant, is now being imposed on 
the public. The iniquity of this fraud claims exposure, 
and I beg through your assistance to direct public at- 
tention to the fraud, as well as to the means by which 
it may be detected. Commercial carbolic acidis soluble 
in from 25 to 70 parts of water, or in twice its bulk of a 
solution of caustic soda, while oil of tar is nearly in- 
soluble.. To apply these tests:—1. Put a teaspoonful of 
the carbolic acid in a bottle; pour on it half a pint of 
warm water; shake the bottle at intervals for half an 
hour; when the amount of oily residue will show the 
impurity. 2. Dissolve one part of caustic soda in ten 
parts of warm water, and shake it up with five parts of 
the carbolic acid. As before, the residue will indicate 
the amount of impurity, These tests are not given as 
having any pretension to scientific accuracy, but as 
affording persons who are desirous of using carbolic 
acid a rough and ready means of seeing whether or not 
they possess the right article.” —Chemical News. 

ACTION OF GaEATINOUS PHOSPHATE OF Limu.—M. 
Collas dissolved some isinglass in water, and divided 
the solution into two parts. With one he mixed a little 
gelatinous phosphate of lime ; the other he set aside as 
it was. Hach as it cooled became a jelly ; but that con- 
taining the phosphate soon liquefied, and in thirty-six 
hours began to putrefy; while the simple solution of 
isinglass remained sweet for six days. The author made 
a corresponding experiment with fresh beef, and found 
that the admixture of phosphate accelerated putrefaction. 
The author is of opinion that the value of phosphate of 
lime as manure must be in part attributed to this action. 
Buried in the soil it comes in contact with nitrogenised 
matters, and decomposes them, rendering them soluble 
and easy to be absorbed by plants. It must not be con- 
sidered as a passive body simply necessary for the or- 
ganisation of the plant; it is also a powerful stimulant 
to vegetation, preparing itself the nutriment of the 
plant. The easy digestibility of fish the author con- 
siders to be owing to the presence of phosphate of lime, 
and he suggests that beef and mutton may be rendered 
much more digestible by adding gelatinous phosphate 
of lime to them. M. Collas believes, in fact, that an 
immense amount of good may be done by administering 
phosphate of lime in the form of gelatinous hydrate.— 
Les Mondes, 443. 

A Curious Exprrimunt.—Into a bell-glass full of 
air a centraltube is made to carry a slow current of 
hydrogen, At the end of the tube, whichis carried 


nearly to the dome of the bell-glass, electric sparks are 
made to pass. The hydrogen is immediately ignited, 
taking the form of small luminous spheres, which rush 
about in all directions. After a few seconds there are 
an infinite number of these little luminous globes, which 
seem to play at hide-and-seek without ever coming into 
contact.—Causeries Scientifiques, H. Parville, 1866, 


PHOTOGRAPHIC NOTES. 


PHotogRaPHic Hints ror tHe Montu.—The light 
now begins to be considerably more actinic in its cha- 
racter. Ifthe month maintain its long-held character, 
the showers are somewhat destructive of comfort in 
open-air operations. The photographer who has, during 
the winter months, confined much of his attention to 
the laboratory and dark-room in experiment, now 
begins to think of bringing to practical tests the con- 
clusions his various winter experiments have suggested. 
Some fine cloud effects may be obtained by instantaneous 
photography this month, and the landscape is again 
beginning to look leafy and picturesque.—Year Book of 
Photography. 

To find the angle embraced by a lens from a given 
size picture, ascertain the equivaient focus of the lens, 
and measure the base line of picture; draw a line upon 
a sheet of paper equal to this line, bisect it, and let fall 
a perpendicular upon this poiht; join extremity of 
bisected line and perpendicular by another line exactly 
equal to the equivalent focal length of lens, apply a pro- 
tractor, and measure the angle included by these two 
lines ; the angle obtained multiplied by two isthe angle 
included by the lens. 


USEFUL HINTS. 


Snurr becomes poisonous if kept in leaden vessels or 
wrapped iu tin foil containing lead, by taking up a por- 
tion of the metal. 


PRESERVATION OF F RESCOES BY MEANS OF PARAFFIN.— » 


Vohl coats the picture with a saturated solution of 
paraffin in benzole, and when the solvent has evaporated, 
washes the surface with a very soft brush. Paraffin has 
the advantage over other greasy matters of not becoming 
coloured by time.—Dingler’s Journal and Bulletin de la 
Société Chimique, etc. i, 

CLEANING BRASS [NLAID Work.—Mix tripoli and linseed 
oil, and dip felt into the preparation. With this polish. 
If the wood be rose-wood or ebouy, polish it with finely 
powdered elder ashes, or make a polishing paste of 
rotten-stone, a piach of starch, sweet oil, and oxalic acid, 
mixed with water. 

FURNITURE Pastz.—To keep wood light, scrape 4 Ib. 
beeswax into pint ofturpentine. By adding linseed oil 
the wood is darkened ; or, dissolve 6 oz pearlash in a quart 
of hot water, ald } lb. of white wax, and simmer for half 
an hour in a pipkin ; take from off the fire, and when cool 
the wax wili float, which should be taken off, and, with a 
little hot water, worked into a paste. This will give a 
high polish to furniture and also to marble, To heat 
again, place paste-pot in another holding hot water, 

Borax.—A lake about two miles in circumference, ia 
which borax (borate of soda) is obtained extremely pure, 
and in very large quantities, has been recently discovered 
in California. The borax hitherto in use has been pro- 
cured by combining boracic acid, procured from Tuscany, 
with soda, Itis used in large quantities, the potteries of 
Staffordshire alons consuming more than 1,190 tons 
annually, 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


Alterations and additions to the Swan Hotel, Tenbury, 
drawings and specifications at the Offices of Mr. Norris, 
Solicitor, Tenbury ; or of Mr, Henry Curzon, 61, Lincoln's- 
inn-fields, London, W.C. 

Laying down, constructing, and completely finishiny 
certain intended brick and pipe sewers, 7,810 feet in length 
for the Vestry of the parish of St. John, Hampstead, 
Plans, sections, and a specification of the work, may be 
inspected, and'a form of Tender obtained at the Surveyor’s 
Office, No.10, New End, Hampstead. 

Erection of new Catholic church, in Bagdale, Whitby. 
Plans and specifications on application to Mr, John White, 
Bagdale, Whitby. 

About 3 000 yards of cast-iron socket-pipes, with turned 
and bored joints, from 3 inches.to 6 inches in diameter, for 
the Tottenham Local Board of Health. Specification and 
form of Tender on application to P. P. Marshall, Esq. C.E., 
Tottesham. 

Construction of about 4,235 feet of Brick Sewers, in the 
parish of Putney, for Board of Works, Wandsworth district, 
The specifications, plans, and sections, at the office of Mr, 
Joseph Niblett, Surveyor, Carlton Cottage, Bigg’s-row 
Putney. , 

Erection of Offices, Waiting rooms, &c., at the Newlay 
and Calverley Stations of the Midland Railway. Specifi- 
ee at the Engineer's Offices, Wellington Station, 

eeds. 

External Painting and Repairof the Paddingtoa Work- 
house, Specification at the Master's Office, 


MEETINGS FOR THE WEEK. 


Monpbay,—Royal Inst.—Monthly Meeting, 2. London 


- Inst,—“ On the Distribution of Species and the Unity of the 


Human Race,” by Mr. G. Rolleston, 7. i 
THURSDAY. —London Inst.—“On Botany,” by Mr. R, 
Bentley, 7, Chemical Society, 8. Linnæan Society, 8, 


Ami 0 1Stb 


TENDERS SENT IN FOR BUILDING 
~ WORKS. 


For the construction of the second section of the muin 
drainage works, for the borough of Portsmouth. Mr, 
Lewis Angell, engineer :—Furniss (ac :septed), £28,565. 

For the erection of a public-house, at the corner of Mal- 
den-roud and Grafton-terrace, Kentish Town. Mr. F. 
Fred, Hoisworth, architect :—Manley and Rogers (ac- 
cepted), £2,517, 

For residence at Leighton Buzzard, Beds. Mr. Frede- 
rick Qotto, architect ;—Nash and Adams (accepted), 
£602. 5s. 

For Farm house at Ho.ton, Bucks. Mr, 
Got o, architect :—Ganside (accepted), £904 10s. 

For the erection of national schools, at Bromham, Wilts. 
Mr. Weaver, architect: - Mullings (accepted), £690, 

For erecting Baptist chapel, Buckhurst Hil. Mr. 
Joseph Taaner, architect :—Barker (accepted), £880. 

For'house and offies, at Grigg’s Hill, Ditton, Surrey, for 
Mr. R. Taylor. Mr. J.J. Co'lings, architect :—Alderton and 
Son, (accepted), £561 5s. 11d. 

For villa residence, at Maidenhead, for Mr. J. B. Burke, 
eee Mr. Robt. A, Potts, architect :—Mickley (accepted), 

For the erection of bacon-curing works, offices, and 
other buildings, at Cirencester, Mr. William Clisso:d, ar- 
chitect :—B:idges (accepted), £2,641. | 


Frederick 


PRICES CURRENT OF TIMBER. 


‘Peak ...cocccorseeee LL 10 12 10] Canada, ist qual. 1710 20 0 
Quebee, red pn. 3 5 4 15} Canada,2ndqual. 1210 14 10 
yellow pine 215 310)St. Petersburg 
St.Jehn'sN.B.,yel, 0 0 0 0 Yelse 1010 12 0 
Memel eeereoree 0 0 0 0 Finland ..scccsseree 8 0 10 0 
elm sson 310 5 0j Memel nosne 0 0 O 0 
Dantzic oak...... 310 6 O| Christianta, per 
r oonteceeetesg 2 5 3 10 C. 12 ft. 
Memel fr esses 3 0 310 by 3 by 
Riga swennen 3 5 310 9in. yellow 18 0 23 0 
Swedish ....... 2 2 10|Deck, Plank, 
Masts, Quebec, Dan tzio, 
rd. pine... 6 10 810 per 40 fi. 
yellow pine 5 0 6 0 5 in. .. O14 1 6 
red pine...... O0 0 0 0} Staves,perstand- 
Lathwood, Dant. ard M. 
fM...’ 510 6 10| Quebec, pipe ... 80 0 85 O 
St. Peter's.. 7 0 80 puncheon... 20 0 25 0 
Yellow Pine, per Baltic crown 
reduced C, PIPE sserses170 O 190 0 
MISCELLANEOUS. 
£s & 3. 8 £s, 
Pumrox STONE pr Olive, Gallipoli... 56 10 57 0 
Lo) e sucesaieney 8 0] Cocoanut, Coch. 
OILS, &c. ton @eorceseanteoe 53 10 0 0 
Seal, pale pr. tun 50 0 0j Palm, fine ........ 43 0 43 10 
Sperm body ......120 0 O Of Linseed ww. 41 0 8 0 
Cod .ceccsressssreevee 49 0 O Of Rapeseed, Eng. 
Whale, Sth Sea pale seses 49 0 0 O 
Pale vrs. 48 0 50 0} Cotton, teed e. 38 0 39 0 


LATEST PRICES OF METALS, 


COPPER. £ sed. £ 8 d 
Britis h—cake and tile...........per toa 90 0 0 9{ 0 0 
Sheet Peoroereare gr eodbasesraceooreeres do 96 0 0 0 0 0 
IRON. 
Pig in Scotland ..e.sesesssessose pOr LON. 3 17 cash. 


Welsh Bars, in London... do 10 715 0 
Wales ..csscccecee do 6 15 7 0 0 
Staffordshire .., do 8 10 00 0 

Sheets, single in London ss... do 10 1§ 00 0 

Hvops, first Quallty...cocsecoeres do 9 15 — 


Pig, Foreign. scsccesseesesereseserseees DOF ton 20 
Red or minium CoCeeooonewetegeserees 


QUICKSILVER sess ceoresrsneeeeseper bottle 8 0 0 0 
` STEEL. 
Swedish faggot  .esepsessrosssesa pOr ton 0 —_ 
99 Regios LAEL ZLEJ LLE E ZETI do 15 15 10 0 
TIN. 
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English Blocks. ...severseseveeeepor CWE 4 
do 4 
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LONDON COAL EXCHANGE. 


PRIOES oF COALS PER Ton. 


Has'ings Hartley, 16s. 8d.; North Pelton Gas, 14s. 5; 
Eden Main, 17s. ; Brancepeth Cannel, 183.; North Stafford- 
shire, 17s.; Wallsend Braddyll’s Hetton, 18s, 6d.; Wallsend 
Haswell, 20s.; Wallsend Hetton, 20s.; Wallsend Hetton 
Lyons, 16s,; Wallsend South Hetton 19s, 9d.; Wallsend 
Caradoc, 193. 8d,; Hartlepool, 19s. 6d.; Heugh Hall, 
183, 9d. ; East Hartlepool, 19s. 91 ; South Kelloe, 18s. 9d. ; 
Tees, 19s. 9d. Ships at market, 40; sold, 31; unsold, 9 ; 
at sea, 105. 


A new and commodious station has been opened 
at Stratford Branch Junction, on that section of 
the North London Railway which passes along the 
extreme eastern end of Victoria Park, in lieu of 
the old station at Hackney Wick. 

A. great improvement has taken place in the car- 
riages employed to conyey the immense blocks of 
cut stone used in the new buildings in Paris. For 
the clumsy two-wheeled dray is substituted a car- 
riage on four wheels made of wrought iron. It ig 
further proposed to move those stone drays by 
steam, in the same way as the machines which are 
used in crushing the stones in the streets of Paris, 


Aprit 6, 1866.] 
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LEED TAS TTL TE IE IEE ELE NE SD OEE ETE DETTE TNE ST ATTEN ESE! 


REVIEW. 


A Descriptive Treatise on Mathematical Drawing 
Instruments, their Construction, Uses, Qualities, 
Selection, Preservation, and Suggestions for Im- 
provement; with Hints upon Drawing and 

~ Colouring. By W. F. STANLEY. London: 5, 
Great Turnstile, Holborn. 


BEFORE proceeding further we must state our sin- 
cere conviction that this beautifully got up work 
is all that it pretends to be, and more—a treatise, 
well illustrated, written in a quiet, chatty, com- 
mon-sense manner, printed in first-rate style, 
neatly bound, and altogether such a book as the 
young draughtsman—and many an old one besides 
—ought to gladly welcome to his library. 

The best work we had on the subject was that 
published by Adams in 1791—“ Geometrical and 
Graphical Essays” — the most original of more 
modern days being that of Sims, published some 
twenty-two years ago, entitled a “ Treatise on the 
Princ'pal Mathematical Instruments ;’ the fault 
of this latter work lay in its being limited to in- 
struments for the use of the land surveyor. Re- 
specting the art itself it may be said that few 
moderns have paid attention to it except as a 
matter of profit, Our commercial system, with 
i's extreme division of Jabour, so excellent in plan 
for the production and distribution of merchandise, 
seems to fail in the advancement of some scientific 
manufactures—and Mr, Stanley is of opinion that 
the mathematical instrument trade is one of these. 
The remedy rests with employers. Let them, 
wherever possible, encourage their workmen to 
excel, and both master and man (not forgetting 
the public) will reap the benefit. 

Respecting the design of the work before us it 
is divided into two sections—one treating of draw- 
ing instruments used to produce lines and geo- 
metrical figures, the other on drawing instruments 


used as guiding edges, instruments for measuring, 


and drawing materials; the two sections being 
again divided into 34 chapters, each devoted to 
certain instruments. From the introductory 
chapter we extract the following :— 

Persons with limited means will find it better to procure 
good instruments separately of any respetable maker, as 
they may be able to afford them, than to purchase a com- 
plete set of inferior instruments in a case. With an idea 
of economy, some will purchase second hand instruments, 
which generally lead to disappointment from the fact that 
inferior instruments are manufactured upon a large scale 
purposely to be sod as second-hand to purchasers —prin- 
cipally from the country—who are both unacquainted with 
the workmanship of the instruments and of the system 
practised, 

Inferior instruments will never wear satisfac'orily, 
whereas those well made improve by use, and attain a 
pecuiiar working smoothness. The extra cost of purchasing 
the case and the nearly useless rules, would, in many in- 
stances, be equal to the difference between a good and an 
inferior set of instruments without the case. Further, if 
the case be dispensed with for economy, the instruments 
may be carefully preserved by merely rolling them up ina 

piece of wash leather, leaving spa:e be ween them that 
they may not rub each other. 

Here for the present we close, but with the 
intention of returning again to this excellent prac- 
tical treatise, 


The amount of steel exported by rail from Pitts- 
burg, United States, in the year ending September 
1st, 1864, was 11,874, 202 lb., against 7,824,873 lb. 

for the previous year. About the same amounts, 
with the same ratio of increase, are exported by 
river, 

A block of limestone of fine quality has been 
cut at the Carrigacrump Quarries, near Rostellan, 
measuring 30ft. in length, 22ft. in width, and 7ft. 
in thickness, containing 4,620 cubic feet of stone, 
and of the weight of 355 tons. 

It has been ascertained that railway carriages 
and wagons can be produced in Victoria fifteen per 
cent. less in cost than had been previously paid 
for imported carriages. Many hundred thousands 
of feet of colonial-grown blackwood and Sydney 
cedar have already been used for the purpose. 

The celebrated Saarbruck mines (Prussia) are 
about being sold or leased. The nett profit 
amounts to 2,000,000 thalers annually, and, it is 
said, may be doubled, without the coal being ex- 

' hausted for centuries to come. 


NEITHER PADDLE NOR SCREW. 

Last week a private trial was made of a new 
principle of motion as applied to vessels, entitled 
the “ Hydraulic Propeller” (Ruthven’s Patent). 
The Nautilus,*to which the power has been applied, 
was built expressly to show that it can with less 
horse-power than ordinary river boats equal them 
in speed. The Nautilus, at the trial on Saturday, 
started from Vauxhall Bridge pier at eleven o’clock 
in the morning, and ran up and down the Thames 
in company with Citizen and other river steamers, 
and held way with them steadily, gaining a little 
on some, She ran between Vauxhall and West- 
minster bridges, with the wind and tide, in 4min. 
26sec. ; and against, in 8min., 22sec., being at 
the rate of 13°5 and 7'2 miles per hour—respectively 
or at an average speed of 10°35 miles per bour 
—say 104. She then steamed down the river, 
and when off the Tunnel pier, with both strong 
wind and tide inher favour, going at full speed, 
was made to stop suddenly by reversing 
the valves. She stopped dead in less than 
ten seconds, and in about a quarter of her length. 

Her Majesty’s ironclad gunboat Waterwiich, 
now being built, is to be fitted with the new pro- 
peller, which is nothing more or less than water 
taken in under her bottom, and set in motion by 
simple machinery worked by steam-engines. The 
water is discharged in a heavy stream on both 
sides of the vessel ; consequently there is nothing 


outside the vessel to be injured by any accident.. 


Another important novelty is that the vessel is 
quite independent of her rudder, as is worked 
under the complete control of the master, officer 
of the watch, or man on deck, without any com- 
munication with the engine. The Nautilus is also 
fitted with Buthven’s steering apparatus, an 
invention which gives a large amount of power to 
the rudder. 


IMPORTANT TO ADVERTISERS. 


The Proprietor of the “ English Mechanic”? gives inser- 
tion to Workmen’s Advertisements, ‘Situations Wanted,” 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words. very additional Eight Words 
Four pence. 


Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED, 


ANTED, a Situation as Improver in an Engineer’s 

or Agricultural shop. Age 18. 2% years’ good 

character. Address, F. G., 2, Norway-place, Goods 
Station-road, Tunbridge Wells. : 


ANTED, by a Young Man who has been accustomed 

to make and repair Cambinell’s Threshing Machines, 
Corn and Turnip Drills, and all kinds of Agricultural 
Implements. Can work at Model making, the Lathe or 
Vice, can also do a little Drawing. No objection to go 
abroad. Addres, H. Radford, Post-office, Grantham, 
Lincolnshire. 


A Young Man, an Iron Moulder, wishes for a Situation, 

practically experienced in Engine Building, and 
Mill and Forge work. Country preferred. - Address, 
Oniega, 229, Albany-road, Camberwell, Surrey. 


AS Engineers and Contractors.—Wanted by a Young 
G Man a situation as Foreman ; well understands the 
building of gas works, mainlaying, station, gasholder, 
smith work; and well uuderstands the making of gas ; 
first-rate ¢laracter given. Address J. Brown, 3 Victoria- 
road, Hackney-wick. 


DN GINE Driver wants a Situation as above, age 20. Ad- 
dress C. Carpenter, 18, Lizard--treet, St. Luke’s. 


4 NGINE Driver.—Wanted, by a Young Man, a Situation 
4 as above; good reference, Addres J. Herring, 49, 
Rollo-street, Battersea-park. 


EY GINEERS and Machinists—Employment wanted by a 

re-pectable workman as Fitter and Turner, been used 
to small work. Address J, B., 14, Little Mitchell-st.eet, St, 
Luke’s, E.C, 


ELLHANGERS, Gasfitters, Locksmiths, &c.—Wanted 

a Situation where a thorough good run of the above 

work is doae ; been away from the trade five years ; used 

to Vice and Lathe ; can forge; wages was not so much an 
object. A., 4. Coleman-street Islington, N. 


RASs Finishing.. Wan'ed outdour Employment in the 
above ; Tnrning done at shortest notice, At T., H. 
Sexton’s, 24,, Penton-place, Pentonville, 


SITUATIONS VACANT. 


‘Pvoraver (Brass) wanted immediately. Apply. 
aa before 9, or between 1 and 2, at 40, Dean-street, 
ono. . 


ANCY Cabinet Makers. Wanted, good Hands for 
Davenports, 20, Somerset-place, Hast-road, Hoxton. 
Close at 2 on Saturdays. 


ABINET Maker. A good General Hand wanted. 
; Apply to Friend & Vinten, the Cabinet Warehouse, 
Ramsgate. 


‘pee (Two Good) wanted; 8d. per hour if 
suitable; 12 months’ work. Apply, Henry Childs, 
Lower Tottenham. 


MITHS and Gasfitters. Wanted two Good Hands, 
thoroughly competent in smiths’ work ; locks, gas- 
fitting, and bellhanging, with good characters. Apply, 
between 10 and 11, to I. J. Waite, 38, Camomile-strect, 
Bishopsgate. 


OOD Turners. Wanted a Good Hand at the Top 
and Fancy Toy ; also a vacancy for an Apprentice. 
Apply, Mr. Rogers, Bedford-street, Walworth, Surrey. 


FOR SALE, 


AMERA, ł plate Lens, two Carriers, Dish, Bath, Dipper 

also large Camera, Carrier, &c., together or separate ; 

a great bargain. J. Madden, 42, Britannia-street, King’s- 
cross road, 


B™ CHES (Cabinet Maker's), Sawing Machine, Stove, 
Tools, and a quantity of Wood, suitable for a turner, 

ee to be disposed of, cheap. 47, St, John-street, Smith- 
eld. A 


OILER.—A 30-horse Boiler for Sale, 264 feet long, 64 
feetin diameter. E. H. Ladd, American Rice Mills, 
Gerner-st.eet, (ommercial-road, E. 
OOKCASES (Two Solid Oak); O G cornice; 3 ft. by 
5 fe ő; £215s, 91, Bridport-place, Hoxton. 


UILDERS,—To be Sold, cheap, a first-class pe:forated 
Iron Staircase.—Apply 165, High-street, Shoreditch. 


Kov (Gas-cooking) for Sale; large size; price ‘four 
guineas, Apply at A. Speight’s Collar Works, Colling - 
wood-street, City-road. 


OOLS (Millwright’s), £6 only ; first-rate Chest of 170 
Tools ;soldin consequence of a death. 18, Price’s 
Street, Southwark-street, Bluckfriars-bridge, 8.E. . 


lee (Gold Cutters) for Sale, with mills, complete. 
Apply at 38, Market-street, St. John-street-road, 
Clerkenwell, 


ATHE, 6 in. centre, hed 5ft., with slide rest, hand rest, 
chucks, and face plates, 63, Shoe-lane, City ; bottom 
beli on the right side. | 


Maes E (Excellent) oniron stand, with winder, table, 

treadle, £4 10s , a bargan; also eight-day time piece, 
under glass shade and stand, £1 16s. 295, New North-road ; 
ring the bell. 


Wa E (Thomas’s No, 2), latest improved, back 
driver, stand, table, treadle, winder; £4 15s. 7, 
Graham street, City-road-bridge. 


WANTED TO PURCHASE. 


l SCRAP IRON. ' 
NORRINGTON andCO., of CROSBY HALL 


o CHAMBERS, BISHOPSGATE-SITREET, are prepared to 
give the best market prices for all kinds of Scrap Iron, and remove 
it promptly on receiving instructions, Engineers supplied with good 
cast scrap. 


\ Ñ TANTED, a Small VACUUM PAN, as used by sugar 
refiners. Apply, A. B., 12, Ashford-street, Hoxton, 


NTIQUE Furniture, Old China, Bronzes, Paintings, 
China Figures, Diamonds, Coral Pearls, Goid, 
Silver, Gold and Silver Lace, Jewellery, &c., wanted to 
Purchase ; value given. G. W. Coley, 178 and 180, Essex- 
road, Islington ; and 236, Holloway-road, N. 


EWING Machine (Fisher’s Secondhand) wanted to 
Hire or Purchase, M. B., 181, Old Kent-road ; near 
Bricklayer’s Arms Station. 


ACHINE (Howe’s No, 2) wanted, one with a moveable 
‘A. foot prefered ; must be Howe’s own make. Address, 
Stating lowes. price, W. Shepperd, 28, Lambeth -walk, 


ACHINE (Wheeler Wilson’s), Secondhand, wanted ; 
M must be iu first-class condition. Address, stating 
price and full particulars, A. B., 21, Adolphus-street, 
Douglas-street, New-cross.  - 


Be (One Dozen Secondhand Iron) wanted ; 
Military. Apply toa, D. 12, Harriet-street, Lower- 
marsh, Lambeth. 


3 ORTAR Mill (Secondhand Horse-power) wanted in 


iL good cundition. Apply, stating price, to J, Butson & 
Co., 54, Qneen-street, Edgware -road. 


W. 


free. Paper prepared for Wholesale houses. 

F. W. HS VOLUMETRIC APPARATUS, 

F. W. Hs GOLD and SILVER SAVER. 

F. W. HE’s ECONOMIC FILTER and PERCOLATER. ; 

F. W. HART'S MAGNESIUM LAMPS, the first and bes { intro- 
duced, from 5s. upwards. Wire or ribbon, &c, 

N.B.—F. W. H. having seen unprincipled imitations of his inven- 
tions, he cautions a generous public against being imposed on. All 
genuine articles bear his name and Trade Mark. Illustrated Circular 
of the above and other inventions on Application. 

52, CANTERBU RY-ROAD, near Kingsland-gate, London, N. 
Post-office Orders on Kingsland-green Office. 


MERICAN MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks. 

TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
sublished monthly. 5s. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


LANS, ELEVATIONS, &c., Made, Copied, 


Traced Reduced, or Enlarged, in the best manner, at moderate 
harges by J. J. GREENE, 63, Upper Stamford-street Blackfriars 


Q CREW CUTTER’S GUIDE, 
Price Is, 6d., or stamps. 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps jin, 
2 inches, Mr. Whitworth’s thread and make, 

A lithograph showing a new radius gear invented by the author 
of this work. 

Bay be had at James Martin, 19, Wilson-street, New Cross-road, 
Doepttord, Kent. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
_ rants, Sextants, Universal Dials, -Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telascopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


THE PATENT CAP FOR MAPS, DRAWINGS, &e, 
Disc at end 


. ms i 
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“ Cap? 


Showing plan “ Capped. 


ESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 

the Engineering or Architectural Professions, to their invention for 

the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general, 

Hitherto, it has been a source of constant annoyance and trouble 


in an office, that maps, &c., become penetrated with dust ; that the ` 


ends got torn or frayed; and, from the want of a-ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these-and minor evils. 
Its advantages way be briefly said to be—(1.) That thel‘: Cap” prevents 
the admission of dust, (2.) Thatit prevents the ends of the map, 
&c,, from being frayed, torn or damaged. (3.) That it economises 
space, (4) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the econemy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plaus, &¢c., by book post, or 
otherwise, affords great facilities tor transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 

To be had only of the Patentees, 
Wu. WALLS and Co. 


1, Charles-street, Parliament-street, Westminster, S.W. 


WINTER COUGHS, COLDS, ASTHMA, & INFLUENZA 


ARE SPEEDILY CURED BY THE USE OF 


SPENCERS PULMONIC ELIXIR, 


Prepared from the Recipe of the late C. Spencer, Esq., Surgeon, etc, 
Salford, deservedly celebrated as the most successful practitioner 
in all pulmonary affections. 


To invalids whose ailments are increased in frosty and foggy 
weather, it isa never-failing source of comfort and ease from suffering 
enabling them to breathe with freedom during the keenest frost and 
thickestfog. SPENCER’S ELIXIR possesses every property which can 
be beneficialin cases of COLDS, COUGHS, ASTHMA, and ail Complaints 
ofthe Chest and Lungs. The importance of a medicine of this kind 
must be obvious to all who consider that in a climate like our own, 
CONSUMPTION comes “like a thief in the night,” and too often 
gains the mastery over its victims before even its approach, much 
less its presence, is suspected. Consumption is one of the most 
common and fatal, and, Jetus add, most distressing diseases to which 
the inhabitants of this country are exposed; the duty, therefore‘ 
becomes paramount, upon all who have the means of repelling such 
an enemy, to urge its adoption upon others; and such means are pro- 
vided in SPENCER’S PULMONIC ELIXIR, 


Prepared with great care by the Proprietors, T, ROBERTS and 
Co., 8, Crane-court, Fleet-street, London.—May be had of all Medi- 
cine Vendors in the Kingdom, in bottles at 1s. 14d. and 2s, 9d. each. 


STATIONAL INSTITUTION for DISEASES 
He of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician— Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from. Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are ayailable for necessitous applicants, 
` ` PO pa THOMAS ROBINSON, Hon, Sec. 


HARTS HIGHLY ALBUMENIZED 
e and other PHOTOGRAPHIC PAPERS, 8s. 6d. per Quire post- 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 
SCIENTIFIC AMUSEMENTS, £ 


FREDERICK J. COX, «e-a 
22, SKINNER STREET, SNOW HILL. 


PHOTOGRAPHIC APPARATUS. 


(two stamps), £5 5s. 


Curar SET of Photographic Apparatus for Portraits 


and Views, with chemicals and good lens, 63s. 


Cox’s Compendium of Photography, giving full in- 
structions, illustrated by wood cuts, 52 pages, post free 


7 stamps. - , 
GALILEAN TrenEscore, 4ft. focus, brass focus tube, 24in. 


object glass, 12s. 6d. 


Lenses for constructing Telescopes, showing Jupiter’s 


Moons or Saturn’s Rings, with instructions, post free, 
3s. 6d. 
Lenses for constructing Microscopes, 
animalcule in water, with directions, post free, 4s. 6d. 
Compounp Miocroscors, power 2,000 times, in cases 
complete, 8s. 6d. . 
WORKING MODEL Of Steam Engine, 
5s. 6d. ; ditto, best make, 15s. , 
Engine Model Boilers, cranks, pistons, slide-valves, 
stopcocks, &c., see catalogue section 5, free 2 stamps. 
ELECTROTYPE Apparatus, whereby copies of Medals, 
Seals, &c., can be readily made, 5s.; large size, 7s. 6d. 
Apparatus for Electro Gilding or Silver Plating Small 
Articles, 3s. and 9s. : 
Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined; also covered wire, 
binding screws, porous pots, and every requisite material. 
Arr Pumes, Cylinders for Electrical Machines, and 


guaranteed, 


portions of apparatus of every description for Amateurs, . 


A DESCRIPTIVE CATALOGUE 
or 
OPTICAL AND SCIENTIFIC INSTRUMENTS. 


Srcrron I.—Achromatic, Pocket, and Astronomical 
Telescopes: Single, Compound, and Achromatic 
Microscopes. 

Srcrion Il.—Magic Lanterns, Dissolving Views, and 
Apparatus for Public or Private Exhibitions. 
Szcrron Il.—Photographic Apparatus and Chemical 

Materials. 


Srcrron IV.—Surveying, Mathematical, Meteorological, 


and Nautical Instruments. ae 
Szction V.—Galvanic Batteries, Electro Gilding and 

Silvering, Battery Plates and Cells, Electrical 

Machines, Air Pumps, Chemical Apparatus and 

Philosophical Instruments. 

Each Section Post-free on receipt of two stamps. 
Published by FREDERICK J. COX, Optician, 

. 22, SKINNER STEET, SNOW HILL, LONDON. 


NEW BOOKS. 


Just published, price 5s., 
DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS, i 
By W. F. STANLEY, 


.OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are ofany value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It includes a 
description of Instruments for striking useful geometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, eonchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Compiting Scale, Geometrical Pen, &c. 

The work is serviceably bound n cloth, containing 250 pages 8vo. 
and illustrated by over 200 Engravings 

Remittance 5s., may be in postage stamps, 


Just Out.—OnE Hour AT MODELLING. 


HE ART of ORNAMENTAL and FIGURE 


MODELLING in CLAY, WAX, &c., in all its branches. 
Simple instructions. Tustrated by Photographs taken from Original 
Clay Models, showing the various stages of execution. Invaluahle to 
Carvers, Masons, Engravers, Die Sinkers, Chasers, Engineers. 
Draughtsmen, &c. Twelve medals have been awarded to the Author 
for proficiency in the above art. Now ready, post free for 14 stamps, 
Address T., Dewson, Warwick. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 

Establishing the origin of the art. 
By HENRY DIRCKS, CE, &c, 
Author of ‘‘ The Life of the Marquis of Worcester,” &c., &c, 
London: E. & F. N. SPON, 16; Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE. 


( E and POST-FREE to all parts of the 

World, E. and F. N. SPON’S CATALOGUE of BOOKS, 
New and Second-hand, relating to Architecture and Building, Civil, 
Mechanical, and Military Engineering, Metallurgy, and Mining, 
Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &c. 


London: E,& F.N SPON, 16, Bucklersbury. 


WORKMEN’S WAGES. i 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own. Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workmen’s Edition, folded for the pocket, ls., or 14 stamps. 
HENRY LAXTON, C.E, and Architect, 34, Arundel-street, Strand. 


A complete set for Land- 
scapes and Carte de Visite Portraits, with guaranteed 
lens and Camera, tripod stand, bath, dipper, scales, and 
weights, printing frame, chemicals, prepared paper, 
and every requisite material, packed in case, and full 
instructions given (see Catalogue, section 8, post free 


showing 
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Just Published, in 4to. case, price 3s. 
[t4ck AMS giving WEIGHTS of IRON 
GIRDERS up to 200 Feet span. By B, BAKER. 
London: E. & E. N, SPON, 16, Bucklersbury. 


Now ready, Tenth Edition, revised with additional matter, neatly 
bound in roan with tuck and gilt edges, price 7s, 6d. 


POCKET BOOK OF MECHANICS AND 


ENGINEERING: containing a Memorandum of Facts and 
connection of Practice with Theory. By John W. Nystrom, C.E. 
London: TRUBNER & Co., 60, Paternostér-row. 


Å. 


RCHITECTURAL AND ENGINEERING 
: BOOKS,—Messrs. WILLIS and SOTHERAN have 
recently published a CATALOGUE of a CAPITAL COL- 
LECTION of BOOKS, both New and Second-hand, com- 
prising many very highly important and valuable Works | 
on ARCHITECTURE and CIVIL ENGINEERING, in 
perfectly clean and good library bindings. Now on SALE, 
at extremely low prices for Cash. The Catalogue sent post- 
free on the receipt of two postage stamps. 


WILLIS & SOTHERAN, Establishment, 42, Charing- 
cross (opposite Craig’s-court). 


STEAM ENGINES, 2}-HORSE POWER, 
ii Gia HORIZONTAL, wlth GOVERNORS 
PUMPS, &e., 
COMPLETE, £15 15s. 
RAY, MEAD, AND 00., 
88, Upper Thames Street, E.C 


Illustrated price lists on application, 


AMATEUR’S LATHES. 
ENTLEMEN who require a Turning 


Screw-eutting LATHE would do well to order of 


RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 


77, GREAT SUFFOLK STREET, BOROUGH, 8.2, 
Lathes ready for use from £3 10s. 


or 


STEAM ENGINES for THE MILLION. 
ERSONS requiring SMALL STEAM ENGINES, 


_ from One to Twenty Horse Power, will do well, before giving 
their orders, by enquiring at the KENNET IRON WORKS, 
READING, where Engines and Boilers of the best material and work- 
Date e can be obtained at such prices never before offered to the 
public. 


MESSRS. DEACON & DUTTON, PROPRIETORS 
LEATHER DRIVING BANDS 


for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &c, 
WwW. GOODWIN, AND 00., MANUFACTURERS, 


73, SUN STREET, BISHOPSGATE STREET, 
* LONDON. 


Price Lists Free. 


ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c. 
Also, Zinc and Lead Wires. 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREKT, SOUTHWARK, S.E. 
Axo 21, GUTTER LANE, E.O. 


ORIZONTAL ENGINES, Cornish and 
Vertical Tubular Boilers of all powers on hand, orin course 
of construction. Apply to JOHN SMITH and Co., Engineers, 27, 
Leadenhall-street, London, E.C. 
The boilers supplied by this firm can be classed A on the books of 
theNational Boiler InsuranceCo. (Limited). 


PERIN'S PATENT FRENCH BAND 
SAW BLADES. 


Peace UP 


SAMUEL WORSSAM & C0. 


| Having purchased of M. Perin, of Paris, the sole 
wm right to Tmportand Sell his BAND SAW BLADES 
vp throughout the United Kingdom, beg to announce 
A that they are now in a position to supply these Saws 
i; trom 1-16th ofan inch to 8 inches in width, and up 
i to 50 feet in length. 

H 


EE 


The vast superiority of Perin’s Band Saws over any 
2 others in point of finish, toughness, durability, and 
is evenness of temper, is now everywhere admitted, 


S. W. and Co. keep a large stock of all sizes up to 
Qin, wide. from which they can supply orders to any 
fai part of the kingdom, within twenty-four hours 

Rss notice, ; 


nue 


3] ape at 


For Price Lists apply to 


Xa 

A J W SAMUEL WORSSAM & GO. 
V iy SAW MILL ENGINEERS, 

804, KING'S-ROAD, CHELSEA, 
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UPFIELD GREEN, 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, E.C., 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
l RAPIDITY AND ECONOMY. 


TUCK’S tb. NEW WORKS ON ENGINEERING, 


PATENT PACKING FOR STEAM ENGINES, &c.» (Military, Civil, and Mechanical. ) 
le a. , _AROHITEOTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY 


bef to al atonton to the ened ATOCHLEY & CO, 
will appear upon “each Jongih. of | 106, GREAT RUSSELL-STREET, LONDON. 
E TUCE R TATENT PACKING, as also A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 
VALVES GUARANTEED QUALITY. 
SHEET INDIA- ‘RUBBER, 
oun a Tune, sera ial Now Publishing in Fifteen Monthly Parts, Demy 4to., price Three Shillings each, 
Parts I. to IV. now ready, 
J. H. TUCK AND CO. 35, 
| CANNON STREET, E. g, | CONTAINING EIGHT COLOURED PLATES OF MESSRS, MAUDSLAY’S AND MR. SPENCER'S ENGINES, 
TRADE MARK, WORKS, LAMBETE. MODERN 
Contractors to the Admiralty. : , i 
MARINE ENGINEERING. 
W. & A. GLOVER, ADAPTED FOR PADDLE AND SCREW PROPULSION. 
ENGINEERS, MACHINISTS, By N. P. BURGH, Exemerr. 
LATHE, AND TOOL MAKERS, | London: E. and F. N. Spon, 16, Bucklersbury. 


191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


See mea Cpa THE UNIVERSAL OPAL PRINTING FRAME. 


(Late Foreman at David Hart’s,) Invented by 


ReGen ogg T TATTA OTTEWILL, COLLIS, AND CO, 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. | MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 


Patterns designed and ee on instruction according to FOR WHOLESALE, RETAIL, AND EXPORT, 
- 23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
JAMES LEWIS, SE ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 


MAKER, and Modeller of New Inventions. No FITTER or TURNER should be without a STRAIGHT- EDGE. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
ee PE EOE Aer: l | manufactured with MARVELLOUS AccURACY, may be obtained of , 
a = 
Machinery made to Drawings or Patterns, and Worked RICHARD LLOYD. 
~- out to Scale. | 
MILI. AND MACHINE IRONMONGER. 
JAMES MUNRO 135, STEELHOUSE LANE, BIRMINGHAM. | 
a Ga EAGT NIST, Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


TONAR a 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- : - 
staat 7 Tools, So of Bonna, Apparatus an aire at eet CHANGE HEELS F OR SCRE j -~CUTTIN G LATHE S, 
utting, dividing, &c, 2 


4, GIBSON-STREET, WATERLOO-ROAD, $. 


m O a a a’ a a a a 
RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS, 


UPRIEUXS ANTI-CORROSIVE]| ~ Mr. H. H. MURDOCH having succeeded to the Business of his late Fath hj 
D PREPARATION FOR fone OF INCRUSTATION | of Thirty Years, offers his professional services to inventors. A circular, contalnine fail fee EN ae ee t 
ATHSM BOED various modes of securing protection for inventions at home and abroad „may be had, Gratis, b 1 especting the 
This preparation effectually prevents Incrustation and Corrosion | or by letter), at his OFFICE FOR P ATENTS, 7, STAPLE INN, LOND ÒN. » 0y applying (personally 


in steam boilers, it prevents Crystallisation and Cohesion. All 
priming is effectually stopped by using this preparation The saving 
of fuel is from 15 to 25 per cent. No acids: ee nd a purs AA 
it preserves the plates of the boiler instead o injuring em. I 

has been rigorously tested by some of the largest firms iu London for P AT EN T S: 


the last seven years, and never been known to failin its operation. yE VAUGH AN, Member of the Society of Arts, British, E 


Adapted for stationary, locomotive, or marine. Testimonials will be | oreign, and Colonia! 
forwarded by addressing to JAMES ABBOTT, Mill-street, Dockhead, Patent Agent, 54, Chancery-lane, W. on 


Transacts every description of business connected with Letters Patent for Inventions Provisional prote 
7 i cti 
QTAN DARD GAUGES, Surface Plates, Straight | 8 guineas. A “Guide to Inventors” free by post. ae eee 


Edges, Scales of Length, and other Instruments of Precision of 
great accuracy and of all sizes, Screwing Tackle, &c 


H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester, E. BOURDON as) P ATENT GAUGES. — GIF F ARD’S INJECTORS. 
i | ONEY ADVANCED in sums of any amount Drawings and Prices on Application to 
for long or short periods, one or more sureties mete except W. T H E N D R Y & C 
ere ee GUARDIAN” AGSURANGE “COMPANY Os, 73, QUEEN STREET, Lonpon, B.C 
(Limited), 484, Oxford-street, eee Og. BOURNE, Sec. gi i i i iie pacaman n a me 
l SAMUEL BROTHERS, 
£5, 000 to LEND in Small Sums, on Security 
of Leaseholds, and repayable by monthly instal- Suits for all Occa i 
Ss1ons 
ments. Hoe every £100 advanced (including interest) for 5 years, 3 6s to 11 4s 


£2 0s. 8d., 10 years, £1 4s. 4d., 12 years, £1 1s. 8d. per month. 
Mr. MALDEN, 37, Hart- street, Bloomsbury, W.C. 


OLLOWAY’S PILLS.—THE BEST — 
FRIENDS.—When. bad health overtakes mankind what a 
would not We given to ee rom 4 Holloway presents to all pee ——— at: 
the means of recovering their health and renewing failing strength a ) ; 
for a mere trifle. His Pills invariably produce the most satisfactory gagi À 1.0 Boys Suits 
results where the digestion, circulation, or nerves are at fault. The : i 16 s t O 8 5s. 
e 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
" fashionable attire, will be sent post free for six stamps, which sum is deducted aon & purchase, 


Pills purify the blood, balanca its circulation, strengthen the 
stomach, induce healthy ‘action i in the liver, and overcome all painful 
affections of the intestines, upon which they gently but effectually 
operate as aperients, Illnesses of the most alariuing character, which 
have whithstond all other treatment, have gradually yielded to a 
ou T of Holloway’s Pills, which will ever prove theinvalid’s safest 
rieng 


40 _____ENGLISH MECHANIC AND MIRROR OF SCIENCE, [Armm 6, 1866, 


PATENT HOLLOW STEAM PACKING. 
IMHE great. and peculiar advantages of this 


packing. consist i in its remaining perfectly elastic, and is so con- 
structed. and applied that the pressure of the steam itself makes the 
joint by entering the: packing ‘from, the cylinder ;-thus the. many 
objections to packing previously existing are effectually removed. - 
Vulcanised India-ribber Sheet Washers, ` Valves, ` Springs,” Hose, 


Glazed and: Solid Tubing-for Gas, Speaking Tubes, Diving Dresses, Gas. 


Bags, Air-proof Goods, or any description -of- India- ubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only. Manutistaurers and Patentees of: Hollow Steam Packing. 


FOSTER and . WILLIAMS, India-rubber 


Works, Cowper-street, City-road. 


MECHANIO'S EXCHANGE, 
201, UN ION- STREET, BOROUGH, S.E. 
W..H. PEARCE, - _ 
LATHE AND TOOL, MAKER, 


Begs to inform. his numerous Friends and Patrons bint. he has Sey 
removed to the above address. 


. AMATEURY LATHES from 36s, 
[HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY. are stronger. for a given weight,’ 
more effective, more durable, and cost considerably less than any 


other kind of Driving ‘Belt. Special Straps for Portable Bagi 


Price Lists free, ; 
o Turners: Patent Strap, and Hose Company. : 

_ Manufactory, Armit. Works, eeni, Manchester. Warehouse, 
81, Mark- lanë,- ‘London, F. C. , Mr, H. FERRABEE, Agent, 


Roscoz's SELF_ACTING LUBRICATORS 
FOR STEAM: ‘ENGINES. ' : 
l Testimonials and Prices Post free. -` 
Apply to EDWIN. H. NEW BY, 
~ 89A, King William Street, London, E.C, | 


The above Lubricators grease every ‘particle of steam previous to 
its passin gthr ‘ough the valves into: ‘the .- éylinders. i 


TNPROTECTED INVENTIONS. tare | 


‘mation for Inventors to the best and cheapest means or pro- 
tecting their inventions, under the Patents or Designs Acts,” by Mr. 
M. Soul, Member Soc.. of Arts,tformerly conductor of “ The Artisan 


Journal.” 3 ,Eree by: ee On. application ; Pritish, ang Foreign Patent |. 


Office, 3. Leadenhall: >S eE EC. -* - 


YNVENJIONS PROTECTED BY | WAN 


PATENT ôï REGISTRATION, at fixed'and most 
-moderate charges. ‘lhe Inventors’ ‘Manual free by post, 
or gratis on application—Apply to Mr. BREWER (late 


Bartow ani Co.),89, ee London, W.C. Es- 


tablished 21 years, -~ i ; Re oat 


A INVENTORS ASSISTED | . 
Js Securing, Carrying Out, -and Disposing of 


their ._Inventions.—Apply . to Messrs, B. BROWNE and CO., 
British and Foreign | Patent Office, 49, King William- street, London- 
pridge, 
A Pamphlet gratis, on. Cost of Patents, , May be. had on application. 


NVENTIONS secured by Patent or Regis- 


tration, om moderate terms, by, application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


Te? INVENTORS—GENERAL 


PATENT OFFICES.—L. de FONTAINEMOREAUD, 
4, South-street,. Finsbury, London ; 10, Rue de- la Fidelité, 
Paris ; 33, Rue des Minimes, . Brussels. . Provisional pro- 
tection, £7 ; ‘sealing patent, ‘£19 ; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


die SECURE INVENTIONS by Patent right 
at- hoine and abroad, consult Messrs, TONGUE and BIRKBECK 
gratis) 34, Southampton- -buildings, ORRUA lane, W.C. 


PATENTS FOR INVENTIONS. —Full 

instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. 


OTICE TO INVENTORS. —Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
‘disposing of or working inventions, Branch offices and 
agencies in every Continental State and in -Amerioa. 
Established 80 years. Full information as to expired or 
existing Patents at home or abroad.. Apply personally a 
by letter to Messrs. PRINCE and Go., Patent Office, 4, 
TRAFALGAR- elas CHARING-CROSS, W.C. 


ATENTS. — MESSRS. LAXTON (many 


years Editors of the “‘ Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS. relating to Patents, or Registration of De- 
signs. Six mouths’ protection from eight guineas.—34, Arundel- 
street, Strand. 


HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
ength or pitch. Dividing plates drilled or lined, Screws cut to any 
gize or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St. 
a el -road, S. London. 


HE LONDON DRAWING ASSOCIA- 


TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
Duke-street, Adelphi, London. Enclose stamp for pro- 
spectus, 


| -e EXCELSIOR, ” 6 PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
| 27 WITH ALL THE LATEST IMPROVEMENTS. 
S 7s easy to operate, simple to learn, quiet in action, and not liable to 
erangement, It will TUCK, HEM, FELL, GATHER, GORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-windin and the seam, if cut at ever 
inch, will not rip. Price from £6 63.—Price Lists Free,- = i á : 


Á WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. | 


MANUFACTORY—GIPPIN G WORKS, IPSWICH. 


SEWING MACHINES. 


PURCHASERS SHOULD SEE 


THE FLORENCE. 


FOR FAMILY USE IT IS UNEQUALLED. 


In addition to Hemming, Felling, Tucking, Binding, Cording, Quilting, 
and Gathering and Sewing on a Ruffle at the same time, -it makes Four 
- Different Stitches, has Patent Reversible Feed- -motion, fastens off its 
seams without stopping machine, and has other recent Improvements, for 
which the Highest Premium (Go'd Medal):-was awarded by the Committee 
on Sewing Machines at: the Exhibition of the American Institute, held at 
New York. 1865. 
Copy of Committee’s Report, and Prospectus with Sample of Work, post 
free.. Agents Wanted. Address :— 


FLORENCE SEWING MACHINE COMPANY, 
97, CHEAPSIDE, LONDON, E.C. ` 


DAMPNESS IN BUILDINGS ‘EFFECTUALLY. CURE ED!!! 
DECAY oF STONE, BRICK, Woop, 
On TRON, STRUCTURES - - 
PERMANENTLY. “ARRESTED, 
oo OR IF [NEW a ae 
-EFFEOTUALLY” ‘PREVENTED! 1: 
a ar THE vse os A 
f SZERELMEY’S 
SILICATE ZOPISSA 
š AND monet de Jas 


GRANITIC COMPOSITIONS, 


oe s E ' The Preservative Compositions having proved 80 eminently 
THE SILICATE ZOPISSA | THE GRANITIC COMPOSITION suecessful during the many years’ trial to which they have 


8 the only successful process applied | Has been applied to the wHoLE of Deen sub 
jected upon Public and „Private Buildings and 
to the Stonework. of the i the TRON ROOFS, &e., of the Works, Shipping, &c., Szerelmey and Co. have established 


T A extensive works for the manufacture and ‘supply of the Com- 
HOUSES | OF PARL MENT. : positions upon .a very large scale, and are now enabled $o 
execute all orders with the utmost despatch. 
See the Printed Returns to the order of the Honourable the House of |- - MERCHANTS AND SHIPPERS SUPPLIED. 
Coons lee — 8th oa May sm, 1860, ee ae ne ie For prices, and furtber particulars, address to the 
(0) rofessor Faraday, Sir Roderic urchison, an e la ir arles] ` 
Sk all of which Reports incontestably prove the great success of these CITY OFF ICES OF SZERELMEY & CoO.. 
ompositions. : poe ae f ors 
These processes have also been largely applied in the Redecoration of 394, KING WILLIAM- STREET, LONDON 
ST. PAUL’S CATHEDRAL. . | E.C. (Close, to London. Bridge.) 


Crickmer’s Patent Plastic Metallic. Faoking. 


FURTHER REDUCTION IN PRICE oN AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT TA EIRG . ee is, 6d. per Ib. INDIA-RUBBER CORE Ne - . (HEMBP).. Is. Ad, per lb; 
CRICKMER’S PATENT PACKIN - Qs, 8d. Do. Do. (COTTON) | 
This Packing takes less Tallow ae lubricate i than any other, and being a Pliable Metallic ‘Surface „requiring but little aA to 
keep it Steam tight, there is a great saving in friction 
PATENT. TALLOW: PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE-BUCKETS, VALVES, WASHERS, &e., ‘&e. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
_THE GENDINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their. Authorized Agents. Price Lists on Application. 


FLOORING! DEALS! MAHOGANY! 
WHITE and YELLOW BATTENS, £8 per 120. 


100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals disc. Gaii £18 per 120. 

aa from 10s. 6d. per square. | 3 by 9 Yellow Deals ... .», £15 per 120, 
20,000 Spruce Deals  ... i £15 per 120. | 3 by 11 Yellow Planks . ai 4d, per foot, 
Matched Lining | ease 128. per square, 


SAMUEL. PUTNEY, | 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


Lonpon ; Printed by Mappicx and Portage, 1, Crane-court, Fleet-street ; and Published for the Proprietor at the Office of the News- 
agents Publishing Company, 147, Fleet-street, 
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ROBERTSON’S IMPROVED VALVE GEAR FOR MARINE ENGINES. 


W* 


this week illustrate a new arrangement of | The vibrating lever being connected to upright | haust the steam from the cylinder through twa 
mechanism for actuating the slide valves of | shafts passing into the steam chest and exhaust | other ports, called the exhaust ports, having similar 


ee engines, which has lately been introduced chest for working the slide and exhaust valves, re- | grated slide valves working horizontally across 
y Mr. John Robertson, of Glasgow, engineer to | ceives a partial rotary movement corresponding to | them, through which the steam passes in exhaust- 


the London and Glasgow Engineering and Ship- 
. - building Company. 


the vibrations of the lever or levers, and by means 
of atoe or short lever on those portions of the 


One modification of this invention, as described | shafts, or the interior of the steam and exhaust 
lately in the Practical Mechanics’ Journal, is car- | chests, the motion is transmitted to the valves. 


ried out by dispensing with the ordinary slide-valve, 


In applying this invention to a pair of inverted 


and substituting in lien of it two ormore valves driven | cylinder direct-acting engines, grated slide valves. 
by means of a.cam or cams on the main or other | are used, which work horizontally across the 
shaft of the engines, in which one or more oblique | steam ports, and the faces of which are parallel to 


grooves are cut round the circumference. 


The end | the cylinder. 


These valves have a series of small 


of a lever passes into these grooves, and as the cam | ports, through which the steam is admitted into the 
revolves the lever is accordingly caused to vibrate, | cylinder. And it is preferred in this case to ex- 


NO. 3.—VOL. ITI. 


ing from cylinder to condenser. 

These grated valves are moved by a toe that 
operates against two projections cast on the valve. 
This toe is fixed on an upright shaft, which receives 
a vibratory motion from a cam fixed on a separate 
shaft, wrought from the main engine shaft. The 
cam is of the class generally used to give motion to 
the feed apparatus of slotting machines and other 
tools ; that is, a solid ring of metal having a groove 
running round its. circumference, partly in an 
oblique direction, diverging off the original groove 
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into another groove which runs round the circum- 
ference some distance, and then turns off till it 
joins into the original groove. Advantage is taken 
of this diverging groove, as the cam revolves with 
the engine, to give a vibratory motion to the up- 
right shaft which works the grated valves by means 
of the toe already described. This vibratory motion 
is conducted to the upright shaft through a lever 
fixed on its lower end, the lever being fitted with 
a pulley working loose on a stud projecting into 
the groove of the cam, and when the cam revolves 
the divergence and reunion of the grooves causes 
the lever to vibrate. | 

In the case of the cam for working steam valves, 
one cam with two grooves is preferred—one groove 
for working the top steam valve, through a solid 

' shaft, the other groove for working the bottom 
steam valve, through a hollow shaft working loose 
on the solid shaft. In the case of cams for working 
exhaust valves, one cam is preferred, with one 
groove, having one lever fixed to the solid shaft, 
and which actuates the top exhaust valve, working 
in the bottom side of the cam; and having the 
other lever, which is fixed to the hollow shaft, and 
actuating the bottom exhaust valve, working in the 
top side of the cam. 

To reverse the engines of inverted direct-acting 
marine engines, it is preferred to do this by means 
of a spiral groove in the boss of the wheel, through 
which motion is transmitted from the engine shaft, 
This reverse motion is already in use, and need not 
be described here. 

In the cut Fig. 1 isa sectional plan of a cylinder, 
showing the grated valves actuated by the arrange- 
ment of cams and levers, Fig. 2 is a section of 
the cylinder, showing steam and exhaust ports and 
valves, with solid and hollow upright shaft for 
working them. Fig. 3 isa longitudinal elevation 
of the crank shaft, with the small or secondary 
shafts, having exhaust cams attached; also show- 
ing the spiral tongue for reversing the valves. 
Fig. 4 is an end elevation, showing the steam and 
exhaust cams on their relative shafts; also the 
vertical solid and hollow shafts for working the 
valves, with lever connecting these shafts to the 
cams, | 

A, Al are the exhaust ports; B, B! the steam ports; 
having a series of smaller ports running parallel 
with the cylinder; ois the top steam valve, in 
which ports are formed corresponding to those in 
the valve seats; pis the toe fixed on the upright 
shaft x, which gives motion to the top steam valve. 
The shaft, », is -the solid shaft before described, 
and extends downwards to the engine sole plate ; 
it is geared into the groove of the cam, m, fig. 1, by 
the lever, a. 

cl is the bottom steam valve. g is the toe, fixed 
on the upright hollow shaft, 1, and which gives 
motion to the bottom steam valve. The hollow 
Shaft, 1, is connected with the cam m by the lever x. 

The cam, m (fig. 4), is fixed on the shaft, L, 
which receives a revolving motion from the engine 
main shaft, x, through wheels, ep and N, both of 
which are of the same diameter, and give the shaft, 
L, the same number of revolutions as the shaft, x. 

As the cam revolves with shaft, t, and pro- 
duces a vibratory motion on the upright shafts, = 
and 1, by means of levers, @ and x, working in 
diverging grooves, 0, ol, this vibratory motion of 
the upright shaft, u and' 1, opens and- shuts the 
valves, c, cl, by means of the toes, p and J. 

The exhaust valves, being actuated in a manner 
similar to that of the steam valves, need not be 
more particularly referred to. 


Toe Arr or MopetimG.—Mr. T. Dewson, of 
Warwick, is now publishing a course of lessons on 
the engaging art of modelling. Their number 
will be fifteen, at a shilling a lesson. The whole 
will be published shortly in a volume, illustrated by 
more than 40 photographs,‘and giving every neces- 
sary instruction, at least so says the prospectus, and 
the specimen photograph given with it isa very 
good one. It might be worth while, before sub- 
scribing for the volume, to try a single lesson. 
Such a work is wanted, and we trust that the one 
about to be published by Mr. Dewson will be found 
worthy a place in the “ Mechanic's Library.” 
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No. 53. March 80:—Improvements in Weaving, by Dùn- 
can Mackenzie, illustrated.—Our Third Volume.—Sun- 
day Lectures on Scientific Subjects.—The Working 
Men’s Exhibition at Guildhall.—Manchester Association 
for the Prevention of Steam Boiler Explosions,—Agri- 
culture at the Paris Universal Exhibition, 18¢67.— 
Smoothingand Polishing Stone, &¢.—On Pigments —Art 
of Coining,—Photography, Irregular spots on the Collo- 
dion Film.—Recent Researches on Metals and Alloys.— 
Artificial Marble.—Graphotype.—Steel-headed Rails.— 
Steam on common Roads,—Electro-Metallurgy.—Glean- 
ings from Scientific Works.—Photographic Notes.—Art 
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—Bowditch’s Patent Carburetter.—On Air Bubbles in 
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mated Seciety of Carpenters and Joiners.—The Art of 
Weaving, No. 2.— Watchmaking on the Lever Es- 
capement, — The New Steinheil Lens,—The Steam 
Jet—China Clay as a Lubricator.—On a Photographic 
Actinometer,—Negative Oollodion,—The Employment of 
Steel for Transferring Engravings.—On a New Method 
of Mounting Silvered-glass Specula and Diagonal 
Mirrors in Reflecting Telescopes.—Damp Walls and 
How to Cure them.—On Pigments, No. 4,—British 
Trees, the Oak.—Blood Stains on Weapons.—How to 
Skin and Stuff Birds.—Application of Electricity to 
Paddlewheels._-The Quality of Musical Sounds, No. 1.— 
Fitments of Steamships.—Washer COutter.—Electricity 
in Wood. — Correspondence, — Price Lists, and much 
other useful information, ` 
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A RIVAL TO COAL GAS. 
NNUMERABLE are the villages and little 
towns in this country left in “ outer darkness ” 
after sundown, through the lack of gas—and this 
inconvenience exists because of the difficulty and 
expense attending the manufacture of coal gas 
and laying the pipes for conveying the same to 


| districts at any distance from -largely populated 


towns. Any attempt therefore to convey to the 
inhabitants of these rural districts the blessings of 
a supply of cheap and brilliant artificial light is 
worthy of praise and support. The invention of 
My. Isham Baggs has been taken up by the ‘ Gas 
Heat and Pure Light Company,” and the object of 


localities where the inhabitants desire 


this company we may state is the erection of the — 
necessary works and apparatus (cheap and simple), 
and the laying of mains for supplying the isolated 
accom- 
modation. | 

It is claimed by the inventor of the apparatus 
and process that the heat given out is sufficient for 
the most intense metallurgical operations, large or 


small, and being instantly available by day or 


night, and always under control, it may be used for 
all domestic purposes. The brilliant light itself, 
free from sulphurous acid; ammonia, and bisulphide 
of carbon, is not only of universal application, but 
gives no more trouble than ordinary coal gas. One 
large gas holder and two small ones, with a less 
number of retorts (for the production of a given 
quantity of gas) than are generally required, make 


up the principal outlay. The combustible gases 


produced under Mr. Baggs’s patents are hydrogen 
and carbonic oxide, and these are made exclusively 
from coke by the decomposition of water; for 
though, in effecting this decomposition, iron is 
employed, it is yrevivified and restored to the 
metallic state at each succeeding stage of the 
manufacture, and so on again and again, without 
waste .or removal from the retort, the hydrogen 
and carbonic oxide being generated separately, 
and passed into the same gas-holder for mixture 
and subsequent consumption; therefore, coke and 
water are the only substances consumed in the 
process. . 

A. ton of coal prodtcés in the ordiiiary method 
of gas manufacture an average of 9,000 ciibic feet; 
under these patents the coke is entirely consumed, 
and there is produced from only 13 cwt: noless than 
40,000 cubic feet of gas. A quarter of the coke 
obtained—3} cwt: to the ton of coal—is required 
as fuel for the furnaces under the existing system 
of gas making. Allowing even more than double 
under this system, then 40,000 cubic feet of gas are 
produced from a consumption of oneton of coke—13 
cwt. inside and 7 cwt. outside the retort. Further- 
more, the cost of production is less than half that of 
the present system for a less number of retorts; the 
retorts containing the iron are almost permanently 
closed. The necessity for purification being done 
away with, there can be no nuisances to make per- 
petual complaints against. It should be stated that 
the 40,000 cubic feet of gas above-noted as pro- 
duced from a ton of coké is solely carbonic oxide. 
The hydrogen gas generated by the combustion of 
a second ton of coke in the regenerative stage of 
the process is much greater in volume than 40,000 
cubic feet more; so that here again considerably 
more than 80,000 feet of the two gases are pro- 
duced from every 2 tons of coke consumed. 

Respecting the highly important matter of the 
relative quantities of heat which these gases are 
capable of giving off when contrasted with coke 
(carbon) it is interesting to note the statement of 
Professor Miller, the eminent chemist. In his 
“ Chemistry,” Vol. I., he states that carbon, hydro- 
gen, and caxbonic oxide, in combining with similar 
weights of oxygen, in the pioéess of burning, give 
out carbon (coke), 24,240 units of heat ; hydrogen, 
34,462 units; and carbonic oxide, 36,876 units. 
This settles the point. 

The Company above noted do not intend to incur 
any large expenditure at the outset, rather will 
they construct. works upon a small scale, but of 
dimensions sufficient to demonstrate the practica- 
bility of the invention, and its immediate useful- 
ness as a cheap and available source of “intense 
and controllable heat, applicable to a variety of 
manufactures and useful purposes, and also emi- 
nently suitable as an ordinary medium of brilliant 
and economical illumination.” For ourselves we 
wish the Company every possible success, and that 
they may soon extend their operations to London, 
if they will only act up to promise, and give us good 
wholesome consumable gas, at a price which work- 
ing men can afford to pay, and which they can 
use and enjoy without injury to their eyesight. 


CLOSE oF THE GLASGOW INDUSTRIAL EXHIBITION, 
—This Exhibition, which was opened by his Grace 
the Duke of Argyll on the 12th of December last, 
was closed last week, after a brief but prosperous 
existence of nearly four months, 
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ON THE CONSTRUCTION OF SPECIFICA- 
TIONS OF PATENTS.—I. 

ETURNING, however, to the point, as to the 
gradual narrowing of the doctrine of mecha- 

nical and chemical equivalents, asserted above to be 
traceable in the utterance of the two learned judges 
alluded to, and admitting the same to be the natural 
effect of increased public knowledge, it follows that 
the limits of a principle which can be so embodied 
in any mechanical or chemical means of attaining 
a given end as to become patentable, must be con- 
tinually, as it were, undergoing a process of gradual 
contraction. : Hence, also, the need arises for in- 


creased stringency in the legal requirements of | 


accuracy of statement in specifications as to the 
exact limits of the ead proposed to be attained by 
the means specified. And this suggests the point 
on which Lord Westbury has uniformly dwelt with 
more force than perhaps any other judge, viz., the 
necessity for determining in every instance the 
exact nature and limits of the invention claimed in 
the specification, by construing strictly all the state- 
nents purporting to disclose the same before coii- 
sideriiig whether or not such ostensible invention 
be sufficiently described. . 

The first question on the construction of a specifi- 
cation is—Whiat is the invention claimed, and 
proposed to be described ? In other words, What 
is thé end proposed to be attained, and the essential 
means by which such end is to be attained ? This 
question naturally precedes, and controls the limits 
of any question ¥elating to sufficiency of description. 
Clearvtiess of distinction between the two questions, 
and the consideration of them in their tight order 
of přecedence are essential, and may have an im- 
portant bearing on the length of the proceedings ; 
and this was the point which appeats to have been 
grasped with such conspicuous firmness by Lord 
Westbury. He seems always to have regarded it 
as a first principle in the construction of specifica- 
tions; then, having settled this point, he was 
willing to construe the language of the descrip- 
tion of the mode of carrying into effect the inven- 
tion so defined, with all due consideration of the 
circumstances under which the document was 
necessarily prepared. His lordship appeared also 
to think that as a patentee was bound to define the 
limits of his invention with accuracy, so he was 
entitled to be protected against alleged anticipa- 
tions of his invention by prior vague descriptions 
published to the world. 

Again, as to the effect of provisional specifica- 
tions, Lord Westbury pointed out the necessity of 
enforciig stibstantial conformity between the pro- 
visional and the final documents, as resulting from 
the terms of the statute prescribing the respective 
purposes of the two documents. And here it may 
be observed, that the views of the two learned 
judges above referred to were said to have an im- 
portant bearing on provisional specifications. They 
have so, because they tend to show that every 
patentable invention must include some means of 
attaining a proposed end, and consequently that 


the statement of the nature of the invention re- 


quired to be made in the provisional specification 
ought to comprehend the essential character of the 
means alleged to be adequate for the attainment of 
the end in view. Itis not sufficient that the end 
alone be clearly stated, reserving all statement as 
to means for the complete specification. An in- 
vention in this shape is not patentable. As soon 
as it becomes patentable it involves the existence 
of means of attaining the end proposed, which 
admit of being, and therefore ought to be, stated 
in terms leading to their clear identification in the 
subsequent fuller description. : 

From the foregoing reference to the views of 
eminent judges, the principles of construction held 
to be fundamental as applicable to specifications, 
seem to consist in determining from the terms of 
the document itself what is the end proposed to be 
attained, what are the mechanical or chemical 
means Claimed for the purpose, and whether such 
means are sufficiently described, the whole inquiry 
being subject to the statement of the nature of the 
invention (including both the end and the means 
of attaining it) contained in the provisional specifi- 
cation. 

It may be desirable now to consider briefly how 


far the principles of construction thus stated to be 

undamental with reference to specifications are in 
accordance with admitted principles of construc- 
tion of written instruments generally. In Sir 
James Wigram’s work, relating to the interpreta- 
tion of Wills, the learned author speaks of — 

“ An admitted principle, that the judgment of a court 
in expounding a will should be simply declaratory of 
what is in the instrument.” 

And he adds :— 

“This was the general rile at common law, before 


the statute (of frauds), and if the statute has not 
strengthened its obligations it certainly has not relaxed 
them:*? 


Again— 

“It is said (and correctly) that the statute, by re- 
quiring a will to be in writing, precludes a court of law 
from ascribing to a testator any intention which his 
written will does not express, and in effect makes the 
writing the only legitimate evidence of the testator’s 
intention. ‘No will is within the statute but that which 
is in writing—which is as much as to say, that all that 
is effecttial dnd to the purpose must be in writing, with- 
out séeking aid of words not written.’ At the same time, 
however, courts of law, though precluded from ascribing 
to & testator any inféntion not expressed in his will, 
admit their obligation to give effect to every intention 
which the will properly expounded contains.”’ 

The general rule of construction thus referred to 
is stated without prejudice to the admissibility of 
explanatory evidence; as distinguished from evi- 
dence to prove intétition, as appears from the 
following, which is among the “general conclu- 
sions” arrived at by the learned author; ‘* Every 


claimant under a will has a right to require that a 


court of construction, in the execution of its office, 
shall, by means of extrinsic evidence; place itself 
in the situation of the testator, the meaning of 
whose language it is called upoti to declare.” And 
a further conclusion embraces even evidence to 
prove intention within specific limits. ‘ The only 
cases in which evidence to prove intention is 
admissible are those in which the description in 
the will is unambigiiotis in its application to each 
of several stibjects.” ; | 

It is easy to trace the analogy between wills and 
other written instruments, more especially specifi- 
cations, with a view of deriving from the principles 
of construction thus enunciated as applicable to 
wills, similar principles applicable to written 
instruments generally, and to specifications in 
particular. To speak in general terms, when- 
ever the legislature has thought fit to require a 
written instrument under a statute the inference is 
natural that the statute has rather strengthened 
than relaxed the obligations of the previously. 
existing rule as to construction. And a parallel 
exists between wills and specifications in the fact 
that whereas the Statute of Frauds required, for 
the first time, a will to be in writing, so a specifica- 
tion was also required for the first time to be in 
writing in Queen Anne’s reign, such requirement 
having been fully recognised ever since, both in 
courts of law and by statute. . 

It is worthy of observation, also, that the course 
of practice on the part of the law officers of the 
Crown has been in the direction of increased 
restrictions with reference to deposits of par- 
ticulars, leading to provisional specifications under 
the statute of 1852. - 

In former days patents were granted without any. 
deposit of particulars being required, the vague 
words of the title being all that referred in any 
way to the subject of the patent. Then it bécame 
the practice of the law officers to require a deposit 
of particulars in opposed cases, and subsequently 
in all cases; and, finally, the provisional specifica- 
tion was made a statutory document. Looking 
thus at the development of the practice into a law, 
it would seem to have been the intention of the 
Legislature to require more distinctness of state- 
ment in the preliminary document, with a view of 
securing increased definiteness in the complete 


instrument. D. 
il WILL suppose that: the student has succeeded 
in copying a cameo brooch to his satisfaction, 
in copper, and desires to plate it. Let the edges be 
filed smooth to fit it for framing, solder a small 
copper wire to the back, make a mixture of oil and 
pumice stone, and, with a hard tooth brush, brush 
the surface. This will make any flaw the more 


ELECTRO-METALLURGY. 


apparent, and you may determine to reject it or 
to proceed. Small defects are removed by this 


brushing. Now boil the object in pearl-ash to re- 


move grease, and rinse in water. 


Having prepared the battery, &c., for use as on 
previous occasions, with the copper pole attached 
to the silver electrode already in the bath, join the 
object to be plated to the zinc of the battery, dip 
first into nitric acid, rinse in water and thence into 
the bath, one minute is ample to coat it, remove and 


brush with a clean brush and silver sand. The 


thin coat of silver now on will show every flaw, and 
you will have little difficulty in determining whether 
the work is worth preserving; if not put it among 
failures, and pride yourself that you have gained 
something in experience. If itis good return it to 
the bath for 5 or 10 minutes or for one or two hours, 
according to the thickness required. The parts 
required to be bright must be burnished, as it is 
dead or frosted on leaving the bath. 

Two or three cells of the battery I sketched 
should be used, but observe if gas or bubbles be 
given off from the bath the power should be 
reduced, as it will probably deposit the silver in a . 
loose state. 

A beautiful frosted appearance is given if the 
object be coated slightly with copper, and washed 
in clean water, immediately before silvering, but 
frosted objects require protection from the at- 
mosphere, in cases or under light fitting glass 
covers. 

Gilding is similar to plating, except that a 
solution of cyanide of gold takes the place of that 
of silver. A fair chemical knowledge or some 
practice is necessary to enable the student to make 
the solution by the chemical process from the 
metallic gold, and as it is too expensive a metal to 
waste, I recommend the battery process. 

If you have succeeded with the silver, you will 
find the gold as easy, but the’ solution of cyanide 
of potassium must be warm, about 150° Fah, 
3 or 4 ounces of cyanide of potassium to the 
gallon, and 4 or 4 of gold. 

The solution must be kept hot, and should be 
in motion while the object is gilding, this is a 
great drawback to the success of the amateur, but 
by perseverance it is overcome, as 5 minutes is 
sufficient to coat the object. 

I propose to close this subject in a chapter or. 
two, not that it is nearly exhausted, but that few 
care to follow it into other metals than gold, silver, 
and copper, although in many other metals 
electricity is really wonderful,. and a wide and 
unexplored field is yet open to the thinker. I 
shall point to some ofthe other metals in my next. . 

If the readers of my simple chapters determine 
to continue the study of electro-metallurgy, let 
me recommend them to procure some of the works 
published on the subject. I cannot enter into 
details in the columns of the Enerisa MECHANIC so 
minutely as many of the treatises do. If what I 
have written has given any a taste for the study 
and amusement, my object is fully accomplished. 

Momus. 


LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

A well printed report of the proceedings at the 
thirteenth anniversary dinner of this association 
has been forwarded to us. We need not make any 
comment thereon,. our report of the dinner being 
accessible to all our readers. We cannot pass this 
occasion, however, without expressing the hope that 
the papers read at the various meetings of the 
Foremen Engineers may soon see the light in print. 
Let these papers but be published at a cheap rate, 
and we are certain thatthe men employed under 
the foremen will be glad to purchase them. There 
would be so little ‘‘ speculation” in the matter that 
we are surprised it still remains only an idea. 
Mr. Newton, the worthy President, could fit no 
better cap to his column than the issuing of No. 1 
of the “ Transactions” of the London Association of 
Foremen Engineers. : 


Tue Lenom Gas Enewwe.—The patent right, 
&c., appertaining to the Lenoir gas engine, for 
England and the colonies, has now been purchased 
by the Gas Engine Co., offices, 22, Cannon-street. 
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THE ART OF WEAVING.—No. UI. 

HEN one or any number of the pointers 

points or point to any portion of the pattern 
in the horizontal row of squares, a key or keys 
corresponding to the number or numbers on the 
pointer or pointers is or are depressed so low that 
a small catch or catches, formed in the key rod or 
rods, lays or lay hold ofa small bar in front of the 
machine, and is or are kept for atime only in 
that position or positions. By the key or keys. 
being lowered, the back bar or bars has or have 
been raised high enough to be laid hold of by the 
bar on the bell crank arms. The treadle is then 
depressed by the foot, and the bar on the bell crank 
arms sweeps forward and takes hold of the upper 
end or ends of the rod or rods and forces it or 
_ them forward, and takes its corresponding punch 
or punches forward at the same time and forces it 
‘x them through the blank card, which has been 
fixed in between two perforated plates by a hand- 
wheel and screw, and the squares in the pattern 
ave thus read in and punched on the cards. 
A row of pattern squares at each operation 
of this kind as described is read in and 
punched. The plates between which the 
card has been held have the proper number of holes 
formed in them, lace and stud holes included, 
which can ever be punched in a card for 600 cords. 
The proper number of punches is mounted in 
suitable guides in one row, that is to say, 51 for 
pattern holes, two for stud holes, and three for lace 
holes. These punches have only a horizontal 
motion from back to front when in the act of punch- 
ing the cards, and from front to back when they are 
withdrawn from the cards by suitable springs. The 
plates in which the cards are held receive a vertical 
motion upward so as to bring the next row of holes 
opposite to the ends of the punches. When the 
treadle has been set at liberty by taking off the 
foot it springs upwards, and by means of a pin in 
it which moves in a slotted rod and strikes the 
upper end of the slot, which raises the rod at a 
portion of its stroke upward, a catch formed on the 
rod lays hold of a pin in a horizontal crank arm 
which is mounted on a rocking shaft on which 
other two crank arms are fixed vertically ; a rod is 
mounted in the other ends of these arms. When 
the shaft rocks, this rod, which crosses the front of 
the machine, strikes back the key and rod, or keys 
and rods, which has or haye been depressed, and 
thus allows it or them to spring up and be ready 
for the next operation, The plates and card 
receive their upward motion from a second treadle 
being depressed. by the foot, and when itis relieved 
it is forced or drawn upwards by a strong spring, 
which, by means of connecting rods and pawls, 
or catches, acting on a ratchet wheel, which 
has a tooth for each row of holes in the 
plates, this rising of the lever turns round 
the ratchet wheel exactly one tooth, and by 


means of suitable gearing the ratchet wheel shaft’ 


turns a second shaft which is mounted across the 
machine. This shaft has suitable shaped cams 
mounted on it so as to raise the plates by means 
of their action to their proper distance. The cam 
shaft has a wheel with a helical groove cut in it 
mounted on it, which groove, acting on a pin in 
the end of an adjustable lever, moves the bar on 
end with its pointers the exact distance that they 
shall point to the next squares when the perforated 
plates have been raised. The proper keys may 
now bedepressed, and the reading in and punching 
process repeated until the whole twelve rows on the 
card are punched, including stud and lace holes. 
The gearing and shafts, by means of a winch, have 
their motions reversed, the plates are lowered, and 
the bar with its pointers is also set into its first or 
normal position. The rollers and pattern band 
have also been moved a distance sufficient to bring 
the next horizontal row of squares to the pointers. 
This is accomplished by a grooved cam disc 
mounted on the end of the cross shaft. The action 
of this groove on a pin in the end of a rod which 
is jointed to the end of an adjustable lever, con- 
veys motion to a second rod jointed to a second 
lever, which has pawls or clicks mounted on 
it, and which acts on the ratchet teeth of a 
wheel, which again gives out a slow motion 
by means of a small pinion working into 


the 
pattern roller shaft. 
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spur wheel which is keyed on the 
The grove on the disc is of 
such a form that the pattern on the rollers is only 
moved forward the distance of a space between the 
horizontal lines when the motion is reversed. 
When this is done a fresh blank card may be placed 
inthe machine, where it is guided to its proper posi- 
tion by suitable pins in a slight frame. When it is 
required to take out a card, the front plate, frame, 
and pins, are drawn forward by the hand wheel 
and nut on which a split disc is mounted helically, 
so as to catch a pin in the frame and so release the 
card, when it drops down. 

To carry on, as far as possible, simultaneously 
with the above descriptive matter, the necessary 
description of the illustrations, though it ts an 
awkward matter, we may state that Fig. 5 is a 


fant 


sectional elevation of the machine, of which Fig. 3 
(in a previous number) isa front elevation. Fig. 6 
is a slight modification of the endless pattern web 
moving apparatus, which will be described as it 
fits into ow design. Fig. 7 is a cross section of 
the clip, also to be described in its place ; and Fig. 
8 is a right-hand side view of a modification of the 
reading and punching machine. To take hold 
where we left off in our last: 

When the treadle is depressed by the foot, motion 
is conveyed through the levers G6, Gs, connecting 
rods Gy, bell-crank arms G3, rocking-shaft Ga, 
bell-crank arms Gi, and strong cross bar 


G . 


= 
== 
=]: 


G, which bar, acting on the upper end, or ends 
of the thin bar or bars F, which has or have been 
projected upwards above the punch or punches, 
and within reach of the cross bar G, which bar 
forces it or them to the front, and through it or 
them, pressing at the same time it or their corres- 
ponding punch or punches forward through the 
holes in the large plate Ds, and punches a corres- 
ponding hole or holes through the card against 
the similarly projected plate D4, through which 
the piece or pieces punched out of the card pass. 
After the pressure of the foot has been removed 
from the treadle, it rises into the position shown in 
the illustration, either through the action of springs 
or weights, which may be attached to the connect- 
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ing rods G4, G4, or the short ends of treadle levers 
may be prolonged back past the joint, and be 
centre-weighted there, or by any other convenient 
means. When the treadle board Gg, is rising, 
a pin or stud g, fixed in it, traverses a slot gz 
formed in the lower end of a rod g2 a considerable 
distance, when it touches the top of the slot, and 
raises the rod so far that a catch g3, formed on its 
upper end, lays hold of a pin g4, in the end of a 
nearly horizontal crank arm, and carries it up- 
wards with it so far as to cause the rocking shaft, gs, 
partially to rotate. On this rocking shaft other two 
crank arms gô, g6, are fixed nearly vertically, and 
about right angles tothe crank arms in which the pin 
g4, is fixed. These crank arms are set at such a dis- 
tance apart on the rocking shaft that a rod g7 fixed 
in their extremities will cross over and embrace 


the whole of the vertical rods or, bars Fz, on the 
heads of which the finger keys are formed. The 
action of the rod g against the front of the bar or 
bars F pushes it or them backwards until the 
catch or catches e formed near the upper end or 
ends of it or them is or are clear of the cross bar é}, 
which thus sets at liberty it or them when it or 
they springs or spring up into its or their normal 
position or positions. When the rod g? has been 


FIG 8° 


raised so far as to move the bell-crank arms and 
rod sufficiently to release the key bar or bars 
EF? from the cross catch bar el, it comes in con- 
tact with a stationary pin / fixed in or on the in- 
side of the main framing A,A. The upper end of 
the rod g? is curved backward considerably, so 
that when the curved portion At of the rod 
end strikes against the pin (which is in front 
of the rod) the rod is forced back until its 
catch g3 is clear of the pin gt in the end 
of the horizontal crank arm, where these 
different parts rest in their normal positions. 
When the treadle is pushed downwards with the 
foot to punch other holes in the card which is’ in 
the machine, theyrod g? drops ddwn so far as to 


arrested in its downward motion by a pin or stop 
h?, which rests on or is caught by the guide bracket 
through which the rod passes at A, where it re- 
mains still until it is again raised by the upward 
motion of the treadle and pin as before explained. 
In order to read off any pattern the pattern paper 
is mounted as or on an endless web or band H, 
and’ this web or band is passed over and under a 
number of rollers as IC, H?, H?, H4, H®. The 
journals of the upper two of these rollers I, He, 
are supported in similar bearings 7, 2, 7, 7, which 
care adjustable by means of the screws and nuts 2}, 1, 
i, 72, 7%, 72, are bearings for the two under rollers H3, 
H4, and are adjusted by the nutsand screws 23, 23, 23, 23, 
These bearings are supported in bearers or head- 
stocks H1, H}, which bearers are secured between 
and to the projecting brackets or castings C, C, 
fixed to the main framing A, A, on the right- 
hand side, and to similar brackets or castings J, J, 
properly secured to the main framing on the left- 
hand side. The fifth roller H® may either be 
supported in similar bearings, or it may be made 
much heavier, so as to keep the endless band tight, 
by merely lying in the bight of the endless pattern 
web. It will be seen that the endless pattern web 
is merely placed over the two upper and the two 
lower rollers, and the slack portion is then drawn 
down between the two upper rollers, and the fifth 
roller is placed therein so as to hang down in 
between the upper and lower rollers in the slack 
or bight. On the shaft of the front and under 
roller Hi a spur wheel J! is. keyed. This spur 
wheel is geared into and receives motion from a 
small pinion j, on the boss of a ratchet wheel J2. 
This ratchet wheel and pinion are mounted and 
revolve on a stud fixed to the face of the front 
ratchet J, which is secured on the left-hand side 
of the main framing A, A; on the same stud a 
small lever J3 is centred and mounted, and at 
liberty to oscillate thereon. 


THE NEW MOTIVE POWER. 

ONSIDERABLE curiosity has recently been 
C manifested in this country atthe new method 
of generating and superheating steam, the inven- 
tion of Mr. E. Danford, of Geneva, Illinois. As a 
matter of course we have been favoured with 
very many queries from correspondents, and have 
taken some pains to obtain really reliable particu- 
lars in answer thereto. All the information that 
we have been able to glean bears the impress of one- 
sidedness, but such as it is we give it. It appears 
that some short time since Mr. Danford exhibited 
in Toronto a five horse engine with 5 inch cylinder 
and 8 inch strike, “ geting through twelve to fifteen 
horse power work, with the consumption of half the 
fuel of an ordinary engine doing the same work. 
The engine was driven by steam superheated from 
500 deg. to 600 deg. Fahrenheit, but capable of 
being worked to advantage at 350 deg.” 

The boiler used by Mr. Danford differs from the 
ordinary boiler “in having no water in it—nothing 
but highly rarefied steam,” which is generated as 
fast as consumed by the engine. The generator 
consists of a hollow cast-iron globe 2% in. thick, 
suspended ina furnace. There is a casing con- 
fining the fire, so as to conduct the flame imme- 
diately around the generator, An iron tube, of ? 
in. pipe, enters the generator at the top, is con- 
ducted to its centre, where it terminates in a “‘ rose,” 
perforated with from two to three score fine holes. 
By means of an ordinary injection pump, ‘“ about 
a tablespoonful of water is forced into the gene- 
rator at each stroke,in the form of spray.” This 
spray does not come in contact with the sides of 
the generator, for before it can reach so far it is 
expanded into hot steam. The generator here 
alluded to is stated to be capable of sustaining a 

pressure of 5,000lbs. to the square inch, “but the 
steam gauge shows that with 600 deg. of heat 
there is only 150lbs. of pressure.” 

\ Danford’s engine and boiler has been tested 
against a 15-horse power engine with locomotive 
flue boiler, 8 in. cylinder, 15 in. stroke. The 
same engineer attended to each, and weighed the 
coal and measured the water. The trial lasted 


3 days; and the following, we are informed, were 
the results :— 


Danford, Opposition. 
Fire surface ... ... ... 224 ft.  ... 810 ft. 
Pressure, per inch .. 110 lbs. ... 40 Ibs. 
Coal consumed, per hour 534 Ibs. ... 101% Ibs. 


Water evaporated, per hr. 25 gall. ... 80 gall. 
Corn ground, per hour... 27 bush.... 18 bush. 

Says one journal, looking at these figures :— 
“ They tell their own story. With one-fourteenth 
part of the fire surface, 33 per cent. more labour 
was done by Danford’s little generator than was 
accomplished by a 15-horse locomotive boiler, 
and that too, with one half the consumption of 
fuel. Danford’s generator actually got 20-horse 
power work out of an engine built for a5 or 6 horse 
boiler. Twenty-five gallons of water in the form 
of superheated steam proved to be 33 per cent. 
more powerful than eighty gallons of waterin the 
shape of saturated steam.” After a little more of this 
sort of thing the same journal says :—‘ May not 
the Atlantic yet be crossed from New York to 
Liverpool within a week by vessels propelled by 
superheated steam? We look for such a result 
when the new principle of generating shall be 
applied to ocean navigation.” ; 

Although this trial was extended over‘ three 
days we are not informed as to how the piston and 
cylinder packing behaved, or of the condition of 
the various connections. How these last are to 
remain taut we cannot understand, nor do we think 
that any castiron generator could long be depended 
on. We noticed recently that, in the case of a 
certain American invention, a person who had used 
it in this country, stated that he was obliged to give 
it up as the cast iron sections were always giving 
out—first leaking at the connections, and then 
failing. No details are to hand as to the-fittings 
and connections of Mr. Danford’s boiler; and, 
frankly speaking, we do not believe all that we 
have heard. We should like to see a more clear 
statement as to absolute working results; judging 
from what we have seen we consider that Mr. Dan- 
ford will have to make many improvements in his 
‘* generator,” before it will be capable of working 
a vessel across the Atlantic in less than a week. 
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ART PRIZES AND ART WORKMEN. 

The Society of Arts, not deterred by the apathy 
of the working classes to its art-workmanship com- 
petitions, has determined to increase the tempta- 
tions to those whom it is intended to benefit, both 
as affects the arrangements of classes and the ap- 
portionment of prizes. Publication of successful 
works is to be on a greater scale than before, and 
to include the probability of transmission to Paris 
on the forthcoming grand occasion. Many per- 
sons have tried to explain the fact that neither the 
Society of Arts nor the Architectural Museum has 
succeeded in obtaining anything like a worthy 
response to appeals to the emulation of skilled 
artisans. No one imagines that the displays of 
examples represent in the slightest degree the 
state of the handicrafts, the practitioners of which 
are solicited to do battle with each other. With 
regard to those sent in to the first-named associa- 
tion, the contributors no more represent the crafts 
than the old-fashioned competitors for silver 
palettes and medals characterised the skill of Eng- 
lish art-students in drawing. In our time of 
studentship, notwithstanding that many famous 
painters had received the same, it was looked upon 
as a sort of practical joke “to go in for the silver 
palette.” The Architectural Museum, although a 
body professedly less popular than the Society, and 
therefore, as one would imagine, more potent in 
appealing to students, has been, with minor excep- 
tions, even less successful in moving men. It has 
been suggested that the energies of our craftsmen 
are now so fully taxed, that little remains for 
emulation to act upon; it may well be that the 
man who has done a hard day’s work does not, by 
means of the fag-end of his labour, care to com- 
pete with others who, so far as he knows, may be 
less heavily pressed. 
exhibitions only apparently refute this idea, inas- 


much as the better craftsmen do not trouble them- 


selves about them. In justice to the unmoved 
artizans, it is right to protest against the assump- 


The countless industrial . 


energy only. Is it possible that the mania for com- 
petitive examinations is about to ebb, and that the 
sign thereof is the apathy of the highly-trained 
men who have been so often and vainly appealed. 
to by the associations in question? It is to be re- 
membered that the competitions refer to executive 
powers, or the simplest order of design, so that 
mere craftsmanship is evoked, in which, by all its 
inferior manifestations, our workmen daily prove 
their competence. Had Art of a higher order 
been addressed, no one would be surprised at the 
apathy which has been so patent. 


SHIP-BUILDING ON THE CLYDE. 


Among the busiest spots on the face of the earth 
are to be numbered the banks of the Clyde,—from 
far below where Dumbarton Rock casts its massy 
shadow across the stream that flows at its base 
up as high as Ru’glen. And it is a busy stir, the 
results of which are known and felt over the world. 
No blockade runners were more swift or successful 
than those from the Clyde, no armour-plated 
frigate more worthy the name than that which 
there first found its “native element,” no mail 
steamers more safe and certain than those built and 
engined west of the Broomielaw Bridge, no finer- 
looking, better built, or swifter steamers to be found 
in the world than those which have first passed 
the Cumbraes on their way out to the ocean. 
These encomiums are drawn from us by a survey 
of the lists of vessels built and engined on the Clyde 
within the past twelvemonths, among the last of 
which is the Panama, built by Messrs. Randolph, 
Elder and Co., of Govan, for the Pacifice Steam 
Navigation Company. This vessel is to be employed. 
in the passenger and mail service of the Pacific 
coast of South America, and is a noble sp: cimen 
of the class. A quiet revolution is being e ftected 
in the kind of steamers employed on both co ists of 
South America, as well asin the manner of con- 
ducting the services thereaway, much of wl.ich is 
due to the spirit of the men of the west of Scotland. 
Quite a fleet of steamers for the Irish servic > have 
left Clyde during the past twelvemonths, every one 
of which is a credit to its builder. Two double 
screws for the South American river trade —built 
for the Compañia Oriental de Navigacion á Vapor 
—are now being finished, and their future pr ogress 
will be watched with considerable interest. They 
are built for shallow river traffic, where the double 
screws will be of great service. Other vessels, of 
large and small tonnage, have wended their way 
out past the Tail of the Bank, which we need not 
specially enumerate, but to the finish of which 
internally a few lines will not be found wrongly 
devoted. Much praise is given to the steamers of 
the “‘ Messageries ” in the Mediterranean for the 
attention paid in them to the comforts of passengers, 
and the steamers on the Danube also come in for 
their share of commendation. How is it that our 
own Clyde-built boats do not receive their fair 
share of commendation? There are no better 
appointed vessels in the world. The elegance of 
their fittings and the finish of their cabins, saloons 
and berths are all that can be desired—a thousand 
times more than was to be found in any vessel of a 
similar description fifteen years ago. Much of the 
artistic finish in the saloons of the Clyde-built 
vessels will stand comparison with high-class land 
work ; in fact, in many of these vessels, the service 
is as near perfection as possible. 

The new dock works on the Clyde, are, we under- 
stand, progressing favourably; and as anew private 
graving dock is just finished and others on the way, 
we apprehend that the trade of the year now running 
will be even greater than that of the past, and it 
will certainly be as well worth commendation if the 
work continue of the same high order, 


Messrs. J. C, and J. Field, the well-known candle 
manufacturers, are bringing the principle of their 
self-fitting chamber candle to bear upon their Stear- 
ine Wax Candles, so that ere long the public will be 
supplied with candles of every description that will 
fit any candlestick without the aid of paper or resort- 
ing to scraping. Stearine wax for candles is quite 
equal to the best wax, l 
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WATCHMAKING—ON THE LEVER 
ESCAPEMENT.* 
II,’ 


The Gold Pin Escapement. Of the principle of 
this, the table-roller probably proved suggestive, 
for the safety pin, upon the termination of its are, 
standing just free of the roller edge, how convenient 
it would seem upon its return to have a notch 
prepared in the edge of the roller to receive the 
pin as an impulse pin, instead of a circular opening 
to allow its free passage. The idea occurring the 
adjustment becomes easy. 

This is ‘fa short angle” escapement, not 
through the use of pallets with a reduced angle, 
as introduced of late years, but ‘‘ short” in the 
balance escaping arc, and is effected by shifting the 
impulse contact farther from the centre of vibra- 
tion, or mearer the edge of the roller, than 
the proper position, for the ordinary escapement, 
for from pins at the same distance as for the 
ordinary escapement the same arc would result. 

Suppose an ordinary escapement be made into 
a gold pin escapement, the length of lever 
between the safety pin hole and the pallet staff 
hole, being retained, a safety pin considerably less 
in thickness, than is required for the ordinary 
escapement, gives extra banking freedom ; besides 
lightening the roller depth to the point of insecurity. 
To meet these errors thus introduced a roller of 
increased diameter is required ; and this increase, 
together with the size of the two roller pins 
rubstituted for the ruby pin, being considerably 
smaller than the ruby pin, allows the two gold 
pins to be placed nearer the edge of the roller ; 
and so the balance escaping arc is lessened, and 
the pallets being freed in an equal degree from 
the retarding influence of the balance, become 
nearly equal to short angle pallets. By thus 
altering a single pin escapement to a gold pin 
escapement, the escaping arc of the balance may 
be reduced, as much as four, or six degrees, 

Although the safety pin exercises its new 
purpose as an impulse pin, just below the edge 
of the roller, yet by it the balance escaping arc 
is not in the slightest degree lessened, for it governs 
but the middle portion of that arc; the lessening 
of the escaping are is solely derived from the in- 
creased distance of the pins in the roller, from the 
centreof motion. These pins are the unlocking 
pins, and they also serve to complete the balance 
escaping arc, which purpose the pin in the lever 
cannot accomplish. The action of the roller pins, 
as impulse pins, should be as much as possible 
limited. The only mode of doing this is by a nar- 
row notch in the roller, and asmall safety pin, 
but with such conditions great care must be exer- 
cised, lest during the unlocking the impulse pin, 
owing to the narrowness of the notch, touch, upon 
its entry, the opposite side of the notch—a most 
fatal error; this is to be provided against when 
pitching the depth of roller and lever pin by 
giving barely freedom for the entry of the lever 
pin, which should dip into the notch, two-thirds 
ofits diameter. The polishing the inner sides of 
the fork after hardening, thus widening the fork, 


will give the desired freedom, for the entry of the. 


lever pin into the notch of the roller ; but, failing 
in so doing, the fork is easily widened after the 
work is pinned together. The roller should be 
finished before the depth is pitched. 

While polishing the edge of the roller, pro- 
vision must be made against an unequal reduction at 
the notch ; for through such inequality the drop 
of the lever pin into the notch becomes unsafe, 
making the escapement valueless. The most 
perfect mode of preventing the mischief, is by 


cro:s polishing in the swing tool ; in the main the 


method is as quick as any in use, is certain in its 
preventive design, consequently highly satis- 
factory. 

And here a word may be dropped regarding 
the swing tool; it is often made irrespective of 
principle, as though none belonged to it. The 
principle is the swinging weight must be less than 
the working pressure, 

* Abstract of an Essay written in competition for a 
Prize offered b 
published in 
Council of the Institute. —Extracted from the Horolo gical 
yvurnal, F, N. Spon & Co., 16, Bucklersbury, 


the British Horological Institute, and 
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The anchor escapement differs from the others 
through having‘the stone in the roller of the dove- 
tail form, its sides being planes of impulse, each 
prong of the fork of the lever being formed like a 
claw. One objection to escapements having broad 
stones in the roller, on pins set wide apart, is 
their greater liability to bank against the outside 
of the fork, | 
- The Resillient Escapement. The resillient prin- 
ciple is an addition to the ordinary escapement, 
in design it is preventive, and in character almost 
passive ; for the error it is designed to obviate is 
overcrossing through violent motion, a cause which 
may or may not occur. A gold pin escapement is 
liable to strike the bankings, owing to the wide 
space occupied by the pins in the roller, and the 
necessary width of the lever fork. The 
ordinary escapement is less liable to bank, 
because the lever and pin occupy less space. 
However, when an error is known to be possible, 
no objection can be taken to a provision against 
it provided the means be not detrimental to the 
principle to which it is an auxiliary. 

But objection has been taken to the means— 
the resillient principle—as being likely to cause a 
greater evil than it is designed to check, through 
the strain it may occasion (when the principle of 
the resillient wheel is brought into operation) 
upon the pendulum spring, in consequence of the 
excessive arc of vibration of the balance, which 
the resillient principle admits. From this cause 
the form of a helical spring has, in the writers 
experience, been disturbed, and the rate of the 
watch altered, such result however arising from 
an experimental motion, more violent than a 
watch is likely to meet with during ordinary 
use. 

This being so, it is quite possible the helical 
spring could bear the strain likely to arise from 
accident while in use. If this is doubtful, the 
objection cannot so well apply to Breguet and flat 
springs, for both having many turns, the strain 
would probably be sufficiently attenuated to 
become harmless. 


THE QUALITY OF MUSICAL SOUNDS.—II. 
By W. Srevens Squier, Ph.D., F.C.S.* 

When a stream of air is directed across a wide 
tube closed at the bottom and provided with a narrow 
opening at the top (such as a bottle), atone is 
produced which is also free from upper tones. 
Again, by applying the handle of a tuning-fork to 
the end of a string so stretched as to be in perfect 
unison with it, the string takes up a pure pendulum- 
like vibration free from nodes, and gives also a 
simple sound. As might be expected from what 
has been said, these sounds, produced in three 
different ways and perfectly alike, are undistin guish~ 
able the one from the other. It is strictly true that 


could we eliminate altogether the upper tones of 


the various instruments used for musical purposes, 
they would ali give nothing but the dull soft sound 
characteristic of the tuning-fork. 

So long as the upper tones are harmonie to the 
fundamental they give it a peculiar rich quality by 
supporting it. As their vibrations are simple 
multiples of those of the fundamental, it is obvious 
that at certain regularly recurring intervals their 
vibration must be identical with that of the funda- 
mental, so that like impulses applied at the proper 
moment to a swinging pendulum the action is 
increased and maintained. When the upper tones 
are inharmonic they give a'peculiar piercing metallic 
character to the sounds, which is characteristic of 
instruments so situated. 

The only cases in which the upper tones are 
strictly harmonic to the principal tone are 
vibrating strings and vibrating columns of air, and 
hence we find that musical instruments depend 
almost exclusively on these two means of produc- 
ing sound. 

Sounds produced in other ways are always accom- 
panied by secondary inharmonic tones, and are only 
‘used by the musician when the fundamental is far 
more powerful than the secondary tones, in military 
and dance music, to mark the time or on account 
of their piercing quality. The tuning-fork itself 


ee 
* From the Quarterly Journal of Science, Churchill and 
Sons, New Burlington-street, 6s, 
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is an instrument producing inkarmonic upper tones, 
which are, however, so high and lie go far apart, 

and, moreover, are after a few moments so weak, 

that the principal tone is almost the only one which 

is appreciable. Vibrating bars of metal or other 

material are sometimes used in another form, either 
suspended perfectly free as in the triangle, or 

supported at the nodes of their principal tone as in 

the glass harmonicon. 

Here the material of the bar has only just so much 
influence on the sound as depends upon its mass or 
elasticity. The high inharmonictones will lastlongir 
in bodies of considerable mass and great elasticity, 
such as steel and certain alloys of copper; and on 
this account these bodies produce a peculiar sharp, 
clear sound, which is aptly termed metallic. The 
quality of sound from glass is fuller and freer from 
the shrillness of the high upper tones, partly on 
account of its smaller mass and partly because it 
will not stand so hard a blow. Wood is still 
lighter, and in its internal structure full of count- 
less hollow spaces, and therefore of lesg elasticity, 
so that the secondary tones soon cease, and the 
sound is pleasanter to the musical ear, In all 
these cases hammers of cork or wood covered with 
leather are employed, for by these means the 
higher upper tones are rendered weaker than they 
would be with a metal hammer: but of this we 
shall speak more fully when considering the piano- 
forte. The vibrations of bars or metal dises and 
stretched membranes are capable of very exact 
mathematical calculation, but a cousideration of 
these would lead us too far, i 

Metal discs are only used in the form of cymbals, 
which produce inharmonic upper tones of a very 
varied character, and bells may be considered also 
as belonging to this class, but the upper tones 
though inharmonious lie closer together. It is the 
great arf of the bell-founder to render the lower 
upper tones as nearly as possible harmonic to the 
fundamental, which has been done by means of a 
peculiar form empirically discovered. By these 
means the tone of the bell is softened, but the 
precise theory of the form has yet to be worked out. 

Of instruments with inharmonic upper tones we 
may say generally, that if these lie near in the 
musical scale to the fundamental the effect is to a 
high degree unmusical, bad, and kettle-like, as in 
cymbals. If, on the contrary, they lie tolerably 
wide, as in the tuniog-fork, glass harmonicon P 
and bells (in which latter those which lie near tu 
the fundamental are made harmonic), they may be 
used for marches, &c., but are rightly banished 
from classical music. Even if the harmonic upper 
tones disappear quickly they disturb the harmouy 
exceedingly, so that the bell-playing of the York- 
shire ringers, who have attained to great proficiency, 
may be a curious but it is by no means an agree- 
able performance, 

Sounds with harmonic upper tones are produced 
in four ways: (1) By striking a string in a state of 
tension, or (2) by drawing a bow across it ; (3) by 
setting a column of air in vibration by blowing 
against a sharp hedge, or (4) by blowing against 
an elastic tongue (reeds), The instruments which 
belong to the first class are pianofortes, harps, and 
guitars, and we must also add the pizzicato of 
violins. The upper tones in the sound of an instru- 
ment of percussion depend upon— 

Ist. The kind of blow, 
2nd. The place where the blow is delivered, 
3rd. The thickness, rigidity, and elasticity of the 
string. 
As far as the kind of blow is concerned, the string 
can either be drawn aside and then released, as in 
the harp or guitar; or by means of a plectrum, as 
in the ancient lyre and the modern Hungarian 
zitter; or the string may be struck with a hammer, - 
as in the piano. It is easy at once to see that the 
effects will be very different. When the string is 
drawn aside, the whole string is removed from its 
position of equilibrium, so that when it is released 
the vibration will be chiefly confined to the string 
as a whole, that is, the fundamental will far exceed 
in power the upper tones. If, on the contrary, the 
string is struck by a hammer which springs away 
immediately, it is only just that portion which was 
immediately in contact with the hammer that ig 
set in motion, 


and reflected back again like a wave on a trough 
of water, producing a long series of upper tones, 
the intensity of which may equal or even surpass 
that of the fundamental, The harder and lighter 
the hammer, the more quickly will it be thrown 
off, and the shorter will be the length of string 
displaced at the moment of impact, so that the 
fundamental might be quite inaudible, and the 
sound shrill, thin, and of disagreeable quality. To 
obviate this, it has been found advantageous to 
cover the hammers with soft felt. At the moment 
of first impact the felt is compressed so that the 
force is gradually applied, and it is only when a 
considerable length of the string is in motion that 
the whole of the force has been expended and the 
hammer thrown off. The thicker the felt and the 
heavier the hammer the longer will it remain in 
contact with the string; accordingly these con- 
ditions are observed in the lower octaves of the 
pianoforte, where the strings are long and heavy, 
and a proportionately greater mass must be set in 
motion in order to get rid of the high upper tones 
which would spoil the rich deep quality required. 
The time that the hammer is in contact with the 
string, to a great extent regulates the upper tones 
produced, for it is clear that there will be a tend- 
ency to produce just those tones which require an 
excursion of the string in one direction in the time, 
or in an even multiple of the time, that the ham- 
rer is pressing the string in one direction. 


PNEUMATO-ELECTRIC ORGAN. 


At Salon, a charming little town in Provence, 
gays a contemporay there exists a pneumato-electric 
organ, which leaves nothing to be desired either for 
power, delicacy of touch, or efficacy of mechanism. 
It must be remarked that the electric fluid, in its 
employment here, has no influence either on the 
intensity, note, or pitch of the sound of the instru- 
ment. It only replaces a system of complicated 
levers by one of insulated wires instantaneous in 
their action. The current proceeding from the 


electric battery is conducted by metallic wires. 


under the keys, by the action of which it is placed 
in.communication with the valves of the organ. 
Thus there are two distinct parts in the circulation 
of the current : the first is between the pile and the 
underside of the key-board; the second leads 
thence to the valves. The pile consists of a num- 
ber of glass recipients, containing protosulphate of 
mercury dissolved in water. In each of these is a 
piece of zinc between two mineral carbon plates. 
This battery, of economic construction, will last for 
five or six months without a fresh supply of mer- 
cury being added. The sulphuric acid attacks 
the zinc, while the mercury is deposited at the 
bottom of the vessels, and is thus preserved. It 
can be readily dissolved in sulphuric acid again, so 
that the only outlay in the working of this pile is a 
little sulphuric acid once every five or six months, 
and a piece of zinc at the same time. The deflec- 
tion of the needle caused by this current is from 
40 to 50 degrees. 

An electro-magnet is connected with the wind- 
valves by means of a small lever connected with 
the bellows, or vessel of compressed air. On the 
keys being pressed down, the communication is 
established between the pile and the soft iron mag- 
net, which, becoming electrified, attracts the lever 
and opens the valve admitting air to the pipes. 


The Chancellor of the Exchequer stated last week, 
that, when the vote of supply for the erection of a 
building at South Kensington to accommodate that 
part of the British Museum which it had been 
proposed to remove came before Parliament, the 
Government would state its views on the circum- 
stances connected with it. This seems t» imply 
an intention to be explicit at the time inc uestion 
about the course in view with regard to the 
appointment of a successor to Mr. Panizzi. Nothing 
can be done before the House of Comm wms has 
decided whether or not to grant money for a bi ilding 
at Kensington. 


IN PHOTOGRAPHY. | 

It was long since discovered by M. {Claudet 
that the effect produced on a sensitive daguerreo- 
type plate by white light is destroyed by yellow 
light. This fact has been recently applied by him 
to the production of positives on daguerreotype 
plates from glass negatives. If a sensitive daguer- 
reotype plate is exposed under a negative to white 
light, and is then developed with mercury, a 
negative picture will be obtained : since the trans- 
parent portions of the negative which ought to 
form the shadows of the positive will produce 
whites on the silvered plate; while the parts of 
the latter which have not been acted on by the 
light will be bright after developement, and there- 
fore produce shadows. M. Claudet, to obtain a 
positive on the plate from a glass negative, first 
exposes the whole of the plate, afterit has been 
sensitised, to the action of ordinary light: it 
would then, if developed, be white all over; but, 
before developing it, he exposes it under anega- 
tive to yellow light, which destroys the effect of 
the white light in those places where there are 
to be shadows in the positive, leaving those white 
which are protected by the opaque parts of the 
negative. The whitened surface remains, therefore, 
where there are to be lights, and is prevented by 
the yellow light from being produced where there 
are to be shadows. It follows from this experiment 
that, though yellow glass is useful in manipulating 
with a sensitised plate, before exposure in the 
camera, the case may, unless care is taken, be very 
different after exposure. 


VARNISHES. 

Some interesting communications of the bleach- 
ing of Shellac, and on its various solvents, have 
recently appeared in our excellent contemporary, 
the Scientific American. It appears that the 
solvent used by hatters for shellac in making a 
waterproof varnish for the body of silk hats is a 
saturated solution of borax. The following com- 
munication gives some valuable information on 
the mode of bleaching it, and in regard to 
solvents :— : 

“ For one pound of good shellac take four 
ounces of crystallized carbonate of soda, and one 
gallon and a hallf of water; put the whole in a 
clean iron or copper vessel of double the capacity, 
and, under constant stirring, bring it to boiling 
over a slow fire. The shellac will dissolve, and, if 
it is intended to make colourless French polish, 
the solution has to be run through a woollen cloth. 
For brown bookbinder’s varnish, or a colourless 
varnish for maps, photographs, &c., the solution 
has to boil for about an hour longer, but only 
simmering, and then to cool very slowly without 
stirring ; better let it stand over night, and let the 
fire go out under it. In the morning you will find 
a wax-~-like substance on the surface of the solu- 
tion, and the other impurities of the shellac as a 
deposit on the bottom of the vessel. The solution 
is likewise to be run through a woollen cloth, and 
then to be filtered. For the filter, I take a small 
wooden keg, remove the top and bottom, and 
fasten to one side a piece of muslin; on the muslin 
I bring about four inches of fine washed sand, and 
on top of the sand a layer of clean straw; then I 
pour the solution into the filter, and let it run 
through. Should the first portion run through not 
be perfectly clear, like red French wine, it has to 
be brought back to the filter. When nothing will 
run through any more, pour some clean water on 
the filter, to wash the remaining solution out. If 
you intend to make a transparent brown varnish— 
bookbinder’s varnish—this filtered solution has to 
be precipitated with diluted sulphuric acid (one 
part acid to twenty parts of water), the precipitate 
collected on a coarse muslin cloth, and washed out 
with cold clear water till it runs through without 
taste. Then fill a stone or wooden vessel with 
boiling water, and throw the precipitate in it; it 
will directly soften and stick together; this half 
mass has to be kneaded in the hands, doubled up, 
melted ; and drawn out till it assumes a fine silky 
lustre, then drawn out to the desired thickness in 
sticks, like candy, and it is then ready for 
solution. 
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the clear fluid; add seven pounds of water to the 


‘residue, and, when subsided, add the clear liquor 


to the other: precipitate this liquor with a solution 
of carbonate of soda, let the carbonate of lime 
settle, and decant the clear chloride of soda ; wash 
the sediment out with water, and add the clear 
liquid to the former; put it in a high stone jar, 
and give it a rotary motion with a wooden stick, 
pouring in at the same time very diluted sulphuric 
acid, till it assumes a greenish colour, and a smell 
of chlorine is perceptible. Then add of this liquid 
to the solution to be bleached, under constant 
stirring, till all the colour is gone. French polish 
will look like milk, colourless varnish like whey, 
but more transparent. Then precipitate with 
ditute sulphuric acid, exactly as the solution for 
bookbinder’s varnish, and treat the precipitate in 
the same manner, in hot water. All iron must be 
carefully avoided as soon as the chlorine‘liquor is 
added. 

“To make the different varnishes, it is only 
necessary to dissolve the different precipitates in 
alcohol. For bookbinder’s varnish take one part 
to two and a half parts alcohol; French polish, 
one to three; colourless varnish, one to two and a: 
half; and add to the varnishes (not to the polish) 
one and a half drachms of oil of lavender for one 
pint. For photographs this solution is too strong ; 
one part of bleached shellac to six parts of alcohol 
will answer. For maps the solution should not be 
applied immediately to the paper, but the latter 
should first receive a coat of boiled and strained 
starch. 7 

“ By dissolving shellac, either in a solution of 
borax or in one of an alkali, shellac acts as an acid 
—like most other resins or like stearic or mar- 
garitic acid, contained in the fats—combining with 
alkali, and forming a kind of soap, easily decom- 
posed by any of the common acids. ‘The waxy 
matter, not saponifiable, is -by slow boiling 
separated, and lighter than the solution, swims on - 
the surface, where, after cooling, it can be collected. 
It is harder than common wax, and made into 
candles it burns like wax, and resembles the 
vegetable wax of commerce. 

“ It is a remarkable fact that all shellac contains 
a small quantity of arsenic in the form of yellow 
sulphuret ; it is found in the residuum, after the 
solution has cooled, and is decanted off in small 
golden yellow particles, and out of a solution of 
ten or more pounds enough can be picked out to- 
reduce it to metallic arsenic. 

“ Gustavus A. ScHMrpt. 

“ Swatara, Pa., Jan. 18, 1866.” | 


WORKS are erecting at Golden City, Colorado, 
for the manufacture of railroad bars. Extensive | 
mines of iron ore have been discovered there, which 
promise to yield great wealth to the new State. 

THE telegraph has lately been extended far up 


| Fraser River en route for Russia, and isnow in 


working order from New York wd San Francisco, 
to a point 400 miles above New Westminster on 
Fraser River, making in round numbers about 
6,000 miles. 

PAPER Prees.—A few years ago I laid down a 
few lengths to convey water, relying upon the state- 
ments put forth. In my case (stiff clay), they have 
been an entire failure, having collapsed and become 
as soft as pap. Have any of your correspondents 
had experience of it in light soils ?—J. J. Mecm. 

Souu’s Economisinc SELF-ACTING LUBRICATOR. 
—Our attention has been drawn to this lubricator, 
and it seems well adapted to the purpose for which 


‘itis designed. Jt is actuated by steam pressure, is 


easily regulated, and its condition can be seen at a 
glance by the engineer, as the cylinder containing 
the lubricant is constructed of glass. Only the re- 
quisite quantity of lubricant is allowed to pass into 
the parts, which is a desideratum ; and more, the 
steam may be superheated where this lubricator is 


employed. 
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ON THE HEAT DISENGAGED BY INDUC- 


TION-CURRENTS. 
By M. E. Eprounp.* 


HEN a closed conducting wire is brought 
near a galvanic current, an induced cur- 
rent is produced in the former, the direction of 
which is such that it would give rise to a repulsion 
between the two currents. If, on the contrary, the 
conductor is removed, the induced current is in the 
opposite direction, from which would result an 
attraction between the two currents. Induction, 
therefore, in the two cases is accompanied by an 
expenditure of mechanical force. If, on the con- 
trary, the galvanic induction is produced by a 
change in the intensity of the inducing current, 
without any change in the-relative positions of the 
two currents, there is no loss of mechanical force. 
In this respect, then, the two kinds of current are 
dissimilar. At first sight it would appear that an 
approximation of the two currents ought to have 
the same effect as an increase in the intensity of 
the inducing current, and that their separation 
would have the same result as a diminution in the 
intensity of the inducing current—in fact, that 
approaching the induced circuit to, or removing it 
from, the inducing current, would really only pro- 
duce an increase or a decrease in the intensity of 
the latter. But if the principles of the mechanical 
theory of heat can be applied here, when the in- 
duction is accompanied by an expenditure of 
mechanical force, the development of heat must 
necessarily be greater than when the induction 
arises froma change in the intensity of the current ; 
and this excess must be proportional to the work 
performed. l 

Induction-currents offer, therefore, a suitable 
means for confirming experimentally the general 
validity of the mechanical theory of heat. 

These considerations led M. Edlund to study 
more closely than had hitherto been done the ther- 
mal effects of induction-currents. We shall give 
a brief analysis of his paper, in which he com- 
mences by stating the laws of induced currents, 
and passes then to the relation which exists bet- 
ween the heat produced and the mechanical force 
exerted. 

II, An induction-current can scarcely have any 
other properties than those of an ordinary galvanic 
current whose intensity is constantly changing. 
It was easy to foresee, therefore, that the heat 
which it produces at a given time must be pro- 
portional to the square of its intensity at the same 
time. The means hitherto employed in regard 
to this question, when constant galvanic currents 
were concerned, are insufficient for demonstrating 
the perfect accuracy of this proposition in the 
present case. On the other hand, Weber’s 
electrodynamometer furnishes a very simple method 
for this object. This instrument, as we know, 
consists of two coils of silk-covered copper wire, 
one of which is fixed, and the other suspended to 
two fine silver wires so as to be capable of 
oscillating freely about the position of equilibrium 
determined by the twowires. When the internal 
coil is in equilibrium in this position, its axis is at 
right angles with that of the external coil. If now 
the same current is sent through both coils, the 
moveable one must experience a deviation in 
virtue of their mutual action. This is determined 
in the usual manner by means of a mirror, a tele- 
Scope, and a graduated scale. If 7 denote the 
intensity of the current ata given time, and dt the 
element of time, the deviation must be proportional 


to fidt, the limits of the integral being the time 


comprised between the commencement and the end | 


of the current. The heat developed by this induc- 
ion current must be proportional to this quantity, in 
ase the supposition we have made is correct. 

A coil consisting of several turns of silk- 
covered copper wire was connected with a battery ; 
the current could be opened or closed by means 
of a toothed wheel worked by a handle held in 


* The original memoir was published in the Comptes Ren- 
dus de Ņ Académie des Sciences de Stockholm, 1864, p. 79. The 
above article is the translation of an abstract contained 
in the Bibliothèque Universelle, December 20, 1865.—Ex- 
tracted from the London, Edinburgh, and Dublin 
Philosophical Magazine for April, 
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‘the hand. The toothed wheel had fifty teeth, so | 


that at each complete turn the current was broken 
or closed one hundred times by means of a spring 
on the side of the wheel. In this induction-coil 
another similar one was introduced, its external 
diameter being just sufficient to permit this. The 
two ends of this latter induction-wire could be 
united at will either to the dynamometer or to two 
small perpendicular brass rods, between which 
was stretched a thin platinum wire, which 
the induced current could traverse. To es- 
timate the ‘heating effect produced by the in- 
duced current in the platinum wire, a small 
thermoelectric pile was adapted to the latter, the 
current. of which passed by means of two copper 
Wires to a mirror-galvanometer ata suitable dis- 
tance, and which had served in previous researches. 
The deflections of the galvanometer could be read 
in the ordinary manner, by means of a graduated 
scale and a telescope. The thermoelectric pile was 
the same as that previously employed by the author 
in his investigations on the development of heat 
produced by thechange of volume of solid bodies* ; 
in some experiments an analogous pile was used, in 
which certain modifications were introduced. The 
platinum wire and the pile were placed under a 
bell-jar to preserve them from currents of air. 

In order that the induced current may produce a 
heating of the platinum wire capable of developing 
an appreciable thermoelectric current, the toothed 
wheel must be turned a great number of times. 
When the development of heat due to the induced 
current was to be measured, the wheel was turned 
with a uniform velocity until the needle was at 
rest and exhibited a constant deflection. This was 
observed. It is clear that, when this state has set 
in, the wire loses in a given time, by radiation and 
conduction, as much heat as the induced current 
produces in the same time. But the heat which 
escapes is proportional to the excess of temperature 
if the latter is inconsiderable. Hence the heat 
developed in a given time by the induced current is 
proportional to the excess of temperature. M. 
Edlund has shown by previous experiments that 
the thermoelectric current, and therefore the devia- 


. tion which it produces in the galvanometer, are pro- 


portional to the excess of temperature}, provided 
the latter is small, It follows from this that the 
deflection of the galvanometer is proportional to 
theheat disengaged in a given time by the plati- 
num wire. After having shown the truth of this 
proposition by special experiments and proved 
moreover by other experiments, that the indica- 


tions of the dynamometer are proportional to S dt, 


the author made several experiments to determine 
the heat disengaged by induced currents. The 
following are some of them :— 

In a first series of experiments the dynamometer 
was in connection with the internal coil; the 
dynamometer was then removed and replaced in 
the circuit by a platinum wire. After having 
determined the development of heat in the platinum 
wire by means of the thermoelectric pile and the 
galvanometer, several observations were again made 
withthe dynamometer. These experiments were made 
with inducing currents of different intensities. The 
following are the means of the results obtained :— 


Deflection of the Deflection of the 


dynamometer. eee 
98° 113°3 
52°4 60°1 
73°75 82°8 
40'9 46'8 
18:3 20°3 


If we calculate the deflections (æ) due to the 
thermoelectric current, supposing them proportional 
to those of the dynamometer (y), according to the 
equation <= 1'14 y, we get 


Calculated. Observed. Difference, 

w=112°6 113°3 —0°7 
84°1 82°8 +1°3 
59°7 60°1 —0'4 
46°6 46°8 —0'°2 
20°9 20'3 +0°6 


* Phil, Mag, B. 4, vol, Xxiv. p. 329, f Vide supra, 
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Modern Marine Engineering. Part IV. By 
N. P. Burcu. London: E. and F. N. Spon. 
CAREFUL as ever in his drawing, Mr.. Burgh, in 
this part, presents us with three capitally executed 
plates, the 7th, 8th, and 9th of the coloured series. 
Plate 7 contains longitudinal and transverse sec- 
tions of the combined pump for inverted engines, 
the patent of Mr. J. F. Spencer. Plate 8 con- 
tains details of the same pump. Plate 9 gives 
sections and details of pistons of the engines fitted 
in the Ruahine, constructed by the Messrs. Dud- 
geon, Here and there in the letterpress we have 
bold outline engravings—plan and side elevation, 
return connecting rod engine, and plans and eleva- 
tion of twin-screw engine. Chapter 3 treats on 
boilers, and here we are glad to note that Mr. 
Burgh has taken up Professor Rankine’s opinions 
on heat and combustion. It may be well enough 
for a compiler to advance theories of his own on 
certain matters; but it is much better, in a work of 
the class now before us, to substitute therefor those 
of a writer already celebrated for his published 
treatises, which have been so often drawn upon in 
practice, and withmost satisfactory results. Weare 
glad, therefore, to find, so far as the work has gone, 
that ‘ practice” has been substituted for theory, 
and for this the subscribers to ‘‘ Modern Marine En- 
gineering ” will some day have to thank Mr. Burgh, 


COMPASSES OF IRON SHIPS. 

A short time back we noticed a project for lessen- 
ing the deviation of compasses in iron ships by 
destroying the polarity of the hull. The inventor, 
Mr. Evan Hopkins, regards a ship in this condi- 
tion as a huge bar magnet, the polarite of which 
he proposes to neutralize by the application’ of 
powerful magnetic batteries, and thus reduce it to 
the condition of au ordinary piece of iron. Mr, 
Hopkins has received permission from Sir John 
Hay, the Chairman of the Millwall Ship-building 
Company, to experiment upon the Northumber- 
land, during the space of four months. This vessel 
has been built and plated in the same direction, 
with her head to the north, and may therefore be 
expected to be strongly polarized. Should Mr. 
Hopkins’s method prove successful, he will have 
made a most important step in this difficult branch 
of science. We may mention that a return has been 
asked for in the House of Commons of the cost of 
“swinging” ships belonging to Her Majesty’s Navy. 


LIGHT. 
The Academy of Sciences have bestowed the 


Bordin Prize of 1,500 francs upon M. Janssen, for 


a memoir ‘‘On the Terrestrial Lines of the Solar 
Spectrum.” The following abstract of the memoir 
will show the author’s line of research. Sir David 
Brewster many years ago discovered in the solar 
spectrum certain dark bands which become more 
and more marked as the sun descends towards the 
horizon. These bands, considered as to their real 
constitution and origin, have been the subject of 
long and persevering researches by the author, the 
principal results of which are contained in the me- 
moir submitted. The bands have been resolved 
into fine and well-defined lines, visible in different 
degrees at all heights of the sun. A variety of 
proofs allow of distinguishing with much proba- 
bility these particular or ¢e//uric lines from the lines 
pre-existing in solar light. Lastly, if the whole of 
these lines appear to have the terrestrial atmo- 
sphere for a common origin, a certain number of 
them would appear to be caused by the presence of 
the vapour of water in the atmosphere. The me- 
moir gives a special account of the author’s experi- 
ments on the Faulhorn—that is to say, at a height 
of 2,683 metres—where he found that these telluric 
lines were much less visible than in the plain. It 
contains also an account of an experiment made at 
Geneva, which seems to show more conclusively 
that the cause of these lines resides in the atmo- 

phere. The author made a large bonfire at night, 
and examined the light first close by, and then at 
a distance of twenty-one kilometres. In the first 
case the spectrum remained continuous ; but at the 
distance just mentioned the telluric lines were 
clearly seen, 
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ELECTRICAL TESTS. 
1. Terms Used.—In order to understand 
electrical tests, it is chiefly necessary to have a 


definite conception of what is meant by electrical 


resistance. When the two end plates of a voltaic 
battery are joined by a wire or other conductor, an 
electric current. flows through the conductor, the 
presence of. the current being shown by the power 
the wire has acquired of deflecting a magnet in 
its neighbourhood. The magnitude of a current 
is simply proportionate to the force with which it 
acts on a magnet (ceteris paribus): thus, a 
magnet hung inside a coil of insulated wire, is 
called a galvanometer, or current measurer, since 
it may be said to measure the current by the de- 
flection of the magnet. When this deflection is 
small, as was the case with the instruments exhi- 
bited, in which the deflection of the magnet was 
indicated by the motion of a reflected ray of light, 
the deviations of that ray of light from its normal 
position may be considered as true relative 
measurements of the current producing that devia- 
tion. The battery may be looked upon as a con- 
stant source of power, and the conductor as a kind 
of pipe conveying the current of electricity. The 
magnitude of the current depends, with a given 
battery, on what is called the resistance of the 
circuit. Ifthe wire be small and long, the current 
will be feeble, and the resistance of the circuit is 
said to be great. It the wire be short and thick, 
the resistance will be small. The resistance of a 
conductor is the property in virtue of which it pre- 
vents a given battery from producing more than a 
given current, precisely as the resistance of a pipe 
to the passage of water might be defined as the 
_ property in virtue of which it prevents the passage 
of more than a certain current of water with a 
given head. The resistance of conductors varies, 
not only with the dimensions but with the 
materials of which the conductor is composed ; 
and this resistance can be measured, 7.e., compared 
with the resistance of any other given wire, in 
virtue of Ohm’s law, viz., that the current through 
a given circuit is inversely proportional to the re- 
sistance, and directly proportional to the force pro- 
ducing it. That force is constant with a. given 
battery, so that if we find our current halved by 
the introduction of a certain wire into a circuit, we 
may besure that the resistance of the circuit is 
doubled; but in making that calculation we must 
_ take into account the resistance, not only of the 
wire, but of the measuring instrument and of the 
battery; when this is done the old distinctions of 
quantity and intensity currents will be found un- 
necessary, and indeed false, since a current has 
but one measurable property, viz., its magnitude or 
strength. A current existing in a circuit which 
already includes a considerable resistance is what 
used. to be called an “ intensity current;” a current 
in a circuit which includes no considerable re- 


sistance is what used to be called a. “quantity 


current.” The first is little affected by the addition 
of a resistance which may almost wholly annihilate 
the second. A convenient method of measuring 
-the resistance of a battery, due to Professor 


Thomson, is-given in Appendix II. By the simple 


applications of Ohm’s law we might compare the 
resistances of two wires by observing the relative 
effect which they produce in a given circuit; but 
this is inconvenient, and hardly admits of much 
accuracy. The battery may vary, both as to force 
and resistance, during the two tests, and even if 
constant, the accuracy of the observation will be 
limited by the accuracy with which a deflection 
can be observed. More accurate practical tests 
have, therefore, been invented to measure and 
compare the resistance of conductors. 

Tests of Conductor.—Every test used is a test 
of resistance, and all depend on Ohm’s law above 
cited ; the instruments may be much varied, but 
the most convenient is probably that known as 
‘“Wheatstone’s balance, or differential measurer.” 
Let four wires be joined with a galvanometer and 
battery, as in Fig.1; then, if A, B, C, and D 
represent the resistances of the four wires, no 


* Lecture IV.—“ On Submarine Telegraphy.”? By 
` Fleeming Jenkin, Esq., C.E., F.R,S., Feb. 19. 
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current whatever will pass through the most sensi- 
A C 


tive galvanometer when — = — but if 


the ratio 
B D, l 
C 


— be a little larger than — a current will pass 

B 

through the galvanometer in one direction; if — 
B 


be smaller than — the current will be in the oppo- 


7 
site direction. An explanation of this fact will be 
given in the ensuing Lecture. Four wires thus 


ee ff > 
mm) G 
arranged allow us to measure the resistance of any 
one of them which is not known, in terms of the 
three others: if A and B are equal, we may try 
how great a length of D is exactly equal in resist- 


ance to C, a selected standard, and this is precisely 
the test adopted to choose copper of small resistance 


or good conducting power. C is, say, 100 inches 
of copper wire, known to be good. ‘Then the ob- 
server tries how great a length of copper wire from 
a new hank must be inserted at D to bring the 
galvanometer to zero, or no deflection. If this 
length be 105 inches the new hank is five per cent. 
better in quality than the standard; if the length 
be 95 inches, then the new hank is five per cent. 
worse in quality than the standard. But this is not 
all: if we desire to measure a coil of wire having 
ten times the resistance of C, we may make B 
exactly ten times A, and then when we have ad- 
justed the length of the wire D, so that the galva- 
nometer is at zero, we may be sure that the resist- 
ance of D is ten times ©. Hitherto we have spoken 
of comparing two random wires, but it will clearly 
be convenient to have some common term of com- 
parison, such as the foot for length, or the pound 
for weight. With this view the resistance of a 
certain piece of wire is chosen as the unit, and 
when other wires are measured, instead of being 
always directly compared, they are each compared 
with the unit, and are said to have each so many 
units of resistance. Several units have been pro- 
posed ; the lecturer uses that known as the British 
Association unit, sometimes called the “Ohm.” 
When a unit has been chosen, whether for length, 


weight, or electrical resistance, it will always be. 


found convenient to have multiples of the unit 
for measuring large quantities, and fractions of 
the unit for comparison with small quantities. 
With this object separate pieces of wire, equal 
to l, 2, 3,......t0 1,000, or even 10,000 units, 
arè prepared in cases, and conveniently ar- 
ranged so that any resistance required can 
be selected and inserted in the required circuit. 


These cases of graduated wires are called sets | 


of resistance coils, and are variously arranged 
by the different makers. Mr. C. W. Siemens 
and Messrs. Elliott, Brothers, both make sets of 
British Association coils. If, when possessed 
of such a set of coils, we receive a wire of which 
we- do not know the resistance, we may arrange 
a Wheatstone’s balance in which two equal coils 
are connected as at A andB; the new wire at D 
and the set of coils at C. We then find by trial the 
number of units required to bring the galvanometer 
to zero. If we find D too small to be conveniently 
measured thus, we may choose two coils equal to 1 
and 100 for B and A. When the galvanometer is 
at rest on completing the circuit the resistance of 
D will be the hundredth part of the coils included 
at C. Similarly, if D be large we may make the 
coil A 1, and B 100; then the resistance of D will 
be 100 times that of the coils required at C to bring 
the galvanometer to zero. A still greater degree 
of precision in comparing C and D will be obtained 


if part of the wire between A and B bea uniform} * -< ; 
‘platinum, 1 part silver by weight. 


wire laid along a measured scale, and if the point J, 
to which the galvanometer wire is attached, be 
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made moveable along this. wire, the resistance of 
which must be known as compared with the other 
parts of A and B. Now, if A, B, C, and D are as 
nearly balanced as they can be by the addition and 
subtraction of units at C, a still more perfect 
balance (indicated by the absence of deflection in 
the galvanometer) may be obtained by shifting J a 
little; then, if its position be observed, giving the 
exact ratio between A and B the exact value of D 


can be found in terms of the unit used at C by a - 


simple rule of three sum. In fact, every change 
that the rule of three is susceptible of, can be 
worked out effectually by the above arrangement, 
and measurements can be made without an crror 
of one part in 100,000. Experiments were shown 
illustrating the above statements. It will now be 
seen that we have the means of comparing the 
resistance of wires very accurately, and of compar- 
ing all wires with a common unit; but it is also 
convenient to be able to calculate beforehand what - 
the resistance of a given wire will be or ought to be, 
and for this purpose it will be sufficient to know 
the resistance of some one wire of known dimensions 
of each material; the resistance of all other wires 
of that material can then be simply calculated, 
since that resistance is directly proportional to the 
length, and inversely proportional to the section, of 
the wire. Table IX. is a table of “ specific 
resistances,” defined in various ways. The first 
column contains the numbers which will probably 
be found most useful. The following is an exam- 
ple of its use:—let it be required to know the 
resistance at-0° of a conductor of pure hard copper, 
weighing 400lbs. per knot. This is equivalent to 
460 grains per foot. The resistance of a wire 
weighing one grain per foot is 0'2106 ; therefore 
the resistance of a foot ofa wire weighing 460 grains 


will be 0°2106 


be 6,087 times that of one foot, hence the résistance 
6087 x 0°2106 if 


required will be Teo l 

the diameter of the wire bè given instead of its 
weight per knot, the calculation is still simpler, and. 
the constant for English measures would be taken 
from the third column of the table. Thus the 
resistance at O° of a knot of pure hard drawn 


, but the resistance of one knot will 


= 2°79 units. 


copper wite Ol in. diameter would be 
I E 6-05. It will be secn that anneal- 


ing wires materially alters their resistance, though 
it leaves their chemical composition quite 
unaltered. A rise in temperature increases the 
resistance of all the metals, and Dr. Matthiessen 
discovered that for all pure metals the increase of 
resistance between 0° and 100° C is sensibly 
the same except for iron. 


TABLE IX. 
Specific resistance in B.A. units of metals and 
alloys at O° Centigrade, from Dr. Matthiessen’s 
experiments. 


o a oo oar 
Sa |38 |S |be 128 
Bid FS x ©, |P ev 
on oD od as & 
g aod] TË |e 8A SRB, 
“Paj RA] ad | oeglgene 
À a8 h ta 05,8 mis 4 
Name of Metals. SE See Sas Boga gases 
© = A (a « 8 
svi} seo | 3.5 (gedaan 88 
88° | 888] sed lgsa fash 
2 S a | am a ta p= do 
ge |32 |32 (ee lacy 
i496 a8 Ro mo 48a, 
Silver annealed ..........} 0°2214 | o°15i4 9'936] 0°01937| 0'377 
5, hard drawn........| 02421 | 01689 9'151] 002103 ës 
Copper annealed ........| 02064 | 01440 9°718| 0°02057} 0'388 
s hard drawn ..... 0°2106 | 0°1469 9°940} 0°02104 sė 
Gold annealed.. ......seas] 05849 | 0.4080 12°52 | 002650} 0'365 
» hard drawn ........| 05950 | 0°4150 | 12°74 | 0'02697 ie 
Aluminium annealed ....| 0°06822] 0°05759} 17°72 | 0°03751 T 
Zinc pressed .e..e-seeeee} 0'5710 | 0.3983 | 32°22 | 007244] 0'365 
Platinum annealed ......| 3536 | 2'464 55°09 | 0°1166 i 
Tron annealed... ..eossseee| 12425 | 07522 59°10 | 0'1251 ee 
Nickel annealed........../ 10785 | 0:8666 | 75°78 | 0°1604 es 
' Tin Pressed ...cceceesecesf 1317 | 0:9184 | 80°36 | 01701 0'365 
Lead pressed ..sseeve.s.-| 3'236 2'257 119'39 | 02527 0:387 
- Antimony pressed.. ...... | 3'324 2'3295 | 2160 0°4571 0°389 
Bismuth pressed ...0.6..| 5'054 3525 798°0 1°689 0354 
Mercury liquid ........ a. 118740 [13°071 600°0 1:270 0'072 
* Platinum Silver, alloy ; 
hard or annealed ......] 4°243 2°959 14835 | 0°3140 0°031 
+ German Silver, hard or 
annealed .o..sseeeeee..| 2652 | 1850 | 127°32 } 0°2695 0-044 
Į Gold Silver alloy, hard ay 
or annealed ...ceccesees 66°10 | 0°1399 0°065 


2391 J 1-668 
* The alloy used for B.A. resistance units, 2 parts ` 


+ The alloy commonly used for resistancelcoils. 
t 2 parts gold, 1 part silver by weight.’ 
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SURFACE CONDENSER. 

Sir, —Having seen in one of the numbers of the 
Encuish Mecuanic that “ Vulcan,” one of your 
correspondents, wishes for a description of a 
surface condenser, I send the following, hoping 
that it will suit his purpose. 

This condenser was made by Harvey and Co., 
Hayle, Cornwall, for an 85 in. Cornish pumping 
engine, for Val Toppa Mine, Cuba. There are 
others ofthe same kind in use at the Kent and 
Deptford Water Works, London, made by the 
same firm. 

The condenser may be divided into four divisions: 
1. The receiver A. 2. The condensing surface 
B. 3. ThepanC. 4. The air pump D. 

Fig. Lisa. plan of the receiver and hot well. 
Fig. 2 a section of the whole condenser and air 
pump. Fig. 3a plan of the pan and air pump. 

The receiver A is. cast like the four sides of a 
shallow box, 5 ft. 1 in. by 4 ft. 94 in., and 133 in. 
deep, with no top or bottom, having a branch E, 
21 in. diameter at the neck, projecting from one of 
_the "longer sides, for the admission of the steam 
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from the cylinder. A cover is bolted on at the 
top with a bolt and eye al in the centre, for the 
convenience of lifting. On the bottom two brass 
plates 61, ł in. thick, are bolted, their edges in the 
` middle being kept close together by a narrow plate 
of brass cl being riveted to both the large plates 
over the joint. The large plates bı, which form 
the bottom of the receiver, have 24 in. holes bored 
in them for the reception of the pipes B. 

The condensing surface is made up of 270 pipes, 
2% in. outside diameter, 3-32 in. thick, 6 ft. long, 
and four corner pipes d, which act as supports to 
the receiver A, 3 in. internal diameter, 3 in. thick, 
5 ft..94 in. long. The joints round the small 
pipes are made air tight by an arrangement some- 
thing like the common stuffing-box. A recess z 
(fig. 4) is made round each hole on the inner side 
of the plate, and in them are placed rings of india- 
rubber z, which fit both the pipes and recesses, 
and on the india-rubber, turned rings of brass y ; 
one ring of india-rubber and another of brass being 
supplied to each recess. On these rings and 
between the pipes are placed bars of iron a, about 
% in. by 1$ in., with bosses w forged on them, in 
which are bored holes for the reception of 2 brass 
bolts v. 

These bolts are screwed into the brass plates 8, 
and the bars x fit down over them, resting on the 
brass rings. Now it will be seen, that if the nuts 
are screwed up, the bars x will tighten against the 
brass rings y, and so compress the india-rubber, as 
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The 
joints round the bottom ends of the pipes are made 
tight by ferruling. ‘The reason why the pipes are 
not ferruled on the top as the bottom, is that it 
will allow of their expanding without being bent. 
The panC is something like the receiver, only the 
bottom is cast with it, and the branch for the 
air-pump to stand .on being on the opposite side 
to the branch of the receiver. The brass plates 
b are secured in the same way as those on the top. 
The air-pump d is 25 in. diameter, ? in. thick, 5 
ft. 6 in. stroke. The foot valve e, the bucket valve 
f, and delivery valve g are all of the common 
india-rubber kind. The foot valve e is kept tight 
by two cotters % passing through it and under the 
air-pump, forcing the ends of the supports of the 
valve against the bottom of the pan. To enable 
the cotters 2 to be driven out, a door-way 72 is cast 
in the pan, also a manhole k, to allow a person to 
go in to screw up the nuts and tighten the bars and 
rings. v, Y, Z, fig. 4. | 

The advantages obtained hy the surface con- 
dénsers are, the smallness of the air-pump required, 


| and the disuse of injection water: two tacts which 


are much in favour of them. Their cost, which is 
no small item, and the room they require, compared 
with the common condensers, are urged as argu- 
ments against them; but when room is no con- 
sideration, the extra cost, in my opinion, is well 
laid out. . H. TUCKER. 


DAVIS'S BOLT HEADER. 

The method of making machine bolts, now prac- 
tised, is to cut the iron long enough to form a 
head, neas it white hot, and then upset the iron on 
the end by vepeated hammering until it fills the die 
it has been placed in. This makes a solid, firm 
head, ia: better than the old way of welding ona 
collar and subsequently swaging it to shape. 
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The machine shown in this engraving is one 
well adapted for the purpose ; it is strong, solid, 
and corveniently arranged, and bolts of great 
length can be headed up as well as short ones. This 
saves the weld, which is generally made five or 
six inches from the head, in bolts for bridge- 
making and similar work. The machine appears 
so plainly that little is needed by way of letters of 
reference. It consists of a solid cast-iron block, 
fitted with a die on top for holding the iron, and a 
block underneath for. supporting the end of the 
iron while the head is being made. This block can 
be moved up and down, set at any point, and then 
keyed up—the several parts, in connection with the 
key, holding it firmly together. The dies are 
opened for the insertion of the iron by a treadle 
at the side, and closed again, to hold it fast, by 
another in front, and swages both half round and 
hexagonal are cast at the top, for obvious purposes. 
This is a most convenient machine, and is in usc 
in many of the largest and best-appointed machine 
shops in the country. 

This bolt header is manufactured by L. L. Davis, 
of Springfield, Mass., United. States, by whom it 
was patented Feb. 6, 1866. 
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| CHESLEY’S GLOBE VALVE. 

In all the newly-constructed steam engines or 
steam apparatus of any kind, says the Scientific 
American, sand and scales become loosened from 
the inside of the castings and pipes forming the steam 
passages ; and in old ones incrustations and scales 
from oxidization form and become detached, and 
are frequently lodged between the valve and its 
seat, permitting the steam to leak in the valves. 

Unless such valves are again accurately fitted to 
their seats by regrinding, the steam soon cuts into 
them deep grooves and channels. The trouble at- 
tending this operation, in ordinary globe valves, is 
so great that it is generally neglected until great 
loss isincurred by waste of steam, and sometimes 
serious incidental damages. 

The valve here represented is so constructed as 
to completely overcome these difficulties, and there- 
by render it of great value to every one using 
steam. 
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~ The following explanation will render its opera- 
tion easily understood :—In the ordinary globe 
valves the interior screw-threaded portion of the 
raised rim or boss, G, and the exterior screw- 
threaded portion of the hub, H, are constructed of 
just such length that they can only be employed 
to hold the parts together, and they become entirely 
separated in the act of unscrewing, before it is possi- 
ble to disengage the screw on the stem of the valve, 
E, from the interior thread of the hub, H, in which 
it works. And hence, when the valve requires 
reerinding, it is necessary to strip the wheel or 
handle from the stem, remove the hub, H, and 
substitute a false one, in which a smooth cylindri- 
cal perforation takes the place of the interior screw 
thread of the hub proper, frequently involving the 
necessity of disconnecting the valve from the pipes 
or boiler and a trip to the shop. This is avoided 
in this valve by the plan here described. Instead of 
terminating the exterior threaded portion of the hub, 
H, in just sufficient length to hold it to its place, it 
is prolonged downward, forming an annular rim 
which incloses a recessed chamber, as shown in the 
engraving. The boss, G, is also prolonged upward 
to correspond with the hub in the number of its 
threads. | 

This construction enables the hub, H, to be in- 
stantly converted into a stem guide by simply 
screwing it back to the position shown in the en- 
graving, and then screwing the valve, E, forward 
sufficiently to release the screw thread of its stem 
from that of the hub, H. In this condition for re- 
grinding, the stuffing box, I, and the ridge of the 
interior thread of the-hub, H, serve as upper and 
lower guides for the smoothyportion ofthe valve 
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stem, which they hold to its true centre, and yet 
freely permit the rotary and longitudinal motion 
commonly employed in grinding valves to their 
seats. . 

In this improvement the valve stem is guided in 
the act of grinding by the same parts which serve 
to hold and guide it in actual operation, so that 
the chance of disparity between different guides 
and change of centres is avoided. | 


ELECTRO-MAGNETIC APPARATUS FOR 
RAILWAY SIGNALLING AND OTHER 
PURPOSES. 

This, the invention of Charles Vincent Walker, 
of Fernside, Redhill, Surrey, and Alfred Owen 
Walker, of Florence-road, New Cross, described 
in Newton’s London Journal of Arts for March, 
consists in using one and the same electro-magnet 
to move an index into either of two positions, in 
either case locking or securing it in the position 
into which it is moved, and by the action of the 
same electro-magnet at the same time to strike a 
bell, or gong, or not, as may be required, the two- 
fold or three-fold operations being effected by a 
single current of electricity of momentary duration, 
and for railway signalling purposes requiring only 
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stud is represented as locking the pin 1, which pin 
is connected with the system of y-shaped perma- 
nent magnets c. | 

Fig. 4 shows the arrangement by which the to- 
and-fro motion of the V-shaped permanent magnet 
©, is transferred to the visible index. A light 
semaphore arm L, is pivoted upon an axis of its 
own M, which arm is carried by a cock N. This 
cock is concealed from view by a semaphore post o. 
A light bent wire r, is fixed to one end of the arm, 
and, passing through a space cut in the dial of the 
instrument, rests upon the wire Q, which is firmly 
connected with the system of V-shaped permanent 
magnets ©. When the position of the system of V- 
shaped permanent magnets is changed, the support- 
ing wire Q, is removed, and the arm falls by its own 
weight. When the position of the V-shaped 
permanent magnet c, is again changed, the support- 
ing wire Q, forces the wire r, and the external index 
L, into their original position. 

The patentees claim “constructing electro- 
magnetic apparatus, actuated by a voltaic current 
of momentary duration, for moving an index to or 
fro into, and for locking or securing it in, the re- 
quired position, and for unlocking or releasing it for 

~a change of position by the action of one and the 


Š s (7a on = 3? 
one telegraph wire for two (up and down) lines of | Same electro-magnet, as above described. 
a railway. 
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Fig. 1 is -an electro-magnet ot the horse- 
shoe or y shape, similar to that used in the 
“South-Eastern signal-bell, or direct-action single- 
stroke bell.” a, is the electro-magnet, with the 
poles q, reduced in size, in order to pass through 
holes made in the keeper or armature B, fig. 2. 
The ends of the poles a, are covered with little 
caps, made of wood or other suitable material, in 
order to prevent the permanent y-shaped magnet 

_C, fig. 2, from coming into actual metallic contact 
with the poles of the electro-magnet a. The dotted 
lines show the position of the coils surrounding 
the electro-magnet A. 

Fig. 2 shows, in dotted lines, the keeper or 
armature B, pivoted on the face of the coils b. It 
has holes cut out to allow the diminished poles of 
the electro-magnet to pass through, and a notch », 
cut out to allow the axis of the permanent V-shaped 
magnet C, to pass through. A spring F, is also 
fixed on the face of the coils, to assist the keeper 
or armature B, in returning to its original position 
after having been attracted by the electro-magnet. 
The y-shaped permanent magnet c, is pivoted on 
a cock G, carried on a brass plate m, which is 
fixed on the face of the coils D, and on the base 
which carries the whole arrangement. The pin I, 
to which a to-and-fro motion is imparted 
by the to-and-fro motion of the permanent 
magnet C, is represented as being held in a cer- 
tain position by the cam or stud x, on the arma- 
ture or keeper B. The coils, armature, and cam, 
or stud, are shown by means of dotted lines. 

Fig. 3 is a side view of the arrangement, with 
a portion of the coil cut off. It shows how the 
arrangement may be used to move an index, with 
or without striking a gong or bell. The diminished 
poll a, of the electro-magnet a, is shown passing 
through the armature or keeper g, which armature 
carries with it the cam or stud x, which cam or 


ELECTRIC THERMOMETER. 

This instrument, which is intended asa regulator 
of temperature, consists of an ordinary thermometer, 
into the bulb of which has been inserted a fine 
platina wire, that has been hermetically sealed in 
the glass, and into the stem of which is intro- 
duced a moveable platina wire, the lower extremity 
of which within the stem may be set so as to cor- 
respond with any degree on the scale of the ther- 
mometer. The platina wires are connected respec- 
tively with the poles of a galvanic battery, the 
helix of an electro-magnet forming part of the 
circuit. Until the temperature has become so high 
that the mercury comes into contact with the 
moveable platina wire, the electro magnet remains 
unexcited ; but the moment the circuit is completed 
by contact of the mercury with the wire in the 
stem, the electro-magnet attracts a keeper, the 
motion of which closes a valve that limits, or cuts 
off, the supply of air to the stove or furnace, and 
thus prevents any further augmentation of tempera- 
ture. As soon as the latter falls ever so little 
below that which is required, and to which the 
moveable platina wire has been set, battery con- 
tact is broken, the keeper falls from the electro- 
magnet, and the supply of air to the furnace or 
stove is re-established. The entry of warm air into 
an apartment, or of steam or hot water into pipes 
intended for a similar purpose, may be regulated in 
the same way. Also, when a gas stove is employed, 
the quantity of gas supplied for combustion may be 
easily and perfectly controlled by this apparatus, 
which has been found to. work well. The only 
objections to which it is exposed appear to be, 
first, oxidation of the mercury consequent on the 
combustion produced by the sparks which pass 
when contact is made or broken, and a resulting 
failure of conducting power, on account of imper- 
fect contact between the platina wire and mercury 
—a difficulty we have always experienced when we 
have made and broken connection with the battery 


by means of mercury; and, secondly, the incon- | 


venience of having a moveable wire inserted into 
the stem of the thermometer—a circumstance, how- 
ever, which is of less importance when, as in 
this case, extreme accuracy of indication is not 
necessary. There is no reason, however, why 
thermometers should not be constructed for the 
maintenance of certain given temperatures; in 
which case both platina wires might be hermeti- 
cally sealed into the glass—one in the stem and the 
other in the bulb. 


Tue Armstrone Guy.—The bursting of the 
second 600-pounder Armstrong has shaken a system 
and almost exploded a theory. The circumstance 
excites serious apprehensions, however, that our 
system of testing and proving such expensive 
ordnance is not conspicuous for wisdom any more 
than it is gratifying in its results. 


THE IMPERISHABLE STONE COMPANY. 


We have before us a pamphlet containing 
‘‘opinions of the press” and other. testimonials 
to the value of the process by which the most - 
perishable of stone is rendered hard and non- 
absorbent. Certainly both opinions and testi- 
monials are first class. Sir Roderick Murchison, 
speaking of the effect of the process on the soft 
sandstone in the vicinity of Tunbridge Wells, says, 
“ Every sort of decoration can be chiselled out at 
the very slightest expense, and with great rapidity, 
and in a few hours the material can be rendered 
an indestructible rock, with edges that can only be 
destroyed by violence, and never can be affected by 
the weather.” Than this there can be no better 
testimony, and therefore we commend the material 
to the notice of such of our readers as may require 
it. 


TECHNICAL CHEMISTRY.—NEW PROCESS 
FOR INDIGO DYEING. 
By M. J. C. Levcus, © 


Before it can be used for dycing indigo must be 
rendered soluble in alkaline and caustic solutions 
by being treated by a reducing body; by. this 
reaction indigo loses its colour, but after being 
fixed on stuff and exposed to the air it absorbs . 
fresh oxygen and returns to its original colour. 
This process, theoretically so simple, is practically 
complicated by serious difficulties, and requires, on 
the part of the dyer, much practice and great 
dexterity. Thus, for instance, with indigoreduced 
by fermentation with vegetable matters, in a 
caustic solution, the various acids produced during 
the fermentation combine with the alkali, the 
liquid soon ceases to be caustic, and loses the 
property of dissolving the reduced indigo. ‘To 
remedy this a fresh quantity of alkali (soda, potash, 
or lime) must be added from time to time ; but 
should an insufficient quantity be added, a portion 
of the reduced indigo remains undissolved, and 
soon decomposes under the fermenting matter. If, 
on the contrary, an excess of alkali be added, a 
certain quantity of white indigo is lost by its com- 
bining with potash, and forming an insoluble 
product. 

According to M. Leuchs (of Nuremberg), all 
these objections are obviated by effecting the 
change from blue to white indigo by pectine. 
Pectine exists in considerable quantities in the 


turnips of different species, in pumpkins, melons, 


&c. ; it may be extracted from these fruits, or they 
may even be directly used to reduce indigo. The 
most simple process consists in heating 45 or 50 
kilogrammes of the caustic ley to 75° C., adding 
half a kilogramme of well pulverised indigo, then 
suspending in the vat a kind of basket of iron wire, 
containing from 8 to 10 kilogrammes of fresh 
turnips, cut into small pieces. Then heat gradually 
to boiling point; the indigo soon loses its colour, 
and the solution, decanted into special vats and 
diluted with water freed from air, will be ready 
for dyeing purpcses. Contact with air must of 
course be, as far as possible, avoided. 

When the dye bath is exhausted it may serve 
for a fresh operation by adding indigo, a little 
caustic soda, and boiling it as above with a certain 
quantity of turnips. 

On the iron wire trellis there will remain hardly 
5 or 6 per cent. of the original quantity of turnips. 
This residue may be used in paper making. 

The simplicity of this new process may easily be 
proved by introducing into a closed tube a small 
quantity of indigo mixed with a few drops of soda 
or caustic potash, adding a small piece of turnip, 
and boiling ; the indigo will rapidly lose its colour, 
and re-dissolve, and return to its original colour 
by exposure to the air. 

As turnips are not everywhere cultivated, and 
during certain seasons are not to be procured fresh, 
the author has found that the active principles may 
be extracted by boiling the turnips with water, 
under a pressure of two or three atmospheres. C. 
Leuchs and Co., of Nuremberg, now manutfa“ture 
on a considerable scale an extract of turnips, 1 
kilo. of which will dissolve cold 4 kilos. of indigo. 
—Chemical News. 
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COMMERCIAL CODE OF NAVAL SIGNALS. 


Inournumber of February 5, says Galignani’s Mes- 
senger, we alluded to this important subject,and men. 
tioned that the Minister of Marine had presented 
to the Emperor Napoleon the first copy of the 
French edition prepared with so much care. The 
work has now been published simultaneously in 
‘Paris and London, andis of the highest interest 
to all naval nations, being a universal lan- 
guage by means of which ships at sea, whatever 
may be the idiom of the nation to which they be- 
long, may communicate intelligence to each other 
with certainty and dispatch. The necessity of an 
. efficient code of naval signals had long been felt, 
and numerous systems have been successively pro- 
posed, tried, and abandoned, as unfit for universal 
use, Among these may be especially mentioned 
those of Marryatt and Reynold, which-were par- 
tially adopted both in England and France, but 
afterwards given up from being found inadequate 
to the object in view, particularly on the.score of 
insufficient simplicity. A brief sketch of the origin 
of the present code of signals will not be without 
interest. A negotiation was opened in 1863 between 
France and England, with a view to come to an 
understanding on the subject, and Earl Russell 
suggested the ‘Commercial Code of Signals” as 
best calculated to attain the proposed end. In 
February, 1864, a French Commission, under the 
direction of Admiral de la Roncier-le-Noury, Chief 
of the Staff of the Minister of Marine, was instructed 
to examine the code in question and suggest 
the alterations which might render it fit for 
adoption by all nations, Three months later two 
British delegates, Captain Commerell, R.N., and 
the Hon. W. F. Larkins, of the Board of Trade, 
were sent to Paris to confer with the commission, 
and after mature consideration came to a perfect 
understanding with that body. The new code, 
formed under such auspices, has now appeared in 
both a French and an English edition. “The 
practical advantages of this work,” says Lieute- 
nant Sallandrouze de Lamornaix, F.N., late mem- 
ber and secretary of the commission, in a pamph- 
let which he has published on the subject,“ will, 
there is every reason to hope, be found to possess 
the theoretical qualities which the members of the 
commission thought it their duty to point out to 
the Minister of Marine, in proposing the system 
for his approbation.” The code flags represent the 
first 18 consonants of the alphabet, from B to W, 
which, arranged in groups of two, three, or four, 
will present 78,642 different combinations. More 
than four letters are never employed in any one 
signal, Hach intimation is made in one hoist at 
one place ; two flags denote urgent and important 
matters ; three, questions relating to general topics ; 
while four flags are employed for ships’ names and 
geographical and vocabulary signals. Separate and 
distinct signs are used for indicating compass 
bearings, latitude, longitude, time, and numbers. 
. The signals which it is necessary to carry in the 
mind may be committed to memory in a few hours, 
When once that isdone, and the 18 signal flags 
are learnt, the use of the code is a mere matter of 
spelling and reading. When ships are too distant 
to distinguish the colours of the flags, combinations 
of balls, squares, and triangles can be used to 
represent the 18 letters of the code, and lanterns 
may serve for the same purpose by night. During 
fogs the signals may be made by sounds. Of the 
78,642 combinations about 50,000 are exclusively 
appropriated to represent the names of vessels. 
That number not being sufficient for all the ships 
afloat, a decision has been come to that the whole 
series shall be at the disposal of each maritime 
nation, which can allot the signals among its own 
vessels, and afterwards publish the list. Two 
vessels of different nations, possessing the same 
distinctive signal, are easily recognized by the help 
of the national flag at the poop. Every English, 
Freuch, and American vessel is already provided 
with a signal from the new code—making known 
her name, tonnage, &c., and the power of her 
engines, if a steamer. It is, in fact, indispensable 
that all this information should be embodied in a 
single indication. The remaining 25,000 signals 
are adequate for all possible communications. They 
represent a very extensive vocabulary of single 
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words, as well as members of phrases, names of 
places, numbers, letters, and syllables, so as to 
allow proper names to be spelt. Whatever the 
language may be into which the signals are trans- 
lated in the dictionaries of the code, they all have 
precisely the same meaning. The French one is 
divided into two parts, and all others will be on 
the same plan. In the first, the captain finds the 


‘meaning of the signal addressed to him ; while the 


other gives him the combination of consonants 
which will convey the idea he wishes to express. 
Suppose a captain in the Pacific meets a vessel 
bound for Valparaiso, and which sailed before the 
declaration of war between Spain and Chili was 
known at her port of departure, he might make the 
following communication:—JN.—War between 
BGVT.—Spain BNSQ.—Chili, CLQP.—You 
will be stopped by the blockading vessels. MBQ. 
—You had better sail for BNRM.—Callao. 
NRQ.—Good freight can be procured. Thus, by 
seven signs he communicates most important 
intelligence, and saves a vessel from a great loss of 
time, as well as from the inconveniences attending 
a blockade. Such are the principal features of a 
new universal maritime language. Its adoption 
involves but a very trifling cost, and its practice is 
exceedingly easy. There can be no doubt that its 
use will be attended with great advantages to 
navigation and commerce. The French naval 
authorities are so convinced of the superiority of 
this new code that they have adopted it.for inland 
and distant signalling by means of the numerous 
semaphore stations throughout the empire, so that 
as soon as a steamer arrives in view of the French 
coast it can telegraph the news from America or 
elsewhere for immediate transmission to Paris, 
Merchant ships can also, by the same means, 
announce their arrival and receive instructions 
from their owners. The interest which France 
takes in the propagation of this universal language 
has not been without effect, for several Govern- 
ments are already preparing translations of the code 
for their own Countries, and there is reason to hope 
that its universal adoption will prove a new bond 
between nations, and powerfully serve the cause 
of humanity and civilization. 


DIMENSIONS OF OCEAN 
WAVES. 

This interesting subject was very fully entered 
into, at a recent meeting of the Academy of 
Sciences, by Admiral Coupvent de Bois. It is 
not easy to ascertain the height of the waves of 
the ocean ; nevertheless, the method adopted for 
the purpose is capable of affording sufficiently 
exact results, The point in the shrouds corres- 
ponding with the tangent to the tops of the 
highest waves is ascertained by gradually ascen- 
ding them, and making observations, until it is 
reached. That point being determined, the 
known dimensions of the ship give the height of 
the waves above the line of flotation, which corres- 
ponds with the horizon of the sea, in the trough 
of the wave. In this way, the following results 
were obtained :—With a smooth sea, 1°97 ft.; 
fair weather, 3°28 ft.; a slight swell, 4'921 ft.; a 
full swell, 7'546 ft. ; a great swell, 10°827 ft.; a 
very great swell, 15°42 ft.; a heavy sea, 20°67 ft.; 
avery heavy sea, 28°543 ft. 
` Sometimes two systems of waves are super- 
imposed, crossing ata greater or less angle, and 
corresponding to two winds which have acted in 
succession, 

The lengths of the waves have also been mea- 
sured, and it has been found that, for example, 
waves of twenty-seven feet in height are about 
1,640 ft. in length. 

Numerous observations have led to the follow- 
ing conclusions, among othergs:—The mean 
height of waves is about six feet anda half for 
every latitude, when the entire zone is taken into 


ON THE 


account ; but the mean height diminishes to about | 


one-half in parts more or less protected by land. 
The highest waves are found between New Hol- 
land and La Terre Adélie, and between 50° and 
60° of latitude; the mean height there being 
double that in other places. The height of the 
waves depends both on the force of the wind and 
the constancy with which it blows in a certain 
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direction ; which explains why the mean height is 
the same in all latitudes, though the mean velocity ` 
of the wind is greater in high latitudes. When 
the direction is constant, a wave 6°55ft. high 
corresponds with a wind the velocity of which 
is 16°4 ft. per second; and, as it may be 
considered that the velocity of the wind is 
proportional to the cubes of the heights of the 
waves, the velocity for any given height, or the 
height for any given velocity, may easily be cal- 
culated, when neither is modified by any special 
circumstance. And it has been found that, al- 
though the heights of the waves, obtained in this 
way, are a little greater than those found by actual 
measurement, they are sufficiently near the truth 
to fairly represent the actual phenomena, 


PHOSPHORUS IN IRON. 


Phosphorus is, perhaps, one of the most ineradic: - 
ble impurities in iron. But for their phosphorus 
and sulphur, our common English irons would be 
capable of cheap conversion, by the Bessemer 
process, into good if not excellent steel. Chemists 
have tried hard to separate phosphorus from iron. 
In Dr. Percy’s book “On Iron and Steel,” page 
§7, he gives the result of an experiment by Mr. 
Hochstiitter, who endeavoured to separate phos- 
phorus from phosphorised iron by means of the 
fluoride of calcium. An intimate mixture of the 
two substances was strongly heated in a clay cruci- 
ble for an hour. The crucible was much corroded, 
and the button remaining after fusion was found to 
be nearly as foul with phosphorus as before. 

_ Mr. (or Herr) Wintzer, a well known Hano- 
verian ironmaster, has lodged a provisional specifi- 
cation which first became public on Wednesday 
last, and from which some hopes have been formed 
as to the removal of phosphorus from iron. He 
proposes to apply chlorine gas with the blast, or 
chloride of calcium with the charge, to drive off 
the phosphorus. The exact chemical reaction is 
not stated, and we may feel some hesitation in 
accepting the new proposal with hope. Chlorine 
gas, as a simple element, does not decompose, and 
its combination in chloride of calcium is the only 
one which resists decomposition under the high 
temperatures maintained in metallurgical opera- 
tions. Chloride of magnesium decomposes at the 
boiling point of water, and chloride of sodium 
(common salt) as proposed by Professor Crace Cal- 
vert, becomes volatile at a comparatively low tem- 
perature. Mr. Wintzer proposes to use the gas or 
the chloride either in the blast furnace, the pud- 
dling furnace, orin any melting or refining furnace. 
Poor Heath patented the application of carburet 
of manganese in the manufacture of steel, and while 
he was practising his discovery at Messrs, Mar- 
riott and Atkinson’s works, Sheffield, other con- 
verters rolled up balls of black oxide of manganese 
in coal tar, and defied, Heath in saying they did 
not use carburet of manganese at all, although 
they employed the same chemical elements with 
the same results. So Mr. Wintzer does not confine 
himself either to chlorine gas or to chloride of cal- 
cium alone, but patents also the simultaneous 
application of lime and hydrochloric acid, thus 
forming chloride of calcium. Where the chloride 
is to be used in the blast furnace, from five to 
twenty-five parts by weight (a wide range) are to 
be added to the charge for each part of phosphorus 
contained in the iron ore; and the smelting is then 
to be conducted in the ordinary manner. If 
chlorine gas be used, from three to fifteen times 


the weight of the phosphorus is to be blown in, 


either in the blast or separately. In conclusion, the 


patentee asserts that phosphorus may thus be 
removed from any metal to which a red heat may 


be applied; but the treatment is more especially 


| intended for iron and copper. —Engineering. 


THE white crust which forms around sticks of 
phosphorus kept in water has long been a subject 
of contention amongst chemists. M. Bandrimont, 
in a paper recently read to the French Academy, 
states that this white crust is only formed in water 
containing much air, and can be very rapidly 
formed by exposing the phosphorus to a current 
of water containing plenty of air. 


Arrin 13, 1866.] 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
l our correspondents. ] 


SIMPLE CHUCK FOR WOOD TURNING. 

Sir, —I send you the plan of a very simple chuck for 
wood turning which I do not think is generally known, 
and if I am right in this supposition I am sure from my 
own experience that it will prove “ a trick worth know- 
ing” to numbers of your subscribers. 

‘The plan is too obvious to require any explanation 
beyond saying that it will be found handy to make two 
parallel faces on the shoulder of the body, A, so that it 
can be gripped by a spanner, or the vice, while the face- 
plate B is screwed on or off as usual by a tommy, — 

The work is fixed by common wood screws (pointed 
screws the best, as they cut their own way) entered from 
the back of the face-plate. One screw fixed in the centre 
and run off true, serves as & Centre point, 


A, Body, or adapting collar for mandril. 

B, Face-plate. | 

C, Iron washer let in. 

D, Face in plan. 

H, Face-plate with moveable centre point. 

F, Arrangement for arbors, &c. 

G, Ring of metal or hardwood making cup-chuck. 

This arrangement possesses numerous advantages over 
the ordinary form of face-plate. For as the position of 
the mandril socket does not interfere with that of the 
holding screws, the chuck is applicable to work of any 
diameter, small as wellas large; and can be made in 
wood just as well as in metal. Its compound form is 
especially valuable to those whom economy compels to đe- 
pend mainly on wooden chucks. For these will run untrue 
with use Owing to the narrow shoulder of the mandril 
bedding into the wood screwed up against it. This is 
easily remedied by facing that end of the chuck with 
metal; and common iron washers, stout enough to be 
countersunk for the screws which fix them, answer this 
purpose admirably if fitted in and faced off true at the 
time of chasing the thread for the mandril. In this 
arrangement one body so fitted becomes an adapting 
collar for the mandril and will take any variety of face 
just like the mandril itself, while the broader shoulder 
will not bed into the softest wood. The complete chuck 
shown in the plan will be found extremely convenient 
in regulating the depth to which the screws shall pierce 
the work, and thus dispensing with the delay and nuisance 
of glue in most of those cases where it is commonly re- 
sorted to for fixing the work to the chuck, and in all, 
where it is used for protecting its face from the point of 
the back-centre. For by making the face-plate of some 
given thickness, say fin., then screws, tin. long, can only 
pierce the work } deep, while screws lin. long (of the 
game gauge so that they will fit the same set of holes), 
will take gin. hold, and so on up to any that can be 
required, Thus, the same chuck will carry work of any 

ordinary weight and diameter, and by simply using 
shorter screws, work of small diameter and barely 3in. 
thick may be fixed by screws alone without damage to 
the face. Should the support of the back-centre be used 
in roughing when the screws have slight hold, a true 
bearing can be faced out at starting for the protector 
to set on, and thus glue will not be required in protecting 
the face of the work. 

Every turner will appreciate the convenience of being 
able to dispense with the support of the back-centre for 
finishing and polishing without resorting to another 
chuck, The centre point is extremely convenient in 
fixing or refixing work or intermediate attachments, 
such as shallow cup-chucks, &c. The common form of 
face-plate does not afford this convenience, because it 
would be in the way in many cases if permanent. But 
in this arrangement the convenience can be retained in 
all cases. For when the centre point would be in the 
way, a face-plate with a central hole can be used instead ; 
and if this hole be fitted with a plug carrying a centre 
point, it can be inserted from the back while screwing 
the face on to the work, and removed before screwing on 
to the body, A similar face-plate with the hole tapped 
or chased with a thread forms a most convenient attach- 
ment for arbors, sockets for bits, drills, &c., and a ring 
of metal or hardwood screwed on to the body instead of 
a face-plate makes an excellent cup-chuck, 

D., O. T. 


"EOE SOLDERING SILVER. 

Sir,—T send you the following methods for making 
silver solder, for the benefit of the readers of the ENGLISH 
MECHANIC. l 

lst. (Hardest) silver, 4 parts, copper, 1 part; fuse 
together. 

4nd. (Hard) sterling silver, 3 parts, melt, add brass 
wire, I part. 

3rd. (Sort) silver, 2 parts, melt; add brass wire, 1 
part, this is generally used; some add a little arsenic, 
to make it whiter and more fusible, but it becomes less 
malleable and more injurious. 

_ 4th. Pure tin, or tin solder (2 lead to 1 tin), used for 
inferior work, GEORGE DUTTON. 


EQUATORIAL STAND. 

Sir,—In the description of the above in No. 52, there 
are a few particulars I cannot clearly understand. 

In the first place—How is the vertical motion in de- 
clination obtained P There is the equatorial motion, but 
I cannot see the vertical motion. 

Suppose it is desired to see some comet, whose R. A. 
and decin. is given as follows, viz. :—R. A. 9hr. 80min., 
decln. N, 25°, how is it to be found? I don’t seo how 
the telescope is to be elevated or depressed And in the 
second place it says in the description in reference to 
the driving of the telescope, that a lever is to be fixed to 
the end of the polar axis below the stand and when 
clamped it turns the axis, and if the axis carrying the 
cradle is inserted into the piece of 2in. pipe, how can I 
clamp the lever to it when it is enclosed inside the 2in. 
pipe, and why is the tube that carries the socket that 
holds the polar axis left loose inside the 2in. pipe that is 
fastened to the stand? What movement does this give? 
Also, what is the use of the two discs on the two axis ? 
Where would the declination be fixed ? 

I shall be glad for any information on the above 
through the medium of this journal. J. ROBISHER. 

[The same thing having been noticed by several ob- 
servers, we insert this letter, as expressing all queries, 
in the hope that it may reach the eye of the inventor, 
and so obtain response. | 


GRINDING AND POLISHING. 

Sir,—Allow me to express my thanks for the instruction 
I have received from the Engnisa MrcHanic, also to say 
in reply to Mr. David Knight in No. 52, that I don’t pro- 
fess to have a better method of grinding or polishing 
lenses, &c. The gentleman, under the name of“ Astro,” 
some numbers back, wished for information on speculi, 
for reflecting telescopes, not lenses ; I did not think the 
subject sufficiently interesting to your general readers, 
or I should have answered through the ENGLISH 
MxrcnHanic, but I have had so many letters for in- 
formation since I sent my address to “ Astro,” through 
the “ Exchange,” that I gladly send the following for 
insertion if you think proper. If this meets your 
approbation I will write again, and follow the 
subject through, grinding and polishing. I have 
had 7 or 8 years’ reading and practical working at 
it (in my leisure hours), and shall be glad to help my 
fellow labourers if I can. My plan is, first, to set out a 
drawing of the telescope I intend making, then I see the 
diameter andjfocus of the specula I require, then make two 
gauges as described by “ Paracelsus,’ in No. 52, only 
the radius of the compasses must be twice the length of 
the focus required. After the two 
gauges are made, A and B, make 
a mould of cast iron (for cast- 
ing the speculumin), the mould, 
C, must be turned so as to fit 


the gauge A, if the speculum is for a Gregorian telescope: 


make a loose pin D, Q 
Fo as a cir the ii 

olein the speculum EA 
when cast; get a a ON, fpr; 
brass moulder to gs SY f/f ff, 
melt your metal, 
which must be composed of 32 ozs. of good Swedish 
copper to 143 oz. of pure grain tin, melt the copper first, 
then throw in the tin, stir well and run it; after, melt 
again, only using just sufficient heat to melt it, it will 
melt at a very low heat, if too hot it will burn the tin, 
When melted the second time, stir it well with a piece of 
wood, cast ina handful of powdered charcoal to keep it 
clear, skim the top of the metal as you pourit as quickly 
as possible into the mould, tilt the 
mould on one edge as represented, 
gradually lower it so that it may be 
full and level at the same time ; this 
will prevent the casting from having 
x air holes in, a matter of greatimport- 

X ance. When the metal has stiffened 

take it out of the mould and lay it on the fire, cover 
it up, and it will gradually cool asthe fire goes down, 
this is to prevent it from cracking, by cooling too 
quickly, and also to soften it, as it will be as hard and 
brittle as glass, so it must be carefully handled, For 
a speculum, say 6in. or 64 in, diameter the thickness 
should be about 14 or 1}. E, P. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


oen () ee 


Cavorxing.—Will any correspondent give me a good 
method of chucking a small brass fly-wheel, say seven 
inches in diameter P—Victor IMMANUEL, 

CYLINDER WanrEp.—Can any subscriber inform me 
where I can get a plain iron cylinder without valve, rod, 
covers, &c., about 4inch stroke and about 14 or 2 in dia- 
meter? It must be bored and fplaned on face.—W. D. 
WaNSBROUGH. 

THE Usz or THE Strtnu.—Can any correspondent 
inform me where I can procure a good and cheap book on 
the use of the still P—P. R. l 

Bozine Rops, HARDENING, &c.—Will any corres- 
pondent tell me where I can get 100 yards of Boring 
Rods, with tools complete, for boring down in the 
ground, with the price of same? The size of hole to be 
bored is 3 inches. Also what is the proper way of 
hardening carriage springs.—C. H. P. 

THE Sirve Rurz.—Will Mr. Tonkes explain how to 
find from the slide rule the angle at which the screw- 
cutting tool (single point) must be placed to follow the 
rake of the thread,and Amateur Turner give a simple 
means for equal division of the ellipse applicable to any 
diameters? Ibbetson, I understand, invented it, and 
possibly Amateur Turner can give the information,— 
A PUZZLED AMATEUR, 


diameter he mentions, 5 or 6 inches. 


Discs ror Optica Purrosrs.—If any reader of Tur 
Hinetish Mronanic would give the whereabouts of a 
few firms supplying discs of glass for optical purposes on 
fair terms, it would be of advantage to many scientific 
amateurs.—LoOvER or SCIENCE. 

PERMANENT Magnet.—I have for sometime past been 
trying to make a permanent magnet, but cannot get 
the steel to retain its magnetic properties to the full ex- 
tent after the guard has been once taken off. I followed 
the rules laid down in ‘‘ Noad’s Lectures for Magnetis- 
ing Steel,” and have succeeded in getting great power, 
but as soon as the keeper is taken off, two-thirds of the 
power goes off directly. I have tried the steel at every 
degree of temper, between soft and extreme hard, and 
the result is the same. I have also made an electro- 
magnet, with which I have magnetised the steel one 
very powerfully, but it will not retain the magnetic 
power. Can any correspondent help me out of this 
difficulty P—AmarEurR ELECTRICIAN. 

Inx.—Can any one inform me where I can obtain M. 
Mathieu Plessy’s ink—which is made with pyrogallic 
acid, the colouring matter being derived from Brazil 
wood? It is described on page 261 of the first volume 
of the Eneuise Mercuanic. Also the price per pint 
bottle—black P—F'ranx W. Grimrson. 

CEMENT.—Can any reader furnish me with the best 
means of making and applying isinglass cement to the 
jointing of leather, so as to secure a soft joint ?—G.B. W. 

Eccentric Cuuck.—Will any reader inform me how to 
make an eccentric chuck and slide rest for a small lathe 
on a simple plan?—Capuogvs. 

Iose Box,—Will any reader tell me how to cons‘ruct a 
cheap ice box for preserving provisions through the sum- 
mer ?—FRERZER, 

Broxen Corr.—I have lately purchased a magneto- 
electric machine with a broken coil, which I have 
repaired. Will any reader tell me how to connect the 
coil to the spindle ?—M'ILLINGWORTH. 

SAFETY VALVE.—I haveasmall safety-valve of the dimen- 
sions of rough sketch sent, and Iwanttoknowthe pressure 
per square inch on X when the weight C is in the two posi- 
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tions shown ; the distances F, F, F, F, are all equal to each 
other. Diameter of D = ¿in,; weight of O = kuz. ; 
weight of E and X ł0z. A simple, practical solution will 
much oblige.—SAFETY-VALVE, 

TUBES ror TuLEscoprs.—Can these be obtained any- 
where besides at Messrs. Acton’s, as I live in Manches- 
ter P—AN AMATEUR. 

Curar Muicroscopr.—Can any reader give me the 
diameters and focus of the lenses to form a cheap com- 
pound microscope P—AN AMATEUR. 

HARDENING Manprits,—Will any reader tell me the 
easiest and best way of hardening a Sin. lathe mandril, 
so that no file will cut it P—W. WALTERS. : 

Twist Drinns.—Can any reader inform me where 
good and cheap twist drills‘can be obtained P—MECHANIC. 

VELOCIPEDE WHEELS.—Can any one inform T. W. the 
simplest plan of making a pair of wheels 6 ft. diameter, 
also the size of iron used for tire and spokes for a strong 
light wheel P 

MARINE Guur.—Can any reader inform me where I 


can purchase marine glue P—W. O. 


BAROMETER Tusz.—Will any reader inform me where 
I can get a cheap glass tube with cup to make a 
barometer P—H. WILLIAMS. 

CEMENT FOR Orn Prres.—Will any correspondent in- © 
form me of the best cement for spigot and fascit 
joints ofpipes, used for running crude oil? I should 
also liketo know the best cement for still pipe connec- 
tions.—G. ANDERSON. 

MAGNESIUM Wirze.—Can any reader inform me of the 
cost price of magnesium wire or riband in quantity? I 
should also like to know the expenditure of metal per 
hour for a lamp, compared for illuminating power, with 
ordinary gas. I know that magnesium lamps are manu- 
factured, but wish to know the size, price, and power.— 
A READER at Bow. 

SPLCULUM-SILVERING GuAss.—It is with pleasure and 
profit that I have read an “ Amateur Turner’s > descrip- 
tions of grinding glass specula ; they are clear enough 
to set halfthe Amateur Astronomers at work, and I now 
beg “ Amateur Turner” to give me the exact quantity of 
materials I ought to obtain to silver a speculum of the 
In Mr. Petitjean’s 
description he gives the quantities in a way that I do 
not understand ; perhaps Amateur Turner will give me 
the quantities in ounces or parts of an ounce.—READER 
AND AMATEUR. 

SPECULUM Movntine.—Will any contributor inform 
me of a cheap and easy method of fitting up asilvered 
glass speculum of 6in, diameter, and 50in, focuson the | 
Newtonian principle P—Rraprr anp AMATEUR, 


_ Ey Prrczs ror RETLECTING TELESOOrES.—I wish 
to know what kind of an eye piece to use fora 
Newtonian or other reflecting telescope. And also how 
to obtain the various intermediate powers; for instance, 
say that a mirror of 50 in, focus, and an eye piece of Lin. 
focus, will produce a power of 50 and a}in. a power 
of 100, the question with me is how to get various 
intermediate powers, such for instance as the powers of 
40, 70, 150, 200, &c. Is there any rule to find the focus 
the eyepiece must have, and also(for the different powers) 
the diameters and focus of the two lenses that form the 
Hyugenian eye piece, and what would be the highest 
power that could with advantage be applied to a mirror 
of6 in. diameter and 50in. focus P—READER AND AMATEUR. 

Bartow Lens.—Canseany one give me a description of 
the Barlow lens such as is mentioned on page 27 of 
the iinenisH MrcHanio, Vol. 3, and explain how it in- 
creases the power of various eye pieces P—LEARNER, 
-Qas Frrving.—Will any reader tell me where to pro- 
cure acheap and good work on gas fitting, such a work 
a Ed pinot man may learn a trick or two from ?— 

de . JI, 

WORK on GaS Fitrines.—Can any reader inform me if 
thers is a really good book published on gas fitting, &c., 
not gas making ?—J; H, R. l 
~ Mowneurzn’s Cord VAPOUR GENERATOR. —Will any 
reader who has noticed or applied for it, inform me 
where I can obtain information of Monguiel’s cold 
vapour generator—Photogenic gas? I wish to obtain 
one, but know not where to apply.—J. MARTIN. 


OUR SUBSCRIBERS’ EXCHANGE. 


Tf Spitfire, who requires a model cylinder, will write to 
Mr. Maddock, of 22, Cullenswood, Ranelagh-road, Dublin, 
he will hear of something that may suit him —J. D. 

jin answer to “ Spitfire,” I have a very powerful o:cillating 
cylinder made of gun metal, 1} in. stroke, and 1in in the 
bore, with piston rod and valves, ‘all complete, which I 
have no use for, nearly new. 
achromatic 4 plate lens for portraits in exchange for this, 
— Address, T. S. Dutton, 9, Orchard-terrace, Pembury- 
' grove, Lower Clapton. 

I recommend ‘Spitfire’? to apply to Mr. Thomas 
Lisle, Waterloo-road, Wolverhampton, for a model 
cylinder.—Taomas WARREN. 

I have a strong overhead motion and driving wheel (2ft.) 


which I should like to exchange for a sm ul latha.—OvaL, |: 


40, Mount-street, Grosvenor-square. 

WHEELS,—Can any reader inform me where io obtain (in 
London) iour well made wooden wheels for a velocipede ? 
I should like to know size and price — VELOCITY. 

MOoDEL Ficures.—If Morpheus (No. 51) will address 
alett.r with fall particulars of his requirements for mode} 
figures to G. D., 17, Deacon-s'rvet, Everton-road, Liver- 
pool, he is sik. ly to et the figures in any sig e or position, — 
CARVER, 

I wish to purchase a steam boat and engine sufficiently 
large to carry half a dozen persons either new or second- 
hand; can any reader assist me ?—T HAMES. 

In reply to 5. B. 0., March 23, in respect to the Oliver 
hammer for making bolts, nuts, screws, and rivets, I am 
able to give full information to any one by letter or 
interview.—JAS, MARTIN, 19, Wilson-street, Nc-w-cross-road, 
Deptford, Kent. 

If any amateur turner would like to see some ivory speci- 
mens of turning simi'ar to those recently illustr.ted in the 
English Mercuayic, I shall be happy to show some of 
my own make, I have also some beautiful ornamental 
specimens, —Epwin BAZER, 13 and 14, Mount-street, 
Grosvenor-square, W. 

In No 46, J, W., Preston, asks where he can obtain net 
machines, I beg to inform him that they are manuf -ctured by 
A. T. Anderson, of South-street, Bridport, Dorset. 

I wish to exchange a copper cornish boiler, 14 in. long, 
T diameter, 3 in. flue through, no fittings, for an embussing 
press, or some similar useful article.—W. W., Thornton-le- 
moor, Northallerton. l 

I have a single breech-loading gun, 12 bore, nearly new 
(worth 12 guineas), which I will exchange for a lathe.—D. 
SCHMIDT, 8, Middleton’s-buildings, Langham-.street. 

H. Bury, Twickenham, wishes to learn the address of 
Messrs. Aveling and Porter, engineers. 

I have four volumes of the “ Boy’s Journal,” bound in 
calf; cost 5s. 6d. each. I wish to exchange them for a 
good microscope, Daniell’s battery, or. engine. Answer 
in this column.—J. O. 

I have a complete and highly-finished set of models 
and drawings of a lathe, consisting of head-stocks, 
face-plates, rests, back gearing-wheels, stays, &c.; in all 
21 models, well made, which [am willing to exchange 
for a good second-hand sewing machine in working 
order.—Address, J. C., care of Editor of ENGLISH 
MECHANIC, 


REPLIES TO QUERIZSȘ. 


BorLER FeeD.—I notice the advice to Ulrich Zuinglius to 
protect the boiler feed he describes, I used one similar 
some yearago. Fora small boiler worked at a slow speed 
when an engine is near I think it good, if worked quickly 
the return steam displaces the water; it is rather awk- 
ward to regulate, sometimes inconvenient to turn, and is 
liable to get out of order. I should imagine the main 
inducement to dispense with a pump is the absence of 
power to turn it, in which case why not use the injector ? 
Tused the cock on a small generator, similar to that 
recently described in the Eneuish Mxonanio, and 
which is creating a commotion in some of the news- 
papers as a new American invention. A practi: 
cal mechanical friend of mine asserts that the principle.is 
More than 20 years old, and says that in 1962 or 1863 a 
Colonel] Hayes had an 8 horse engine working on the same 
principle at Woolwich Arsenal, aud published a descrip- 
ion of his apparatus in the Times.—G.B. W. 


.of crystal varnish will complete the operation. 
crystal varnish may be purchased at any of the oil and 
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Borzer Prussurz.—The safest test is by water 3 fill 
the boiler with water in the usual way and press it to 


about 50lbs. per inch with a small force pump. If the 


iron is only $ thick and rather aged itis not safe to 


work it even so high as 20]bs.—Cameron KNIGHT. 
Bortzr Pressure.—lIn reply to ‘R. W. B,” on steam 


pressure, I beg to inform him that he has been working f 


his small boilers at 50°9 Ibs; per square mch.—Sopa 
WATER. 

‘THE VELOCIPEDE.—I have noticed several drawings of 
Velucipedes, some of them good, but the engravings rather 
difficult to construct from. I scarcely understand why. 
“Exchange’s” velocipede, being heavier, should require less 
poweror go up hill better. I think that the more si. ple anc 
direct the manner in which leverage can be obtained the 
better. 
portable magnetic engine could be made of sufficient power 
and be easily and cheaply kept in order to propel a single 
velocipede. It would be very useful if contributors 
on velocipedes would add the rate each machine would 
travel at various inclines or on @ level, with a certain 
power. The grand‘difficulty is to ascend inclines easily. 
A velocipedeis sold by an American house in Cheapside 
called the Rantoone ; it is propelled both by hand and-foot 
combined, which I should suppose would give more power; 
it is very neat but very expensive.—G.B.W. 

To VARNISH WaTER-CoLoUR Drawines,— Flint” can 


' use the following varnishes for his prints, but it is neces- 


sary that the printing be thoroughly dry in the first 


. instance, Size made by boiling an ounce of bestisinglass ina 
pint of water should then be applied quickly to the; sur- f 


face This may be done in two ways, the latter being pre- 
ferable ; first brush the size over the surface of the picture 


‘Yapidiy with a broad camel’s hair brush ; second, having 


poured the solution into a flat dish, pass the drawing 


, quick:y through the fluid so that the whole of both sur. 
: faces may be thoroughly wetted. Lay the drawing care- 
: fully upoan a flat board to dry, any colourless varnish may 

i then be anplied. 


I would take a good double | gum-water will answer almost as-well.—Groras DUTTON. 


If isinglass cannot be procured clear 


Goop VARNISH.—AÀ correspondent can make a gosd and 
cheap varnish for general use and one which dries ina 
very short time by taking of the best wood naphtha 1 pint, 
gum shellae 2 oz., gum sandrac 2 0oz:; pound the in- 


_gredients in a mortar and pour on the naphtha, shaking it 
‘up often ; 
and the varnish will then be fit for use. 


when dissolved filter through fine muslin 
1f too thick 
add more naphtha,—S. ARLIDGE. 

To VARNISH Prints or Drawines.—I enclose for the 
benefit of “ Flint,” other methods of varnishing draw- 


ings, &¢., viz. :—Give the article one or two coats of gum- 


arabic dissolved in water, about 20z. toa pint; a a 
he 


colour shops. Turpentine varnish is often used in lien 
of crystal, and is much cheaper. Fine parchment size, 
or isinglass, will be found preferable to gum water. The 
best varnish is clear pale copal, dissolved in rectified 
spirit, which is easily done by heat. A small quantity 
of shellac will harden the varnish, but it communicates 
a brownish tinge. A varnish composed of shellac alone 
dissolved in spirit is so hard, that if a coat of it be laid. 
upon a card it may be written upon with a pen and ink, 
and rubbed out again with asponge, without leaving any 
perceptible trace.—GroreEr DUTTON. 

ANOTHER VARNISH FOR Prints.—Balsam of copaiba, 
4 parts, powdered copal, 1 ‘part. Mix and keep itin a 
close vessel, at a heat “of 150° Fahr. until the gum is 
dissolved, then thin it with turpentine.—Gurorer 


‘Durton. . 


A SIZE FoR PRINTS AND DRAWINGS BEFORE COLOURING 
THEM.—Best pale glue and white soap, of each 20z., hot 
water, 800z. ; dissolve and add powdered alum, loz.— 
GEORGE DUTTON. 

GILDING ON. GLASS.—In reply to“ W. 8.” I beg to say 
that glass can be gilded in two ways by means of fire, and 
by an adhesive varnish; it is gilded by fire, by tempering 
powdered gold with borax and gum water, Fhe mixture 
is applied to the surface. of the gass with a soft pencil 
brush, when dry. the article is putintoa stove heated to 
the temperature of an annealing oven; the gum burns off, 
andthe borax cements the gold firmly to the «rticle by 
vitrification ; after this process, the gold on the article is 
burnished. Gilding is also effected byan adhesive drying 
varnish which is prepared by dissolvingigum anime:in dry- 
ing linseed oil. This mixture is d:luted with some oil of 
turpentine, and applied as thin as possible to the parts that 
are to begilded. When dry the article is tobe placed in 
a stove or near a fire place, tiil it is warm enough to al- 
most burn the fingers when handled, at which temperature 
the varnish is glutinous, and a piece of gold- leaf applied 
willinstantly adhere. When nearly cold, it is burnished, 


but care must be taken to intervene a piece of very thin India | 


paper between the gold and the burnisher. Gold size is 
also used as an adhesive substance. The requisite bur- 
nishing tools can be bought at any oil and colour shop.— 
GEORGE DUTTON, 

CHEMICAL WELDING OR SOLDERING —‘* George Attwood”? 
wlll derive every information he requires on the art of 
working steel and iron, by perusing a modern work by 
“ Overman,” entitled ‘‘ The Manufacture of Steel,” con- 
taining the practice and principles of working and making 


steel, a handbook for blacksmiths and workers in steel,iron | 
To be had of Triibner & Co., Paternoster row London, |. 


&e, 
price 4s, 6d. Perhaps the following information may be of 
service to him, viz. Solder for steel joints—take 19: 
pennyweights of fine silver, 1 ditto of copper, 2 ditto of 
brass; melt these under a coat of charcoal dust. This 


solder possesses several advantages over the usual spelter. 


solder or brass, when employed in soldering cast steel, &c., 
as it fuses with less heat, and its whiteness has a better 
appearance than brass, —QEORGE DUTTON, 

BLUE POWDER.—Will “ H. Brown Dalton,” say to what 
purpose he wants to apply the blue powders? In the absence 
this information it is difficult to advise him, —GE0RGE 

UTTON, : 


I should be g'ad of information as to whether a f: 
brass is an alloy of copper and zinc. These metals mix 
m any proportion, but generally some old brass is added. 
_to the new before casting. A considerable loss occurs 


. yaspings.—AN oLD HAND AT THE 


1 


- SOLDERING JEWELLERY.—For the information of “Solder 
Fix,” Isend the following receipts for silver solder for 


jewellers, Melt together in a crucible 19 parts fine silver, 


copper 1 part, and brass 10 parts.—G@. D. 
SILVER SOLDER For PLATING.—Melt together 10 penny: 
weights of brass, and 1 ounce of pure silver,—G.D. 
_GoLD SoLDER.—Melt together of pure gold 12 parts, pure 
silver 2 parts, and copper 4 parts.— G. D. : 
BRITANNIA METAL, —*" H. F, L.” may make "this metal in 


three ways as follows, First, melt tin 82 parts lead 13 parts, 
‘brass 5 parts, antimony 5 parts; second, brass l part, 
antimony 4 parts, tin 20 parts ; third, plate brass, tin, bis- 
‘muth,and antimony,of each equal parts, add this mixture to 
melted tin until it acquires the propercolour and hardness, 


—GroRGE DUTTON. 
Brass Meutine.—In reply to“ H. N.,’ I beg to say that 


from an unavoidable waste of zinc, by the heat required 


to melt the copper. It is now usual to thrust the pieces 
of zinc beneath the surface of the melted copper with a 
pair of tongs, taking care to warm the zinc, to dry it, 


as any moisture would violently drive the copper out of 


the pot. Ist. 6oz. zine to 16oz. copper makes a good 
brass, that bears soldering well. 2nd. 80z. zinc to I6oz. 


copper, makes an ordinary brass softer than the former. 
The ordinary range of good yellow brass, to file and turn 


well, contains 43 to 9oz. zinc for every pound of copper. 
—GRORGE DUTTON. 


. WATER IN GAS PrPes.—A condensation takes p'ace in 


all gas pipes, but is only apparent when the gas fittings 


are fitted up without an incline of the pipes from all 


the lightsto the meter, Ifth-reisa bend in the pipes 
that cannot be avoided there should be a small syphon 


tap fixed to let the water out in such a position that the 
gas cannot pass with it,—KILMARNOOK. 

WATERIN Gas Pipgs,—Allow mealso to answer' *J ohannes” 
question about the water ia his pipes ; gas condenser to a 
certain degree under ordinary circumstances, but more 
rapidly when expesed to various changes of temperature, — 
J. H. RUMSEY. © : 

WATER IN GAS PipesS—In answer to “‘Joh«nn-s,” March, 
30, 1866. — Water in gas pipes.—The gas does{not decompose 
itis quite the reverse ; it is a chemical action that tak es place 
in the pipes; the oxygen and hydrogen are united in the 
ratio of one of the former to two of the latter to form 
water, if I estimate them by bulk, or of eight of the former 
and one of the later. It is a condensation that takes place 
in the pipes, and the greater the length of pipe the gas has 
to pass. through, and according to the temperature, the 
greater is the condensation.—FIDELIg, 

GRINDING AND POLISHING PEBBLES.—In answer to 
“ Uranus,” pebbles are ground with a lead wheel and 
emery, the emery to be mixed with water to a paste and 
applied with a small brush; after they are sufficiently 
ground the next process is smoothing. Work the emery 
on the wheel, it will soon smooth ; if the wheel should 
get dry or blue, take a little more emery and another 
stone and smooth it on the wheel and then finish off 
scratches. Now for polishing; be sure and wash all the 
emery off before commencing this step. Polishing ig 
done on a block tin wheel with rotten-stone, be sure to 
halk this wheel with a knife and keep it moist and you 
will have a fine polish. All the wheels run horizontal, 
and are cast about 8in. In diameter and turned true. 
As “ Uranus” wants to cut brooch stones, if the pebbles 


‘are round he will require to slit them; it is done with 


diamond dust, applied to the edge of a tin wheel with 
the finger, and then oil is kept on with a feather as long 
as you cut; after that, the stones are blocked to shape 
with a pair of soft iron nippers, 6in. in size, and then 
stuck on a stick and cut into shape and finished. If 
“Uranus ” requires any further information Ẹ shall be 
most happy to giveit.—AULD REEKIEZ. | 

TURNING —In answer to the query of “T, W.S.” March 28, 
concerning skittles and bowling green ball turning by hand, 
The best method is to place the wood.in the Jathe in the 
u-ual way ; turn the corners off with the gauge, then turn a 
true part in the centre of the wood that. is intended to be 
about the diameter of the ball; there will then be only one 
part in the piece of wood that ig turned true, about} inch 
wide. Then take it out of the lathe and chuck it in the 
part already turned true to find if it is the centre; try it 
by turning offa portion so that you miy see whether the 
turned part runs true between the centres of lathe. Then 
turn the ball down to the true part and that will answer 
better than any gauge that can be made,—Jas, MARTIN, 
19, Wilsoa-street, New-cross-road, De,.tford. 

SILveR DIAL CLEANING.—I beg toinform ‘‘An Amateur 
Watchmaker” that to clean a silver dial he must take about 
a teaspoonful of saltpetre and mix it with about two des- 
sert spoonfuls of finely powdered charcoal, willow coal is the 
best ; let these be ground together with a little water on a 
piece of slate wits the blade of a knife, then by the aid of 


-a camel’s hair pencil spread a portion of the mixture evenly 


over the surface of the dial, which must then be laid on a 


piece of charcoal, and with a blow-pipe and the clear flame 


of a lamp or gas jet it must be made just red hot. and 
kept so till the wet powder has ceased to fly about ; it must 
be then thrown from the charcoal hot as it is into a 
mixture of sulphuric acid and water(iu the proportion of 
about one flu:d ounce of acid to three half pints of water); 
it will then have asnow white appearance and must be 
washed with a brush and soap in clean soft water and put 
into fine sawdust till quite dry, or what is better, rosewood’ 
Work. 

Bronzing.—“ Johannes” wishes to.know how tọ; bronze 


‘work black, green, &c, I hope he will be able io accomplish 


the “red” by the directions I have already: given him, To 
bronze “green” the work is cleaned in the same manner ag. 
for “ red,” if there is any dirt that cannot be remvuved as 
already described, the work must be put in the pickle pan till 


-ittis clean; itis then dipped for a few minutes into the. 
' stain, then dried out in black Tead, and polished with a. dry. 


brush, care being taken to knock off all the black lead be- 
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fore polishing; wetit and black itagain, and even athird time 
if it isnot a good black; let it then be lacquered with the 
green lacquer. Some do black bronze in the same way, ` 
only substituting pale lacquer for green, | A plum colour 
may be obtained by using very deep lacquer instead 
of pale. The ‘ Antique’ bronze is obtained by. 
cleaning and dipping the work nice and bright, and then 
prushing it with crocus powder, and a hard brush, a brush 
made of fine brass wire isthe best, both for this and the 
red bronze. All these bronzes are relieved after they are 
lacquered, and the burnished parts are lacquered pale or. 
deep according to taste, but the paler the lacquer the 
easier it ig laid on ;it too deep it is apt to get streaky. © 
Green lacquer is made by dissolving 1lb, of shellac, Lib, 
of seed lac, and 1lb. of turmeric, in a ga'lon of wood naph- 
tha, shake it up frequently for two or three days; care must be 
taken not to shase it up when pouring it out for u:e, as 
there is always a Scttlingat the bottom. Pa'e lacquer is 
made the same as green, ouly omitting the turmeric ; this 
is deepened by soaking some logwood chips in a little of it, 


in a separate bottle, and added asrequired for different pur- — 


poses. The stain is made by boiling }'b. of sal-ammoniac 
and lb. of verdigris in a gallon of vinegar. In some 


places they use muriatic acid for a stain, and I believe it is | 


more durable than the one above, but I do not know f-om 
experience, —J. H. Rumsey. 


FEEDING BOrLER.—Seeing several modes of feeding a 


boiler without pump contributed, I enclose a sketch 
and description taken from an old work. Ais the steam 


boiler; and B, a tank some distance above, is fed bya. 
pipe, F, with a flap valve opening into the tank as shown. ` 
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with slotted eyes toa pin, on the end ofarodofiron H; 
the other end of the rod is coupled to the float E inside 
the boiler. . 

The action is as follows :— 
` Suppose the water in the boiler was to get low, then 
the float E would go down with it, bring down the 
slotted levers and open the cocks Cl Dl in the pipes © D, 
which would open two communications between the 
poiler A and the tank B; the pipe C letting steam into 
the tank and forcing the water down the pipe D till the 
water in the boiler regains its level when the float rises, 
shuts the two cocks, and cuts off the communication 
with the tank, which then fills again through the pipe 
FE. The uap valve is to prevent the water returning 
down the pipe F.—Sr1amzsz Twins. 

LATHE ČENTRES.—In answer to “ A. A.” about lathe 
centres, in all the mechanics’ shops here’ (Manchester), 
the centres are fixed in taper round holes for general 
work, but ifthe lathe is to be used for drilling, then 
square holes arethe best.—S1amzsu Twins. 

TinNING CAST-IRON VESSELS.—In answer to J. M. 
Herts, I beg to inform him how to tin cast-iron vessels. 
It is done by cleaning the surface of the metal with 
diluted hydrochloric acid, or chloride of tin, and then 
coating by rubbing the heated vessels with tin, or by 
immersing them in a bath of tin.—P,. R. 

For@x.—Mr. Baker enquires for information of a 
very ordinary kind, but let not any discouraging rebuff 
be given him. The few words with which he states his 
difficulty denote simplicity of manner and earnest pur- 
pose combined. Therefore, he will be glad to learn that 
he can make the covering for his fan with thin sheet iron, 
the thinner the iron the easier it will be for him to work; 
he can also make the pipe for the air to pas through, of 
the same kind of iron; if he is not experienced enough to 
make the joints air-tight by rivetting, be can fill up the 
cracks with red lead or putty ; let him take care to leave 
an opening around the spindle of the fan for the air to 
enter, and if he.has not an engine to drive it, he can 
make a small windmill outside his house, which may be 
detached from the fan when there is no wind. If this 
information is not sufficient he is invited to put further 
questions.—CaMERON KNIGHT. 

Eccentric Currer.—Mr. Hunt will observe that 
the micrometer can move the tool only in the direction 
of its length; the diagram is tolerably plain. If this 
gentleman is not a mechanic he will find it most con- 
venient to obtain a little verbal instruction from a maker. 
—CamERon KNIGHT. 

Boring Pumps.—All pumps which are open at both 
ends are bored truest in the vertical machine ; oil is the 
best lubricator, but oil will not make a good surface if 
the cutting apparatus is imperfect.—CamERON KNIGHT. 

WHEEL Curting Macuine.— Cog Mitre Worm” will 
find it much cheaper to send his wheels to a wheel cutter, 
uniess he has a great number to do; if this be the case 
1+5 him write again and he shall receive every informa- 
iion.—CAMERON KNIGHT. 

i RRATA.—The printer made a slight mistake in the 
sacond question of last week. It ought to be Weaver’s 
€ mails”? instead of Weavers ‘“‘nails.’—A HALF 
MECHANIC. _ 

[Several Replies are necessarily held over till next week. ] 


Bracon.—Do you mean the metal or the paper process ? 


RipsanE.—Most likely. 
R. H. Smeruurst.—Received., 


MANCHESTER MrcCHANIC.— The imperial gallon contains 


RaLPH.—Sorbine is a saccharine matter, obtained from 


ANSWERS AND NOTICES TO COR- 


RESPONDENTS AND READERS. 


Aut letters intended for the Editor should be ad“ 


dressed to 75, Fleet-street. ; 


LETTERS applying for information to be furnished by post 


cannot be attended to. 


Correspondents are requested to keep copies of their 


drawings and manuscripts, as the EDITOR eann: t under- 
take to return such as may be rejected, 


Caorp or an Arc.—If we rightly understand your 


question, then, ‘‘ the other part being known,” as half 
the circumference is to the length of the arc so is the 
diameter of circle to the chord of the arc. Take 
this :— 
l 30 : 10 :: 20 


2 
—— = 200 + 30 = 6°6. f 
= (We are replying to your queries by memory, having 
4 mislaid your note.) The equivalent of carbonate of 
soda is 53 + 90; the sp. gr. equivalent to the degrees 


on Sike’s hydrometer form a little manual of some 


100 pages. Get “The Excise Manual.” 
JronmoneEr.—The “Ironmonger and Metal Trades 
Journal” is published at 24, Bow-lane, City. 
W. J. Luxz (Portsea).—We do not think anything is 
to be gained by using your idea. Rather that the form 
would increase the work to be done, not get through 
more work. ` : 


| W. Duxxrn.—Received. 


Frank W. Grirrson.—Work in good stiff putty, then 
cover over with good oil paint. 


4 Camzmron Kyigut.—We should be very glad to receive 


_ such a paper from you. Thanks for your kind sugges- 
tions. 


H. Browy.—l. Depends entirely upon the amount. of: 


money paid. May yet ruu fer 20 years. 2. Inthe 
lump. 3. This depends much upon the neighbourhood 


in which it is manufactured or retailed. Apply to the. 


nearest manufacturing chemist. 


| Ropert H.—Merely a square board, with contrivances 


for exercising the fingers of a pianist. 


| T. C.—We have, you will perceive, inserted one of your 


queries, but we consider that the other is likely to tax 
the good nature of our respected correspondent rather 
too severely. 


N., FrancaLaNza.—yYour disquisition is not suited for our 
The facts of 


columns. Its conclusions are wrong. ‘I 
hfe are not the less physical and chemical because 


accomplished by other than the ordimary physical and : 


chemical forces. The circulation of the blood isa 
physical fact, although it is not a physical force which 
sets the heart in motion. \ 
circulation cease? You will find there is law within 
law; on the inner we do not seek to pronounce. 

TROUBLESOME.—You can certainly get over a distance 
quicker than by walking, but the work is very tiring, 
more particularly on heavy roads. 


Explain yourself more clearly. . 
H. E. T.—The question has been answered more than 
once. See back numbers. 


J. L.—Not upon record. 

G. ANDERSON,—The question was answered in No. 53. 

James Rinawoop.—the galls of commerce vary in size 
from that of a pea to that of a nutmeg. The best galls 
come from Aleppo and Smyrna. 
277°274 cubic inches. 

Learner Worx.—Write to Messrs. Charles, Thomas, 
and Reynolds, 26, Milk-street, City. 


the berries of the mountain ash. 

OxyY-HYDROGEN,—The safest way we know of to work with 
the oxygen-hydrogen blowpipe is to unite the oxygen and 
hydrogen from separate gasholders in a common jet. 
taking care that the hyd.ogen should be in a ga-hoider 
twice as large as that containing the oxygen, or as 
nearly as possible in that proportion, or that means 
should be taken to unite them in the common jet in that 
proportion ; or, if the two gases are m.ngled together in 
a r. seryoir in the proportion of 2 of hydrogen to 1 of 
oxygen, then a sufety tube shouid bə used to pass them 
through. Through such a tube, filled with iron filings 
or copper wire, a stream of oxygen and hydiogen gas 
may be forced with perfect im; unity from a common 
biadder; thus all the phenomena of the most comp‘ex 
pipe may be elucidated, 

HovusEHoLpDER.—A very good preparation for paper, 
when the wall is exposed to damp, consists in washing 


nut galls has been boiled with twelve parts water, and 
strained. A paper ina great degree waterproof is thus 
formed. 

Orp Rustry.—It has been found that the addition of 
resin to lard increases its fluidity, and prevents it 
from forming the acids which corrode metals, and 
-thus adapts it better for lubricating purposes. A 


mixture of lard and resin forms a coating which, how- 


ever thin, is highly effective in preventing sheet or 

- cast iron from rusting. 

Puito.—By not having procured a patent you have lost 
all right to the invention, 

M. M‘DonneELL.—See pages 76, 115, and 358, Vol. TI. 

Z. O.—We do not go so far as to say that the design is 
worthless, but we doubt its working utility. See 
article, ‘The New Motive Power.” 

W. Hunt.—Write, enclosing a postage stamp, to Mr. B. 
Woodcroft, Commissioners of Patents’ office, South- 
ampton Buildings, Chancery-lane, 


Were it so, why does the | 


it over with a solution in which one part powdered | 


ENGLISH. MECHANIC AND MIRROR OF SCIENCE, — BB 


J. H. Rumszy.—We are sorry that the book is useless. 

Joun Kratrine.—Send to the manufacturers, Sharp and 
Co., Atlas Works, Manchester, they will give you their 
descriptive circular, if you forward stamped envelope. 

R. PEaRce.—Barium is prepared by passing the vapour 
of potassium over baryta, ata red heat, in an iron tube. 
The barium is reduced in the tube, and is amalga- 
mated with mercury, which is afterwards distilled off 
from the barium in a glass retort at below red heat. — 

ALEX. Sruart.—Can only be done through our advertis- 
ing columns. See the list of prices. 

A. Frepman.—You will find it in No. 13, Vol. I. 

Louis Parxrs.—The secret lies in placing the heated 
toot in a compound fluid which has the power of more 
rapidly extracting the heat than simple spring water has. 

B.S.—Thanks ; we had quite overlooked your equest. It 
is now ready for your news agent, 

EmMeRY.—Th-+ carbonate of iron is a very abundant ore, 
‘It is prepared when a solution of a protosalt of irod 
is decum:osed by an alkaline carbonate, 

F.G. N. (Dublin). - Madder (rubia tinctarom) gives the 
most intense red with mordants of a'um, 

S. CRANMER.— The rusting and tarnishing of many metals 
is owing to their slow oxidation. Get some pulverized 
hematite ore, place your articles in it, then fire up ty & 
red heat; remove the articles and allow them to cnoi 
down slowly. We are tod this is an excellent preserva- 
tive, and has been used With great good. 

C. BEARE.—We have given instructio:s as to soap at 
various times. Soaps are c loured mostly by means of 
salis of iron and copper introduced during the period of 
saponification, 

H. MERRY.— Linseed oil is one of the best known drying 
oils, - 
Srers.—Turn it before placing in the bath. By that means 
it will be free from grea-e and dirt, and take the coating 

much more readily. 


PATENT RECORD. 
Seiected from the Commissioners of Patents’ Journal, 


LIST OF SPECIFICATIONS, &a. 
PUBLISHED DURING THE WEEK ENDING Manon 31, 1856. 


1030, Signalling in railway trains, J, H. Johnson—2s, 
1031.. Submarine telegraph cables, W. E, Newton—3 J, 
1032, Looms, A. Turner—I1s. 4d. 
1033. Watches, L. B. Phillips—4d. 
1034, Boots and shoes, B. W. L. Nicoll—4d. 
1035, Couplings, J. Dadley—4d, 
. Shackles, R. Turner—4d, Aa i 
. Flying apparatus, G. W. Rothleb—4d. 
. Rotating brushes, J. Hawo:th—8d. 
. Clamps for stretching frames, &c., H. Bridson —104. 
. Lamps, C. Boschan, J. Bindtner, and W. Catfou —8d. 
. Cooking utensil, F. P. Warren—lis. 4d. 
. Cleansing wool, H. Sikes, and G. Jarmain—4d, 
. Door locks and latches, J. Walker —10d, 
. Injecting and spreading liquids ani powders, G. A, 
Montenat— 8d, 
. Bolting and lock ng safe and other doo-s, J, M. 
Hart—4s, 8d. i 
. Fire-arms and cartridges, T. J. Mayall—2s, 6.1. 
. Guide for sewing machines, F, Bapry, & B. Sa; ers—6d. 
. Cue rests, G. Jackson—10d, 
Safety fuse, J. S. Bickford—4d, 
. Elastic binders for boots and shocs, W. Newton—6], 
. Injector, A. V. Newton—lod, ` 
.. Motive-power engine, H. Leonha-dt—2s. 
. Motive power for propelling vessels, G. Rosselet —6d.. 
. Comp sition for cleaning cutlery, edge tools, &e., te. 
Mountford—4d. 
. Signa:ling on railway trains, A. Westhead —4d. 
. Iron safes and strong rooms, Chubb & Goater—4:l. 
. Folding fabrics for pressing, W. 8. Yates—4i. 
. Pipes for water, gas, &., C. F. Cotteri!l—sd 
. Metallic pistons, 8, Dawson, J. Bu:gess, and J. 
Wilson—4d4, 
, Lubricating spindles, shafts, &c., J. Rippon—S8d. 
Looms, C. turner, and T. Room—10d, 
Feeding boilers, &c,, R. A. Brooman—lg, 
. Manufacture of hoop or strip iron, T, Bennett —16d. 
. Furnaces, W. Leardmore—4d, 
5. Shapiug corks, J. McDowall—ls. 4d. 
6, Safety apparatus for steam boilers J. Cour auld—1léd. 
Connecting gaifs to masts, C. R. Fisher—8a, 
. Subst:tute for india-rubber, W. Clark ~4d. 
. Support for invalids, T. BE. Harding—4d, 
. Looms, M. Smith —1s. 2d. 
. Breech-loading fire-arms, A. Henry—1s. 
. Wet gas meters, T, Newbiggin, and A, Hindle —1s. 2d. 
. Swings, J.J. Matthewssn, and If L. Schlee—4d, 
. Ammoniacal gas engines, L, de St. Ceran—8d, 
5. Covering railway vans, &c., E., Morgan and G. H. 
Morgan—ls. 8d. 
Distilling hydrocarbons, J. Dougan—10d. 
. Mincing machines, A. W. Hale—10d. 
Signalling oa railway trains, G. W. Garrood—4d, 
. Cushions fo: steam cylisders, I, C. Bakewell —6d, 
. Skirts, J. O. A. Henderson—4 1. 
1081, Tin and terne plates, J. J. Jenkins—6d. 
1032, Straightening oc curving metal beams, 
plates, J. Todd —I1s. 4d. 
1083. Constructing ships or vesseis, W. B- dder—ls. 
1¢84, Combing, preparing, and drawing wool, &c, T. 
NE Whitehead, and N. Nussey —is. 
1685. Sheaves and bushes for blocks, J. Gardner, R. Lee, 
G. H. Wain, S., C., and S. Hargrove, jan. —4d. 
1686. Looms, J. E. H. Andrews—l1s, 6d. 

*,* Specifications will be forwarded from the Cowrmissuuers of 
Patents Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 53. must. 
be remitted by Post-office Order, made payable at the Post-offive, 5, 
High Holborn, or Mr. Bennet Woedcroft, her Majesty’s Patent O Mee.. 
We cannot undertake to forward Specifications, or Books advertised: 


bars, and 


4 from the office of THE Enauish MEÈCHANIO. 
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PROPERTY RECOR P, 

By Messrs, GADSDEN, ELLIS, and SCORER, at the London 
Tavern,—Leasehold, four houses with shops, being Nos, 
1, 2, 3, and 6, Church-terrace, Ealing, producing 1411. per 
annum, held uncer two leases for 92 years, from 1854 and 
1855, at a peppercorn—sold for 1,6002. 

Freehold, four cottages situate near German-bridge-field 
and Belmont Harrow Weald, producing 381. 2s. per annum 
—sold for 5102, 

Freehold ground rent of 157. per annum, secured upon 
the business premises, No. 48, Chandos street, Covent- 
garden—sold for 4102. 


By Mr, ALFRED FISHER, at Garraway’s—Leasehold, 25 


houses, one with shop, being Nos. 11 to 35, Harris-place, 
Harris-street, Southampton street, Camberwell, producing 
361. 89. per annum, term 78 years from 1863, at 752, per 
annum, and sold subject to a mortgage of 1,1092. and in- 
terest—sold for 590), 


SCIENTIFIC NOTES. 


ORIGIN OF THE DIAMOND,—Contrary to the usual opinion 
that the diamond has been produced by the action of in- 
tense heat on carbon, Herr Goeppert asserts that it owes its 
origin to aqueous agency. His argument is based upon the 
fact that the diamoud becomes black when exposed to a 
very high temperature. He considers that its Neptunian 
origin is proved by the fact that it has often on the surface 
impressions of grains of sand, and sometimes of crystals, 
showing that it has once been soft, 

SEARCHING FOR KNOWLEDGE UNDER DIFFICULTIRS.—The 


Swiss philosophers who took up their residences on the 


Pass of St. Théodule, last autumn, forthe purpose of mak- 
ing meteorological observations during the winter, are all 
well, and though posted at a height of 10,241ft., they do not 
Seem to have suffered much from cold. | 

RELATION BETWEEN REFRACTIVE POWER AND CHEMICAL 
CONSTITUTION. —A very important essay on this relation- 
ship has been published by M. E. Reichert, ina Ę1ecent 
number of Poggendorf’s Annalen. The paper to which 
we refer contains the results of the author’s experiments on 
solution of common salt of different strengths. The per- 
centages of salt, as indicated by the optical method and by 
ordinary ‘analysis, appear to agree very closely. The 
first column of the following table shows the percentages 
as obtained by analysis, and the second gives the results of 
the optical method :— 


2°26 2:27 
T12 7:18 
12 02 12:07 
17 25 17:25 
23°02 22 39 


An equally satisfactory result was obtained with solutions 
of sugar ; but with alcohol and acetic acid the differences 
in the refractive indices are only about halfas great, and 
the indications were therefore not so satisfactory. 

How To REPRODUCE OLD LirnoGRAPHs.—The method, 
which is anew one, has been described by M. Rigaut. 
The lithograph to be transferred to stone is first laid face 
uppermost on a surface of pure water, and thus all those 
portions not covered with ink are allowed to absorb the 
liquid. It is then put between two sheets of blotting- 
paper, which carry off the excess of water; after which it 
is laid face downwards onthe stone, to which it adheres 
perfectly. Another sheet is laid on this, and moistened 
with dilute nitric acid ; the acid penetrates both sheets, and 
eats away the stone in accordance with the lights and 
shades of the original picture. 


PHOTOGRAPHIC NOTES. 


New RESTAND POSING ApparaTus,—Mr. Sarony, the 
well-known Scarborough photographer, has recently placed 
in the market a piece of apparatus intended to supply a 
means of supporting the body as well as the head during 
the process of photographing, It is intended to have 
greater rigidity than ordinary rests, and a variety ofadjust- 
ments to suit different requirements. A somewhat similar 
rest, but more perfectin its mechanism, and, unlike Mr, 
Sarony’s, net a fixture tothe floor of the room, al: hough 
even more rigid,and with all the appliances possessed by the 
above, has been invented by another clever photographer, 
Mr. Harman, of Peckham. 

PERSPECTIVE AND PHoToaRAPHY.—Mr, Carey Lea, the 
American correspondent of the British Journal of Photo- 
graphy, has commenced a series of papers of a kind which 
have long been needed, intended to point out the excep- 
tional and false effects given in perspective by using lenses 
of too shart focus—such as are most commonly used by 
photographers—and other lenses of too long focus. When 
the series are completed, we have some comments to make 
on this subject, which isa most important one, urgently 
demanding attention. As illustrating the necessity there 
is for some elementary information thereon, we may add 
that at one of the photographic meetings a member stated 
gravely that “ painters invariably introduce ‘several points 
of sight,” and another said, or is reported to have said, that 
the photographer should havea background “ painted to 
suit the perspective of the camera most generally in use,” 
as ifthe camera itself, and not its relative positions, gave 
the perspective, or as ifit were possible to take sitters of 
various heights and in different positions, with the camera 
a fixture. 

To OLEAN OFF OLD DRIED FILMS WHETHER VARNISHED OR 
not.—A plan for doing this effectively has been suggested 
by Major Russell as the quickest and easiest he ever tried. 
“Pour common wood naphtha over the plate like collodion, 
and return to the bottle; then rub the surface with a 
rough cloth or tuft of coarse tow. If the film does not come 
off entirely at once, pour naphtha over the plate again. 
The same naphtha may be used indefinitely, following up 
with fresh as it wastes.” 


ENGLISH MECHANIO AND MIRROR OF SCIENCE, 


|Apriz 13, 1866, 
MEETINGS FOR THE WEEK. 


TurspDAy,—Medical and Chirurgical, 83.—Civil Engi- 
neers, 8.—Discussion on “The Mai.tenance and Renewal of 
Permanent Way.”—Photographic,8.—Royal Inst., 3.—Prof, 
Frankland, F.R.S., “On the Non-Metallic Elements.” 

WEDNEsDay.—Society of Arts, 8.—Mr. E. M. Under- 
down, “On the Piracy of Trade Marks.” —Geological, 8, — 
l. Mr. William Keene, ‘On the Brown Cannel or Petro- 
leum Coal-seams at Colley Creek, New South Wales,”—2, 
Rev. W. B. Clark, “On the occurrence and geological posi- 
tion of Oil bearing Rocks in New South Wales,” — 3. Mr. H. 
Bauerman, “On the Copper Mines of the State of Michigan.” 
—Royal Inst., 3.— Prof, Du Bois Reymond, “ On Muscular 
Contraction,” l 

THoRsDAY,—Royal, 84 —Antiquaries, 8},—Royal Inst , 3, 
—Prof. Frankland, ‘‘ On the non-Metallic Elements.” 

Faipay,—Society of Arts, 8.—Cantor Lecture.—Dr, Crace 
Calvert, “On the Synthesis of Organic Substances °— 
(Lecture I:)—Royal Inst., 8.—Prof. Du Bois Reymond, 
‘*On the time required for the transmission of volition 
and sensation through the nerves,”—Astronomical, 8. 


CHEMICAL NOTES. 


se — ENS 


Prores:or W. H. MILLER has been engaged in determin- 
ing the crystalline forms of the graphitoidal varieties of 
boron and silicon, The latter he has ascertained to crystal- 
lize in octohedrons, while the crystals of graphitoidal boron 
appear to belong to the oblique system. 

A DISCOVERY made by M. St. Clair Deville is likely to have 
important technical results. The magnesia obtained by 
calcining the chloride or nitrate of magnesium, when ex- 
posed to water, becomes converted into a compact crystal- 
lized hydrate of great durability. A mixture of the same 
magnesia with chalk or powdered marble made into a plastic 
mass, and placed in water, soon becomes extremely hard ; 
and M. Deville hopes in this way to get a modelled bust 
converted into artificial marble. 

DoLomiTE calcined at a low red heat and powdered, and 
then made into a paste, forms under water a stone of extra- 
ordinary hardness, 

Ir has long been known that calcined magnesium lime 
stone forms a very strong hydraulic cement; and Dr. C 


Calvert has shown that the strength of the cement is in | _SATURDAy.—Royal Botanic, 3$.—Royal Inst, 3,—Mr. 
direct proportion to the amount of magnesia. Dr. Calvert | George Scha:f, “On National Portraits,” 

pe oe the statement of M. Deville, thatthe calcina- ee ee ee ee 

ion of magnesian stones must be carefully managed, too 

high a temperature completely destveying the hydraulicity n RIOJ a CURENT OF caer es 
of the material, It seems important also that the calcined | peak 11 10 12 10| Canada, 1st qual. 17 10 20 0 
product should be very finely ground toimprove the setting. | Quebec, red pn. 3 5 415 Canada,2ndquat. 12 10 14 10 

Harrocate water has long enjoyed some celebrity as a yellow pine 215 310l 3t. Petersburg 
remedial agent, but the recent analysis of one spring by | St.Jehn’sN. yell 0 © 0 0 Yelse 1010 12 0 
Dr. Sheridan Muspratt is likely to bring it into still greater | Meme esses O O O O} Finland........... 3 0 10 0 
repute. The eminent chemist above named has elM sesoses 310 5 0| Memel .....ccce000 00 00 
discovered in what is known as the ‘Cheltenham | Dantzic oak..... - 310 6 O| Christiania, per 
spring,” a large proportion of protochloride of iron, as Ir ess 2 5 3 10 C. 12 ft. 
much indeed as 16'011 grains in the imperial gallon. | Memel fir ess 3 0 3 10 by 3 by 
This, therefore, is the strongest chalybeate spring known, | Riga sseesenesse 3 5 38 10 9in. yellow 18 0 23 0 
and as the condition in which the iron-exists is one of the | Swedish s.es.. 2 5 210|Deck, Plank, 
most favourable for its assimilation by the animal economy, | Masts, Quebec, Dan tzic, 
the water is likely to prove most efficacious in all those w pine... 6 10 810 per i 40 ft “4616 
affections, too numerous to mention, for which iron is pre- Se ping 7 a a i Stav Bi y d: 9 
scribed, It deserves mention that chloride of barium is taanoa Dane k ener 
also present in the water in unusually large quantity, but fm”. ' 510 610 Quebec pipe „80 0 85 0 
this will not detract from the medicinal value of the St. Peter's.. T 0 8 0 puneheon ... 20 0 25 0 
spring, Yellow Pine, per Baltic crown 

BUILDING AND ENGINEERING CON eae ee 

TRACTS OPEN FOR TENDER. MISCELLANEOUS. 

Restoration of Helmsley Parish Church, and reseating ££ 8, & £ 8, 
the same throughout. Particulars of Messrs, Banks and | PUMIOE STONE pr Olive, Gallipoli... 56 10 57 0 
Barry, 1, Westminster Chambers, Victoria-street; Lon- LOD cvreosseeeee 8 Cocoanut, Coch. 
don. ee ou. &C. i aa ton Eosen idies we 10 ne 0 

Supply of about 8,000 yards of cast-iron socket, į Seal, pale pr. tun 50 0 | Palm, tine wwe, 0 43 10 
pipes, with-turned and bored joints, from Sia. to Gin. in | Sperm body «1.120 O O O| Linseed wesw. 4L 0 0 0 
diameter, Purticu'ars of P., P. Marshall, C.E, Totten- Whale Sih’ Sen 490 0 0 ap Eng. E 
ham. pale sessssssse 48 0 50 0[ Cotton, seed es. 33 0 39 0 


Erection of offices, waiting-rooms, &c., at the Newlays 
and Calverley stations of the Midland Railway. Particu- 
lars at the engineers’ offices, Wellington Station, Leeds, 

Erection of certain additions to the lock wards of the 


LATEST PRICES OF METALS. 


COPPER. £ 8. d 
Britis h—cake and tile....es0000.. DOr ton 90 0 0 


Royal Albert Hospital, Devonpo:t. Particulars of Alfred z 
Norman, Esq., Bank Gharbers Plymouth. Sheet a 00 95 0 0 96 0 0 
Alterations aud additions to Nos. 17 and 20, Loadon- | pig in Scotland ssevssrossseeonea POF ON, 314 0 cash. 
road, Southwark. Particulars on the premises. Welsh Bars, in London... do 715 0 8 0 0 
Erection of an hotel, houses, and shops at Lower Nor- Wales ..cccccccece o 612 6 6 15 0 
wood. Particularson application to Mr, Hayton, surveyor, |- Staffordshire ... do 810 0 0 0 0 
8, Broad Sanctuary, Westminster Abbey. Sheets, single in London s... do 10 10 0 000 
Erection ofa parsonage house and other buildings in | Hoops, first qualitY...ssssssese QO 910 0 915 0 
connexion therewith, at Ashon, Warwickshire (near Kenil. LEAD. 
worth and Leamington). Particulars, of Mr. Charles E, | Pig, Foreign.....ssoeereeper ton 20 00 29 5 0 
Davis, 55, Great Pulteney-street, Bath. Red OF minium sesesseesarserenee dO 22 0 O — 
Restoration of pinnacles, and ornamental stonework on | QUIOKSILVER ..... Saar ae bottle 8 0 0 0 0 0 
the tower of Petworth church. Particulars of the vestry “Swedish faggot senepo ton 0 0 0 o 
clerk, Petworth, Surrey. K d 15 5 0 
Supply of blue or red paving bricks, suitable for foot- 1 EE 2 15 10 0 
pathing to the Streets Committee of the Middlesborough l : 
Locat Board, Particulars of Mr. John Dunning, Borough aa Fe eae Dee Os re i A ee 5 


surveyor, Middlesborosgh, 


LONDON COAL EXCHANGE. 
PRICES OF COALS PER Ton. 

Buddle’s West Hartley, 17s. 3d, ; Hastings Hartley, 17s, 3d ; 
Holywell Main, 15s, 94 ; Tanfield Moor Butes, 14s, 6d.; North 
Staffordshire, 17s, ; Wallsend Gosforth, 15s. 6d. ; Wallsend 
Harton, 15s, 6d,; Wallsend Braddyll’s Hetton, 17s. 3d. 
Wallsend Haswell, 19s.; Wallsend Hetton, 19s. ; Wallsend 
South Hetton, 183. 6d. ; Wallsend Caradoc, 18s. ; Wallsend 
Hartlepool, 18s. 6d, ; Wallsend Heugh Hall, 185,; Walisend 
Ke:loe, 18s. 6d. ; Wallsend East Hartlepool, 183, 6d. ; Walls- 
end South Hartlepool, 16s, 6d. Wallsead South Kelloe, 183, 
‘Ships at market, 95; sold, 60; unsold, 35; at sea, 15. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


Villa residence, at Knighton, Leicestershire. Messrs. 
Shenton and Baker, architects ;— Hutchinson and Son (ac- 
cepted), £2,578. i 

The new Victoria Iron Works, Bedford. All ironwork 
found by the proprieto:s. Mr. John Usher, architect :— 
Donnelly, £7,227; Winn and Foster, £6,560 ; Chinnock, 
£6,204; Cunvin, £5,657 ; Day and Hinton, £5,255; Simms 
and Martin, £5,245 ; Freeman and Son, £3,978. 

Accepted for eighty-one workmen’s houses, at Saltaire. 
Messrs. Lockwood and Mawson, architects :—Moulson and 
Sen (excavator, mason, and bricklayers’ work), £13,000; 
Ives and Son, (carpenters and joiners), £4,813; Duck- 
worth (plasterer), £1,400; Stead, (plumber), £521 ; J. and 
J. Hill (slaters), £790; Briggs and Mensforth (painters) 
£366 13s. 

For roads at Temple Cowley, Oxford, for the British 
Land Company :—Bosson, £416! Saul, £320; Morriss‘ 
£225 11s.; Coker, £221 17s.; Brownsell, £185 ; Pipkin, 
£175; Phipps, £110 10s. ; Snow (too late), £105! 

For board-room, house, stabling, offices, &c., for the 
Milverton Board of Health, Leamington, Warwickshire, 
Mr, J. Cundail, architect :—Green, (accepted), £744. 

For alterations at the Green Man, Featherstone-street, 
re ai :—Terrey (accepted). £902; Herring pewterer, 
£138. 

For alterations at the Pagoda, Bermondsey, New 
road :—Anley (accepted), £430 10s. &e. 

For a'terations, &c., at the Mason’s Stables, Piccadilly, 
Mr. J. B. ‘Garling, architect :—Stimpson, £2,875; 
McLachlan £2,868 ; Jackson, £2,428; King & Sons, £2,390 ; 
Nixon, £2,337, 

For parsonage-house at Hemcl, Hempstead Mr. Joseph 
James, architect :—Sear, £1,000; Humphrey, £980. 


OBITUARY. 


Drath or Mr. C. Wyn Wittams.—We learn with 
much sorrow that Mr. C. Wye Williams has expired, at 
the age of eighty-four. Mr, Williams has possibly done 
more than any other individual, since the days of James 
Watt, to reduce the art of burning coal to a science, and 
on his labours in this direction his celebrity principally 
rests. 

DzatH oF Mr. RICHARD ARCHIBALD BRooman.—lItis 
with deep regret that we announce the death of Mr. 
Richard Archibald Brooman, civil engineer and Patent 
agent. The deceased gentleman was for many years 
proprietor of the Mechanics’ Magazine, His loss will be 
mourned not only in his own immediate domestic circle, 
but by many professional brethren and friends, to whom 
he was endeared by acts of courtesy and kindness during 
his long and upright business career. 

Drar or Mr. Groran Runniz.—We regret to an- 
nounce the death of Mr. George Rennie, the eminent 
civil engineer, who died on the afternoon of the 30th at — 
his residence in Wilton-crescent, 


APRIL 13, 1866.] 
IMPORTANT TO ADVERTISERS, 


The Proprietor of the “ English Mechanie’’ gives insers 
tion to Workmen's Advertisements, ‘‘ Situations Wanted,’? 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words. Every additional Hight Words 
Fowrpence. 

Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 
FOR SALE. 


A 1-HORSE POWER STEAM-ENGINE, with upright 
Tubular Boiler; also a -inch centre back gear 
Lathe complete, at W. C. A, Glover, 191, Old Kent-road, 


A six motion fly-wheel, iron standards, slide rest, and 
chucks, Price £13 ; cost £30. Sold in consequence of a 
death. 28, Park-road, Kennington, near Vitriol Works, 


ANTERNS (Pair of), 100 Dissotving Views, Two Gas 
L Bags, Lime Jets, Pressure Boards, Tubeing, large 
Sheet ; everything requisite for showing the above ; to be 
Sold for ha'f their cost. Myr, Collins, 46, Wilsted-street, 
Euston-road, 


ATHE and Tools (Gasfitters’); six-inch centre, iron 
beds, double crank, chucks, complete. 7, Pleasant- 
row, Stepney-green, 


ATHE (Four feet iron bed), six-inch centre, portable 
A Forge, and super Grindstone, At 45, Smyrk’s-road, 
Old Kent-road. 


SITUATIONS WANTED. 


O Railway Contractors and Others. — Wanted, a Re- 

engagement as Clerk or Timekeeper in a Contractor’s 

Office. Good reference. Address, H. Hurst, Post-office, 
Clutton, Bristol. 


O Engineers, &c.—A young man, who has served 

. about seven years in the workshops, wishes for a 
Situation. Has a knowledge of drawing. Address, A. B., 
8, Cloudesley-square, Islington, London. 


TO MILLWRIGHTS, ENGINRERS, PATTERN-MAKERS, AND 
FOUNDERS, 
HE Advertiser, thoroughly experienced, and a good 
draughtsman, requires a Situation as Foreman, in 
any or all of the above branches, Well up in paper-mill 
work. Excellent references and testimonials, Address, 
F. W., Post-office, High Wycombe, Bucks, 


CLERK of Works, of Integrity, Ability, and Sobriety, 
is now Disengaged. Address, A. B., 202, Seymour- 
street, Oakley-square, N.W, 


TO CIVIL ENGINEERS AND CONTRAOTORS. 
HE Advertiser, a man of great experience in docks, 
sea-walls, and breakwaters, wishes a Re-engagement 
as Agent or Inspector, at home or abroad. Age 39. First- 
class reference. Is a practical diver. Address, A, B., 
Post-office, Market-street, St. Alban’s, Herts. 


SITUATIONS VACANT. 


LIND Makers, Bench Hands, and Fixers wanted, 
Guynan and Son, 67, Wells-street, Oxford street, 


IVIL ENGINEERING, — Pupil Wanted. A Civil 
Engineer in Westminster has a Vacancy for a Pupil. 
Apply by letter to A.C.E., Post office, 163, Strand, W.C. 


Ce Makers (Good), Enquire at G, Edwards’s, 7, 
Queen-street, Pitfied-street, Hoxton, 


YARPENTERS Wanted. 32, William-street, St. Peter- 
street, Islington. ' 


ARVER in Wood, J. Bennett & Co., 9, Edward-street, 
Vincent-square, Westminster. 


APERHANGERS and Painters. A handy Man. Apply 
to J, Smith, Cromwell-road, Muswell-hill Estate, 


WANTED TO PURCHASE. 


——— e 


SCRAP IRON, 


NORRINGTON andCO., of CROSBY HALL 

¢ CHAMBERS, BISHOPSGATE-STREET, are prepared to 

give the best market prices for all kinds of Scrap Iron, and remove 

it promptly on receiving instructions, Engineers supplied with good 
cast scrap. 


LY-WHEEDL, from 6 to 7 feet diameter; suitable for 
polishing or turning lathe. Address, G. Cadby, 
la, High Holborn, 


N f ORTICE Machine (Small). Price, &c., to G. F. 
James and Co., 27, Finsbury-place, E.C, 


Sa Engine (Small), of one or two horse power, 
with boiler, egg end preferred; also a 5-inch Centre 
Lathe. E. L., 49, Leicester-square, W.O. 


AW Frame.—A small Second-hand Deal and Batten 
Frame; must be cheap. A. Z., Post-office, Felix- 
terrace, Liverpool-road, Islington, 


7-in. Back Geared Iron Lathe, double throw crank. - 


ENGLISH MECHANIC AND MIRROR! OF SCIENCE | ER 


G Engine and Boiler (2-horse power). Send 
price to “ Engineer,” Mrs, Johnson, Waterloo-place, 
New-road, Chatham. } 


THE PATENT OAP 


FOR MAPS, DRAWINGS, &c, 
Disc at end 


Showing plan * Capped. - 
ESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the,‘ Cap” prevents 
the admission ‘of dust, (2.) That it prevents the ends of the map, 
&c., from being frayed, torn or damaged, (3.) That it economises 
space. (4) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again, 

To be had only of the Patentees, 
Wm. WALLIS and Co. 
1, Charles-street, Parliament-street, Westminster, S.W. 


GIRO we are vent. eevee mere ys > 


ATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician—Dr. BARR MEADOWS, 8, Hince-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants, 
, THOMAS ROBINSON, Hon. Sec. 


LEATHER DRIVING BANDS 
` for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &c. 

W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 

Price Lists Free, 


MESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &e, 
Also, Zinc and Lead Wires, 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: : 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.C. 


ORIZONTAL ENGINES, Cornish and 


Vertical Tubular Boilers of all powers on hand, orin course 
of construction, Apply to JOHN SMITH and Co., Engineers, 927, 
Leadenhall-street, London, E.C, 
The boilers supplied by this firm can be classed A on the books of 
the National Boiler InsuranceQo, (Limited). 


DUBLIN 
INTERNATIONAL EXHIBITION. 


A 


No. 682—CrLAss D—Sxorson 22, 


PRIZE MEDAL 
AWARDED TO 
CHATWOOD’'’S 
PATENT SAFE AND LOCK COMPANY 
| (Limited), | 
LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


FOR THEIR 


FIREPROOF SAFES, LOCKS, &e. 
WITH SPECIAL MENTION oF THE 
“WEDGE PROOF FASTENINGS” 


OF 


S. CHATWOOD 


57 


NEW BOOKS. 


` Just published, price 58., 


A DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are of any value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for imprevement. It includes a 
description of Instruments for striking useful geometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, eonchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Compxting Scale, Geometrical Pen, &e. 

The work is serviceably bound n cloth, containing 250 pages 8vo 
and illustrated by over 200 Engravings. 

‘Remittance 5s., may be in postage stamps, 


Just Our.—Onzu HOUR AT MODELLING. 


ihe ART of ORNAMENTAL and FIGURE 


J MODELLING in CLAY, WAX, &c., in all its branches. 
Simple instructions, Illustrated by Photographs taken from Original 
Clay Models, showing the various stages of execution. Invaluahle to 
Carvers, Masons, Engravers, Die Sinkers, Chasers, Engineers. 
Draughtsmen, &c. Twelve medals have been awarded tothe Author 
for proficiency in the above art. Now ready, post free for 14 stamps, 
Address T. Dewson, Warwick. 


One Volume, post 8vo, with portrait, price 3s, 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 

Establishing the origin of the art. a 
By HENRY DIRCKS, C.E, &e., 
Author of ‘The Life of the Marquis of Worcester,” &c., &e, 
London: E, & F, N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON ENGINEERING 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 


World, E, and F. N. SPON’S CATALOGUE ot BOOKS, 
New and Second-hand, relating to Architecture and Building, Civil, 
Mechanical, and Military Engineering, Metallurgy, and Mining, 
Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &c. 


London: E,& F.N SPON, 16, Bucklersbury. 


WORKMEN’S WAGES, 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
likermanner to save their foremen’s time. 
- Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workinen’s EdXion, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 


AMERICAN MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks: 

TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free, contain full particulars 
of every new scientific book published in the United States, 


PLANS, ELEVATIONS, &ic., Made, Copied, 
Traced Reduced, or Enlarged, in the best manner, at moderate 
harges by J. J. GREENE, 63, Upper Stamford-street Blackfriars 


QGCREW CUTTER’S GUIDE, 


Price 1s. 6d., or stamps. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps jin. 
2 inches, Mr. Whitworth’s thread and make, 

A lithograph showing a new radius gear invented by the author 
of this work. 

Aay be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent, 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales. Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolying View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each, 


A PERIN’S PATENT FRENCH BAND 
\ SAW BLADES. 


SAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole 
right to Tmportand Sell his BAND SAW BLADES 
wi throughout the United Kingdom, beg to announce 
ie. that they are now in a position to supply these Saws 
V7"; irom 1-16th ofan inch to 8 inches ın width, and up 

= ik to 50 feet in length, 


The vast superiority of Perin’s Band Saws over any 
z others in point of finish, toughness, durability, antl 


S. W. and Co. keep a large stock of all sizes up to 
Qin. wide. from which they can supply orders to any 
AN part of the kingdom, within twenty-four hours 
We notice, 


For Price Lists apply to 


SAMUEL WORSSAM & CO. 


SAW MILL ENGINEERS, 


304, KING'S-ROAD, CHELSEA. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


UPFIELD GREEN, 


[APRE 13, 1866, 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, 


PLANS, 


TUCK’S 


INDIA-RUBBER VALVES, &c. 


will appear upon 


upon their 
VALVES GUARANTEED QUALITY, 
SREET INDIA-RUBBER, 
BUFFERS, 
Hosx, Tusing, BANDING, &e. 


J. H. TUCK AND CO. 35, 


TRADE MARE, 
Contractors to the Admiralty. 


WORKS, LAMBETE. 


STEAM ENGINES, 2}-HORSE POWER, 


PUMPS, &c:, 
COMPLETE, £15 15s. 
RAY, MEAD, AND CO., 


W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
161, OLD KENT ROAD. 


JOSEPH STANLEY, 
(Late Fsreman at David Hart’s,) . 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 
83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arrange trom instruction according to 
requirement. 


JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 

ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer's Tools, &c. Boring, turning, planing, screw and wheel 

utting, dividing, &c, 
4, GIBSON-STREET, WATERLOO-ROAD, B, 


UPRIEUXS ANTICORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 
Extracts from Testimonials, 


Mz.J. ABBOTT. 

Sir,—We have used your Composition for some time and find it 
Yemoves the Incrustation upon the inside of the Boiler, better than 
any othercomposition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS. 

Sir,—We have used your Composition for about twelve months, 
and find it the best we ever used, our boilers betng free from scale, 
andin good condition. Please send us a supply as soon as conve- 
nient, and oblige,—Yours respectfully, E. BRITCHFORD, Managing 
Engineer to Messrs. Courage and Co. 

Agent Mr. JAMES ABBOTT, Mill-street, Dockhead, Bermondsey 
London. 


Q TAN DARD GAUGES, Surface Plates, Straight 
Edges, Seales of Length, and other Instruments of Precision of 

- great accuracy and of all sizes, Screwing Tackle, &c. 

H. GARSIDE, 17 Coupland-street, Oxford-street, Manchester, 


Vf OXEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
the security of a deposit or mortgage is given. Life assurance is 
optional—_NATIONAL GUARDIAN ASSURANCE COMPANY 


(Limited), 484, Oxford-street, Bloomsbury, W.C., 
f THOS. BOURNE, Sec. 
£5 000 to LEND in Small Sums, on Security 
% of Leascholds, and repayable by monthly instal- 
ments. For-every £100 advanced (including interest) for 5 years, 
£2 0s. 8d., 10 years, £1 4s. 4d., 12 years, £1 1s. 8d. per month. 
Mr. MALDEN, 37, Hart-street, Bloomsbury, W.C. 


OLLOWAY’S OINTMENT AND PILLS.— 


Great relief.—All Gouty and Rheumatic affections. weakness 
and wasting of the limbs, stiffjoints, and contracted sinews, can be 
treated with the certainty of success, by the diligent friction of this 
excellent ointment, in the affected partafter it has been patiently 
fomented with warm lime. Holloway’s Pillsshould be taken by the 
sufferer, who fairly tries this treatment, because they purify the 
blood, invigorate the stomach, regulate the liver, stimulate the kid- 
neys, act as mild aperients on the bowels, and as tonics on the nerves, 
In skin diseases and glandular cowplaints, Holloway’s remedies are 
earnestly recommended on account of their gentle yet effective 
action, when along chain of scrofulous evils surround a victim, 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGI 


PATENT PACKING FOR STEAM ENGINES, &c., 


J. E. TUCK AWD C0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
r each length of 
TUCK’S PATENT PACKING, as also 


CANNON STREET, E.C. 
HORIZONTAL, with GOVERNORS 


38, Upper Thames Street, H.C 


Illustrated price-lists on application, 


SMALL SCREW CUTTING, TURNING, AND PLANING. | 


RAPIDITY AND ECONOMY. 


NEW WORKS ON ENGI 
(Military, Civil, and Mechanical.) - 
| ARCHITECTURE, SURVEYING, MINING, BUILDING, MONUMENTS, AND DECORATION 


AND DESIGNER, 


NEERING DRAWINGS EXECUTED WITH 


NEERING 


PUBLISHED BY 


ATOHLEY & Co, 
106, GREAT RUSSELL-STREET, LONDON, 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


(Z MIISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H, MURDOCH having succeeded to the Basine 
of Thirty Years, offers his professional services to inventor 


ss of his late Father, which has been established upward: 
s. A circular, containing full information respecting the 


various modes of securing proteztion for inventions at home and abroad, may be had, Gratis, by applying (personally 


or by letter), at his OFFICE FOR PATENTS, 7, STAPLE 


INN, LONDON, 


: PATENTS: | 
ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia 
i _ Patent Agent, 54, Chancery-lane, W.C. - 
Transacts every description of business connected with Letters Patent for Inventions, Provisional protection, 8 to 


8 guineas. A “Guide to Inventors” free by post, 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY & Co., 


73, QUEEN STREET, Lonvon, B.C. 


' Now ready, Tenth Edition, revised with additional matter, neatly 


bound in roan with tuck and gilt edges, price 7s. 6d, 


pocket BOOK OF MECHANICS AND 


ENGINEERING: containing a Memorandum of Facts and 
connection of Practice with Theory. By John W. Nystrom, C.E, 
London: TRUBNER & Co., 60, Paternoster-row, 


A ®CHITECTURAL AND ENGINEERING 
BOOKS.—Messrs. WILLIS and SOTHERAN have 
recently published a CATALOGUE of a CAPITAL COL- 
LECTION of BOOKS, both New and Second-hand, com- 
prising many very highly important and valuable Works 
on ARCHITECTURE and CIVIL ENGINEERING, in 


perfectly clean and good library bindings. Now on SALE, 


at extremely low prices for Cash. The Catalogue sent post- 
free on the receipt of two postage stamps. 


WILLIS & SOTHERAN, Establishment, 42, Charing- 
cross (opposite Craig’g-court), 
O SUFFELL, MATHEMATICAL 
/+ INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 28, 6d. ; T- squares, 1s. to 5s,; Measuresand Rules 
9 fall nations. Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


(aU TON to ARCHITECTS and BUILDERS, 


In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 

SMITH’S PATENT DOUBLE-ACTION DOOR SPRINGS: 

SMITH’S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWS 
The above are most respectfully requested to observe that all 

GENUINE ARTICLES are stamped with the NAME and ADDRESS 
SMITH, Patentee, 69, Princes-street, Leicester-square, London 
and SUCH ONLY are WARRANTED. 


O CONTRACTORS, ENGINEERS, SHIP 
BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Train Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, ‘Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 

Forgings, Castings, and Railway Material of every descriptien, 

JOHN HORSLEY, 
Iron Agency Office, 


2, ST. ANN’S SQUARE, MANCHESTER, 


AMATEURS LATHES. 
(JENILEMEN who 


Screw-cutiing LATHE would do well to order of 


RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 


(7, GREAT SUFFOLE-STREET, BOROUGH, S.E, 
Lathes ready for use from $3 10g, 


require a Turning or | 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, 
22, SKINNER STREET, SNOW HILL. 


PHOTOGRAPHIC Apparatus. A complete set for Land- 
scapes and Carte de Visite Portraits, with guaranteed 
lens and Camera, tripod stand, bath, dipper, scales, and 
weights, printing frame, chemicals, prepated paper, 
and every requisite material, packed in case, and full 
instructions given (see Catalogue, section 3, post free 
(two stamps), £5 5s. l 

Curar Sut of Photographic Apparatus for Portraits 
and Views, with chemicals and good lens, 638. 

Cox’s Compendium of Photography, giving full in- 
structions, illustrated by wood cuts, 52 pages, post free 
7 stamps. i ; . l 

GALILEAN TELESCOPE, 4ft. focus, brass focus tube, 2łin. 
object glass, 12s. 6d. 

Lenses for constructing Telescopes, showing Jupiter’s 
ae or Saturn’s Rings, with instructions, post free, 

s. 6d. 

Lenses for constructing Microscopes, showing 
animalcule in water, with directions, post free, 4s. 6d. 

Compounp MicroscorE, power 2,000 times, in cases 
complete, 8s. 6d. 

WORKING MODEL of Steam Engine, guaranteed, 
5s. 6d. ; ditto, best make, 15s. 

EncGinze Model Boilers, cranks, pistons, slide-valves, 
stopcocks, &c., see catalogue section 5, free 2 stamps. 

HLEctrotyezs Apparatus, whereby copies of Medals, 
Seals, &c., can be readily made, 5s. ; large size, 7s. 6d. 

Apparatus for Electro Gilding or Silver Plating Small 
Articles, 3s. and 9s. 

Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
cither in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material. 

Arr Pumps, Cylinders for Electrical Machines, and 
portions of apparatus of every description for Amateurs. 


A DESCRIPTIVE CATALOGUE 
OF 
OPTICAL AND SCIENTIFIC INSTRUMENTS. 


Srcrion I.—Achromatic, Pocket, and Astronomical 

Telescopes: Single, Compound, and Achromatic 
_ Microscopes. 

Srorron Il.—Magic Lanterns, Dissolving Views, and 
Apparatus for Public or Private Exhibitions. ; 
Szcorron I1.—Photographic Apparatus and Chemical 
Materials. f 
SECTION IV.—Surveying, Mathematical, Meteorological, 

and Nautical Instruments. 

Section V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, Chemical Apparatus and 
Philosophical Instruments. 

Each Section Post-free on receipt of two stamps. 


Published by FREDERICK J. COX, Optician 
22, SKINNER STREET, Sow HILL, LONDON. 


STEAM ENGINES for THE MILLION. 

ERSONS requiring SMALL STEAM ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON WORKS, 

READING, where Engines and Boilers of the best material and work- 

manship can be obtained at such prices never before offered to the 
public. 


MESSRS. DEACON &/DUTTON, PROPRIETORS. 


ApriL 13, 1866.] 


PATENT HOLLOW STEAM PACKING. _ 
[HE -great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
_ Bags, Air-proof Goods, or any description of India-~rubber articles 
made to order. , ia 
Price list or circular, with full description of packing, to be had o. 
the only Manutacturers and Patentees of Hollow Steam Packing. 
FOSTER and WILLIAMS, India-rubber 


Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 


201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the ahove address, 
AMATEURS’ LATHES from 35s, 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufastory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr. H. FERRABEE, Agent. 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUBEN-STREET, LINCOLN’S INN-FIELDS. 


(Late of 5, Wyeh-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


eee Pe 
U SPROTECTED INVENTIONS. — ‘Infor- 


mation for Inventors to the best and cheapest means of pro- 
tecting their inventions, under the Patent or Designs Acts,” by Mr. 
M. Soul, Member Soc. of Arts, formerly conductor of “ The Artisan 
Journal.” Free by post, on application; British and Foreign Patent 
Office, 3, Leadenhall-street, B.C, 


NVENTIONS 


PROTECTED 


moderate charges. The Inventors’ Manual free by post, 
or gratis on application—Apply to Mr. BREWER (late 
Barlow and Co.), 89, Chancery-lane, London, W.C. Es- 
tablished 21 years. a oe 


INVENTORS ASSISTED 
IÑ Securing, Carrying Out, and Disposing of 
their Inventions.—Apply të Messrs. B. BROWNE and CO. 
British and Foreign Patent Office, 49, King William-street, London- 


pridge, 
A Pamphlet gratis, on Cast of Patents, may be had on application. 


[NVENTIONS secured by Patent or Regis- 
— tration, on modefate tetms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62; Chancery-lane, Londun, W.C. 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s. ; 
Belgian Patent, £3 10s. Cireular gratis on application. 


as ee ek 
Ifo SECURE INVENTIONS by Patent right 


at home and abroad, consult Messrs, TONGUE and BIRKBECK 
gratis) 34, Southampton-buildings, Chancery-lane, W.C. 


ae a a 

ATENTS FOR INVENTIONS.—Full 

instructions may be obtained by applying to Mr. W. 

T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. : 


ee 
OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-OROSS, W.O, 


l JPP ATENTS.—MESSRS. LAXTON (many 

years Editors of the “ Civil Engineer and Architect’s J ournal”’) 
Transact all BUSINESS relating to Patents, or Registration of De- 
signs. Six months’ protection from eight guineas.—34, Arundel- 
street, Strand. 


a a E a 
HEEL, RACK, and SCREW CUTTING. 


SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth 3 also racks of any 
ength or pitch. Dividing plates drilled or lined. Screws cut to any 
gize or pitch. J. Wilkinson, Engineer, St, George’s Works, 83, St, 
George’s-road, S. London, 


Be es a Set a 
Po LONDON DRAWING ASSOCIA- 


TION for supplying Engineering, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
ans, Tracings, Wood Engraving, Electrotyping, 7, 
Duke-street, Adelnhi, London. Enclose stamp for pro- 


Spectug, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


| CRICKMER’S PATENT PACKING .. .. 


BY 
PATENT or REGISTRATION, at fixed and most 


_ “EXCELSIOR,” “PRIZE MEDAL” _ 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS, 


¥S easy to operate, simple to learn, quiet in action, and not liable to 
& ‘derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at overy 
inch, willnotrip. Price from £6 6s.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


nace ee aa - - . - 7 : 
Crickmer’s Patent Plastic Metallic Packing. 
FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 

j M . . 6d. lb. | INDIA-RUBBER CORE PACKING (HEMP).. .. ls. 4d. per |b, 

PATENT WIRE GAUZE JOINT ACR x a Ae ae Kak ; Do. “Do. (C orton). E ` 6d. 
j i i it than any other, and being a Pliable Metallic Surface requiring bu tla Pressure . 
Pp Ee AROE E eee paige Hee tight, there is a great saving in friction 
ate any ene Aga TPES. RE BUOM VALVES, WASHERS, &c., & 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, F E BUOKEYS, VA : TERS, &c., &e, Ae 
Mill re Cautioned against Purchasing a Spurious Metallic Packing, purporting to he Crickmer’a, 

ELON eae ores ey eee ee PE GERUEIN CAN (ONL SER OBTAINED FRON 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application, 


NOTICE ! E. BOURDON’S | | 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretiti and 
Zambra, and will be forwarded post-free on application. l 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON. 


ESTABLISHED 1851—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS, 


THE UNIVERSAL OPAL PRINTING FRAME. 
OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N: 
_ ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. | 
MILL AND MACHINE IRONMONGER. 


135, STHEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW -CUTTIN G LATHES. 
FLOORING! DEALS! MAHOGANY! 
WHITE and YELLOW BATTEN S, £8 per 120. 
100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals 


from 10s. 6d. per square. | 8 by 9 Yellow Deals 
£15 per 120. | 3 by 11 Yellow Planks 


ws 128, per square, 
SAMUEL PUTNEY, 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 
SAMUEL ~ BROTHERS, 
Suits for all Occasions — 
36s. to lds. 


£18 per 120, 
£15 per 120, 
20,000 Spruce Deals 4d. per foot, 


Matched Lining 


Boys’ Suits 
16s. to 35s. 
50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which sum is deducted from a purchase, 
Bees sa E A a2 iiia i mee - a o> =e 


PON anon Pn TO OTL EN IN Ay aT eee r ee -2 wen eee fi te . IED p 


60 — ENOLISH MECHANIC AND MIRROR OF SCIENCE, 


W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS’, TRON SHIPBUILDERS, AND BOTLERMAKERS’ TOOLS, 
EROM NEW AND IMPROVED PATTERNS, 


[Arru 13, 1866. 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, 7, 8, 10, 11, 143}, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. long. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in. stroke; 
Punching and Shearing Machines for 4, 3, 3, $, 2, $, and lin. plate; double-ended ditto, for 2? and lin. plate; Shaping Machine, 10in. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft, long, stroke 16in.; Plate-bending Rolls, 8ft, Gin. long; Planing 
Machine, 4ft. x 2ft.; ditto, 24in, x I4in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. . 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound materia] and good workmanship. 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, | 


For Sale, and Ready for Delivery :— 


Height of Centres, Length of Bed 
6} Inches, 6 Feet. 
7 y» 8 p» 
7% 39 l4 13 
a3 8 3» 
8 $3 12 93 
8 os 3 32 
10 33 16 339 
12 a» 16 s» 
10 4, 18s 
kb, 20 ” 
16 ry 13 == 
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SWEDENBORG, THE DISCOVERER OF 
. | OXYGEN GAS. a 
F )NDER this heading there appeared in the 
4 Chemical News, a week or two since, an extract 
from a letter which had been published in the Man- 
_ chester Evaminer and Fimes, claiming the honour of 
the aboye discovery for our # Old Philosopher.” As 
our readers have already been interested in matters 
connected with this remarkable and gifted man, we 
have thought it might further interest them to 
bring the question above noted beforethem, which we 
‘are the better able to do through the courtesy and 


kindness of Mr, Alvey, publisher, of Bloomsbury- 


ENGLISH MEOHANIO AND MIRROR OF SCIENCE. 


street. l . 

Professor Roscoe, in one of his most recent 
lectures on chemistry, in Manchester, reiterated the 
commonly accepted opinion that Dr. Priestley was 
the discoverer of oxygen gas. Our own opinion in 
the matter is, that if discovery consists in the first 
actual presentation of anything to the eye of the 
chemist, then was Dr. Priestley the discoverer of 
what he termed “ dephlogisticated air ;” but if the 
discovery of anything may. be attributed to him 


who, starting from a certain point to arrive at 


another, states that to do so certain things, named, 
must exist and be therefore tangible, then our “ Old 
Philosopher” is the “real original discoverer.” 
However, let the statements speak for themselyes— 
remembering always that Swedenborg wrote more 
than half a century before Priestley. In the 
‘ Principia,” * vol. 2, p. 304, he says :—‘ Air con- 
sists, superficially, of fifth finites (oxygen), and 
within it are enclosed the first and second elemen- 
tary particles ; airis thus perfectly similar to ether, 
from which it differs only in degrees and dimen- 
sions.” In the page following it is said: “ The 


fifth finites (oxygen) have entered into the surface 


of theaérial particle, and the first and second elemen- 
taries into its external space.” The correspondent 
in the Manchester paper says, ‘‘ That this author 
was aware that the two constituents of air are com- 
bined in unequal proportions, and that these vary 
according to circumstances of altitude, climate, &c., 
is obvious from the following quotations :— From 
a small volume of finites may originate a large 
volume of elementaries or of air.’ ‘In the highest 
regions of the atmosphere, on the tops of moun- 
tains . . we find thatthe air is very rare, and 
scarcely affords matter (i.e. fifth finites, or oxygen) 
for supporting fire’ ” That the element least in 
quantity in the air is alsoa constituent in water 
was published in 1721. In his “ Principles of 
Chemistry,” Part IX., p. 16, Swedenborg says :— 
“We think that the particles of water belong to the 
sixth kind of hard particles. . . The dimen- 
sions of the diameters in the hard particles increase 
in a tenfold ratio. The particle of water is 
round. On its surface there are crystals of the 
fifth kind. . on their surface there are crystals 
of the fourth kind, and soon. . .” We cannot 
refrain from giving the following on the position of 
the particles in water (from the same work, issued 
by Mr. Alvey, at p. 17) :—‘‘Since the particles of 
water are of a round shape, and their surfaces are 
occupied by round particles of a smaller kind, 
similar in nature, but differmg in diameter and 
magnitude; and since, from the nature of fire, its 
subtle matter penetrates everywhere amongst the 
interstices of the water, separates one particle from 
another, and thus gives a certain motion to each ; 
(but when this heat flies off, the particles become 


be 


Manchester paper pretty closely ; and will conclude 
as he does with remarks from the “ True Christian 


Religion” of our author respecting fire, and the 


sun, which we summarise as follows :—The 


natural sunis pure fire. The heat and light proceed- | 
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ing from the sun are the two essentials and 
universals by which all things upon earth exist 
and subsist. Whatever exists by means of the 
sun is material. The sun is like a common father 
and the earth like a common mother, from whose 
union all the vegetables which. adorn the surface 
of the earth are brought forth into being. The 
sun consists of created substances, the activity of 
which produces fire. | 

Sa from lack of space, we aré compelled to 
close. 


ON THE CONSTRUCTION OF SPECIFICA- 
TIONS OF PATENTS.—IUL 


T is clear, from the foregoing considerations, 
that, as in the case of all written instruments, 

the judgment of a court “should be simply decla- 
ratory of what is in the instrument,” this rule, 
when applied to specifications, involves a strict 
construction of provisional specifications, as indi- 
cating the ostensible considerations for the grants 
from the crown, and of complete specifications .as 
to those parts of them which purport to define the 
nature and limits of the invention as asserting the 
extent of the claim to exclusive right in relation 
to the public. At the same time, it seems to be 


held as consistent with the rule referred to that 


courts of law should receive explanatory evidence 
concerning the meaning of technical language, and 
construe the descriptive parts of specifications in 
the light of such evidence, making due allowance 
for the natural difficulties of scientific language. 

Having thus arrived at a standard of construc- 
tion for specifications, it is advisable now to pro- 
ceed to the second point proposed for consideration, 
viz., the application of such standard as a test to a 
few reported cases. Itis obvious that the neces- 
sary limits of this article preclude the possibility 
of an extensive reference to cases; it therefore 
becomes important to premise a few observations, 
on the principle of selection intended to be adopted. 

Chief Justice Erle, in his ‘* observations ” above 
referred to, in stating some objections to the con- 
signment of patent cases to a single judge, has the 
following :— 

“ Although there may be now a delay of other causes 
by protracted trials of patent cases, still the remedy, by 
eliminating for future times cases involving questions of 
science from the jurisdiction of the superior courts, 
would introduce a great evil; the judges of the superior 
courts have to decide on every ,interest depending on 
rights, either to property or to personal security, and 
are presumed to be competent to perform every part of 
this duty.” 

The quotation is not continued, because the only 
point to which attention is required to be directed 
in it. is that which presumes the competency of 
judges in general to perform every part of the duty 
of deciding on every interest depending on rights 
to property. It is not intended to question the 
propriety of such presumption, but to accept it 
as involving a principle of great importance to 
society, by its leading to the inference that all. 
rights of property have an equal claim on the 
attention of the judges. i 

The bearing, however, which this admission has 

on the principle of selection of patent cases for 
our present purpose, is that it suggests a choice of 
cases in which the judgments have been such as to 
reflect credit on the bench, considering the con- 
ventional mode of trial which the judges were 
apparently required to administer. 
- If, on applying the proposed standard of con- 
struction to cases of this kind, it should appear 
that the judgments with reference to specifications 
were defective in form rather than in fact, it will 
raise a strong presumption against the existing 
mode of trying cases, as interposing a barrier to 
the direct construction of the document; and it 
is especially in illustration of this point that a few 
cases will now be examined. a 


The first case referred to is-that of Neilson’s hot 


blast. The judgment in this case is constantly 


mentioned with approyal, and is very familiar to 
most persons experienced in patent cases. The 
end proposed to be attained by the invention was 
the use of heated air blown into furnaces instead of 
cold air; and the means of attaining this end was 
by the introduction of-a close vessel, between the 
blowing apparatus and the furnace;in which vessel 


instead of in a cold state, as usual. Looking at 
the means in relation to the end, it seems con- 
ceivable that the invention had its origin in an 
impression of the patentee’s mind of the probable 
advantage to be derived from the substitution of a 
hot blast for a cold plast. i 

Even this idea of advantage from the use of a 

hot blast was by no means a settled point before 
the date of the patent, and, if admitted, it could 
not be carried into effect without adequate means. 
The idea had to be embodied in a form of appa- 
ratus that was capable of producing a beneficial 
effect, but when so embodied it contained within 
itself the germ of future improvement. That form 
of apparatus was a heating vessel, placed between 
the blowing apparatus and the furnace, such vessel 
being air-tight, or nearly so, except that it had 
apertures for the admission of the air from the 
blowing apparatus in order to be heated, and other 
apertures for the emission of the air when heated. 
The air vessel also had to be sufficiently strong to 
endure the blast, and at the commencement and 
during the continuance of the blast it had to be 
kept artificially heated to a considerable tempera- 
ture. It was also suggested that the air vessel 
should be heated by a fire distinct from the fire to 
be affected by the blast or current of heated air, 
and that the vessel and the fire for heating it should 
be enclosed in brickwork or masonry, through 
whick the pipes or tubes connected with the air 
vessel (and leading respectively from the blowing 
apparatus and to the furnace) should pass. 

The air vessel was thus an essential element in 
a combination of parts of apparatus connected with 
the blowing apparatus and the furnace, including 
means by which the external air was blown into 
and through the vessel, and introduced in a heated 
state into the fire reqnired to be affected by the hot 
blast, Although the form of the air vessel might 
be changed, and the arrangement of pipes and 
tubes and other means of communication with the 
blowing ‘apparatus and the furnace ‘respectively 
might be varied, yet there would still be an air 
vessel artificially heated and capable of receiving 
air blown into it, and fransmitting it when heated 
to the furnace. Thus the essential means of 
attaining the end proposed by the invention-was 
the use of an air-heating vessel between the blow- 
ing apparatus and the furnace. | 

Such was the invention disclosed in the specifica- 
tion in this case. The document was defective in 
form, inasmuch as it threw on the court the burden 
of eliciting the claim from the whole statement. 
This might have been a fatal objection to the 
sufficiency of the document, if the subject of the 
patent had been more narrow in its scope. As it 
was, the use of a hot blast in the way proposed 
being new and distinctly appreciable,-the means 
described by which it was stated to be produced 

and applied became intelligible. 
` . There is every reason to believe that the con- 
struction of the specification eventually arrived at 
was a sound one. This will appear from the words 
of Lord Lyndhurst, L.C., with reference to it :— 

“I think the construction put upon the specification 
is a reasonable construction. The whole question turns 
upon the meaning of the word ‘effect’ in the specifica- 
tion, as to the sense in which that word was used by the 
patentee; and I think, adverting to the other parts of 
the specification, that the construction put upon it by 
the Court of Exchequer is a reasonable and proper con- 
struction, and I think, adverting to the last clause of the 
specification, that that must be the meaning of the word 
‘effect’ in that clause; and that, therefore, it would be 
dificult, consistently with the rules of law by which an 
instrument must be construed, taking it altogether, to 
_ have put another construction on the instrument.’ 

But this specification was not construed defini- 
tively until it reached the Court of Exchequer, 
although previous proceedings had been taken in 
equity and at law. In this manner the case illus- 
trates the point on account of which it has been 
cited, inasmuch as it exhibits the practice of post- 
poning the legal construction of the specification 
by the court to the verdict of a jury on the facts, 
which involves the previous trial of the whole case 
made by each party to suit a possible construction 
of the document. With regard to patent cases 
generally, it may be remarked that the objections 


commonly urged against them apply not so much 
to the ultimate construction put upon the specifica- 


tion as to the circuitous course of the preliminary 
SS. 


proceedings. 


UNDERGROUND LONDON. 


T dwellers in this vast metropolis are blessed 
with numerous gas and water companies whose 
supply is simply in about as disgraceful a condition as 
itcan possibly be, considering the enormous sums ex- 
pended upon plant. Seldom a day passes in which, 
in some part or other of our journeys, we do not find 
a street “ up,” the air laden with poisonous effluvia, 
or the sidewalk littered with mud and urchins, the 
latter practising acrobatic feats among monster 
pipes. Truly, between pulling down and building 
up for railways, and tearing up and ramming down 
for gas, water, and telegraph companies, lifein Lon- 
don becomes a burden terrible to bear, and engender~ 
ing reflections on Providence and its ‘“ humble ” in- 
struments which are not provocative of salutary 
feelings. Now more than ever must it force itself 


on even the most obtuse mind that this state of 


things ought to be altered—that underground 
London should be kept down with a strong hand, 
and only be seen or got at through a grating. We 
require a system of subways for the taking of 
water and gas to the houses of the inhabitants 
without disturbing the pavements, and it is 
demonstrable that the use of them by the various 
companies would, even after paying for the accom- 
modation, be a source of great saving to them. At 
present about 30 per cent. of the gas sent through 
the pipes is lost. The absolute annual cost for 
repairs we are of course ignorant of, butit is evident 
that this item in the balance sheet must be a 
startling one. . It may well be, indeed, that 
the various companies cannot afford to sell their 
commodities at less than they now charge; and if 
this be the case they will find it to their profit— 
and so to that of their customers—to help in the 
agitation for a system of subways throughout 
London. l 
Furthermore, no doubt can exist that the ever- 
recurring nuisance of tearing up of our roadways 


‘entails a heavy expense on the ratepayers; for it 


is a fact that no roadway is ever completely re- 
laid after being torn up by companies; and just 
after the proper authorities have relaid one of our 
main thoroughfares down settles a fresh company— 
up once more comes the roadway—and all the 
work is to do over again. 

The subject in hand is not by any means a 
new one. It has been demonstrated in the new 
street, in Southwark, that all that is necessary can 
be easily constructed. Enough has been said to 
indicate that we require subways, and we are con- 
vinced that their use would be a source of -actual 
profit to the companies now laying their pipes 
beneath the roadways, after paying for the accom- 
modation afforded them underground. 

The attention of Mr. Bazalgette is respectfully 
requested to this matter. He has finished the 
sewerage system—which will some day, perhaps, 
be upset by the use of Mr. Moule’s dry earth system, 
or some similar invention; the embankments are 
well under weigh; now let him hand himself down to 
futurity as the deviser of a system of subways— 
backed by a well-devised Act of Parliament, or— 
the franchise extended to those who hold no shares 
in gas, water, or railway companies, the holders 
of that franchise will compel the passing of an Act 
or Acts which shall assist in insuring their lives 
and in retaining for them that most important 
item in happiness—an even temper. 


THE ART OF COINING. 


vI. 
T Weighing Room at the Royal Mint is a 


kind of judicial chamber, and in it sit con- 
stantly a number of silent, but infallible judges, 
who examine, and acquit or condemn, the various 
prisoners brought before them. The judges are 
automatic weighing balances—the prisoners, all 
the gold and silver coins struck at the presses. 
There are in all twelve such balances and they are 
placed on iron tables, each independent of the other. 
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beautiful, perhaps, in construction, and more pre- 
cise in their action than any mechanical appliances _ 
in the kingdom. They supersede the hand labour 
of twenty men and perform their duties with far 
more accuracy than the most skilful of these ever 
attained. . 

In the year 1852 this reformation, among many _ 
others originated by the gallant officer just named, 
was inaugurated, and the well-known engineer of 
York-road, Lambeth, Mr. James Napier, supplied 
the first automatic balance. Soon others followed, ` 
until the number reached the extent stated above 
and became sufficient forthe performance of the work 
of the whole ofthe establishment. It will readily be ~ 
imagined that in so delicate an operation as that of 
weighing individual gold coins, and rejecting those 
which vary more than one quarter of a grain, or 
one half pennyworth in value above or below the 
true standard, the machinery employed must be of 
the finest description and be kept in the most per- 
fect working order. This is peculiarly the case 
with the automaton balances of the Mint, and they 
are consequently almost infallible in their decisions. 
The unerring law of gravitation is the base upon 
which they are contrived, and as friction is mini- 
mised that law has its full sway in governing the 
movements of the machines. It is essential to 
their efficient action that absence of vibration:and 
perfect uniformity of speed should be arrived at, | 
and these important points therefore were studiously 
regarded in erecting the automaton balances. The 
machines, resembling very much atthe first glance 
what are known as skeleton clocks, are placed upon 
stands or tables of cast-iron, and which have their 
upper surfaces planed. The feet of these stands 
rest upon stone foundations of considerable depth, | 
and which serve to isolate the balances from the 
floors and walls of the building and to preserve 
them from the effects of tremor resulting from the 
movement of more weighty machinery in adjacent 
rooms. 

A small atmospheric engine is the direct motive 
power, and this is placed in an obscure corner of 
the room. It is connected by means of a 2-in. 
pipe, with the exhaust tube of the vacuum cham- 
ber referred to in Art. 5, and thus a vacuum 1s 
maintained in a chest below the cylinder. Air 
from the room is admitted by an ordinary slide 
motion alternately above and below the piston, 
just as steam is from the boiler in a steam engine. 
A fly-wheel and governor cause the apparatus to 
assume a yet more complete resemblance to the 
last-named contrivance. It will thus be compre- 
hended that isolation is in every way obtained. 
The vacuum below the cylinder being constant 
and uniform, the quantity of air rushing to fill 
that vacuum must be always equal in volume and 
pressure, hence uniformity of speed in the engine 
must and does follow. No variation of speed in 
any other portion of the Mint machinery can 
affect the atmospheric motor, which is separate 
and distinct from ali. By means of a pair of 
pulleys and a strap, motion is communicated to a 
line of small shafting, supported by pendent, 
brackets, and running from end to end,of the 
room immediately above the line of machines. 
On this overhead shaft a series of small brass 
pulleys are keyed—one for each machine—and 
which are grooved for the reception of gut bands. 
On the tiny driving spindles of the machines 
themselves corresponding pulleys are keyed, and 
miniature friction clutches enable the attendants 
to engage or disengage each machine at plea- 
sure. : 

Of course the actual amount of power consumed 
in moving the balances is infinitesimal; all that 
is needed is regularity of speed, and that is gained 
admirably by the mode described. ae 
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“WILLIAMS’S IMPROVED FURNACE FOR | 


PUDDLING IRON. 
(Illustrated on front page.) 
OUBTULESS, says our contemporary, the Seien- 
tific American, many persons have wondered. 
how cast iron was converted into wrought iron— 
how, from being brittle and crystallined in struc- 
ture, it was changed into a tough and fibrous 
material. The process is very simple, and is thus 
carried on :—A quantity of pig iron is melted in a 
furnace fitted with apertures to admit stout iron 
bars. When the iron is thoroughly fused a work- 
man takes one of these rods in hand, as shown in 
the engraving, inserts it through an opening, and 
works the melted iron back and forth until it 
assumes the shape of a ball. This occupies con- 
siderable time, and is very severe labour, both on 
account of the heat radiated from the furnace and 
- from the weight and nature of the work. A ball 
of 100 pounds is about as heavy as can be handled 
efficiently. - 

The ball having been thus rolled up is hauled to 
the front of the furnace and hoisted out; it is then 
put on a truck and carried to a machine called a 
“ squeezer,” which flattens it out into what is called 


Pod 


a bloom. Itis then reheated in another furnace, 
and is finally rolled or hammered into bars or rods 
of any shape. 

And that is the way cast iron is converted into 
wrought iron; in fact the operation resembles butter- 
making in its manipulation, as much as any process 
all are familiar with. Ifa quantity of cream were 
tossed about until the butter formed we should have a 
puddled ball of butter, and the buttermilk would be 
represented (in the process of making wrought iron 
from cast) by a pile of cinders and melted silex or 
“ slag,” asit is called, that being the refuse worked 
out from the pigiron. In ordinary puddling fur- 
naces the chimney stack is the hottest part. The 
fuel is burnt ata great disadvantage, resulting in 
enormous waste, and adding greatly to the cost of 
production. 

The invention represented in this engraving is 
intended to obviate these objections by consuming 
the gases and products of combustion, generally, 
in the furnace where the iron is melted and puddled, 
and not in the chimney, where no useful effect-is 
gained from it. . 

Fig. 2 shows how this object is obtained. A 
grate, A, is provided at the end, and a fire built 
upon it; from here the heat, smoke, and gases pass 
over into a larger chamber, B, where the iron to be 
melted is laid. The products of combustion, in 
passing over the bridge wall, C, are met by a blast 
of air which, together with the temperature gradually 
obtained in the chamber, results in much better com- 
bustion than usual; so great, in fact, that with the 
same kind of iron and coal used in this and in 
other furnaces a saving of one-fourth the fuel is 
obtained, and nearly 40 per cent. in ore for “ fixing,” 
yielding more iron of a better quality in a shorter 
‘ime. ‘The cost of thisfurnace is about the same 

an ordinary one. i: 

In order to facilitate the process of melting the 
pig and economise fuel as far as possible, the pig 
iron, before being put in the- chamber where it is 
finally melted, is charged into a muffle, at D, which 
heats it very hot. From this it is subsequently re- 
moved, as before explained. 
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In the perspective view there is a trough, E, 
shown, attached to the chimney. This is only a 
section of a length running across the building. 
The pipes, F, going from it enter water boshes, G, 
set about the jambs and sides of the furnace to pre- 
vent them from being burnt out. These water 
boshes are open at the ends, as shown at H, so that 
all danger from generating steam is obviated, the 
same being discharged into the open air instead of 
being confined, or, at best, so set as to require 
watchfulness, as is generally the case. 

This furnace is now in successful operation at 
Montreal, C. E., and the wear and tear of brick- 
work is far less than iscommon in the old plans. 

The inventor is a practical puddler of many 
years’ experience, who states that the furnace is 
adapted to the use of Western coal with blast, and 
an additional advantage is the construction of 
the water boshes. These are economical where 
‘hot fixing” is used, as it generally is at the 
West. The engraving represents a double fur- 


nace, but it can be applied to a single one as well. 

It was patented on the 3rd of October, 1865, 
through the Scientific American Patent Agency, 
New York, U.S. 
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THE ART OF WEAVING.—No. IV. 
Eoo of using plates perforated with the 
proper number of holes that can ever be punched 

in one card for 600 cords, the before-mentioned 
reading in and punching machine is sometimes 
modified in such a way that one plate with one 
row of holes is sufficient, but having the same 
number of punches to punch one row of holes as 
when the card is moved transversely, but if the 
card is moved longitudinally, only twelve pattern 
hole punches are required for each row of holes, 
with the requisite number of punches for lace and 
stud holes. In this modification the keys and 
levers are formed and mounted in such manner 
that they act directly on the heads of the punches. 
The keys are mounted in three rows as before, 
each row behind the other, so that all are easily 
brought within reach of the operator; but they 
may also be mounted in one row if necessary. 
The finger keys are fixed on the front end of the 
levers, the back ends of which are mounted on a 
strong bar or rod in the framing. The front ends 
of the keys have notches or catches formed on 
them, which, when they are depressed, are laid 
hold of by reversed but similar catches fotmed on 
small bell-crank bosses, which are mounted on a 
rod in front of the machine. This rod has another 
rod mounted on and parallel to it at a short dis- 
tance to bear up one of the arms of the bell-cranks 
which rests on it. The outer ends of these arms 
are formed into a small weight to keep them 
down on the rod; another arm of these 
cranks hangs vertically downwards. The rod 
on which these small cranks with their catches 
are mounted is „connected at each end by rods to 
the front and short ends of intermediate levers, the 
long and back ends of which are connected by rods 
to the short and back ends of treadle levers, the long 
ends of which are to the front, and are there con- 
nected by a foottreadle. The extreme ends of the 
intermediate levers are drawn down by a spring 
which thus raises the front ends and with them the 
rods, bars, and bell crank catches. In this case the 
pattern is passed under the roller to which the 


fingers point, and up the front of the machine over 
two rollers near the front, and then along 
the top and overa fourth roller in an adjustable 
bearing on the top of the frame near the back. 
These rollers and pattern and the pointers on the 
finger bar receive motion as formerly described. 
The punches are mounted with springs on them 


in a guide plate fixed underneath and near the 


middle of the levers. Under the punches is the 


plate having holes to correspond to them, and on 


which the cards are punched. The card is placed 


in a small frame, which has small racks connected 


to it at the back. These are drawn backward by 
a small pinion or teeth cut in a shaft which has a 
ratchet wheel with twelve teeth mounted on it, and 
which has also a bell-crank mounted loosely. on 
the same shaft. This bell-crank is moved up, and 
by a slotted rod which is jointed tothe intermediate 
lever, a pawl or click on a pinin the bell-crank 
arm takes into the teeth on the ratchet wheel and 
moves it round a tooth at each time the lever — 
moves up and down. A similar ratchet wheel and 
apparatus are mounted on the cross shaft which 
gives motion to the pattern and pointer, or finger 
tar. In both these ratchet wheels, catches, formed 
on the ends of a lever, take. These catches pre- 
vent the wheels from moving while the pawls are 
drawn over them fora fresh bite. Springs keep 
pawls and catches in gear. A rod is connected 
to the lever on which the catches are formed, which 
when pulled, draws first the lever catches out of 
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gear, by drawing still further to the front; the 
levers strike the other two clicks out of gear. The 
shafts are now thoroughly released, and by means 
of a pulley on each shaft on which chains are 
wound, and which pass over a pulley, and are 
fastened to a weight which draws the shafts and 
all their connections back to their normal positions. 
In reading in as before, the proper keys being 
selected are then depressed by the finger so far as 
that the ratches on the levers are laid hold of by 
those catches which are formed on the small 
bell cranks, and held there until the whole of the 
horizontal row of squares, which are parts of the 
pattern, is read in, when the foot is applied to the 
treadle, and through the rods and levers the rod on 
which the beJl-crank catches are mounted is 
drawn down, and with it of course the bell-crank 
catches are also drawn down, and taking with them 
those levers which have heen depressed and are 
laid hold of by them, so that those levers force the 
punches through the card, and thus punch in it 
the proper holes which correspond with the 
pattern. When the foot is released from the 
treadle the spring on the back end of the inter- 
mediate lever draws it down, and with it its 
connections, and so pulls round the ratchet 
wheels another tooth, which brings a fresh por- 
tion of the card under the punches, and shifts also 
the pointers on to another horizontal square of the 
pattern, This is repeated until the twelve rows 
of holes are punchedit the card. when the lever 


_ APRIL 20, 1866.) 


catches are pulled out of the ratchet wheels, the 
lever takes the pawls out of them, also when the 
weight through the chains and pulleys 
reverses the motions of the shafts, and brings the 
different parts into proper position to commence 
reading in and punching a fresh card. When all 
the vards of a pattern have been read in and 
punched, they are laced together in proper manner 
and order, and mounted in a machine which 
may either be a part of the first machine or its 
modification, In this machine is placed a square 
tumbler in adjustable bearings, on the top of each 
end of the machine. These tumblers 
have their sides to correspond to the 
breadth of the cards and their lacings, and are 
mounted with studs on which the stud-holes of 
the cards are. Rollers are also mounted on the 
top of the framing between the tumblers to bear 
up the slack of the cards, which would otherwise 
hang down between them. The cards hang per- 
pendicular or nearly so, in front of the tumbler 
nearest to the front of the machine, and also over 
and down from the back tumbler. The chain of 
cards may be made into an endless band if neces- 
sary. One ofthe cards from the front tumbler 
hangs in front of a guide plate through which the 
points of a complete set of needles mounted in a 
moveable frame pass, each needle having its own 
guide hole. These needles are mounted 
in tne frame in twelve horizontal rows 
of pattern holes, there being fifty-one in each 
row, exclusive of lace and stud holes. The holes 
in the card that hangs in front of the guide plate, 
coincide with the guide plate holes. In front of 
the card there is another plate fixed with a similar 
number of holes. This plate, which is a sufficient 
thickness to correspond to the Jength of the 
punches which lie at rest in it, is called ‘the 
stock plate. A small distance in front of this 
plate is another, called the centre plate, fixed in 
the framework. This plate is of such thickness 
that one half of the punches project past the front 
and through a thin plate, called the recess plate, 
supported on studs in the last plate. The punches 
are of two diameters, the portions which punch the 
cards are the smallest,.and the back portions the 
thickest. The holes in the stock plate allow these 
portions to pass easily into it, while the holes in 
the plate in its front are of two diameters, so that 
the punches will fit easily into them forward to 
shoulders, where. the different diameters of holes 
meet. On the front of the plate, on suitable guide 
pins, the blank cards to be punched are placed 
with their under edges on the guide pins, and their 
ends supported on ends of similarpins. Supposing 
a punched card in the chain is about to be re- 
peated. The card in the chain must hang down 
behind the thick stock plate in which all the 
punches for the present rest. The sliding frame 
with the mounted needles is drawn forward on 
suitable slides, by properly shaped cams on a shaft 
by means of connecting rods. The needles pass 
through the guide plate, and wherever there are 
holes in the card hanging in front of it, the 
needles pass through them, and push the corres- 
ponding punches in the 
the space between the stock plate and the 
plate in front of it, and right into it, so that the 
shoulders of the punches shall rest against the 
shoulders in the holes in the plate where they are 
left. The needles which come up against a blank 
place in the card when they are being drawn 
‘forward are kept back by the card and cannot touch 
a punch in front of them, but allow them to rest in 
the stock plate. The needles have helical springs 
mounted on them, and abut against a small washer 
fixed on each, and against the inside of the back 
part of the frame ; these springs give way and 
allow the frame to be drawn forward on them until 
the end of its stroke, when at the return stroke 
they come back with it again. It will be seen that 
wherever there has been a hole in the card to be 
repeated, one ofthe needles has entered and pushed 
a punch from the stock plate to the plate in front 
of it. Whenever the needles have been drawn a 
suitable distance back from the punches a stop 
plate of metal is pushed up between the two plates 
by means of suitable cams, rods, and levers, and so 
“prevents the return of the punches, or locks them 


stock plate over. 
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in the plate. Another perforated plate—the die— 
in front of this is now drawn back on to the blank 
card by means of cams and rods, and forces the 
card on to the points of the punches which have 
been locked in the plate, and thus punch the 
proper holes init. Another plate—the comb— 
with needles fixed in it, one for each hole in front 
of the last plate, and which slides on studs in 
it, is now brought back so that the needles 
will pass back through it and push the punches 
back, the stop or lock plate having in the meantime 
been lowered into the stock plate. The card is 
thrown off from the face of the thin plate by means 
of springs between it and the centre plate. The 
plate with the fixed needles, the comb, and the die 
plate are now drawn to the front and another blank 
card inserted. When the moveable needle frame 
was being drawn back by means of stops fixed on 
it acting on the lower end of a lever which is centred 
on a stud fixed in the side frame; the upper end 
of this lever is jointed to rods with catches which 
lay hold of one of four pins or teethin the end of 
each tumbler, and so tumble another square over 
and drop a fresh card of the chain in front of the 
moveable needles; and so the operation may be 
proceeded with until all the pattern is repeated. ` 

Fig. 9, shown on p. 64, is a sectional elevation of 
the machine of which Fig. 8 in our last is a right- 
hand side view. ‘The descriptive matter pertaining 
to the various views will be resumed in our next; 
and no further break made therein. 


ADJUSTING COMPOUND LENSES. ' 
BY PROF, TOWLER.* 

It frequently happens that the photographer has 
already in his possession a pair of quarter or half 
tubes, of nearly equal focal power, or that he could 
easily obtain a second tube to match the one in his 
possession, but not being acquainted with any means 
of adjusting the pair of tubes to an equivalent focus, 
the pair is, or would be, useless for stereoscopic 
purposes. 

The first pair of stereoscopic lenses possessed by 
the writer were originally a couple of half tubes by 
two different opticians, and were not equal in focal 
length ; it was at atime, too, before central stops 
had been introduced into the portrait lens. 

Here, then, were two corrections to be made— 
one for spherical aberration, which existed to a 
considerable extent in either tube, and the second 
for an equivalent focal distance, both of which were 
attained in the following manner :— 

To reduce the spherical aberration to a minimum 
without changing the form of the lenses, a number of 
discs of black calf leather, such as is used for making 
heavy shoes for farmers, &c., were cut out of the 
size of the brass tube holding the lenses; these 
discs were furnished with central apertures varying 
in diameter from one inch and a half to a quarter 
of an inch. By introducing the disc with the 
largest opening and placing it in the brass tube 
between the lenses, it was found that a given land- 
scape picture became more sharp than without the 
stop, and that the greatest sharpness was obtained 
when the leather disc was exactly in the centre 
between the lenses. Discs with smaller and 
smaller apertures were thus tried in succession, and 
the result was that, as the size of the aperture 
diminished, the sharpness of the picture in- 
creased. 

There was nothing new in all this arrangement 
to the scientific optician, and yet, strange to say, 
no one as yet had introduced the central stops be- 
tween the components of a portrait lens. In this 
way the spherical aberration of the two tubes was 
reduced to a minimum as far as regarded the 
means applied. 

As the aperture of the stop, however, became 
diminished, the time of exposure had to be 


increased. 


The second step to be taken consisted in adjust- 
ing the focal power to the same size. 

Before we proceed to show how this is to be 
done, we must instruct our readers how to ascertain 
whether a pair of lenses have or have not the same 
focal length. 

Focus with either lens upon the same object and 
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from the same distance ; if the picture of the object 
is exactly of the same size (which can be measured 
by a pair of fine-pointed compasses or dividers), 
the equivalent power of the two lenses is the same 
in either lens; if the size of the same object in 
either picture on the ground glass is different, 
assume either size as the standard to which the 
other is to be adjusted. If the tubes are half 
tubes, it will be advisable to assume the smallest 
size as the standard. 

To find the Focal Length of a Lens, which is 
Equivalent to two Lenses separated by a given 
Interval, we have the following formula :— 

=- J+Fael+2—ad+1 x 2. 
In which F represents the focal length of the 
single lens, 1 and 2 the respective focal lengths of 
the two lenses separated by the distance (d). 

The reciprocal of the focal length is assumed as 
the representative of the magnifying power of a 
lens; thus 1+F is the reciprocal of F, and ex- 
presses the power of the single lens; but this 
power, as is evident from the abdve formula, in- 
creases as d diminishes, and decreases as d becomes 
enlarged. Proceeding with this knowledge, we 
see at once that, by changing the distance between 
the lenses,—that is, by either increasing or de- 
creasing this distance—we have the means of ad- 
justing the focal length to a given distance. 

We assumed the smallest-sized picture on the 
ground glass as the standard; in reference to this 
standard it is proposed to apply a correction to the 
second tube, so that the picture made by it shall be » 
exactly equal in size to that made by the standard tube. 

In order to make the picture smaller we must 
increase the focal power (1+-F); this is effected by 
diminishing the distance (d) between the front and 
back lens; therefore, remove the lenses and cut 
out from the centre of the brass tube about half an 
inch. This is easily done by means of a new 
triangular file, but much better in the lathe. The 
two edges of the two tubes are finely polished. 

An extra brass tube is now constructed, one 
inch and a half in length, and of a diameter so that 
the two pieces can slide easily but accurately. By 
this adjustment the distance (d) can be increased 
of diminished, to a certain extent, between two limits. 

Screw on the two lensés again, and slide the two 
tubes upon the central tube until the distance bet- 
ween the lenses is now less than it was originally ; 
and placing the camera again upon the position it 
occupied when the standard picture was taken, focus 
upon the same object as before, and measure the 
picture. It will now be lessin size than it was 
before. If it is still not small enough, slide the 
two tubes nearer together, focus again, and measure. 
By this means of approximation you proceed until 
finally tae picture taken by either lens is exactly 
of the same size. We then conclude that the two 
lenses have an equivalent focal length: they are 
then in a condition to be used as a pair for taking 
stereoscopic pictures. 

There may be great dissimilarity of form and 
construction between two such tubes, and the pic- 
tures may not be equally perfect with the same 
exposure, yet the difference in the results in this 
respect will not be very detrimental when the 
pictures are mounted. 

Our.readers will thus see that they have a simple 
means of adjusting their own lenses to an 
equivalent focus, without sending them to an 
optician to have the components of one of them 
ground and polished to other curvatures, an opera- 
tion which is very troublesome and expensive 
when properly performed. 

We have been compelled to make this sort of 
adjustment on a pair of Harrison’s stereoscopic 
lenses, which were returned to the manufacturer 
for correction; but the practical optician failed by 
grinding and polishing in succeeding to the extent 
desired. ‘They were sent back as corrected, and 
we were obliged to resort to the expedient here 
placed before the reader, in order to make the final 
correction. 

The self-safe expedient we have, in like manner, 
been compelled to apply to a pair of the globe 
lenses. But in the latter, the correction to be 
applied being small, it was not necessary to cutthe 
brass tube in two, but simply to unscrew the front 
lens of one combination’ a Couple of turns or so. 
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THE FERROGELATINE DEVELOPER.* 
Mr. Chairman and Gentlemen,—In the dis- 
_ cussion which occurred at the January meeting of 
this Society on the comparative value of the 
érdinaty and the ferrogelatine devélopers, I 
hésitated to give any opinion on the matter, because 
‘I was not then a Member of the Society. Now, 
however, that little difficulty has been removed 
and I have the pleasure of appearing before you to 
ses the results of my experience with this deve- 
oper. 
Since the introduction of gelatine for the put- 
pose of improving the developer, I have almost 
daily experimented with it in all conditions of light, 
and many conditions of temperature excepting 
excessive and continuous. cold weather ; but 
I have no doubt it would fully answer my ex- 
pectations even then. Having tried nearly all the 
published formule, also many modifications of my 
own, Iam quite satisfied that no single formula 
will answer for all kinds of subjects, as some sup- 
pose. Many failures, doubtless, may be attributed 
to this fact alone; for example, I may succeed 
with one particular kind for a landscape brilliantly 
lighted, and of a general tone of actinic colour. 
I praise the developer, and give it to a friend, who 
uses it for some copying-purpose, where no half- 
tone, so to speak, is required. The next time we 
meet, my friend says he cannot get on with the 
new plan, it seems to require a very long exposure, 
arid is altogether not nearly so satisfactory as the 
old method. Of course not; it was simply com- 
bined for an entirely different purpose ; try it with 
à similar subject to the one for which I have used 
it, and then let me have your opinion. Now the 


really do not know when they have got it, and 
continue to pile on the deposit with pyro. and sil- 
ver, or other reintensifying solutions, until they 
make the negative seemingly much more intense, 
when in reality it would print much better had it 
béen left alone ; for frequently it happens that the 
reintensifying process not only alters the thickness 
of the deposit, but changes a. non-actinically co- 
loured image into onë much more permeable by 
actinic light. | 

As “the proof of the pudding is in the eating,” 
so is the quality of the negative notin the negative 
solely, but in the prints that can be procured from 


it. A rock upon which many photographers strike | 


is directing most of their attention to the production 
of a good-looking negative, considering the appear- 
ance of this division of the process the sine qud 
non of clevér manipulation, aud feel disappointed 


on receiving their finished prints, to find they do 


not come up to their expectations, although they 


the negatives in question. 
A wiiversal and definite mixture for every pur- 


introduction of gelatine a power that can be 
+ modified to suit any purpose, and developé any 
kind of picture in photography monocrome that 
could. be developed by a simple iron and acetic-acid 
solution, 

I have this evening brought for your inspection 
a few photographs from negatives produced by 
this process by one development, and no after- 
intensification whatever. ‘Nearly all were taken in 
different lights, from the brightest sunlight at mid- 
diy till laté on a gloomy afternoon, by a Ross 
¥2x10 doublet. The subjects include landscape, 
portrait, ebgraving, and oilpainting copies, to the 
margin of which I have appended the conditions 
under which they were taken. Of the small por- 
trait subjects, I have.brought the negatives which 
were taken by ove lens, the plates being then divi- 
ded; and the halves differently developed, not for 


the purpose of showing any artistic merit; but | 
merely to demonstrate the behaviour of the two | 


different modes of treatment. A 
One negative has received the proper exposure, 


under the circumstances in which it was taken, forthe . 


Se hea 
* Read by Mr. Dunmore before the Photographic Seciety 
of London, 


. distance. 


probably supersede even gelatine. 
ever, those standing near perfectly understood the | 
oracle who had addressed me, by their approving | 
To enter into an explanation with them | 
would be making mystery more mysterious still; | 
so, with a few words and the completion of the | heat developed by the induced current are propor- 
‘tional to the deflection of the dynamometer. 


gestures. 


: little more trouble than small ones. 
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ordinary iron developer; the other was much over- 


exposed for the same. You will observe theresult:— | 
The half receiving the proper exposureand developed 


by the ordinary iron process, although pushed 
to the utmost extent, still requires a little reintensi- 
fying, and shows signs of fog, but would make a 
good printing negative upon receiving the ad- 
ditional intensification; the other, over-exposed 
with this treatment, is irretrievably lost. But both 
halves undergoing the gelatine treatment are satis- 
factory, and make good brilliant prints, and are, in 
fact, all that can be desired. 

Notwithstanding these results, as a portraztist 
I will not discard the old fashion ; for, where num- 
bers have to be attended to, economy of time is a 
paramount consideration.. With the ferrogelatine 
the negative is much slower in development, and, 
although completed in one process, must be com- 
pleted before being set aside; whereas with the 
ordinary kind it is quickly developed, and can be 
set aside until convenient to finish it, without risk 
of deterioration. This I consider the only dis- 


I prefer our new friend, and will stick to him for 
the present, or until superseded. A great advan- 
tage I have found is that where a plate is kept a 
considerable time between sensitizing and develop- 
ment, there is much less tendency to stains. 
of the prints before you were more than an hour 
and a quarter to an hour and a half, the majority 


watching the process, and whom I occasionally 
asked to look after the camera during the time I 


was absent to fetch the plate, were very original, 
eS : a tne | not to say amusing. JIremember one antique farm- 
fact is, that many who say that they get intensity, | labourer asking me, “ I ’spose it’s spurrets inside o 
that ’ere box what makes them picturs.” 


put in the most grave and solemn manner, much 
more than the answer I gave him. What 


“ spurrets ” he intended I am at a loss to deter- | 
‘mine, but some new developing agent; I have no | 


doubt that, were it generally known, it might 


plate, I packed up my camera and moved on. 

At the time the landscapes were taken, I had 
given the gelatine but a short trial, and I feel con- 
fident that, were I to go over the same ground 
again, I should return with much better results, 


‘having since then become thoroughly acquainted 
with the tricks and manners of the new combina- 
Me as ee a et ea ee ee weed. (thous 

iaay be as good as could possibly be obtained from | 


To sum up its good qualities— 


We save much dirt, by not having to intensify. 


We save much time by one operation instead of: 


two. . 

We save many pictures that over-exposure and 
long keeping between sensitizing and development 
would spoil. 


We save much anxiety by having a developer so | 


manageable that we can develop large pictures with 


makes the process a pleasant one, a certain one, 


‘and an easy one, and improves the health of the 


operator by keeping him in a good temper. He 


retires to rest at night pleased with his pictures, 


himself, and all mankind generally, especially 
those gentlemen through whose experiments and 
researches this power has been brought before the 
public. With all this, then, to recommend it, what 
photographer would be without a bottle of it upon 


his operating-table always at hand, and ready when 


wanted, labelled 
“ Ferrogelatine Developer’? 


It has been unanimously resolved at a public i 


meeting held at Lancaster, and presided over by the 
mayor, that science classes in connection with the 
Science and Art Department, South Kensington, 
should be established for that borough. 


This was |. 


I suppose, how-. 


-action on the principal inducing current. 
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‘ON THE HEAT DISENGAGED BY INDUC- 


TION-CURRENTS.—IL. 
: By M. E. EDroND.* 

There is thus perfect proportionality between the 
quantities of heat disengaged by the induced cur- 
rents, and the deflection which these produce in the 
dynamometer. The same restilt was obtained when 
the duration of the induced currents was altered, 
the intensity of the inducing current being kept 
constant. With this view a second special spring 
was fixed to the toothed wheel, so as to close 
another circuit at the moment at which the battery 
was cut off by the other spring at the opening of 
the current. The extra current, produced in 
the induction-coil on opening the battery, had 
time to act, and had the effect of making the dimi- 
nution of the inducing current on opening take 
place far more slowly than in case there was no 
secondary circuit. This arrangement produced no 
change in the induction-current produced by closing 
the circuit. In order, lastly, to vary the duration 


eee ; i of the induced current, an extra induction-coil was 
advantage attached to its use ; in all other respects | 


introduced at first into the inducing current, in 
which was a soft iron cylinder. The effect of this 


latter on the inducing current was to diminish its 
increase on closing. 
So distant from thatin which was produced the induced 
ome | 


This induction-coil was so 


current to be measured, that no action could take 


. place between them. - In order that the quantity of 


; heat produced should not be too small, thre secondary 
of them half an hour, between the two processes, | 


because, when working without a tent, I had fre- 
quently to carry my dark slide a considerable | 
The remarks of the natives who were | 


circuit was removed for this case. In the three 
modes of working, the intensity of the inducing 
current was virtually constant. _ . 

Without accessory circuit and without electro- 


magnet, 
Dynamometer. Heat. 
71°75 110°0 
“With accessory circuit and without electro- 
magnet, | i 
30°83 48:0 
Without accessory circuit but with electro- 
magnet, 
60°01 88°25 
If we calculate the means by the equation 
v=1'512y, we get 
Calculated. Observed. Difference. 
w—46'6 48:0 — 1'4 
90°7 88:25 + 2°45 
108:5 110°0 —1°5 


We see that in this case also the quantities of 


This 
result proves that the heat disengaged in each 


moment by the induced current is proportional to 
the square of the intensity of this current in the 
same moment, or, what is the same thing, that the 
‘heat developed by the entire induced current is 


proportional to ftdt, taking the commencement 


-and end of the induced current as limits of the 
_ We save much expense in pyrogallic acid, silver, | integral. 
vig = wie SOA Pu- | alcohol, and acetic acid. i 
pose of dévelopment 18 not yet discovered, and in | 
all probability never will be; but I consider the | 


II.—An induced current naturally exerts an 
Hence 
are formed in the latter induced currents of a 


' higher order, which, according to their direction, 


add themselyes to or subtract from the principal 
current. Thus the disengagement of heat in the 


inducing current while induction is taking place 


may be different from that which takes place during 
the same length of time but when no induction 


In fact it| takes place. Hence, if we are to measure the heat 


disengaged by induction, we must not only measure 


the quantity of heat which the induction-current 


_developes in a given time, but also that which the 
inducing current developes in the same time, first 


without induction, and then while it is inducing. 
The experiments were arranged in the following 


manner with a yiew to this object. 


The toothed wheel was turned with a constant 
velocity, making an entire turn in a second; and 
ou the stroke of the fortieth second the deflection 
in the galvanometer produced by the thermoelectric 


‘current was observed. To determine the disengage— 


ment of heat due to the induced current, the plati- 


*The original memoir was published in the Comptes Ren- 
dus de V Académie dea Sciencés de Stockholm, 1864, p. 79. The 
above article is the translation of an abstract contained 
in the Bibliothèque Universelle, December 20, 1865.—Hx- 
tracted from: the Londdén, Edinburgh, and Dublin 
Philosophical Magazine for April, 


_Apnit 20, 1866.) 


num, wire to which the thermoelectric pile was 


attached was interposed in the induced current; it 
was then removed and placed in the principal in- 
ducing current. After that, the disengagement of 
heat was examined anew in the platinum wire, first 
when the induced circuit was open and when no 
induction took place, and then when it was closed, 
that is, while under the inducing action of the 
principal circuit. Thus a measure of the heat de- 
veloped by the induction-current in the platinum 
wire during twenty seconds, was obtained ; and the 
same method gave a measure of the development 


of heat due to the principal current in the same 


- platinum wire and in the same time, at first without 
induction, and then during the induction exerted 
by the principal current. ; 

We shall not mention here the experimental 
difficulties which. the author had to overcome, nor 
the proofs he adduces in support of the exactitude 
of the method he followed, and shall only cite the 
final results, 


DRYING GLUTINOUS SUBSTANCES. 


A large number of substances, like gum, &c., 
have, as is well known, the property of agglomer- 
ating, upon drying, into amorphous masses, more 
or less solid and translucent, by which, on the 
one hand, the original appearance of the freshly- 


made preparation is lost, and, on the other, com- . 
In order 


plete desiccation rendered very difficult. 
to obviate this adhesion of the elementary particles 
occuring during the drying of such substances 
under ordinary circumstances, Reischaucer has 
proposed to carry on this operation out of contact 
with the atmosphere, and by the aid of a suitable 
ethereal medium. 

The apparatus employed for this purpose is, in 
its simplest fozm, a well-closed glass vessel filled 
with ether or a similar liquid, at the bottom of 
which is placed the chloride of calcium; quicklime, 
calcined sulphate of copper, &c., intended to 
absorb the water. A shallow vessel is placed 
below the surface of the liquid for the reception 
of the substance to be dried. The Modus ope- 
randi is now a very simple one. The ether con- 
tinually yielding its water to the chloride of cal- 
cium, constantly withdraws it in turn from the sub- 
stance to be dried, until, finally, the latter corres< 
ponds in its hygroscopic state with that of the 
_ desiccating agent. The thorough wetting in this 
manner of the constituent particles of the substance 
to be dried, which of course must be those 
insoluble in an ethereal liquid, prevents their 
sticking together, and the original appearauce is 
retained when dry. | 

Gum, separated by precipitating the aqueous 
solution with alcohol, gives an amorphous white 
mass of very slight adhesiveness, and with no 
. trace of the common glass-like condition. The so- 
called diastase, or the body obtained by precipitat- 
ing the extract of malt with alcohol, deprived of 
water under ether, forms spongy and very light gra- 
nules. In this state it retains its effect upon starch. 
The microscopical examiation of starch paste 


dried by this process leaves scarcely a doubt that. 
the starch grains exist in paste in a state only of. 


extraordinary expansion, and not in that of actual 
solution. Hops give a mass similar to diastase, 
but, however, no longer capable of producing fer- 
mentation. : 

‘The organs of plants dry rapidly under this treat- 
ment, commonly retaining their colour, unless 
unusually delicate. Taken from the ether, they soon 
become moist again in the air, and rapidly lose their 
colour, which, by a continuance in the liquid, 
appears remarkably fine. 

The behaviour of animal productions under thi 
method of drying is of especial interest. It may be 
remarked that, generally, while vegetable matters 
are distinguished by their great brittleness in the 
dry state, those of animal origin are characterised by 
a remarkable toughness, which reaches its highest 
degree in the fibrous formations of the skin. The 
- pliability of thick skin dried in ether over chloride 

of calcium is very extraordinary. Other animal 
preparations at the same time preserve their original 
form in the dry state, the usual contraction of the 
parts being thus avoided, The whole intestines of 
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a young dog, treated in this manner, formed a re- 
markable anatomical preparation, in which the 
delicate structures were preserved in the most 
complete manner upon drying. The lungs and 
liver, to preserve which vain attempts have hitherto 
been made, formed a light spongy mass, retaining 
completely their organisation. š 

It is more than probable that anatomists can make 
use of this process in many cases; as, for instance, 
in the microscopical examination of the kidneys, 
pancreas, &c., particularly in those which have 
hitherto required the solidification of the object by 
chromic acid, &c. The use of the ether in a liquid 
form is frequently not necessary. The skin of 
animals, animal membrane, &c., readily assume, in 
an atmosphere saturated with the vapour of ether, 
containing a suitable, strongly hygroscopic sub- 
stance, a condition similar to. that of white dressed 
leather. A. like satisfactory result, however, is not 
obtained in the desiccation of inorganic substances, 
oxide of iron, alumina, &c., in artificial media. 

It is obvious that this process may be rendered 
useful, under suitable modifications, for other 
purposes. It is a ready method, according to 
Reischauer, for removing acid bodies soluble in 
ether from their aqueous solutions, by putting them 


into an ethereal liquid with caustic lime or potassa. 


—Zeiisch. für anal. Chemie and Scient. Ameri- 


CAN. 


THE RUBY. 


Foremost among coloured stones is the ruby, a 


member of the corundum family, which includes 


algo the Oriental amethyst, the Oriental emerald, 
the sapphire, and some others. It can easily be 
distinguished from these allied stones, but the ruby 
and the spinel are so much alike that they were 
long considered the same stone, and it was, indeed, 
only at the beginning of the present century that 
they were classed as distinct minerals. Mr. Eman- 
uel gives the honour of tbis discovery in Europe to 
Count Bournon; Jameson, in his Mineralogy, 
ascribes it to Romé de Lisle and Werner. Proba- 
bly, as attention had been drawn to the subject at 
that time, the fact had been ascertained simultane- 
ously by them all. In their natural state, the 


-erystallization sufficiently marks the difference 


between the two stones, but when cut they appear 
so much alike, that spinels are still often gold as 
rubies, “ many persons in the trade not being aware 
that they are distinct stones.’ The difference 
may, however, be easily detected, both in their 
specific gravity and hardness. The specific gravity 
of the ruby is higher than that of any other gem, 
excepting the zircon. 

Although found in many parts of the world; 
rubies fit for the jeweller come almost exclusively 
from Ava and Ceylon. It is aremarkable circum- 
stance, first noticed by Hausman, that the precious 


‘stones found in cold and temperate regions have 


neither the same transparency nor brilliancy of 
colour as the same gems found in warm climates,. 


“The colour of the ruby varies from the lichtest: 


rose tint to the deepest carmine. The most valua- 
ble is that particular shade called by jewellers the 
pigeon’s bloed, which is a pure, deep, rich red, 
without any admixture of blue or yellow,” and we 
may add, without that milky tinge with which it 
is often clouded, Small and badly-coloured rubies 
are met with in immense numbers in Ceylon and 
Australia, From this latter country we have seen 
some very fair quality, opalescent stones, and it is 


probable that when more attention is directed to 


thém some very good rubies will be found there, 
Rubies of the “ true blood-red tint,” of large size, 
are the rarest of all gems. These are as much àp- 
preciated in the Hast as in Burope, and this demand 
causes their value to be even greater in proportion 
than that of the diamond. ‘Thus, though a well- 
spread and well-shaped ruby of the purest tint 
weighing one carat may be bought for a price not 
exceeding 207., one of two carats will fetch 801., 
and one of four carats from 4002. to 4502. ; “ stones 
of greater weight than four carats are of such ex- 


ceptional occurrerice as to command fancy prices.” 


There is a very beautiful variety called the aste- 
rias, or star ruby. “ The staris formed by a 


‘silky’? imperfection in the gem; when examined 


by the light of the sun, or even of a candle, it 


ue 


shows forth with great distinctness. Large prices 
have frequently been obtained for such stones, and 
when the gem possesses a fine colour, the asteria- 
tion adds greatly to its beauty.” The ruby, like 
the diamond, is equally brilliant by artificial as 
by natural light ; but the sapphire, though in all . 
respects but colour identically the same stone as 
the ruby, has not this merit. The sapphire is 
found from white to the deepest blueand black, but 
the blue is very seldom pure, or spread over the 
whole substance of the stone. No stone, to use'a 
florist’s term, sports so much as a sapphire; we 
have à specimen white spotted with blue, and 
another (found in a parcel of tin ore brought from 
Australia) of a very deep blue on the © nper surface. 
but nearly green on its lower side, Artificial 
light takes away, as we have said, the brilliancy of 
a sapphire, and it often has a singular «fect on its 
colour ; thus a stone which looks blue by day 
changes by laimplight to the colour af an amethyst, 
and two sapphires which by daylight appear of the 
same hue often differ extremely by night. There are 
star sapphires, as well as star rubies ; they are 
usually of grayish blue tint. Speaking of colour, 
Mr. Emanuel says, that ‘‘ which approximates to 
blue velvet, of the shade formerly called blue du 
voi, is the most valuable; a really fine sapphire 
should appear blue by candlelight as well as by 
day.” The principal locality of the sapphire is 
Ceylon, but here again we must refer to Australia 
as the coming mart for gems. In the exhibition of 
precious stones in Melbourne, before alluded to, the 
sapphire was very prominent, Besides the blue 


there were many of the asterias, a green sapphire 


(a very rare variety), from Daylesford and hair 
brown from Beechworth, 


A. 6IN. iron plate, from the. manufactory of 
Messrs. John Brown and Co., Atlas Works, 
Sheffield, underwent a severe test recently. The 
general opinion of the most competent judges who 
witnessed the trial was, that it has proved to be a 


plate of surprising quality, far exceeding all others 


previously tried at this port. The firing was con- 

ducted under the superintendence of Captain Key, 

C.B., H.M.S. Excellent. 
Tur Vorraic PrLe—REWARD FOR EXTENDING 


.ITS ÅPPLICATION.—Our - Paris correspondent in- 


forms us that the Corps Legislatif has just 
adopted the following projected law :—Art. 1. A 
prize of 50,000 francs to be awarded tothe author 
of the discovery which will render the Voltaic Pile 
applicable with. economy to the following pur- 
poses :—To indtstry as a source of heat, to illumi- 
nating purposes, to chemistry, to mechanics, and 
to practical: medicine." The rules to be adopted 
for the ‘conditions and the judgment of the said 
competition will be determined by a decree.—Art. 2. 
In case that no prize shall have been awarded at 
the period fixed by the above article, the competi- 


‘tion can be prorogued, by a decree of the Emperor, 
‘for a new period of five years. 


CounTERBALANCE Rack Suies.—We have seen a. 
capital little working model of Marygold’s patent 
counterbalance rack slips for window sashes, to 
which the attention of our readers is requested. 
The object of the invention is to dispense with the 
use of sash lines, pulleys, and sash weights. In so 
doing, it is contentled, the window frames will be 
rendered less expensive and more simple in con- 
struction than those now used, as no boxes are 
required, and it will only be necessary to provide 
grooves for the sashes to runin. The sashes may 
also be taken out of the frames without removing. 
the beads, and they may be turned inside out, for 
the convenience of cleaning or mending the win- 
dows, of repairing or painting the sashes. These 
advantages are obtained by securing the sashes to 
vertical sliding slips provided with metal toothed 
racks, which take into and are suspended from 
strong toothed pinions, the spindles of which are 
fixed in theside frames, so that as the sashes hang on 
the pinions, they are made to counterbalance each 
other. This toothed gearingis hidden behind the 


‘sliding slats or slips, and-not being exposed to the 
weather, will not be liable to get out of order, 


Those interested in the matter may see a working 


model at 60, Shoe-Lane, Holbora. 
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ON A BALANCED RUDDER FOR SCREW 
STEAMERS.* 
By W. J. Macquorn RANKINE, C.E. 


1. It is well known that Mr. Arthur Rigg has 
proposed to use fixed deflecting blades for receiving 
the current of water driven obliquely’ upwards by 
paddles, and obliquely in various directions by the 
screw, and turning that current into a direction 
right aft, in order that the increased pressure on 
the concave surfaces of such blades, and the 
diminished pressure on their convex surfaces, may 
produce an additional thrust for driving the vessel, 
and thus save power which would otherwise be 
wasted. That invention is correct in principle, 
and, from the reports of recent experiments, it 
appears to be likely to succeed in practice as applied 
to the screw. 

2. Considering that fixed deflecting blades are 
applicable only to vessels which have an after 
sternpost abaft the screw, and not to those which 
have a balanced rudder and no after sternpost, Mr. 
James R. Napier and the author of this paper have 
proposed to make the balanced rudder itself deflect 
the water gradually into a right aft direction, by 
so shaping it that when the helm is amidships the 
forward edge of the rudder shall stand tangentially 
to the current coming from the screw, and that its 
after edge shall point right aft. 

3. It may be observed that the ordinary plane 
rudder, when standing amidships, deflects the 
stream of water from the screw into a fore and aft 
direction ; but no gain of thrust is thus effected, 
because the pressure of the water on the plane 
rudder acts wholly athwartships, and has no for- 
ward component. 

4, The figure shows the construction for finding 
the proper inclination of the surface of the deflect- 
ing rudder at its forward edge to afore and aft 
line, and also for approxi- 
mately estimating the pro- 
bable gain of thrust through 
the forward component of 
the reaction of the water 
upon therudder. Draw C A 
to represent the speed of ad- 
vance of the screw through 
a solid (= pitch x turns per 
second), cut off from it CB 
to represent the real slip of 
the screw relatively to the 
water of which it lays hold, 
so that B A shall represent 
the speed of the vessel rela- 
tively to the water at her 
stern before that water is 
acted on by the screw, and A B the backward 
speed of that water relatively to the vessel. On 
BC, as a diameter, draw a circle. Lay off the 
angle A C D to represent the obliquity of any 
given strip of the surface of the screw to a fore 
and aft line, and let C D cut the circle in D. 
Join B D; this will represent, in direction and 
magnitude, the velocity which the strip of screw 
surface in question impresses on the particles of 
water. Join AD; this will represent the result- 
ant velocity and direction of the motion, relatively 
to the vessel, of the particles of water after having 
been acted upon by the given strip of screw; and 
this also will be the proper direction for a tangent 
to the surface of the rudder, at that part of its for- 
ward edge which receives the water from the given 
strip of screw surface. 

5. By repeating the same process for a series of 
strips of the screw blade at different distances from 
its axis, a sufficient number of tangents may be 
determined to enable a mould for the rudder to be 
constructed. 

6. From the preceding construction it appears 
that the proper form for the deflecting rudder is 
not a screw surface, and, in particular, that the 
obliquity to a fore and aft line at the forward edge 
of the rudder does not, like that of a screw surface, 
go on continually increasing from the boss out- 
wards, but reaches a maximum at a point opposite 
thatstrip of the screw surface. whose obliquity is such 
that A D is a tangent to the circle B C, beyond 


* Read before the Institution of Naval Architects, 
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which point the obliquity of the rudder continually 
diminishes, while the distance from the axis of the 
screw increases. 

7. The screw blades that are moving from the 
rudder produce forward thrust by diminished 
pressure on its convex surface, just as those that 
are moving towards it produce forward thrust by 
increased pressure on its concave surface. 

8. To obtain an approximate representation of 
the gain of thrust through the forward component 
of the reaction of the deflected stream upon the 
rudder. Let fall D E perpendicular to A C; 
make A F—A D; then if all the particles of water 
acted on by the screw were deflected into a direction 
right aft, the thrust would be increased in the ratio 
p giving a as the proportionate gain of 
thrust from the water acted on by the given strips 
of screw surface and deflecting rudder surface ; 
and the mean value of that fraction for the whole 
depth of the rudder and screw would be the pro- 
portionate gain of thrust on the whole. But the 
deflecting rudder acts only on the horizontal or 
thwart-ship component of the oblique motion of 
the water, and not on the vertical component; 
hence, about one-half of the beforementioned gain 


(that is, the mean value of va) may be taken 


-as the proportion borne by the thrust gained through 


the rudder to the thrust of the screw alone, supposing 
the apparatus to be perfect in its action; and if we 
take seven-tenths of that theoretical gain as the 
actual gain, the proportion borne by that actual 
gain of thrust to the thrust of the screw alone may 


; apa 
be estimated as = 0°35 BE. 

9. The drag produced by this rudder when the 
ship is under sail alone may be estimated as bear- 
ing the same proportion to the drag produced under 
the same circumstances by the screw that the 
theoretical gain of thrust bears to the thrust of the 
screw alone. 

10. The deflecting rudder may be expected 
to improve the steering of the vessel; for 
when the ordinary plane rudder is put over, the 
obliquity of the current from the screw causes 
it to continue to press partially on the wrong side 
of the rudder until the angle made by the rudder 
with the keel becomes equal to the greatest angular 
obliquity of the current; whereas when the deflect- 
ing rudder is put over, the proper action of the 
current upon it commences immediately. 


APPLICATION OF HYDRAULICS TO 
STEAMSHIPS. 


o~ referring to page 37, No. 54, the reader 

will find a short account of Mr, Ruthven’s 
hydraulic propeller the “ Nautilus,” which, since 
that was printed, has achieved a great success on 
the Thames, having made, under many disad- 
vantages, 114 knots an hour. There is no doubt, 
then, that a second great rival to the paddle has 
firmly taken its stand, and, we are almost inclined 
to fancy, will do as good, if not better, work than 
the ordinary screw. 

The principle of the “Nautilus” can be described. 
in a sentence. In the centre of the ship, and below 
the water-line, there is fixed a kind of turbine 
wheel, supplied with water through holes in the 
ship’s bottom, and which, being set in motion by 
an ordinary steam engine, revolves rapidly, and 
drives out a thick continuous column of water 
through nozzles in the sides of the ship. The 
propelling power acts directly on the vessel (some- 
thing like the recoil produced on firing a gun), 
preventing loss of power. When the stream is 
directed astern the ship goes ahead, and vice versd, 
and when the streams flow, one each way, the 
vessel turns exactly as if on a pivot. As these 
nozzles actin steering, the loss of arudder during a 
gale will be in noway felt. This is another ad- 
vantage; in warfare the fouling of the screw by 
wreck is done away with, as also the inevitable 
weakening of the stern. A leak, that terror to all 
mariners, is stated to be rather an advantage than 
otherwise, as “the greedy wheel can be made to swal- 
low up the dangerous water, and in doing so, send it 
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out faster than it came in.” Furthermore, by means 
of the nozzles the vessel can be brought to a dead stop 
within half her own length—and the ship can be 
stopped or speed slackened from a deck platform. 
On Saturday week last the “ Nautilus” was tried 
against an iron boat, but held her own, and once or 
twice got well ahead. 

The Admiralty are constructing a gunboat 
with Mr. Ruthven’s patent turbine propeller, which 
will soon be ready; and now, after 25 years of 
anxious scheming, the inventor seems likely to reap 
the benefits of his genius and untiring perseverance. 
We may add that Mr. Ruthven is an Edinburgh 
man; and as from Glasgow proceeded that which 
revolutionized ocean navigation—the steam engine 
of Watt—so from Edinburgh may come that which 
will re-revolutionize it. 
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THE TRANSMUTATION OF METALS. 

The alleged discovery of the grand reve of 
alchemists of olden times—the Philosopher’s Stone 
—whereby silver, mercury, and copper can be 
transformed into gold, has been just announced, in 
a memoir entitled ‘The Transmutation of Metals, 
presented to the Academy of Sciences,” by MM. 
Henri Favre, doctor of medicine, chief editor of 
La France Medical, and Juste Frantz, metallurgist ; 
and on the evening of the 17th ult. M. Favre 
delivered a most interesting lecture on this 
subject to—as may have been expected—a densely 
crowded audience. The following is a resumé of 
their doctrines :—Hitherto the science of chemistry 
has been founded upon two terms essentially 
distinct—extraction and combination. Analysis 
represents the first, and synthesis the latter. Now, 
to these two terms we must add a third—transmu- 
tation, always suspected to exist but never proved. 
To do this it must be understood that all bodies 
in Nature owe their respective properties solely 
to the fixations oi forces passing momentarily to a 
static state, but always ‘‘evolutive ” in a dispos- 
able field of action. These substances are then 
all produced by the action of one original and 
common principle brought into action. Their 
transmutation is effected by condensation, or by 
the displacement of the forces which hold them 
for the moment in equilibrio. It is an exchange 
between the dynamo-statical properties of each 
metal and the dynamo-tensionalj efforts exerted 
by the agent employed; and, since the metals, 
simple in their chemical order, are compound in 
ther dynamo-static state, it follows that the 
transmutation of metals can always take place, 
provided they are in media, in which the suitable 
elementary conditions will exist to effect the 
different changes. Such are the principles on 
which depend the operations of metallic transmu- 
tation. They have their laws. The first is that 
of solutions, It is on the difference of solubility 
of the metals that all the secret of transmutation 
emperically depends. The decisive experiments 
by which the authors of this discovery demonstrate 
the transmutation of silver into gold, show that 
it depends on two distinct operations—the first is 
to change the state of the silver, producing another 
substance which is not yet gold; the second consists 
in bringing the condition of this new undetermined 
substance to the state of pure gold. The process 
is thus described :—A certain quantity of chlorhy- 
drate of ammonia is dissolved in liquid ammonia : 
this salt should be reduced to a fine powder. If 
the solution be turbid it is to be filtered ; chloride 
of silver, perfectly white and humid, is then added, 
and the bottle well shaken up. ‘The chloride of 
silver is dissolved, the solution becomes yellow, 
and deposits a precipitate of the same colour, 
which must be collected most carefully. The 
characters-of this powder are—l. When introduced 
into aqua regia it is completely dissolved, and a 
new addition of ammonia precipitates it.—2. It is 
not fulminating.—3. Lastly, it furnishes gold by 
the galvanic pile—that is to say, when placed 
between the two poles of one of Bunsen’s ele- 
ments. Here is produced the most remarkable 
phenomenon—a transformation and a separation 
simultaneously. The ammonia is the dissolvent of 
the chloride of silver, and at the same time the 
reactive of. the metal transformed by the 
chlorine, . 
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‘SUBMARINE TELEGRAPHY.—IX.* 
ELECTRICAL TESTS. 7 

Table X. givesthe formula and constants by which 
the resistance of any wire between those limits may 
be calculated. Roughly, all pure metals increase 
from 0'37 to 0°39 per cent. for each degree of 
temperature within the limits usually occurring in 
rooms. Table XI. gives the specific resistance ot 
the more important metals at various temperatures. 
The resistance of most alloys is very much greater 

` than the mean of the metals composing them ; indeed, 
a singularly small mixture of a foreign metal reduces 
the resistance of the pure metals very largely: so 
much so, that in commerce copper cannot be obtained 
which -is equal or even nearly equal to that of pure 
copper. 
above tables are only applicable with accuracy to 
pure metals. In old cables the quality sometimes 
was very bad, but lately the resistance of cable 
copper has usually been only about 10 per cent. more 
than that of pure copper. Table XII. gives the 


TABLE X. 
Constants, for metals or alloys, by which to caleu- 
late the resistance R at temperature ¢ from the 
resistance 7 at zero:—R=r (1+ at+0d t). 


as b. 
+ Pure metals......... 0°'003824 + 0°00000126 
Mercury cirerer iini 0°0007485— 0°000000398 
German Silver ...... 0°0004433 + 0'000000152 
Platinum silver ...... 0'00031_,. a 
Gold silver ............ 0°0006999— 0°000000062 


TABLE XI. 
Resistance in B A units of wires one foot long 
weighing one grain. 


mperature : : latinum 
re Soft copper, |Hard copper cent Tae. § 
0 0°2064, 0°2106 10°61 16:97 
5 0°2102 0'2147 10°628 17°00 
19 0°2144, 0°2188 10°647 17°02 
11 0°2153 0'2197 . a ae 
12 0°2161 0°2205 ave 
13 0°2170 0°2214; ate ea 
14 0:2178  0'2222 : Sas oe 
15 0'2186 0'2231 10:665 17:05 
16 0°2194, 0°2239 oP aes 
17 0°2203 0'2248 ` one 
18 0'2211 0'2256 ies 
19 0°2220 0'2265 die see 
20 0:2228 0°2272 10682 17°08 
21 0:2237 0:2283 ies eee 
22 0°2242 0°2288 ve 
23 0°2253 0°2299 a 
24, 0°2262 0:2308 Sas T 
25 0°2271 0°2317 10'702 17°10 
26 0°2279 0°2325 sks vee 
27 `. 0°2287 0'2334 or 
28 0°2296 =|. 0°2343 te det 
29 0°2305 0°2352 “aa he 
30 0°2313 0°2360 10°720 17°13 
3L 0°2322 | 0'2369 vi veel 
32 0'2328 0:2375 a es 
33 0'2340 0°2388 sa SN 
34 0:2348 0°2396 re ene 
35 0°2357 0°2405 10°739 17°15 
36 0°2365 0°2413 » yi eos 
37 0°2376 0°2424, ‘Sie ee 
38 0°2383 0°2432 oo eee 
39 0'2391 0°2440 se 3 
40 0°2400 0°2449 10°757 17°18 
TABLE XII. 


Resistance per knot and specific resistance in B A 
units of conductors and insulators of various 
cables at 24° C. 


8 [fa [Be E asa 

BS |e | 8 8 318 2a% 
„3 (2S | pSeuS (ASABE 
Qe |8 aS Soe [Brow sas 
aO pA 1 Sees lidos o 
Name of Cable. o ËG “RO RNET: DRO oF 
las les | a23 aige 
a fao os" oO jagaan 
Bo [88 | BA 2 IBaaoga 
‘tO ot a OD FO oO 80 

on aS Ja R o j ARS 

as | Ra a & 

i | , conan | [ 28x 106t0 |} 0°875x 1012 
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* Lecture IV.—“ On Submarine Telegraphy.’? By 
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+ Approximate or mean formula. l 

{ Calculated from spec. gravity 8'47. 

§ Calculated from spec, gravity 12°0, 
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resistance of the copper of various cables at 24° 
centigrade, also the specific resistance at the same 
temperature. Although alloys cannot be used for 
cables, owing to their high resistance, they are very 
useful in the construction of resistance coils, since 
not only are coils of great resistance made of small 
bulk by their use, but these coils are much less 
altered by a change of temperature than if made of 
simple metals. The tables contain the resistances of 
chiefalloys now in use with the co-efficients for tem- 
perature corrections. There are many points of great 
practical importance in measuring the resistance 
of conductors which cannot be here fully treated 
of Thus all resistance coils should be wound 
double so that the current may pass both ways 
round the coil equally ; this prevents self-induction 
—a disturbing element. Care must generally be 
taken in using. the Wheatstone balance to connect 
first the battery at o (fig. 1), and then the galvano- 
meter at p. The battery must be left connected 
for the shortest possible time, to avoid heating the 
wires ; special precautions must be taken to avoid 
resistances at connexions, which are often consider- 
able. The resistance of the wires composing the 
balance should not differ too greatly from that to 
be measured; short wire galvanometers answer 
best for short wires; long wire galvanometers for 
long wires; one cell of large surface generally 
gives better results than large batteries; the 
temperature of the wire to be measured, and that 
of the resistance coils should be accurately observed. 
These and many other points could only be fully 
developed in a treatise on testing. Practically, 
the copper of a cable is tested before it is used, to 
ascertain whether its quality is equal to that 
specified ; when a knot.of wire is covered itis again 
tested for resistance, to ensure that the proper 
quantity and quality of wire has been used; finally, 
after the cable is covered the resistance test serves 
to check the length of the cable in circuit, to ensure 
that the conductor is at no point interrupted, and 
that the temperature in the tank is not higher than 
it should be. l 

3. Tests of Insulator.—A material is said to 
insulate well if it offers great resistance to the 
passage of a current of electricity. The word re- 
sistance is here used precisely in the sense in which 
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it was applied to conductors; . conductors and in- 
sulators ‘both resist the passage of a current, the 
former allowing a considerable current to be pro- 
duced by a small battery, the latter allowing but a 
feeble current to be produced. by a powerful battery. 
The object of surrounding a conductor with a good 
insulator is to prevent any serious proportion of the 
current from being diverted to the sea or earth 
near the conductor; the insulator acts the part of 
the pipe directing and containing the current; the 
copper acts more nearly the part of the vacant 
space, allowing the current to pass, and retarding 
it only by friction. A pipe to contain water can 
be made so that it shall not leak, but no material 
known, except dry air, will perfectly contain 
electricity ; some leakage, indicated by a current, 
always occurs; and the simplest test of the sound- 


ness of the insulator is to connect one end of the 
conductor A (Fig. 2) with one pole of a battery, 
Z, the other pole of which is joined to the water . 
surrounding the insulated wire in the tank T 
(Fig. 2). Ifa galvanometer, G, be placed between 
the battery and the conductor, and the other 
end of the conductor insulated, any current 
producing a deflection in the galvanometer 
must pass through the sheath from the copper to the 
water; such a current is often called a leakage. 
With a battery of known strength, and a galvano- 
meter with which the observer is already well ac- 
quainted, the greater or less deflection of the gal- 
vanometer needle will often be sufficient to show 
whether this leakage is so excessive as to indicate 
a flaw in the insulator connecting the water and 
the copper ; this was the earliest insulation test ;~ 
but it is clearly far from giving a measurement of 
the accurate kind which has been described for 
conductors. No two galvanometers are alike, nor 
is any one instrument constant in its indications ; 
moreover an instrument of suitable delicacy for one 
length of insulated wire is unsuitable for another ; 
the test is, therefore, a very rude and imperfect one, 
but a slight modification allows us to use it for the 
purpose of expressing with some accuracy the re-. 
sistance of the insulator in the same units as those 
used for the conductor. Immediately after observ- 
ing the deflection with the connections in Fig. 2, 
remove the insulated wire A B, and join the gal- 
vanometer and battery, as in Fig, 3, inserting a set 
of resistance coils at R, and joining a b by a short 
coil S, with a resistance bearing a certain definite 
ratio to that of the galvanometer, for instance, with 
1-999th part of that resistance. The current from 
the battery will, at a and b, divide itself between 
the two branches S and G, in the ratio of 999 to 1; 
now adjust the resistance coils R until the same 
deflection be obtained as before; then if we ceall x 
the whole resistance of the circuit when connected 
asin Fig. 3, the resistance of the circuit in Fig. 2, 
which is sensibly equal to that of the insulating 
sheath, will be 1,000 x, since the current in the 
first case must have been 1,000 times less than in 
the second case, when only 1-1000th part of the 
current flowed through the galvanometer. It will 
be obvious that we might use for the first connec- 
tion a battery of 100 times greater electromotive 
force than is used in the second case; then the 
resistance of the insulator would be 100,000 x. In 
many cases x may be taken as equal to R, neglect- 
ing the other parts of the circuit. This can always 
be safely done if R be large, S very small, and 
KZ be a large single cell; but it is not difficult to 
calculate the whole resistance œ, when the above 
conditions cannot be obtained. The resistance be- 


| tween.a and 6 is made up of two wires joined in 


what is called multiple are; call S the one resist- 


| ance, G the other, then ` 


i 
the resistance of the two is 1- 1 


‘a + g To 


| obtain the total resistance of the circuit, add the 


resistance of the battery and the resistance R. It 
will be further obvious that the resistance R need 
not be adjusted so as to give exactly the deflection 
obtained with the connection in Fig. 2, If any 
convenient deflection be observed with a given re- 
sistance Ri, the resistance R is given by a simple 
proportion. Moreover, it is unnecessary to repeat 
the test of Fig. 3 every time an insulation test is 
made; we may often assume that unless some 
accident has happened to the instrument it will 
remain constant for some hours; in that case, having 
found the resistance which corresponds to one 
deflection (Fig. 2) the resistance corresponding to 
other deflections results from a simple proportion. 
It is assumed, of course, that a galvanometer is used 
in which the deflections are proportional to the mag- 
nitude of the current, as is the case with reflectitig 
galvanometers. In making the test (Fig. 2) care 
must be taken to prevent the first shock of the current 
from passing through the galvanometer; for this 
purpose a connection of very small resistancemay be 
placed, as at o. This connection must be broken 
immediately after the battery hasbeen applied. The 
reason why this precaution is necessary will be 
mentioned in the next lecture. 
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ON A METHOD OF PROPELLING SHIPS 
IN A CALM BY THE ACTION OF THE 
SWELL OR WAVES.* : 


By Mr. G. W. Surma, C.E. 


Little need be urged in favour of such an 
arrangement, as it will be readily granted by any 
one who knows the loss attendant upon a calm at 
sea, that any forward movement given to the vessel 
will be of material benefit in working her into a 
wind that may lead her to her destined port. The 
arrangement is not put forward as a riyal to steam 
power, but merely an auxiliary to assist vessels 
over those belts of calms that exist on the high 
seas, and especially in the tropics. 

The idea of propelling ships by the action of the 
swell of the ocean does not seem to be entirely 
new, as upon reference to the list of patents on 
' marine propulsion we find no fewer than eight 
attempts from the year 1801 to 1856; all of them, 
however, requiring machinery of immense extent— 
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in some cases occupying the whole deck of the 
ship—while some are faulty in their construction, 
and would be totally ineffectual in producing a 
forward movement. 

The leading feature in the construction of this 
invention is the simplicity with which propulsion 
may be obtained, while from its nature any ship’s 
officer with one or two hands can ship or unship 
the apparatus in a very short time; and from the 
fact of all its parts being overboard, the ship can 
be worked without any encumbrance. Any vessel 
can be fitted up with the apparatus without altering 
any portion of her hull or rigging. 

To illustrate the method proposed, we would 
solicit your attention to fig. 1, which is an end view 
of a vessel in the trough of the sea, heeling over to 
the right to meet the swell running in the direction 
of the arrow. Fig. 2 shows the position of the 
vessel.when the swell has passed to the other side. 
It will be thus seen if outriggers or spars are put 
over the vessel’s side, as in the dotted lines, their 
ends will alternately advance and recede from the 
surface of the water with each roll—and thus, if 

` a propeller could be communicated with that would 
keep the position of the surface of the water with 


* Read at the Institution of Engineers in Scotland. 


respect to the vessel, we should have our outriggers 
or spars converted into a working beam, the waves 
being the motive power. 

In order to take advantage of this motion we 
would propose :— 

1. Fitting two iron guides, as shown on the 
drawing, fig. 5, behind the rudder, made secure 
under the taffrail, and resting on a beam extending 
from the keel. 

2. A wooden spar working on a pivot in a truck 
to slide in the forementioned guide rods to suit 


‘itself to any position of the vessel—this spar to be 


in length the breadth of the vessel, and make 
secure under the taffrail when not in use. 

3. Two auxiliary spars to be fastened on either 
end of this spar by copper bolts and rest (these are 
merely to lengthen out the main spar to the proper 
dimensions). | 

4. Brackets with journals, as shown, fig. 7, to 
be placed on these auxiliary spars, on which the 
paddles will work. The paddles propel one way, 


FIG 1. 


FIG. 7, 


and drag through the water when forced the 
other. 

5. An outrigger plaeed on either side of the 
vessel, and secured to the deck; from the end of 
these a connecting rod will werk the paddles. 

6. A floating spar on either side to fasten boats 
to and keep them in position. 

These fittings being on a vessel, the method pro- 
posed to work it may next be considered. 

The paddles being jointed to lie flat, will first be 
put together, and the quarter boats let down; the 
spar secured under the taffrail lowered, and while 
held by its tackle the auxiliary spars put over the 


side and secured to the main spar by the copper 


bolts. The boats will now be brought into posi- 
tion ; the main spar lowered to about the surface 
of the water; the auxiliary spars turning on their 
bolts let down and secured to the boat, and made 
fast to the main spar. 

This complete, the boats will be secured to the 
floating spars at the side of the vessel, so that the 
line joining the boats may be at right angles to the 
line of the vessel. The brackets will then be 
placed on the auxiliary spars, and the paddles, with 
connecting rods attached, let down into their 
journals (this will be most easily accomplished by 
a small derrick crane, about the size of a boat’s 


davit, placed on the bulwarks, and unshipped when 
not required). The outriggers being fastened in 
their places, all is now ready for the connection. 
This will be effected by a spring hook on the con- 


necting rod, so as to slip into an eye on the end of 


the outrigger when the roll of the vessel permits. 
The junction is now complete. 

The seats in the boat for carrying the ends of 
these auxiliary spars to be furnished with a pin at 
both ends to rest and work in a journal in the gun- 
wale, to prevent the swell coming obliquely on the 
boat, or a twisting tendency on the part of the 
arm wrenching off the seat, or submerging the 
bow or stern. 

It is not attempted in this brief sketch to go into 
detail as to the fittings required, and appliances 
resorted to, to make ‘the apparatus simple as well 
as effectual in its working, but merely general 
principles of the design. From its construction 
the vessel will be propelled whether rolling or 
pitching, or, in other words, when she has 
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any vertical movement she will make onward 
progress. 


YORKSHIRE FINE ART AND INDUSTRIAL 
EXHIBITION FOR 1866. 


We understand that the arrangements being all, 
or nearly, completed, this exhibition will be opened 
in York on the 1st of July, and continue open for 
four months. From what we know of the men 
connected with the management we are inclined 
to predictthat this exhibition will prove a most pros- 
perous one. The scheme is divided into six grand 
divisions, wound up by that for articles of interest 
and curiosity, having especial reference to Yorkshire, 
its history, antiquities, &c., including, we suppose, 
the old Cap of Estate. We wish the Exhibition all 
success, and the exhibitors perfect satisfaction. 

Signor Potenza, an Italian, produces what he 
calls vegetable silk from the fine fibres inthe bark 
of the mulberry tree. 

Pre Inon.—The Barrow-in-Furness Hematite 
Company—the purchasers of Messrs. Schneider, 
Hannay and Co’s furnaces—are understood to have 
orders upon their books for upwards of 100,000 tons 


of pig. 
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THE WHITWORTH COMPANY’S DUPLEX LATHE. 


The lathe which forms the subject of our illus- 
trations is one recently made by the Whitworth 
Company, Manchester, for Messrs. Maudslay ,Sons, 
and Field, by whom it is used for turning screw 
shafts and similar work. We extract it from thenum- 
ber of Engineering forMarch 16. The diameter of the 
faceplate is 8 ft. and the length between centres is 
nominally 38 ft. 6in., by letting the movable head 
overhang the bed, however, a longer shaft can be 
turned. The total width over the bed is 5 ft. 6 in., 
whilst the fixed head has a bearing 6 ft. 5 in., 
and the movable head one 6 ft. long. It is fitted 
with duplex slide rests, the one carrying a reversed 
tool as shown in the endelevation. The length of. 
the saddle bearing on the bed is 8ft. The face- 
plate carries a spur wheel at the back of it; and is 
driven by a pinion fixed upon a shaft 54 in. in 
diameter placed just above the bed. On this 
shaft is also a spur wheel, which is geared into 
by a pinion on a counter shaft carrying a spur 
wheel, driven by the gearing attached to the 
Strap pullies. The strap pullies vary from 3 ft. 
11 in. to 2 ft. 73 in. in diameter, and are provided 
with fast and slow speeds in the usual way. The 


arrangement of feed motion originally fitted to the | 


lathe is shown in our illustrations. Since it has 
been at Messrs. Maudslay’s, however, an alteration 
has been made in it, the shaft which is shown run- 
ning along the front of the lathe having been 
lengthened in the direction of the fixed head and 
provided with aratchet wheel at its extremity, The 
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pawl o {this ratchet wheel is driven by a rod coup- 
led to a lever moved by a cam fixed at the back of 
the face plate. The total weight of the lathe is 
nearly 56 tons, the weights of the principal details 
being as fellows: Bed, 26 tons; fixed head, 10 tons 
11 cwt. movable; head, 5-tons 17 cwt. ; faceplate, 
2 tons 17 cwt. ; and duplex slide rests, 9 tons 5 cwt. 
As we have already stated, the lathe is erected at 
Messrs. Maudslay’s, and the factory founded by the 
inventor of the slide rest certainly seems an appro- 
priate place for so fine a specimen of modern tool 
making. 
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REVERSING GEAR FOR PORTABLE - 
ENGINES.* 
We have much pleasure in introducing to the 
notice of our readers an exceedingly simple and 
effective reversing apparatus introduced by Robey 


sa 2 


and Company (limited), of the Perseverance Iron- 
works, Lincoln, and exhibited by them at the late 
Smithfield Club Show. Fig. 1 represents the re- 
versing apparatus which they ordinarily attach to 


their portable engines. It consists of an eccentric, 
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A, in the boss ot which a slot is cut, extending 
from B to C. At B asteel pin is screwed into the 
crank shaft through the slot, and consequently the 
eccentric is free to turn on the shaft from C to B. 
Our illustration represents the apparatus as set for 
the engine to run in the direction of the arrow 1; 
but on simply turning the fly-wheel round in an 
opposite direction the crank will be brought into 
the position shown by the dotted lines, whilst the 
eccentric remains stationary—it being then set for 
running in the direction of the arrow 2. A screw 
is also provided at D, by which the eccentric may 
be secured in one position if required. This re- 
versing gear is only intended for single cylinder 
engines up to 10-horse power, but for double 
cylinder engines beyond that power—intended not 
only to reverse, but to work with variable degrees 
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* Extracted from the Practical Mechanics Journal. 


of expansion—the link motion reversing gear illug- 
trated by Fig. 2, which explains itself, is applied. 
Itis so arranged that the steam may be cut off at 
any part of the stroke, while the engine is running 
in either direction. 


MANCHESTER ASSOCIATION FOR PRE- 
VENTIONS OF BOILER EXPLOSIONS. 
From the chief engineers’ report for February 

and March we learn that “ In the boilers examined 

in that period 139 defects have been discovered, 

10 of those being dangerous, thus :—Furnaces out 

of shape, 13 (1 dangerous); fractures, 14; 

blistered plates, 6; internal corrosion, 16 (1 

dangerous) ; external corrosion, 9 (2 dangerous) ; 

internal grooviag, 7; feed apparatus out of order, 

5 (1 dangerous); water gauges ditto, 11; blow-out 

apparatus, 18 (1 dangerous); fusible plugs, 6; 

safety valves, 6; pressure gauges, 10; boilers 

without safety valves (3 dangerous); without feed 
back-pressure valves, 13; cases of deficiency of 
water, 2 (1 dangerous). Respecting “ External 

Explosion” the report says:—“ Two dangerous 

cases were met with at the bottom of boilers set on 

mid-feathers. The first of these arose from blow- 
ing the exhaust steam from the engine into the 
chimney. A good deal of water, the result of 


condensation, is carried along with the steam in 
such cases, and this falling to the bottom of the 
chimney gets into the flues, and makes them damp, 
and thus leads to corrosi 


on of the plates as in the 
present instance. This is 
by no means a solitary 
case of a boiler’s being ` 
\\ injured by this arrange- 
ji ment. The boiler was cor- 
/ roded on the top of the 
midfeather, and on each 
side of it for a width of 
about 6 inches, and for a 
length of about 3 feet, 
and so eaten away as to be 
reduced to the thickness of a sheet of paper, and ` 
our inspector readily knocked a hole through it. 
The boiler was evidently quite unsafe to be worked 
on without repair, and therefore the defective plates 
were at once removed. 

In the second ease the boiler was found to be 
corroded at nine of the ring seams of rivets, just 
where they rested on the mid-feather, the plates 
being reduced in places to 1-16 of an inch thick. 
This was not discovered until the owner, at the 
request of the Association, had the mid-feather 
wall ploughed out just where the ring reams of 
rivets rested upon it. This involves but little ex- 
pense, since a small opening only is sufficient, and 
which need not be permanently made up, but can 
be filled with a little fire clay, so as to be easily re- 
moved ori the next examination. Attention to this is 
strongly urged in every-ease where boilers are set on 
mid-feather walls.” This weyemphatically endorse. 
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A POCKET COMPOUND MICROSCOPE, 


Of very ingenious construction, has been devised 
by Mr. William Moginie, of Messrs. Baker’s esta- 
blishment. When packed in its case the instrument 
appears as a small oblong box, which may be easily 
placed ina great-coat pocket. When required for use, 
the “body,” containing an attached stage, is taken 
out and fastened on the cover, into the lower part 
of which a small mirror is inserted. A leg, moving 


New Pocket Microscope. 


upon a hinge, is then pulled out from the bottom of 
the case, is fixed by means of a catch, like a house- 
ladder, and the apparatus is ready for use. Altera- 
tion of focus is obtained by an easy telescopic 
movement, and as the universal screw is employed, 
any objectives may be used. We have used Mr. 
Moginie’s microscope, and can speak. well of it. It 
is a handy instrument, and will -be found useful by 
hospital physicians and field botanists—Popular 
cience Review. 


THE MOUTH OF THE LOUNSE. 

Annals Nat. Hist., No. xcix., has a translation 
of an important paper on this subject, by Prof. 
J. C. Schjédte. He controverts the notion that 
the objectionable animal possesses mandibles, and is 
able to bite; and he considers Phthiriasis as ‘‘an 
ancient monster, placed on the retired list” by his 
investigation. Examining specimens squeezed 
under glass appears to have been the source of 
prevailing errors. He finds the so-called ‘mandi- 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinionsy 
our correspondents. | 


ABBERRATION. 

Sir,—I really must apologize for having treated ‘* Bicker- 
dike ” as one who was ignorant of the elements of astro- 
nomy; inasmuch as his last letter shows that his acquaint 
ance with its literature is by no means of that rndimentary 
character which the wording of his first communication 
indaced me to imagine it was. 


PEER] 


Jrom nutation, If his intention was to ask whether the 
Aberration ellipse is complicated by nutation, I answer 
yes, and by precession, refraction, and (in the case of 
any object having a measurable distance) by parallax as 
well, A FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY, 


VELOCIPEDES. 
Sir,—I have watched with interest the many letters 
on velocipedes, and have ventured to contribute a dia- 


gram of one which I can safely recommend, from ex- 
perience. I shall be glad to assist anyone requiring 
information. H, 


WATER LEVEL. 

Sir,—Will you allow me, through the medium of your 
columns, to suggest a method ofsupplying high-pressure 
boilers with water, independently of the force pump 
commonly used. Inthe enclosed sketch A represents 
the boiler, and B a hollow chamber, revolving in’steam-. 


_ bles to be situated underneath the skin, where they | 


could not act in the manner supposed. His mode 
of operation is to obtain a fine specimen, and let 
him feed on the hand, after sharpening his appetite 
“by a few days’ abstinence. When so engaged, he 
cuts its head off by the sudden action of a pair of 
fine scissors. Placing the head under the micro- 
scope, he says, “we perceive a short dark brown 
haustellum, provided with hooks at its extremity, 
Out of which an exceedingly delicate membraneous 
_ ube of variable length is hanging.” Covering with 


thin glass causes the partsto disappear, and ‘‘leaves — 


the old image of mandibles and palpi.’ He tells 
us that, after the animal has inserted its labium 
through a sweat-pore, “when the hooks (with 
which it is provided) get a firm hold, the first pair 
of setæ, the real mandibles are protruded ; these are, 
towards their points, united by a membrane, so as 
to form a closed tube, from which again is extruded 
the second pair of sete, or maxilla, which in the 
Same manner are transformed into a tube, ending 
in four small lobes placed crosswise.” ‘The whole 
forms a sucking instrument. | 


SUBMARINE TorPEDOES.—Further experiments 
with the submarine torpedoe have taken place at 
Toulon. The apparatus, charged with 14 lbs. of 
gunpowder, produced the most marvellous effect, 
The Vauban, an enormous frigate of 540 horse- 
power, ashore on the coast of Castigneau, with her 
hold full of water, was raised by the explosion one 
foot and a half, and then fell over, exposing an 
immense breach of a metre square in her side. This 
result proves that the new composition possesses an 
irresistible power of destruction. . 
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tight contact with a plate F. Three pipes, C, D, and E, 
leading respectively to the steam and water spaces in 
the boiler, and tothe supply tank, have their ends in- 
serted in the plate F, and disposed asin Fig. III. — 

- Fig. II. shows the position of the apertures in the 
bottom of the chamber B; into one.of which (C’) is in- 
serted a pipe leading to top of B. Let us now suppose B 
to be filled with water, and to revolve upon its axis until 
‘C’ and D” come opposite to ©, D. The pressure then 
being equal above and beneath the water contained in 
B will sink to the level of the water contained in the 
pone its place being occupied by steam through the 
pipe V» 


As B continues to revolve communication with the 


| boiler is cut off, and the steam naturally condenses, 


leaving, of course, a vacuum, into which water will be 
forced by atmospheric pressure when O’ arrives at E, 
and these motions will be repeated as long as the reyolu- 
tion of B is maintained. . 

The apparatus should be placed on a line with the 
water level of the boiler, and constructed to supply more 
water than is actually needed. Thus it will be impossible 
for the water to become low, and it will be seen that it 


| simplicity, the absence of all valves, &., rendering it 


almost impossible for if to get out‘of order. 
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As there is much matter in your paper concerning velo- 
cipede machines, I should like a word or two on that ques- 
tion, I have seen and had some experience with these 
machines, and upon various principles, and I must say 
that the generality of themare a vast deal more trouble 
than amusement to their proprietors, tosay nothing cf their 
usefulness, which is almost out of the question, The pro- 
pulsión ofthem, although it seems easy enough to the 
enthusiast for thefirst pull or two, is always discovered tobe 
hard and tedious work, especially ap hill; indeed, any one 


' who takes the trouble to calculate the powers of levers, &c., 


might predetermine the same, Simplicity of construction is 
of great importance in mechanism, but most young tyroes. 
think that a complicated machine looks more ingenious. 
The best and most comfortable as well as most simple 
construction is àa pair of light and very large wheels about 


connected by an axle ; but the axle is loose, as in ordinary 
vehicles ; the centre of the axle is formed of a bow, as at H, 
large enough to admit the body of the manipulator, whose 
arms rest upen two short crutches arising from the axle, as 
K K. The manipulator rests his arms and the weight of 
his body upon the crutches K K, and strikes the earth 
with his feet, as in running, but he may occasionally go 
many yards with one stroke of the foot. The owner of the 
one I saw was in the habit of going long stages, as 80 or 90 
miles, at the rate of 12 miles per hour, as he said, with ease, 
but although I doubt the qualification superlatively. It 
is undoubtedly the best and most mechanical mode of 
applying human power for this specific purpose. I may 
mention that itis also more under command than most 
other principles in turning courses or stopping, and quite 
as comfortable to the operator as any I know of. 

A few weeks since a correspondent asked the question 
relative to the size of boiler for 23 in. diameter cylinders. 
I do not remember his signature as I have not a copy of 
your paper by me, as Lalways circulate it when read, and I 
can’t well afford two or three copies, or I should certainly 
take them. He specified the length of stroke, but that is 
considered to make little difference in a consumption of 
steam or power of engine, as the numer per minute is in 
ratio to the length—that isthe general ide. But there is 
much to be said upon this subject, è. e., relative to boilers 
and cylinders, and I shall give correspondent the benefit 
of my ideas, although they are quite out of the common 
track, The size of a boiler has nothing to do with its 
capacity for produciog a specific quantity of steam, ze, 
the quantity of water it contains, and other like conditions, 
But under some circumstances it would be very incon- 
venient to have a boiler which contaiued only a small 
portion of water, z.e., when forca pumps are ased for its 
supply, &c. These pumps want much attention—getting out 
of order often, andalso, generally thro ying in more water 
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than is consumed in like time, they require shutting off 
and putting on very often, if the boiler is small, The 
small-s§ increase or decrease of the intensity of the 
fire is also more sudden upon a small boiler of the 
ordinary construction. Bunt as respects the quantity of 
steam to be generated, the size and conditions of the fur- 
nace are most important, and much of this depends upon the 
economic construction of the boiler and furnace, and also 
upon the pressure required to be worked, so that a ques- 
tion put in the crude way of the inquirer cannot be met. 
There is a defect, however, belonging to boilers with an 
extensive external surface, for they often lose half the 
heat generated by condensation and radiation; any way the 
boiler should have as small an external surface as pos- 
sible, I remember the proprietor of a small 6-horge 
power engine who was always complaining that his boiler 
was not half large enough: it had been made for a 3-horse 
engine. By my advice he reconstructed his furnace and 
rendered this small boiler about three times more effective, 
and I much question if it was not a superior method than it 
would have been to get what engineers call a proportional 
one. But yet it was not the ultimatum of boiler excellency. 
The point wherein I differ from the ordinary idea is taat 
engineers govern the power of their engine by the size of 
their cylinders, instead of governing them entirely by the 
conditions of the generating force, which is the principal 
mechanical agent, This entails avast quantity of defect 


and misapplication, waste of steam, heat, &c., and often* 


renders the engine more dangerons to work than it should 
be. To illustrate this, suppose an engineer puts down 
what he calls a10-horse power high pressure cylinder, work- 
ing about 60lbs. to the inch, 19—7.¢., a cylinder about 6}in. 
or Tin, diameter. Now the calculation of horse power is not 
what a horse could do at a sudden effort, but a force equal 
to his constant power for the day, which, with friction and 
all things considered, is rendered by about 250lbs.upon the 
piston for every horse power. The work which this engine 
has to do is most likely one of a varying nature: at one 
moment it may require only 2-horse power force to keep 
it in proper motion, and at the next will require 4-horse 
pressure. Butlet the boiler of this engine be near so 
large, and the steam confined to its utmost and dangerous 
limit, he can get no more inches of area in his cylinder, 
and the work flags~—the motion of the engine becomes 
reduced, until the momentum and friction of the whole 
work mill or what not succumbs to the want of more area 
of piston, and’ not from want of steam.—Now such a thing 
might occur with a large cylinder and small boiler too. 
But let us grant that in both appliances the furnace and 
boiler were the same, Then the disproportionate cylinder, 
say about 1l0in. diameter in placejofthe Tin., has many 
advantages, if properly fitted with governor and regulating 
gear. For in the first place it uses no more steam than 
the 7!n , because being choked by the regulator itis in an 
expended state when the work is easy,—2nd. It has the 
area and force immediately when requisite of all the steam 
that can be generated by the boiler, which makes it really a 
more powerful engine with the Same furnace and 
fuel.—3:d. The boiler can be much smaller in proportion 
to the power, and the consequent condensation and radi- 
ation much less, and it would in many cases not only ren- 
der them safe from explosion, by using the steam when 
urged on by extra fires, but it would also do the work 
required,—ULRICH ZUINGLIUS, Birmingham, 


PITCH OF WHEELS. 

Sir,—Would you allow me to refer your correspondent 
“ Dens” to my article on the pitch of wheels in No. 
49, page 338, middle column, and also to give a very 
simple, common, and correct way of finding the radius of 
a wheel, when the pitch and number of cogs are given. 
Rule : Set off upon a straight line seven times the pitch 
given, divide that, or another the same length, into 
eleven equal parts, call each division four, each of these 
divisions will equal four teeth on the radius. Example: 
Suppose it were required to find the diameter of a wheel 
oi twenty teeth, and two in pitch, the construction 
would be as follows :— 


4 ons 8 12 16 207 
Thus five divisions equal the radius, 


COG WHEELS. 

Sir,—I had thought that we had enough on the subject 
of cog wheelsuntil I read Cameron Knight’s statement 
in your last number, which has induced me to make the 
following remarks : namely, thatthe pitch-line ofa cog 
is where the power is applied, that the larger the disc of 
the wheel the less the leverage, that the cogs of the 
larger wheel should be wood, to equalize the wearing, 
that the power and resistance of the cogs are equal, that 
there is no wood used in cogs so strong as metal, that 
“ accurate workmanship and the large disc of the wheel” 
do not "add strength to the teeth,” that * ifthe thick- 
ness of the iron cogs be reduced ”? the wooden ones may 
be made thick enough to fill the space, that all wheels 
are liable to back lash or “ rattle,” when the teeth near, 
without “causing fractures.” In deciding’ on which 
wheel to gear with wood, the circumstances under which 
they work should be considered, as for instance where 
the large wheel has a number of pinions working into it, 
or where the small wheel can be replaced when worn, by 
a spare one always ready, or wherethe large wheel would 
throw all the works idle while gearing, J. SHARPE, 


MACKENZIE’S IMPROVEMENTS IN WEAVING. 

Sir,—I,venture to state that the modification ef my 
machine, referred toin No. 54ofthe ENGLISE MECHANIC 
in connection with the Jacquard, is of great importance, 
not only on account of its extreme simplicity and effec- 
tiveness, but also on account of the celerity and preci- 


J. SHARPE. 


Ss 


sion with which the most variegated and complicated 
patterns are transferred and perforated by it, even by 
unskilled labour, for every kind of figured textile fabric, 
from the most delicate lace or riband to the stoutest car- 
pet or tapestry. Although based on the same principle 
as the machine, yet there is a great dissimilarity in its 
construction, and its advantages tothe small fabricants, 
for whose benefit it is chiefly designed, are very con- 
siderable, as its drawings and description demonstrate. 
It is perfectly efficient in its operation, and it renders so 
peculiar and important a processintelligible to all; and 
whilst dispensing with many parts of themachine, in 
point of economy it places the modification within the 
reach of an ordinary weaver. I submit, therefore, that 


the interest of the small manufacturers—which I have 


studied to consult—requires that the modification be 
illustrated and described in the same masterly manner 
in which the machine itself has already been treated. I 
hope this part of the subject will receive your considera- 
tion, as the remarks previously made plainly indicate 
that none but a competent authority, well acquainted 
with the art of weaving, could review the subject so 
thoroughly and practically. i D, MACKENZIE. 
204, Pudding-lane, East Cheap, London. 


THE ORGAN, 

Sir,—Your correspondent, John Taylor, still wants a 
reply to his inquiry in No, 43, as tothe ‘‘Organ.” Taking 
great interest in the science of acoustics and in matters 
connected with musical instruments, I was half inclined 
to send a statement when the inquiry first appeared, but I 
thought, as I daresay many others do, that ‘ somebody- 
else ” would give the information. 

The invention of Mr. Barker is named the “ pneumatic 
lever;” the earliest experiments were made in an old mill 
in Gloucestershire, about thirty-five years ago. I have 
often heard a gentleman in whose employ he was, and to 
whom he first communicated his discovery, describe the in- 
vitation to see the new-born offspring, and the circumstances 
of the inspection ; of how cumbrous the apparatus at first 
was, how after setting a weight on the key Mr, Barker had 
to go down below and get up ‘‘ high pressure,” for then 
the principle was by piston action, but still it was effective 
foritsend, and was the germ improved into the bellows 
action : thus—the key is pressed down, and, instead of 
Opening a valve in the wind chest if opens a valve in a 
little Jever-bellows some three inches wide, and the com- 
pressed air from the reservoir rushes in and inflates it. 
The force of this inflation, equal perhaps to lifting seven 
pounds weight, by a lever connection, instantaneously act- 
ivg, is applied to open a valve in the great wind-chest cor- 
responding to the key. 

Mr. Barker found the organ builders in England quite in- 
different to his improvements ; so he went to Paris and there 
met with such areception as induced him to make a foreign 
land hishome. His improvement was first adopted in the 
great organof £t. Denis, and subsequently in a large number 
of the grand instruments for which Paris is famous. The 
cost of the improvement prevents its general adoption, it 
is of value only for large organs, and since its discovery 
many plans have been invented for lightening the touch of 
the keys, the “lever pallet,” the ‘‘double pallet,” the ‘‘ equi- 
librium valve,” the ‘troller valve,” &., &c. When mr, 
Barker was over here a short time ago, he expressed him- 
self very sanguine as to the value of a new invention he 
was then perfecting for ‘‘ electro-magnetic action,’? which 
is to supersede his earlier invention. Any person conver- 
sant with this agent can readily understand how the mak- 
ing and breaking the current by the movement of the keys 
canbe made to operate nearly all the mechanical actions 
of the trackers and valves of the organ. The particular me- 
thod of Mr, Barker’s invention is not yet disclosed, but a 
system of electrical operation for a similar purpose was 
patented by Dr. Gauntlett a few years ago, particulars of 
which can be obtained by purchase of a printed specification 
at the patent office. This invention does not appear ever 
to have been brought into use, probably it is too costly ac- 
cording to the plan designed bythe patentee. If John Tay- 
lor is a country resident, I can ascertain for him the number 
and the price of the specification. As to the ultimate use 
of “ electro-magnetic” agency for organ actions there can 
be little question, as also that it willbe combined to pro- 
duce a transcript ofall the music, Jitera!ly, as it leaves the 
hands of the player. Cost alone delays the achievement. 

The claim of Mr. Barker of being the first discoverer of 
the ‘‘ pneumatic lever ” is contested by Mr. Hamilton (the 
organ-builder), of Edinburgh. Like so many other inven- 
tions it seems to have been independently discovered , by 
two persons almost simultaneously, without any knowledge 
of each other's experiments. HERMANN SMITH, 


STONE DRESSING. 

Sir,—Having had our attention called to a paragraph in 
your valuable paper respecting our Patent Stone Dressing 
Machine, we noticed the statement that one of our machines 
with 12ft. table, would polish 40 square feet per day, As 
such a statement as this might be a serious disadvantage to 
us, we think it only right to say that our machine will 
dress and polish 40 square yards per day without the pre- 
vious use of chisels, as you will see from the circular and 
testimonials which we enclose.—Yours truly, 

COULTER and HARPIN. 

Thongsbridge, near Huddersfield. 


IS POWER GAINED BY THE USE OF MACHINES? 

Sir,—The important question, do we or do we not 
gain power by the use of machines? is seldom practi- 
cally considered, but is taken as a theoretical question, 
and as such answered. No; by the use of machines we 
are merely enabled to exert that power already in our 
possession in a more convenient and advantageous man- 
ner; for example, take a lever and insert it beneath a 
stone, then by exerting a pressure on the other end you 
will be enabled to lift that stone through a certain space, 
but at the same time the power exerted will act through 
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a greater; therefore you do not gain power, for though 
the power exerted is less, it actsthrough a proportional 
greater space. This statement, taken as a theory, may 
answer very well to those who practise it as such, and 
the results obtained may be perfectly satisfactory in 
theoretical mechanics, but taking it as a practical state- 
ment of a mechanical fact, for as such is it given, is it 
treated fairly, is it not a statement opposed to the com- 
mon sense and practical views of an engineer? 
Supposing itis desired to lift a weight from the ground, 
greater than what is possible for a man to do by stooping 
and grasping it, by inserting a lever beneath it and plac- 
ing a suitable fulcrum, by exerting a pressure upon the 
other extremity, the stone will be raised; again, suppose 
a mass of metal to be in such a position thatby our 


unassisted strength we could not displace it, from want 


of room wherein to exert that strength, we attach a rope 
to it and place it over a pulley, then by exerting our 
strength upon this rope, we shall move that mass $ or 
3, or perhaps only ł of the distance that we should have 
been enabled to have done had it been in such a position 
as to have allowed us to exert our unassisted strength. 
Is not this practically gaining power in practice P What 
is the use of knowing that, if we could have grasped 
that stone, or, if we had been enabled to exert our strength 
in the desired position to move that mass, we should 
have been enabled to perform either of these actions in 
#3, or; Of the actual time employed, when in practice 
we know that we could not do it P Immense masses are 
moved by machines and yet by this law we gain no 
power! Is thisso? Do we not know, and are we not 
informed by our daily practice, that by taking a lever, 
and using it in a certain manner, we shall be able to 
move masses equal to hundreds of times our own strength 
and that, otherwise, we could not have doneit; and yet 
by this law, and by certain conditions which in practice 


' pertain to it, we are taught that we have actually lost 


power. By the use of machines we can use power in a 


much simpler form. Now in practical engineering is not 


simplicity a power of itself? The simpler and more com- 
pact a machine is the better is its work, and it is gene- 
rally more highly prized by the engineer than that 
which is complicated and straggling in detail. Now the 
examples which are given exactly correspond with this, 
for if two, three, or four men had been sent to lift that 
stone, in the first example, the complexity of the machine 
would have increased directly with their number, while 
the effective power and regularity of action would 
decrease in the same proportion, for it is an impossibility 
that two, three, or four men, as the case may be, could 
apply their strength equally, evenly, and in the same 
space of time, and therefore produce the same satisfac- 
tory results, as one man could by repeating his one 
effort two, three, or four times. 

This law of mechanics considers that a small power 
acting in a great space of time, is equivalent to a greater 
power acting in a proportional shorter period. In prac- 
tice this would be so, if all the conditions necessarily 
pertaining to this law were to be had; but it is not shown 
in practice, that asmall power acting in a greater time, 
or more oftenly repeated, is superior to a greater power 
acting in a shorter time or only occasionally applied. A 
strain being light and often repeated is not so liable to 
permanently injure a body, as that which is once and 
heavily applied. We therefore are enabled by the use of 
machines to exert our little power, where otherwise we 
should not have been able to have done so, and though 
this exertion may need to be more oftenly repeated, the 
power exerted being lighter, it. does not throw sucha 
heavy strain upon our muscles, and itis generally known 
that our muscles are enabled to endure a light and fre- 
quent strain better than an occasional heavy one. 

A. NEISON. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


IncuBator.—Will any reader inform me how to con: 
struct and manage an incubator on a small scale P— 
WILLIAM GREEN. 

VELOCIPEDE GEAR.—Can any reader tell of any likely 
place to buy or have made to order a žin. Collins patent 
axle, 3ft. outside boxes P Also where steel wheels suitably 
for velocipedes are to be obtained.—N. J. W. 

VELOCIPEDE.—Having seen the drawing of a veloci- 
pede in No, 54, April 6th, we should be extremely obliged 
by J. V. B., of West Bromwich, giving us the diameter 
of his driving wheel and steering wheel, the diameters of 
the pinion wheels and pitch, strength of iron used in 
frame, and distance from centre of driving to centre of 
steering wheel.—PLANTAGENETS. 

STRENGTH OF GIEDERS.—Will any correspondent in- 
form me, Ist, how to find the different thicknesses of 
metal required for an I girder which will support a given 
weight, say opening 14ft. clear, to support a brick wall 
9in, thick and 14ft. in height; 2nd, How to find the 
weight of the girder P—LEICESTER. 

Bronzing Liguip.—G. Dutton kindly gives a receipt in 
No. 51, page 376, for bronzing liquid. Willhe state if by 
gilding he means gold leaf, or is it like bronze powder, and 
what proportions of the articles he mentions are used ? 
Will it answer for plaster casts, and what ground should 
it be laid on P—A New SUBSCRIBER. 

STEAM PRESSURE Gatex.—I shall be much obliged if 
any reader will tell me how to make a steam pressure 
gauge.—R. G. 

Coating Mzrtans.—I wish for information on coating 
metals with metals on M, F. Weil’s plan describéd in 
the En@uish Mxrcuanic of January 26, 1866. Some. 
friend will, perhaps, oblige me with the particulars I 
require. In coating iron with zinc, of what metal must 
the conducting wire be? Willthe same wire do for any 
metal that the iron may be coated withP What 
quantity of caustic soda isrequired for 11b. of muriate of 
tin in solution? If I adopt the porousvase plan, what 


lA 
strength must the caustic soda solution be, and what 
strength the muriate of tin solution? What heat is 100° 
Centigrade equal to? I have.taken the Enauisu 
Meronanic from the start, and it has been of much 
eae = many little matters. I wish it every success, — 
W. D. W. 

CoLovrine Guy BARRELS.—I want to know the best 
way to brown or stain gun barrels. I am an amateur 
at the trade. I can do the work very well, but cannot 
put a finishto it. Ishould also like to know how to 
case-harden gun furniture, such as the breech and 
break-offP—J. CHAPMAN. l 
_ MopEL Eneinz.—Can any reader inform me how, in 
making a working model beam engine, I can dispense 
with the steam box and yet make the engine work 
regularly P—B. E. N. : ay a 

ComsBustion.—lst. Can any of my experimenting friends 
inform me the quantity of air usually consumed by the 
combustion of one pound of coal-in furnaces of steam 
boilers, with the description of the furnace and boiler 
experimented on, or give a description of a suitable 
apparatus for measuring the air? 2nd. Has the experi- 
ment been tried of heating the atmospheric air that is to 
serve. for combustion by the waste heat that escapes to 
the chimney? 3rd. Iam desirous to be informed the 
date and number of Losh’s patent for a smokeless fur- 
nace; also Bristow and Atwood’s.—WantER WILLIAM- 
SON. : 

Inpuction Co1z.—I constructed an induction coil 

somewhat similar in design to that recommended by 
“ Electra’ in the Enex1sH Mxzowanic some time since, 
the only difference being that I have substituted No. 35 
silk covered wire ($:b.) for the No. 30 cotton covered wire, 
and I have three coils of the primary wire instead of one. 
The coil acts exceedingly well with very small battery 
power, and the shocks are very strong. Can ‘‘ Blectra,”’ 
orany other correspondent tell me how I can regulate the 
intensity of the shock, otherwise than by increasing or 
decreasing the number of square inches of battery 
exposed? WhatIwantis (if there is such a thing) an 
easily constructed apparatus to be attached to the coil, 
so that I can regulate the amount of electricity evolved 
instantaneously while I am, experimenting. I should 
also be glad to know how the secondary wires can be 
attached to the binding screws, as they appear to me to 
be too small tosolder.—W.G.W. 0 70 0. 
Coin ror Barrzery.—Will Anion be kind enough to 
tell me the best length and thickness of the coil for 
exciting the secondary battery. Ihave found the action 
very intense from using three cells, but it is so transitory 
that I find no advantage from it. Is there not a mistake 
in the sketch lately given P—T. T. PARKINSON. Y 

_ Evzotro-Maanetic Enginz.—Carbon would oblige 
me very much by further information respecting the 
connections in his electro-magnetic engine, as I cannot 
understand why the negative wire is connected to one 
et we pillars having no connection with the springs.— 


‘Srzurrometay.—In No. 2 ofthe Enquisa Mecuante, the 
composition and truly astonishing characteristics of a 
new alloy are given under the name of Sterrometal. 
Since then I have been very anxiously waiting for some 
one as ignorant and as interested as myself to put some 
questions concerning it. Ifsome intelligent and practical 
reader will kindly answer the following, I shall 
feel greatly obliged. The composition of the metal is 
given: 


Copper vig Sts 55°04 
_ Spelter lice `e 42°36 
Tron no ore ose 1'17 


, Tin .. PE 0'83 

Query 1, What kinds of iron and spelter are best suited 
for this purpose ? 2, Describe the process of mixing that 
produtes the most perfect alloy. Then add any other 
items of information peculiar to the metal itself or its 
adaptation to the mould so asto produce sound castings. 
This metal and its importance is also referred toin No. 53, 
by Dr. Crace Calvert, in his lecture on recent researches 
on metals and alloys.—A Guasaow BRASSFOUNDER. 


VERTICAL Currurs.—Ishall feel obligedif any practical 
reader will inform me what kind or shape of vertical 
cutter is most suitable for cutting out clean holes in Sin. 
hard wood, say beech, these holes to vary in width from 
#to1fin,, and in length 2in:, consequently the cutter must 
not be more thar }in.; the rotind corners I do not mind. 
The wood would be drilled through first to receive the 
cutter, the bottom of which could work in a, socket to keep 
it more steady.—Curvzr: 

Screw PRÖOPNLUÈR;—will any kind reader inform me 
how to adjust and liné out the bearings of a screw pro- 
peller shaft P—T, WINTERS: ; 

GILDING PowpER.—Can any reader inform me how I 
can make gold powder to gild jewellery with, or where 
I can buy it P—J. B. Carp. 7 
_ Can any reader inform me of the best and easiest 
method of wiring corn’ machine sieves and other sort of 
wire work? IJshould like the advice to be accompanied 
by a diagram,—Hznry Dono. 

SKELETON LEaves.—Two correspondents have given 
receipts for making skeleton leaves, one in a solution of 
sulphuric acid, another in chloride of lime; will they be 
kind enough to inform me what should hg the strength 
of the solutions, and about the length of time requisite 
for the leaves to remain in them ?P—J. L. 

Freispar.—Can any reader inform me where I can. get 
Ground Swedish Felspar , and how much itis per cwt P 
—Monar. E 3 

NitRatz or SinvEeR.—Will any reader tell me how to 
recover nitrate of silver from washings, and how to 
Separate impurities from the same ?—G. EDWARDS. 

PortRair Lens.—Will any correspondent inform me the 
proper curves for & double combination portrait lens of 
5 in, focus?—S, ARLIDGE, | 
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_ Steam Porrs.—Will any reader kindly inform an 
amateur how to cut the rectangular steam ports for 
model cylinders B B in the drawing below ? l 


` a 
A face on which valve works. B steam ports, C nozzles 


for steamports. D Flanges. 
—A, B. F. Š 
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OUR SUBSCRIBERS’ EXCHANGE. 


I have a work, entitled “A Practical Treatise on the 
Use of the Microscope,” including different methods of 
preparing and examining vegetable and mineral struc- 
tures, by John Quekett, price 21s., which I am willing 
to exchange for a work on chemistry or on the manufac- 
ture of coal gas.—J. JENKIN, Crewkerne, 

“* Clifford? has a very fine double race glass, quite 
new, cost £7; it has three change glasses of different 
powers, for opera, field, and marine. Will exchange for 
amateur photographic apparatus, chemical chest fur- 
nished, model steam engine, or good model of a ship. 
Pay or take difference. 

To exchange, a brass Gregorian reflecting telescope, 
on brass stand; &c.; length 16in., 2%in. diameter, Pro- 
posals to H. D., Post-office, Nottingham, by 19th April or 
19th May.. | 

Will “Carbon”? kindly forward his address to nië, as 
I should like to write to-him about an electro-magnetic 
engine P—J. S. WarBURTON, Stump Cross, Halifax. 

Will T. Willis, the contributor of the diagram of the 
electro-magnetic engine, givenin the Engrish MECHANIC 
of the 16th March, favour me with his address P—W. 
Dicxs, Floore, Northamptonshire, 

“J. V. B.,”? West Bromwich, is requested to send his 
private address to William Myers, Shaftesbury, Dorset. 

“J. E.,” regular subscriber, wishes the address of 
W. P. Wheelwright, if he will publish his address 
through the ‘ Exchange.” . 

VELOCIPEDE.—“ J. V. B.,” of West Bromwich, is re- 
quested to furnish his address to J. N., 1, Foster-street, 
Stourbridge. 

Having seen the inquiry of H. Bury, of Twickenham, I 
beg to inform him that Messrs. Aveling and Porter, 
engineers, carry on business-at Rochester, Kent,—R. 
Kizrxman, Manchester. 

MONGETIL’S Coup Varour Gunerator.—lIf T: Martin 
will communicate with me I will give him all the infor- 
mation he requires,—C. W, Brapuzy, 53, Above Bar, 
Southampton. 

I have avery nice lathe—cast-iron heads, 34in. centres; 
with oval, eccentric, and other chucks, slide rest and 
taps to suit mandril, on wood frame with cupboard 
under, gothic front—that I should like to exchange for 
some good useful tools, or part of a larger lathe, good 
mechanical or scientific books, or other uséful articles. 
I have also a very good cast-iron cylinder for a steam 
engine, 3in. diameter, that Iam willing to exchange; 
also an excellent patent lens, cost £6, and new camera, 
with two single and one double dark slides; that I wish 
to exchange for stéreoscopic camera and lenses,—A LGER- 
won Synons, North Parade, Camborne. 

_ J. OI have a Daniell’s battery of six quart čells, in 
jJapanned stand, that he can have for his four volumes. 
Jt is not quite perfect, as it will want zincs and porous 


jars. Address to R. M. W., 14, Carter-street, Strange- 


ways, Manchester, 
, IT bave avery good cuckoo clock of the Dutch sort; it 
is quite new, only purchased a month ago; cost 16s. ; 
keeps good time. I would be glad to exchange it for any 
galvanic or telegraph apparatus. Apply by létter to 
A. C., care of the Editor of the Enanise# MECHANIC. 
Ihave a set of velocipede wheels, which might suit 
“ Velocity,” who inquires in the last number of the 
Eneuish Mrcwanic. Back ones, 3ft. 7in, ; front, 2ft. 
10in.; price, without tires, 36s.—H, SNELLING, 30; Med- 
way-street, Horseferry-road, Westminster, 


REPLIES TO QUERIKS. 


VELOCIPEDE.—In answer to Mr. Tonkes I beg to 
refer him toa communication by “J. V, B.” Ina recent 
number “J. V. B.” says, that his carriage is propelled with 
little exertion at the rate of 10 miles per hour. Of the 
exertion required to travelat the same speed by pushing 
behind the machine any one may judge. The simple rea- 
son forthis difference is, that in pushing the carriage, the 
man’s legs have to bear the weight of his body, as well as 
to give motion to himself and the carriage, while one tenth 
of his weight properly appli.d to giving rotary motion to 
the driving wheels, would propel the carriage and its load 
at considerable speed along most roads. Going 10 miles 
per hour with little exertion by means of the rotary motion 
of “J. V. B’s.” carriage ought to be a caution to those who 
are so fond of the cranks and levers by which at least one 
half of their labour is lost, The use if the crank in the 


Steim-engine is very different to its use in the velocipede 
the steam is only expended as the piston moves before it, 
but the power of the arms is expended on the levers 
nearly as much while the crank is near its dead points, as 
when it is in its most advantageous position. I believe 8 
miles an hour is very hard work with a carriage propelled 
by cranks and levers, Ithink an endless chain is the best 
means yet adopted for giving motion to the driving 
wheels.—H, P LUDLOW 

CARBONIO OXIDE, — Mr Tonkes has not yet quite 
satisfactorily proved that the danger of descending into 
old wells, &c., is due to carbonic oxide, and Not to carbonic 
acid. I would ask him to explain why it isthat a candle 
being Jet down into a foul well instantiy goes out? Wou'd 
not this fact indicate the presence of carbonic acid ? for the 
oxide is an inflammable gas, and I believe forms an 
explosive compound with atmospheric air; yet I have 
never heard of an explosion being the result of lowering a 
candle into a well, but the invariable occurrence is, that if 
the air is not sufficiently pure to support animal life the 
flame is extinguished.— GALVANI. . l 

COATING IRON WITH COPPER.—In No. 50 of the ENGLISH 
Mxronanic “ Momus” states thatiron may be coated with 
copper by placing it in a solution of ammonia avd sulphate 
of copper, I have triedthe experimen:and have not suc- 
ceeded. I think he must have made some mistake, He 
also states that the carbon plates can be el-ctrotyped and 
the metal strav soldered to.it, Very true, but he does not 
tell us that the first time using the nitric acid acts upon 
the copper deposited (by capillary attraction) and renders 
it useless *)— XENOPHON, l 

FLOWER Por CELLS. — Mr, Tonkes informs D. Batham 
that flower-pot-ware is too porous fora cell. Previous to 
reading Mr, Tonkes’ letter to ‘‘Carbon,’? I filled up 
twelve battery cells, using flower pots ‘small ” as porous 
jars and common c ke, which battery was very pewerful, 
and though in action several hours the zincs were not 
acted upon in the manner he would have us suppose, Napier 
states in the fourth edition of his Mavual of Klectro-Metal- 
lurgy, page 52 :—“ Common coarse garden pots answer ex- 
Cellentiy for porous vessels, closing the aperture at bottom 
by a cork.”’— XENUPHON, 

Latuse.—Square centres are the best if tapered.—C, 
KNIGHT. 

RED Lxesad.—In answer to W. Joyce, March 80, 1866, 
respecting the purity of read lead. There are very few 
substances to be fouud which can be mixed with red lead 
without injuring its brilliant colour. Nevertheless, it is 
often mixed with brick dust or red ochre. For detecting 
brick dust, heat the red lead in an earthen crucible, and 
then dissolve it in diluted nitric acid, If brick dust is 
present it remains undissolved, To detect red ochre, boil 
the red lead in muriatic acid; dilute the solution with 
water, and filter it. Add to a potion of the clear solution 
a solution of yellow prussiate of potash, and ‘to another 
portion an excess of a solution of caustic potash. If the 
first reagent produces a dark blue precipitate, and the 
second a brown precipitate, the red lead contains red 
ochre,—FIDELIS, 

Wrieut or Warer.—“ J. B? W=Weight of water 
pouring into wheel per minute (in lbs), F = fall in feet, 


C = Constant 33,000, pid 5 F =horse power theoretical. 


It depends upon the state of your wheel how much 
power is actually obtained, přobably between 40 and 60 
percent. David Copperfield’s question is rather vaguely | 
expressed, Ifleading screw is meant it should have two 
threads per inch, and be from 1 2-10th to2in diamete:, 
according to length.—W. H. N. , 

Vurcan, No. 1.—Gradually melt together 16 borax, 
1 sal ammoniac, powder, and. use as sand. With a little 
skill and this composition a first rate weld may he 
made. Albeit “Any HandFirst’’ has“ fluted scores cof 
ee method is scarcely up to present practice. — 


Beonzine Gas Fitrvines.—Allow me to offer the foi- 
lowing method of bronzing gas fittings, &c.; for the 
benefit of H: A. Yeldar and others :—First boil tho 
work in strong “ley,” and scour it free from ail grease 
or old lacquer ; then pickle it in diluted nitric acid till 
it is quite clean (not bright), then “dip” it in strong 
acid, or, as it is generally called, “aque,” and swill it 
through four or five waters, and repeat the dip, if neces- 
sary, till it is bright ; next bind it very loose with some 
thin iron wire, and lay it in the strongest of the waters 
you have used for swilling. This will deposit a coat of 
copper all over it if the water (or “pickle ’’) be not too 
strong; if Such is the case the copper will only be 
deposited just round where the wire touches. When 
the copper is of sufficient thickness wash it again 
through the waters, and dry it with a brush in some hot 
sawdust; box dust is best, but if this is not at hand oak, 
ash, or beech will do (elm or deal will stain the work). 
It is now ready for bronzing. The bronze is a mixture 
of black lead and ‘“Bagnell’s red bronze,” of about 
equal parts (or variedy according to shade required), 
mixed with boiling water. The work.is to be painted 
over with this and dried, then brushed with what is 
called a “ dandy?” brush till it polishes. If there are 
any black spots or rings on the work, another coat of 
the bronze will remove them. Lacquer the work with 


‘pale lacquer, or but very slightly coloured, for if it is ° 


too “deep” it will soon chip off. The work may be 
‘relieved’? on the most prominent parts in the usual 
way, and lacquered with rather deeper lacquer to give 
it a slight colour.—J. H. Rumszy. 

Fan Construction.—In answer to An Amateur, 
the fan is made of tin plate, consisting of three discs, 
two of 12 in. dia., the other 11 in., the two larger ones 
are soldered together by a strap of tin plate 5 in. wide 
so as to form a hollow circular box, leaving an opening 
on one side for the blast pipe. The other disc has five 
projecting pieces of tin/soldered on at atangent with the 
central hole, and on each-side of thé disc; not opposite 
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o each other, but intermediate ; of course the fan must 
be made a little smaller than the case, and a steel 
spindle fixed with a nut and collar in the centre which 
has acentre pointat each end, together with a small 
pulley of metal or hardwood; ifthe wheel is about 18in. 
diameter, the pulley may be lin. diameter, if larger, of 
course in proportion. The strap may be of catgut or 
twisted leather, and should be crossed to hold well on 
the pulley. The blast pipe of tin, about 3in. diameter, 
up to within 15in. of the nozzle, which should be of Iron, 
and contracted to Zin. opening, or if reqüired for small 
welding,; to $ ordin. I shall be most happy to give An 
Amatéur évery other particular he may require, but 
think he will now see his way clear; and I feel sure he 
will bè pleased with the result.—T. T. PARKINSON. _ 
- Weavers’ Maris.—In answer to Half Mechanic, No. 
53, weavers’ mails are made by being punched with a 
fly-punch from sheet iron of proper thickness, cut into 
pieces of say 8in. long 3in. wide, for ease of working. 
This process bends the mail, and is straightened. by 
another punch, same make, but flat or level dies, Polish- 
ing aiid brightening is carried on as follows :—The mails 
are placed in an iron box, o%, more correctly, a small 
cylinder, perhaps 18in. long and 4in. or 5in. diameter or 
bore. This is fixed in a frame and worked by a crank to 
obtain horizontal motion, mixed with bits of brass, 
copper, &c., worked to and fro at the rate of 200 a 
minute, and kept going for six or seven hours. The 
mails are then taken out, freed from brass, &c., and 
shaken by two persons in a leather bag 6ft. long and 
about 12in. across the mouth. With the mails in this 
bag are put bits of leather, wood, in fact anything that 
will tend to polish without cutting the bag or scratching 
the mails. They are shaken this way for half an hour or 
so, then picked and packed in papers of 1,440 each, and 
are ready for delivery. If Half Mechanic will send his 
address to the Editor of the Eyerrsm Mecanic I shall 
be happy to correspond with him on the subject. There 
is room for great improvement in mail making.—REEÐ 
AND HEALD MAKER. oar 

OBLIQUE SEctION.—Enclosed I send the method of 
finding the proper form of flat plate for an oblique sec- 
tion of atube for the use of David Wood. I shall be 
happy to get out any development for him that he may 
require. I have given two different bevels. The cover- 
ings for spheres or any other curved figure may be got 
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out just the same way. Take the diameter of tube A B; 
and describe half of the circumference; divide it into 
any number of equal parts, and set them out on a line 
continued on from the diameter; as numbered 1, 2, 3, 4, 
&c. Draw the lines from the division of the circle at 
right angles across the diameter to intersect the line of 
section, and prick off the height of each line, as shown. 
‘Draw a curved line through the prick marks, which will 
give section required.—_THomas SYMONS. l , 

CoLrovrine GoLD.—Seeing several correspondents 
inquiring for the mode of colouring gold I send the 
following as one of the best and most common methods 
of colouring 15 carat gold and upwards : Common salt 
one part, alum one part, saltpetre two parts, the whole 


well powdered in a wooden or.stone mortar (not a metal - 


one), a plumbago crucible holding about three times the 
amount of ingredients prepared (to allow for boiling up) 
should be placed upon & fire or gas apparatus with a 
little water in it, About a tablespoonful, add the mixture, 
apply heat till it boils, it assumes a thich yellowish 
paste. The workis prepared by boiling or well washing 
in strong soda and water, if there are no stones in itit 
should be annealed by means of the blowpipe and gas, 
then string upon horsehair, gold, silver, or platina wire, 
then put into the boiling colour and allow to remain there 
about 7 minutes, being frequently stirred, to prevent it 
sticking to the crucible, When taken out rinse well ina 
pipkin of boiling water. The work will now be black, or 
at least a very dark colour; return it again to the pot, 
adding a little water, boil again tor four or five minutes, 
again rinse well, this time the work will be a lighter 
colour, add a littlemore water and return the work 
again to the colour pot, boil, rinse, and thin the colour 
with water till the work acquires a deep yellow tint, 
which willbe in about 15 or 20 minutes, finish with 
scratch-brush or burnisher, dry in box wood dust. The 
above method of colouring is used by all the best 
‘ manufacturers of London.—A GOLDSMITH. 

In answer to “A. M., pontee powder (calcined tin) is to 
be purchased at any oiland colour warehouse; it should 
- be mixed with spirits of salt and water (not water only) 
for polishing glass and soft stones P—A GOLDSMITH. 

In answer to “ Solder Fix ” common silver solder is 
composed of loz. of standard silver, 4 oz. of brass (com- 
mon pins is the best), the silver is melted on a piece of 
charcoal, the brass then added, the whole well melted 
together, and milled to the required thickness for use.— 
A GOLDSMITH. 

BAROMETER Tusns.—In reply to H. Williams, who 
asks respecting cheap barometers or tubes, he can pur- 
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chase a tube, well finished, mercury included, to register 
600, for 9d. The address isthe corner of Mitre-court, 
Hatton-garden.—Monar. : 
Heart WarrL.—In the Eneuise Mrecuanic for March 
23, a Poor Workman asks how to draw a heart wheel. I 
have enclosed a method taken from Grier’s Mechanics’ 
Dictionary. Draw a line 
A B equal in length to 
the required extent of the 
alternating rectilinear 
motion and divide this 
line into any number of 
equal parts, the more the 
better. From the centre 
C, round which the heart 
wheel is to move with any 
distance (which need not 
be great), describe the 
semicircle A B ©, and 
divide it into the same 
number of eqtial parts as 
the line A B. From the 
centre draw radii passing 
through each of these 
‘points, and extend them 
a considerable way be- 
yond the circumference. 
Next, from the centre C 
an eee take the distance to the 
first division on the line A B, and lay off that 
distance on the first radius, passing through the 
division on the semicircle; then take the 2nd, 3rd, 
4th, &¢., divisions from the centre C in succession on 
the line A B, and lay them’ off successively on the 2nd, 
3rd, 4th, &c., radii. Then will a line drawn through all 
these points on the radii be the face of one-half of the 
wheel. The other halfis formed after the same manner: 
the curve of the face of the wheel isin this case the 
spiral of Archimedes, but the alternating rectilinear 
motion may be made to follow any given law besides 
that of uniformity by changing the nature of thé cur- 
vature of the face of thé wheel, which may be easily 
done by making the divisions on the line A B increase 
or diminish from the centre or the ends, and construct- 
ing the figure in other respects as before.—W.E. 
RECIPES FOR LACQUERING.—I send, for the information 


of “Johannes,” the methods by which I colour brass, 
black, green, white, copper, and that tint known as 
artistic bronze, as well asthe lacquersI use. ‘Johannes’? 
must understand that mine are genuine recipes, but 
before using any of them. it will be necessary to make 
sure of the brass being clean and free from grease or any 
other matter that would prevent the direct action of an 
acid ; carved cast-work is all the better if pickled first, 
so as to clean the skin of the metal, and whatever the 
colour wanted, the work will be all the better if first 
dipped in nitric acid and brought to a uniform colour— 
this will prevent any appearance of clouding or uncer- 
tainty in the ultimatecolour. To colour brass black, in 
imitation of Berlin iron, make up a bronze as foliows :— 
Ilb. of white arsenic, 2]b. of smithy ashes (scale from 
the anvil), 14 gals. of spirits of salt. Mix the whole 
together and cork up in ajar for an hour or two, then 
immerse the articles in this bronze till quite black, then 
wash in water, pass through warm water, and dry in 
sawdust; then apply black lead made into a paste with 
some beer, and polish with dry black lead, then 


lacquer with pale lacquer, and smoke the article over the 


gas flame till there is a uniform deposit of unconsumed 
carbon and lacquer acid—again this produces a beautiful 
jet black. When a green colour is wanted, the articles 
are treated the same as for black, but they are not 
smoked, and green lacquer is used. A cheaper bronze 
may be made to take the place of the spirit of salt, as 
follows:—To 4 gal. of pickle vinegar, add 2o0z. of corrosive 
sublimate, mix and expose to a gentle heat for somé 
hours, when it will be ready for use; this requirés no 
washing, but is dried on a hot-plate, and polished and 
lacquered as before. To produce acopper colour, dip the 
articles, and make a paste of Spanish brown, black lead, 
and water, paint with this, heat, then polish and lacquer 
with red lacquer (or use recipe given in a former number). 
To produce a white silver colour, dip and burnish as usual 
for bright work, then boilin a copper pan with pure tin 
granulated and cream oftartar, taking care the article is 


covered, a pennyworth of cream of tartar will do for 


2 or 3 gallons of water, when they are sufficiently done 
dry with tissue paper, and lacquer with palë lacqtiér. 
For artistic bronze, take 1 pint of turpentine, 41b. of 
black amber résin bruised, when the résin is dissolved 
add 2lb, of vegetable gréen and apply with a camel hair 
brush. To make pale laquer,take 1 gallon of methyla- 
ted spirits of wine, 5 ounces of shellac, 4 ounces of 
gum sandaric, and lounce of gum elema, mix ina tin 
flask and expose toa gentle heat for a day or two, then 
Strain off} and add $galloh of spirit to the sediment, 


and treat asbefore. For high coloured lacquer, add to. the 
above, after being strained, dragon’s blood to taste, For 


green lacquer, add to. the pale, when mixing, 6 ounces of 


turmeric, and 1 ounce of gum gamboge. For pale gold 
lacquer, take one gallon of methylated spirits of wine, 10 
ounces of seed lac bruised, and 4 ounce of red sanders 
wood, dissolve and strain as before. . D. 

GEARING.—In answer to Cameron Knight, the diameter, 
weight, and pitch are as follows:—A spur wheel 16in, 
diameter, 28lb. weight, 4 pitch, drives a pinion 4in. 
diameter 5lb, weight. Next, a bevel wheel, 56lb. weight, 
22in. diameter, ljin. pitch, drives a pinion Sin. diameter 
71b. weight.—Ipso.Facto. _ i 

SILVER SOLDER.—In reply to ** Solder Fix,” No. 52, I 
send the following instructions for making silver solder. 
Fine silver or pure silver two parts, brass wire one part, 
melt the silver first in a crucible, when itis melted put . 
the brass wire in the crucible, it will soon melt and mix 
with the silver, then put a little borax with it and give 
it a good heat for about ten minutes, then pour it in the 
skillet and pass it through the flattening mills untili; 
becomes the size or rather the thickness of a threepenny 
piece, when it will be ready for use.—J. B. Carp. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. _ 

LETTERS applying for information to be furnished by post 
cannot be attended to. : 

Correspondents are requested to keep copies of their 
drawings and manuscripts, as the Epirok cannot undér- 
take to return such as may be rejected, i 


AGRICOLA.—We have made enquiries, but cannot hear of 
such a work. l l 

T. K. DAVENPORT.—Twenty punds of tallow per week 
would not be too much for such an engine, 

WAKEFIELD.—£5 ls 6d. is the government charge for a 
provisional protection; any respectable agent would 
charge from £7 to £8. l 

J. B. 8. (Bristol) —Joseph Buck, of 124, Newgate-street, 
se:ls twist drilis in sets, from 1 to 60 at £2theset. There 
are no betterin London. 

JERRY.—Send to Spon’s for t Hurst’s Tables.” F 
SPERO.—The weight of naphtha is 848—water = 1,000 ; 
petroleum is 878. . 
N. WALKER.—The screw is equal to an inclined plane, the 
circumference being equal to B, and the distance between 
two threads equal to H. L= ,/B2 + Hè. When the 
screw is worked by a lever, if C — the circumference of _ 
the circle formed by the erd of the lever and through 
which the power P acts, and d the distance between two 


of the threads, then War, 


CLIFFORD.—The price of Vol, IL. is 5s. 6d, 

Gas METER.— Will appear shortly. 

Gas.—Weale, the bookseller of High Holbo, n, publishes 
very useful little work. . 

P. SrevaRt.—We Should take for the blocking the 
length and height by the mean thickness, plus iach for 
waste in sawing. l i 

I@NoRaMUS.— We have seen it work effectually in a room 
containing two or three hundred people, 

R_ANDERSON.— Yes; the pateat is taken out for England A 
France, Russia, and America 

N. J. W.—Next weex, 

_ days to engrave. 

RoBin Hoop, - Yes. 

far aaa shall be glad of the drawing and descrip- 

ion. l 

CHAS. A. WOoLNOUGH.—Next week, 

wW. D.—Campiu’s is a very good one. 
lisher, Bucklersbury. 

TYROL AND BALsoRa,—Attention will be given to your stig. 
gestion. 

eae Our next; the diagrams are diffictilt to engrave 

A MERIVALE.—The length of avy arc of a circle equals 
the number of degrees in the arc multiplied by the 
radius of the circle, ahd by 01745329, 

SOLDERER.—For lead ; tin, 1 part ; lead, 
pewter, 4 parts; tin, 1; bismuth, 1, 
muth, 2 parts; lead, 1; tin, 2. For brass: brass, 2 
parts; zinc, 1. For gold: gold, 12 parts.; Silver, 2 ; 
copper, 4. For silver: silver, 5 parts; brass, 6 ; zinc, 2 
Hard solder: copper, 2; zinc, 1. Soit solder: tin, 2 
parts ; lead, 1. The fluxes are: tinned iron—resin or 
chloride of zinc ; copper and brass—sal ammoniac or 
chloride of zinc ; zinc—chloride of zinc ; lead —resin. 

8. RoBeRTs.—To find the power to baiance a given force: 
let p = power, f = force to be balanced, d = distancéiof 
ae f dl 

‘power, and dl distancë of force from fulcrum, p = —. 


Diagrams will take two or three 


White to Spon, pub - 


2 parts. For tin: 
For pewter: bis- 


Let i00lbs, 4ft. from the fulcruin requite to pè balanced 
by a power acting at 3ft. from the fulcrum, . 


p= 100 x4 _ i33tibs, 


G.H. (Spalding)—A crate of glass should contain 12 tables 
of best, 15 of seconds, and 18 of thirds or fourths. The 
“table” measures from 48 to 54in. diameter. 

L. Murray.—To find the requisite speid, divide 42,000 
times the horse power by the effective pressure and by the ` 


square of,the diameter of the piston, $ = a BF. 
p. d2. 
Let H. P. = 11-904, other values as given by you, the 


42,000 x 11'904 odes ee 
Se G 4 ; t 
Z9 x 100 249 934fi, per minü 


now See your error, 


16 


FRICTION.—Pulverize as much as possible, and lay on dry 
with a stiff brush, never use either water or oil. 

R. R. SMITH (Stowmarket).—We shall be very glad to re- 
ceive tie drawing of your tool for dressing millstones, 
We should have answered through the post but you neg- 
lected to give your address, l 


PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal: 


LIST OF SPECIFICATIONS, &o. 
PUBLISHED DURING THE WEEK ENDING APRIL, 7, 1 65, 
1087. Lace machinery, R. A Brooman—ls. 2d. 
1088. Transmitting telegraphic messages, R, A, Jones and 
J. Hedges—lod, 
1089, Inkstands, J. Merritt —4d, 
1090, Covering railway vans, &c., W. Riddle—4d. 
1091, Pulleys, F. W. G:lbert—4d. 
1( 92,5 Breech-loading fire-arms, G. T. Bousfield—10d. 
1093, Cutting and dressing stones, M. Vogl—84, 
1094, Carding ‘engines, J.j Hall, W. Dunkerly, snd S. 
Schofield—4d. 
1095, Preventing the explosion of steam boilers, J. Hoc- 
king—A4d. 
1096. Indicators and fastenings fur waterclosets, &c., H, K. 
Taylor—10d. 
1097, Signalling on railway trains, D. Hancock and T. 
' KEvans—4d, 
1098, Coloring matters, E. Smith, and C. Sieberg—4d. 
1099. Pumps, M. Houssepian—8d. 
1100. Casting steel ingots, T, Hampton, and J. Abbott—8d, 
1101. Taps or stop-cocks, W. Clark—6d. 
1102. Preparing gun-cotton, F. A. Abel—4d, 
1108. Rockets, W. Hale—i0d. 
1104, Machinery for cultivating land, D, Greig—ls, 4d, 
1106. Screening grain and seed, W. Beaven—8d. 
106, Roasting jacks, W. Robinson—sd. 
1107. Ships and batteries, H. Caudwell—1s, 4d, 
1108. Baking bread, &c., J, Y. Betts —44, 
1109. Gas regulators and valves, F, Wise—lIs. 
1110, Buttons, T. Greaves, and J. 8. Wright—4d, 
1111, Protecting ornamental designs on glass, D. §. Bu- 
chanan—4d, 
1112, Packing, E. T. Hughes—4d. 
1118, Signal for calling cabs, E. Wilson —8d, 
1114, Railway wheels, W. Day—4d. 
1115, Balance for weighing luggage, A. C. Herrmann—10d. 
1116, Preparing and spinning cotton, &c., J, Champion, 
and J.B. Sheridan—4d, 
1117, Transferring impressions from wood, W. Scarratt, 
and W. Dean—4d. 
1118. Screw propelling apparatus, R, Griffiths—4d, 
1119. Oil cans, G. Whillock.--4d., 
1120, Invalid carriages, H. E, Newton—10d. 
1121, Cases for matches, stamps, &c., Q. Betjemann, G, W. 
Betjemann. and J. Betjemann— 44. 
1122. Moulding or casting metals, R. Canham—8s. 6d, 
1123, Implements for ploughing and tilling, C. Hall—2s. 2d, 
1124, Digging machinery, O. C. Evans—ls. 
1125, Preparing and spinning cotton, &c., E, Lord—8d, 
1126. Tanning, E. S. Beaux. and E. Pannifex—4d. 
1127, Spools or bobbins, J, H. Wilson—8d. 
1128. Capes, paletots, &c,, J. Emary—8d, 
1129, Lace or net articles, C. J, Keenan, and J. A. Kee- 
nan—4d, 
1180, Representations for tombstones, &c., A. Grainger 
and C.M. Girdler—4d. 
1131. Railways, W. Bunger—4d. 
1132, Withdrawing corks, G. Haseltine—4d. 
1133. Fitting surface condenser tubes, A, V. Newton—4d. 
1184, Motive-power machinery for cultivating land, &e., 
i J. Howard, and E. T. Bousfield—4d. 
1135. Portable hot rooms, W. Williamson—4d, 
1136. Breech-loading fire-arms, le Comite de P, A. Fontaine 
Moreau —4d, 
1137, Dissected maps and charts, H. A, Bonneville—4d, 
1138, Propellers, R. H. Dart—4d. 
1189, Cigar-cutter, H. ©. Butcher—4d. 
1140, Administering nourishment to the sick or infirm, 
W., E. Gedge—6d. 
1141, Pessary, W. E. Gedge—8d. i 
1142, Temples es looms, C. Eastwood, and G, Eastwood 


1143, Signalling, J, J. Parkes—10d, , 
1144, Washing a bleaching fibrous materials, W. Clark, 


—4d. 
1145. Shoes for swimmers, A, Atkins—4d, 


PROPERTY RECORD, 


—o— 


AT GARRAWAY’S. 

By Messrs, Price and Clark.—Leasehold two houses, 
warehouse, stabling, and premises, being Nos, 34 and 49, 
St. Paul-sireet, New North-road, Islington, let on lease at 
£125 per annum, term 61 ycars unexpired at £54 12s, per 
annum—sold for £1,300. ; 

By Mr. Robt. Reid.—Leaschold residence, being No. 16 
LA a A Regent's Park, term 53 years unexpired 

Leasehold residence, being No, 12, Mansel-villas, Wim- 
bledon, let at £65, per annum, term 85 years unexpired, at 
£8 10s, per annum—£860. 

_ Leasehold house and shop, being No. 114, Berners-street, 
nd 10, Castle-street East, Oxford street, let on lease at 
P po annum, term 31 years from 1862 at £50 per annum 

Leasehoid house, being No. 78, Newman street, Oxford- 
street, let on lease at £200 per annum, term 3] years from 
1863 at £160 per annum—£490, 

Leasehold house aud shop, and stabling in the rear, 
being No, 22, Broad-street, Bloomsbury, term 24 years from 
1865 at £36 per annum—£590, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


ART NOTES. 


THE Lords of the Committee of Council of Education are 
about to produce a catalogue of all printed books relating 
to or aiding the study of the Fine Arts, and have invited 
a number of Englishmen and foreigners to form a committee 
of advice. Amongst those who have responded to the in- 
vitation are the Marquis of Lothian, the Duc d'Aumale, the 
Marquis d’Azeglio, M. Vande Weyer, M. Merimée, the 
Baron de Triquetri, Baron Marochetti, Mr. Beresford Hope, 
Dean Liddell, Sir Edmund Head, Sir Henry Rawlinson, 
Sir John Simeon, the Rev. Dr, Rock, the Master of Bal- 


liol College, Sir @. Wilkinson, Sir C. W. Dilke, Mr. B. B. 


Woodward, Mr. Layard, and Mr. Ruskin. 

INDUSTRIAL ARTIN PARIS.—The Union Centrate is pur- 
suing its course with great spirit. The lecture session 
commenced on the 6th of the present month of April, and 
lectures will be given three times a week during the ses- 
Sion. It will give an idea of the ability called in aid of 
the society’s efforts to mention that during the current 
month MM. Bauderon, Caffe, Rousseau, de Longperier, 
and Guillame, all members of the Institute of France, 
will address the young working men of Paris on arhitec- 
ture, sculpture, and painting; on sanitary questions con- 
nected with the artlstic professions, on chemistry in rela- 
tion to the industria] arts ; on the touching of drawing ; 
and other subjects connected with art education, 

THE first number of a new issue of the Fine Arts Quarterly, 
edited by Mr. B. B. Woodward, will appear in May, 


SCIENTIFIC NOTES. 


PROFESSOR WHEATSTONE'S New Telegraph surpasses every- 
thing which the Professor has hitherto accomplished, With 
the perfected automatic apparatus, we learn that six hun- 
dred distinctly legible signals may be transmitted in a 
minute, 

SULPHURETTED HYDROGEN.—This gas, which for ex- 
perimental purposes is usually obtained by means of 
sulphuret of iron, may be procured more conveniently, 
and in a state of greater purity, by the use of sulphuret 
ofcalcium. The latter is formed very easily by mixing 
uncalcined powdered gypsum with one-fourth of its 
weight of calcined gypsum, and powdered pit coalequal 
to one-third of the whole of the gypsum used, and work- 
ing up the mixture to a stiff dough with water; next 
forming it into pieces four inches long, two. wide, and 
one and a-half thick, sprinkling them with powdered 
coal, and drying them, then placing them with coke in 
a wind furnace, and keeping them ata very high tem- 
perature for two hours. When cold they will be found 
externally to consist of oxysulphuret of calcium; but 
internally of pure peach-coloured sulphuret of calcium, 
which may be broken in pieces about the size of nuts, 
and preserved in well-stoppered glass bottles. If water 
is added to these, and then sulphuric acid in small 
quantities at a time, sulphuretted hydrogen is given oft 
with great uniformity. 

DECOMPOSITION OF NAPHTHALIN. — Naphthalin 
carried through a red hot tube yields marsh gas, and a 
very fine soot, which Klentisky thinks might be used 
for Indian ink. When fused, naphthalin swells - up 
and dissolves caoutchouc with great facility.—Zeztsch. f. 
Chem., 127. 

A STRANGE anatomical phenomenon, says the Indé- 
pendance Belge, has just been brought to light at Tornay. 
A post-mortem examination of a young non-commissioned 
officer, who had died in the military hospital, has shown 
that all the internal organs were reversed—thus the 
heart was on the right side, and the liver on the left, 
&c. Despite that peculiarity, he had always enjoyed 
excellent health, and died ultimately of typhus fever. 

Dr. DE SERE has just effected a new application of 
voltaic heat to surgery. Ata white heat (1,500° centi- 
grade), produced by electricity, a platinum blade will 
cut the flesh through in an instant. 


CHEMICAL NOTES. 


Citric AcID.—M, Perret has discovered a process by 
which the first step in the preparation of citric acid may 
be taken where the lemons grow, and thus save the export- 
ation of the fruit or juice. He first precipitates the acid 
with magnesia, so forming the tribasic citrate: this he 
afterwards boils with another portion of juice, by which 
he forms a bibasic citrate, an easily crystallizable and per- 
manent salt, convenient to transport for the subsequent 
manufaciure of citric acid. 

NITRITE OF AMMONIA.—The persistent white vapours 
obtained by the slow combustion of phosphorus in the air, 
and supposed by Meissner and others to be antozone, has 
been shown by Ozann to consist of nitrite of am monia, 
thus confirming a statement to the same effect already 
published by Schénbcin, 

Density oF OzonE.—Mr. Soret has cairied on some 
researches to ascertain the density of ozone, which he con- 
siders he has established to be one-and-a-half times that 
of oxygen, viz. 1°658. A consideration of the volumetric 
relations of ozone and oxygen would lead to the same 
conclusion, which the author above named considers he 
has proved by experiment. 

OPriuM.—According to M. Chevallier, the use of opium in 
England is increasing enormously, and some temperance 
societies are accused of replacing brandy and gin by it. If 
this accusation be true, the lamentable consequences may 
easily be anticipated. The quantity now used in the 
United Kingdom is certainly enormous, In 1845 the 
consumption was 38,229Ib. ; in 1863 it was 144,213lb. The 
contagion bas spread to the new world ; and its increased 
consumption everywhere affords a just reason for alarm. 


| - [Arrn 20, 1866. 
PHOTOGRAPHIC NOTES, Š 


UNALTERABLE PHOTOGRAPHS. — The gradual and 
almost certain deterioration and ultimate destruction of 
the pictures obtained by photographic processes has 
ever beeń a source of great anxiety and regret. As, 
however, itis due, for the most part, to the hyposul- 
phite or other fixing material which has been employed, 
and some of which has been left in the picture, there is 
now reason to hope that even deterioration may be pre- 
vented: since it has been found possible, not only to test 
the presence of this fixing material, but also, if not to 
remove the last traces of it, to render it harmless. For 
this purpose it is only necessary, after the picture has 
been well washed, to connect it with the poles of a gal- 
vanic battery. If any of the fixing agent is present, it 
will be decomposed, Should it be hyposulphite, the 
sulphur will appear at the negative pole, and be very 
perceptible, if the latter is of silver. 

VIOLET SUBCHLORIDE OF SILVER.—This compound, as 
being indispensable to the production of colours by means 
of photography, has become not only very interesting, 
but highly important: any simplification of the mode 
of obtaining it becomes, therefore, of great moment. It 
has been found by Mr. G. W. Simpson that it may be 
produced by mere exposure of a coating of ordinary 
Chloride of silver to diffused light, which, driving off a 
portion of the chlorine from the chloride, forms a sub- 
chloride. Inthe early days of the daguerreotype pro- 
cess, the connection between the appearance of the 
violet chloride on the plate, and the subsequent produc- 
tion of colour was noticed. But as the appearance of this 
peculiar tint was considered at the time merely acciden- 
tal, and its connection with the production of colour was 
very dimly perceived, the valuable suggestion it afforded 
was not utilized. 


RECENT INVENTIONS. 


cena <n 


TYLER’S Parent FASTENING ror Zinc.—Mr. Tyler’s 
invention consists mainly of a “lug” fixed to the under- 
side of the overlap of roll, and which enters a perfora- 
tion made for it in the top of the roll below, and then 
slides to where the opening is too small to allow it to 
get out. By this arrangement the sheets are enabled to 
expand and contract without damage; and the external 
surface of the roof is not pierced,—advantages certainly. 
The arrangement seems likely to aid in extending the 
use of zinc as a covering, which has been much kept 
back by the employment of zinc too thin for the purpose 
and improperly laid. It seems clear that stout good 
zinc will prove a cheap and enduring covering when 
laid by persons who understand the operation. 

MACHINERY TO BE USED IN THE MANUFACTURE OF 
Starr Rops.—T. Allcock. Dated 10th August, 1865.— 
This invention consists in the employment in a lathe ot 
a slide-rest fitted with peculiar cutters; these cutters 
are, by the action of the slide-rest, brought to bear upon 
the ends of the rods, and cut or turn such ends to the 
requisite form to receive the tips. This operation has 
hitherto been performed in an ordinary lathe with a 
single cutter worked by hand, involving much loss of 
time and uncertainty of performance; but by the em- 
ployment of the slide and tools above named all irregu- 
larity of work and loss of time in shifting the rods is 
avoided, at least one-half the time being saved in per- 
forming the operation. 

UTILISING THE Hust or SteAM.—Mr. D, E. Blacke, of 
Belfast, has invented an apparatus which consists of a 
vessel in the form of acylinder, or otherwise, to suit the 
form and position of the engine to which it is to be attached, 
into which he introduces tubes of any requisite size and 
number, making them fast in the ends of the vessel in 
such a way that the interior of the vessel will be steam- 
tight, the tubes being open at the ends for the purpose of 
allowing the steam and water that are blown into them to 
pass through. The said vessel is supplied with water from 
the boiler or hoilers to which the engine is attached, and, 
if necessary, from the source whence the feed water is 
obtained, but either of the sources of supply may be used 
separately. To this tubular vessel he attaches a pipe 
leading to the boiler or to the engine, for the purpose of 
allowing steam free egress or ingress. He places the said 
tubular vessel in such a position with respect to the engine, 
that the steam after passing through the engine will, 
before it is allowed to entirely escape, pass into the tubes, 
his object being to communicate to the contents of the 
tubular vessel the heat of the steam ; the steam being used 
over and over again for the purpose of heating. 

Mr. ScHLEnsine has succeeded in discovering an ar- 
rangement by which an intense heat, sufficient to melt 
iron, can- be procured from ordinary gas. By Mr. 
Schleesing’s plan a piece of iron weighing 400 grammes 
can be melted in twenty minutes, 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


Restoring the pinnacles and ornamental stonework on 
the Tower of Petworth Church. Particulars of the Church. 
wardens. , 

The Directors of the London and North-Western Rail- 
way are desirous of receiving Tenders for the Erection of a 
Goods Station, at Broad-street, in the City of London, 
Application to Mr, William Baker, Engineers Office, 
Euston Station. 

The Streets Committee of the Middlesborough Local 


‘Board are prepared to receive Tenders for a regular 


Supply of good Blue or Red Paving-bricks, or a proportion 
of each, suitable fur footpaths, Particulars of John Duu- 
ning, Borough Surveyor,/Middlesborough, : 
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Persons desirous of Tendering for the Taking Down of 
the present Church of St. Mary Bredin, in the City of 
Canterbury, and the Building of a New Church. can inspect 
the drawings, specifications, &c, at the Offices of Mr. 
Frederick Wallen, 16, Furnival’s-inn, London. 

‘Enlargement of Middlesex House of Detention, Clerken- 
well, Persons willing to Tender for the works may see the 
plans, specifications, and drafts, at the Office of F. H. 
Pownall, Esq., 30, Gower-street, Bedford-square, 

The Directors of the London and North-Western Railway 
are desirous of receiving. Tenders for the Erection of 
additional Offices at Euston and Camden Stations, Draw- 
ings and statements upon application to Mr. William 
Baker, Engineer’s Office, Euston Station, 

The Board of Works for the Plumstead District are 
desirous of receiving Tenders for the Construction of 2,000 
feet of Half-brick Sewer and 3,260 feet of Pipe Sewer, or 
thereabouts, with other works, in the parish of Plumstead, 
Drawings and Specifications, &c., at the Office of Mr, H. A. 
Fisher, Surveyor, Rose-street, Plumstead, Kent. 

Frection of a Dwelling-house and Assembly-room, at 
Holoway. Plans at the Offices of Mr, T, E. Knightley, 
architect, 25, Cannon-street, 


TENDERS SENT IN FOR BUILDING 
WORKS. 

For the erection of premises, 34, Throgmorton-street. 
Mr, J. S. Scott, architect; —Sewell and Son, £3,493; King 
and Sons, £3,462; Foster, £3,150. 

For an hotel, ale stores, storekeeper’s cottage, and 
stabies, at Herne Bay. Mr, B. Aikins, architect :—Peyman 
(accepted), £1,060. 

For works to be done at Paddington Workhouse :—Routen 
(accepted), £105. 

For erecting a malt-house at Derby. Mr, Benjamin 
Wilson, architect :—Bullock (accepted), £2,793. 

For warehouse and out-offices, Worcester. Mr. Andrew 
Coombe, architect :—Beard (accepted), £245, 

For the erection of a Villa as Thorpe-next-Norwich. Mr. 
James S. Benest, architect :—Hood, £500. 

For the erection of a house and shoo, Chapel-field-road, 
Norwich. Mr. James S. Benest, architect :— Balls, £720. 

For building three houses, Grove-lane, Camberwell, for 
Mr. R. Samuell. Mr. Murphy, architect :—Partridge, 
£996 ; Peskett, £687 ; Babbs. £681 13s. ; Cook, £680. 

For rebuilding the Plough and Harrow Tavern, Batter- 
sea Park, Mr. Charles Bowes, architect :—Lathey, Bro hers 
(accepted), £1,900. l 

For alterations at cottage, Craven Farm, Stamford-hill. 
Mr. D. Gylby, architect :—Gillet and Wisby, £155 ; Palmer, 
£118 10s. 

For first portion of the Strand Union Works, to be built 
at Edmonton. Mr. William Lee, Cornhill, architect :—Webb 
and Son, £35,050 ; Hill and Keddell, £33,680 ; Horsman, 
£33,655; Perry and Co., £32,746; Simms and Martin, 
£32,222. 

For offices, Basinghall-street. Mr. William Lee, Cornhill, 
architect :—Perry and Co, (accepted), £38,380, 


PRICES CURRENT OF TIMBER. 


Per load— £ gs £ 5, E£ S £R 
Teak visccscccseees L1 10. 12 10| Canada, ist qual. 17 10 20 0 
Quebee, red pn. 3 5 4 15| Canada,2ndqua!. 12 10 14 10 

yellow pine 215 3 10| St. Petersburg 
St.Jvhn’sN.8.,yel 0 0 0 0 Yelse... 1010 12 0 
Memel sese O 0 OQ O| Finland........... 8 O 10 0 

elM sesse 310 5 O| Memel nesese 0 0 ODO 0 
Dantzic oak...... 310 6 O| Christiania, per 

Mare æ.. 2 5 310 C. 12 ft. 

Memel fir....... 3 0 310 by 3 by 
Riga ccsveseevsenee . 35 3 10 9in. yellow 18 0 23 0 
Swedish ....... 2 5 2 10| Deck, Plank, 
Masts, Quebec, Dan tzic, 
rd.pine... 610 8 10 per 40 ft. 
yellow pine 5 0 6 0 5 in. ... O14 1 6 
red pine...... 0 0 O 0} Staves,perstand- 
Lathwood, Dant. ard M. 
fm ........ 510 6 10| Quebec, pipe ... 80 0 85 0 

St. Peter's.. 7 0 8 0 puncheon... 20 0 25 0 
Yellow Pine, per Baltic crown 

` reduced C, pipa ...0170 0 190 0 

MISCELLANEOUS. 
£s. £ 8. 8 £ 5, 
Pumiog STONE pr Olive, Gallipoli... 56 10 357 0 

LON serens 5 O 8 0j Cocoanut, Coch. 

OILS, &C. ton eeesestactesg 53 10 0 0 
Seal, pale pr. tun 50 0 0 0| Palm, fine... we £3 0 43 10 
Sperm body ......120 0 0 Of Linseed seses 41 0 68 0 
Cod cccccccscressseree 49 0 O 0| Rapeseed, Eng. 
Whale, Sth Sea Pale wr. 49 0 0 O 

pale sesers 48 0 50 O| Cotton, seed ...... 33 0 39 0 

LATEST PRICKS OF METALS.. 

COPPER. £ s d. £ S d. 
Britis h—cake and tile............per toa 90 0 0 9L 0 0 
Sheet EIEEE PE ve ceies do 95 0 0 96 9 0 

IRON.. 
Pig in Scotland sessseasceereess DOr LON, 3 16 3 cash. 
Welsh Bars, in LONGOD. sssr do 715 0 8 0 0 
Wales sesresressoe do 6 12 6 6 15 0 
Staffordshire ... do 8 lo 0 0 0 0 
Sheets, single in London...... do 10 10 0 000 
Huops, first Quality. ....sccevcsees do 910 0 915 0 
LEAD 
Pig, Foreign. ...scsvcsccceecsevessses es DOF ton 20 0 0 i 2) 5 0 
English, W. Bu csssccssressescooees do 2210 0 2215 0 
Red or minium .oececeees jetawe, “d) 22 0 0 = 
QUICKSILVER SOAR COOL HOP aOLEgtEDIDE er bottle 7 17 6 0 0 0 
STEEL. 
Swedish faggot ...msereee por ton 0 0 0 eas 
t 29 Kegiarcarovseras sersa do 15 5 0 15 10 0 
eee TIN, 
English BloCKkS...sassesssaesasosss pOr CWE 49 0 411 0 
d 4 10 0 412 0 


J DIS, cssesconcsscancceteocgasseucvecs 0 
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MEETINGS FOR THE WEEK. 


TUESDAY.—Civil Engineers, 8.—1. Discussion on “ The 
Maintenance and Renewal of Permanent Way.”—2. Mr. T. 
A. Rochussen, ‘‘On the Performance, Wear, and Cost of 
Maintenance of Rolling Stock.’’—Statistica', 8.—Prof. W. 
S. Jevons, “On the frequent Autumnal Pressure in the 
Money Market.”—Royal Inst., 3.—Prof. Frankland, F.R.S., 
“ On the Non-Metallic Elements,” i 

WEDNEsDAY.—Society of Arts, 8.—Dr. Thudichum, * On 
the Diseases of Meat as affecting the Health of the People.” 
—Royal Inst., 3.— Prof. Du Bois Reymond, “ On Muscular 
Contra ction.” 

THuRSDAY.—Royal, 81.—Chemical, 8.—Prof. Cary 
Foster, “Heat of Chemical Action.”?—Royal Inst, 3.— 
Prof. Frankland, ‘f On the non-Metallic Elements.” 

Fribday,—Society of Arts, 8.—Cantor Lecture.—Dr, Crace 
Calvert, “On the Transformation of Neutral Substances ” 
—(Lecture II,)—Royal Inst., 8—@. Macfarren, Esq, ‘* On 
the Music of the Church of England.’’ 

SATURDAY.—Royal Inst., 8.—Mr. George Scharf, “On 
National Portraits.” 


LONDON COAL EXCHANGE. 
PRICES OF COALS PER TON. 

Hastings Hartley, 17s. 3d. ; Holywell Main, 15s. 3d; West 
Hartley, 17s. 3d.; North Staffordshire, 17s.; Wallsend 
Harton, 163. 3d.; Wallsend Hetton, 19s.; Wallsend Kel- 
loe, 17s. 6d.; Wallsend East Hartlepool, 18s, 6d. Ships at 
market, 29; sold, 15 ; unsold, 5 ; at sea, 3). 


IMPORTANT TO ADVERTISERS. 


The Proprietor of the *‘ Engish Mechanic’? gives inser- 
tion to Workmen’s Advertisements, *‘ Situations Wanted,” 
at the charge of One Shilling each Advertisement, tf not 
exceeding Twenty Words. Every additional Eight Words 
Fourpence, 


Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEEL STREET, LONDON. 


SITUATIONS WANTED. 


ANTED a Re-engagement as Fireman (Improver), 
by a voung-man. age 23. A railway works preferred. 
Address, S. R , Post-office, Gloucest-r. 


AGRICULTURAL MACHINERY. 
ANTED, a good hand in the Wod Work and F.tting 
up Department of General Machinery, at Messrs, 
Gower and Son’s, Hook, Winchfield. Hants. 


O Engineers’ Machinists, and Philosophical Instru- 

ment Makers —Wanted to apprentice (out door), a 

youth, age 14. Address, W.J. Birtchneil, 24, Park-road, 
C apham, Surrey, S. 


Eo and Smiths.—The Advertiser wants a 
4 si uation as a first-class Fireman. To 0. G, 5, Elizą- 
beth-terrace, Camelia-road, Bermondsey. 


AS-FITTERS and Ironmongers. — Wanted by a Yuuns 

Man, a Situa ion as Gas-‘itter, Bellhanger, éc.; good 

references canbe given, H. H., 35, High-street, Portlan 
Town, St. John’s-wooi, N.W. 


| ysl D wanted as Jobbing Carpenter, or to 
Repair Smali Houses. A. B., Tobacconist, 75, Great 
Cambridge-street, Hackney-road. ` 


NGINEER’S Work wanted by a steady Young Man. 
Address Wells, 244, Smyrk’s-road, Old Kent-10ad. 


Eie Driver or Stoker.—Wanted by a Young Man 

a Situation as above; cin do small repairs; good 
character. Apply R. W., 4), Railway-cottages, Rezent’s- 
park, N.W. 


NGINE Driver or Stoker.—Wanted by a Young Man 

who has had six years and a half experience, can 

take charge of high or low pressure, with good reference. 

Apply Jas, Gill, 8, Boswell-court, Devonshire-street, Queen- 
square, 


LOCK Jobber wants a Situation, used to Jewellery, Job- 
bing, and Winding, R., 45, Berwick-street, Oxford- 
street, W. 


O IRONFOUNDERS, — A thorough experienced 
Moulder wishes for Employment. Country pre- 
ferred, Age 30. Address~to A. B., 61, Camberwell-road, 
South. 
BWELLERS.—Wanted a Situation by a Practical Co- 
loured Gold Workman ; references unexceptionable. 
Address, by letter only, ‘ Goid,” Myddelton House, Myd- 
delton-street, Clerkenwell. E. C. 


ANTED, a Situation as Foreman Pattern maker, 
London preferred, unexceptionable :eferences. 
Address W., Engineer Office, 163, Strand. London, W.C 


ae Engineers, Contractors, and Builde:s,—Wanted 4 
Situation as Bookkeeper and Drauyhtsman. Town o” 
Country, B, C.. Post office, 163, Strand, London. W.C. 


SITUATIONS VACANT, 


a 


l Wena Engravers.—A steady young man to Engrave 


Clocks oniy. Address, with specimens, 1), OQaris- 
tian-street, Liverpool. 


| a TT 
HILOSOPHICAL Instrument Makers.—Good Work- 
men; they must be well acquainted with the busi- 


ness, Apply to John J. Grifin and Sons, 22, Garrick- 
street, Covent-garden, l 


E ENE E E E S E E EE 
PRAAN (Working), to take the lead in the Carpen- 

ter’s Shop; none but thoroughly competent and 
sober men need apply; wanted also Cabinet Makers, 
Apply to Clarke & Co., Rathbone-place, W. 


JFETZER, one who thoroughly understands Chaff Cutte 
and other food purposes. Apply to Burchfield and 
Son, Machinists, 8, West Smithfield, 


Me (Two or Three Good Non-Society) for a 
permanency ; 6s, 3d. per day ; also a Foundry La- 
bourer ; those giving a reference to last employ preferred. 


APPIY, by letter only, to A. L., B. Deacon’s, Leadenhall- 
street. 


FOR SALE. 


ee 


TEAM.—Two first-rate Working Models of SCREW 

STEAM BOATS, 8 ft, and 4 ft. long, one Spirits the 

other charcoal, Tobe sold cheap. Price £3 each, Apply 
to R. Mills, 21, Lombard-street, E.C. 


OOT LATHE for SALE.—65 in. centre, back gear, 
planed iron bed 8 ft., slide rest and screw, change 
wheels, face and driving plates, bell chuck, &c. Almost 
new. Price £25, Address, J. A., 4, Broad Gate, Coventry 


Se See eee aa, 
ATHE (First class), nearly new, Inquire 6), Hi 
L Holborn, i 7 quire 6), High 


Sa a A 
ATHE, Iron Bed and Standards, 6 in. centre, and 
L Turned Wheel, 34, Murray-street, J 


EO EEEN 

gm Large Pieces of Oak and other Timber. 40, 
Duke-street, Lincoln’s Inn-fields. 

WO Iron Slabs, 2 ft. 7 in. long, 2 ft. L. in. wide 2% in 

thick ; Two Ditto, 7 ft, long, 2ft. wide, 13 in’ thick. 

32, Hatton -wall, oe si i pe 


CP FIRTEEN Pairs of Sashes 4 by 10; Twelve Pair 4 by 
7. Apply at15, Henry-street, Pentonville. 


kd 


also one with treadle, cheap. App'y 8, Marion-villas 
Lansdown-road, Dalston. j age f 


i es 
Ca Saw, large fly-wheel, anti-friction rollers : 


er i 
LY-WHEEL (Six Feet Iron) ; suitable to drive a Lathe 
or Saw Bench. 5, Bolwell-terrace, Lambeth-walk. 


Ce Ë 
ka (Large Iron); five feet high, two cwt 
178, Lever street, Bath-street, St. Luke’s, 


TEAM-ENGINE, about six horse power. Apply to 
Samuel Moiyneux, Oliver-yard, City-road, E. GP Á 


a a i en aa 
Me (Thomas's No. 2) for sale, a'most new, the 

owner obliged to part with it through bad health 
no reasonable offer refused, Tobe sven at 314, Lorrimore - 
street, Walworth. l 


ECRET-SPRINGERS’ Cutting and Polishing Tools to 
S eae a bargain ; together or separate. 87, Ssinner- 
street, E.C. 


a rr 
A 36-in. LLOYD'S PATENT NOISELESS DISC FAN, 
at about Half price. Has only been used a few hours, 


therefore a real barg.in.—Full particulars of J, Dean, Blen- 
heim Foundry, Wood-tock, 


WANTED TO PURCHASE. 


_ 


SCRAP TRON, 
NORRINGTON and CO.,of CROSBY HALL 


LAs CHAMBERS, BISHOPSGATE-STREET, are prepared to 
give the best market prices for all kinds of Scrap Iron, and remove 
it promptly on receiving instructions. Engineers supplied with good 


cast scrap. 
A SECONDHAND Perambulating w heel for Measur ng 
Ground, in working order. Address, stating price, 
J. K. Dare, Builder, Stockwell, 8. 


SECONDHAND Bookbinder’s Millboard Machine, 
Send size and lowest cash price, to Shelley, Book- 
binder, Bennett’s-hill, Doctors’-commons. 


Seen 


T. Iron Tanks, each to hold 200 or 250 gallons. App'y 
to Key, Hare-court, Aldersgate-street. 


aAa a e a a o a 
SECONDHAND 2 horse power Portable Fngine for 

A driving machinery. Address, stating particul rs 

and price, J. E., 6, Staining-lane, Gresham-street, West, 


SECONDHAND 10 horse power Portable Engine, 
i with Plovghing Tackle to suit (Messrs. Howard’s 
manufacture preferred).—Apply, stating price and : arti- 
culars. to W. P, Wilkins, Engineer, &c., Orchard Works, 
Ipswich, 


GOOD Secondhand med-um sized Fireproof Safe, 
Apply, T. Ward, Albion Works, King’s Lynn. 


A SECONDHAND Locomotive Engine, 10 to 12 in- 
cylinders, four wheels coupled, in good working order ; 
also, a 12 horse power Portable Double Cylinder Engine, 
secondhand, in good condition. Particulars to Jos. 
Firbank, Railway Works, Haverstock-hill, London. 


oOo 
= See 


Just published, price Bs., 
A DESCRIPTIVE TREATISE on MATHE- 
es MATICAL DRAWING INSTRUMENTS. 
By W. F. STANLEY, | 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are of any value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It includes a 
description of Instruments for striking useful geometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, €c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinéad, Computing Scale, Geometrical Pen, &c. 

‘The work is servicesbly bound n cloth, containing 250 pages 8vo 
and. illustrated by over 200 Engravings. ets 

Remittance bs., may be in postage stamps, 


Just Ourt.—Onz HOUR at MODELLING. | 


HE ART of ORNAMENTAL and FIGURE 
3 MODELLING in CLAY, WAX, &c., in all its branches. 
Simple instructions. Illustrated by t hotographs taken from Original 
Clay Models, showing the various stages of execution. Invaluahle to 
Carvers, Masons, Engravers, Die Sinkers, Chasers, Engineers. 
Dranghtsmen, &c. Twelve medals have been awarded to the Author 
for proficiency in the above art. Now ready, post free for 14 stamys, 
Address T, Dewson, Warwick. 


One Volume, post 8vo. with portrait, price 3s. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 

By HENRY DIRCKS, C. E. é&c., 
Author of ‘ The Life of the Marquis of Worcester,” &c., &e. 
London: E. & F. N. SPON, 16, Bucklersbury, E. C. 


BOOKS ON . ENGINEERING 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 

A World, E. and F. N. SPONS CATALOGUE ot BOOKS, 

New and Second-hand, relating to Architecture and Building, Civil, 

Mechanical, and Military Engineering, Metallurgy, and Mining, 

Ship Building, and Nautical Affairs. Mathematics and Natural 
Philosophy, Trades, Manufactures, &c., &c. ; 


London: E. & F.N SPON, 16, Bucklersbury. 


WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. i 
' Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 


MERICAN MECHANICAL AND 
ENGINEERING BOOKS. Tyubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks. 
TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
>ublished monthly. 5s. per annum post free, contain full particulars 
of every new scientific book published in the United States. 


LANS, ELEVATIONS, &., Made, Copied, 
A Traced Reduced, or Enlarged, in the best manner, at moderate 
charges by J. J. GREENE, 63, Upper Stamford-street Blackfriars 


COR EW CUTTER’S GUIDE, 


Price 1s. 6d., or stamps. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps jin. 
2 inches, Mr. Whitworth’s thread and make, 

A lithograph showing a new radius gear invented by the author 
of this work. z i 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent. 


Now ready, Tenth Edition, revised with additional matter, neatly 
bound in roan with tuck and gilt edges, price 7s. 6d. 


JOCKET BOOK OF MECHANICS AND 
ENGINEERING: containing a Memorandum of Facts and 
connection of Practice with Theory. By John W. Nystrom, C.E. 
í London: TRUBNER & Co., 60, Paternoster-row. 


Just Published, Second Edition, royal 82mo., roan, 5s, 


HANDBOOK for ARCHITECTURAL 
EA. SURVEYORS and UTHERS engaged in BUILD- 
ING, containing Tables and Formule for Roofs, Floors, 
Columns, Girders, Drainage, Water, and Gas Supply, &c. 
Tables of the Weights of Iron, Steel, Copper, Brass, and 
other Materials, A Summary of the Practice of Builders’ 
-Measurement, Constants of Labour, a Complete Series of 
Tables and Memoranda for the Valuation of Property, the 
Practice of Dilapidations, and a Scale of Professicnal 
Charges for Architects and Surveyors, with other useful 
information, By J. T. Hurst. C.E. Second edition. 

Loudon: E. & F. N. SPON, 16, Bucklersbury. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
enses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged, 
Catalogues forwarded on receipt of three stamps for each, i 


ATATIONAL INSTITUTION for DISEASES 
` of the SKIN, 10, Mitre-street, Aldgate. — 
Phy sician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open-on Moriday and Thursday evenings frow. Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants, — 


A 


ENGLISH MECHANIC AND MIRROR OF SOIENOE. 


SCIENTIFIC AMUSEMENTS, 


FREDERICK J. COX, 
22, SKINNER STREET, SNOW HILL. 


PHOTOGRAPHIC Apparatus. A complete set for Land- 
scapes and Carte de Visite Portraits, with guaranteed 
lens and Camera, tripod stand, bath, dipper, scales, and 
weights, printing frame, chemicals, prepared paper, 
and every requisite material, packed in case, and full 
instructions given (see Catalogue, section 3, post free 
(two stamps), £5 5s. ; 

CHEAP Set of Photographic Apparatus for Portraits 
and Views, with chemicals and good lens, 63s. f 

Cox’s Compendium of Photography, giving full in- 
structions, illustrated by wood cuts, 52 pages, post free 
7 stamps. . 

GALILEAN TELESCOPE, 4ft, focus, brass focus tube, 2zin. 
object glass, 12s, 6d. a ; 

Lenses for constructing Telescopes, showing Jupiter’s 
Moons or Saturn’s Rings, with instructions, post free, 
3s. 6d. 2 

Lenses for constructing Microscopes, showing 
animalcule in water, with directions, post free, 4s. 6d. 

Compounp Microscorez, power 2,000 times, in Cases 
complete, 8s. 6d. : 

WORKING MODEL of Steam Engine, guaranteed, 
5s. 6d. ; ditto, best make, 15s. f . 

Exerns Model Boilers, cranks, pistons, slide-valves, 
stopcocks, &c., see catalogue section 5, free 2 stamps. 

Enucrrotypn Apparatus, whereby copies of Medals, 
Seals, &c., can be readily made, 5s.; large size, 7s. 6d. 

Apparatus for Electro Gilding or Silver Plating Small 
Articles, 3s. and 9s. l : , 

Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material. 

Arr Pumps, Cylinders for Electrical Machines, and 
portions of apparatus of every description for Amateurs, 


A DESCRIPTIVE CATALOGUE 
OF | 
OPTICAL AND SCIENTIFIC INSTRUMENTS. 


Suction I.—Achromatic, Pocket, and Astronomical 
Telescopes: Single, Compound, and Achromatic 
Microscopes. l f ; 

Srcrronw Il—Magic Lanterns, Dissolving Views, and. 
Apparatus for Public or Private Exhibitions. ; 

Snorron IlJ.—Photographic Apparatus and Chemical 


Materials. ; 
Srorron IV.—Surveying, Mathematical, Meteorological, 
and Nautical Instruments. ee 
Suorron V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, Chemical Apparatus and 
Philosophical Instruments. 
Each Section Post-free on receipt of two stamps. 


Published by FREDERICK J. COX, Optician 
22, SKINNER Strent, Snow Hinz, LONDON. 


J, P. BARAGWANATH & CO, 
153, UPPER THAMES STREET, LOND ON, E.C, 
AND 
200, BROADWAY, NEW YORK, 
Importers of the Celebrated 
AMERICAN STRAIGHT-EDGED RULES, 


Graduated to the English standard measure (for truth 
and accuracy they cannot be equalled); Hardened Cast 
Steel Squares, Guages, Twist Drills from No. 60, Stubs, 
Wire Gauge to liin. diameter, Drill and Lathe Chucks of 


all kinds, also Engineers’ and Builders’ Tools of every ` 


description. ; 

Patentees and Manufacturers of the combined Adjust- 
able Pipe Tongs, Tube Cutter, and Shifting Spanner, a 
tool that acts perfectly in all its different capacities, and 
cannot get out of order. : 

Hydraulic, Lifting, and Pulling Jacks, upon an im- 
proved principle, to lift from five to forty tons; Portable 
Hydraulic Punch, &c. 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
~ ON WOOD, 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 


CATALOGUES ILLUSTRATED. | 


ALL WORK EXECUTED WITH THE GREATEST CARE 
BY. 


SKILLED ARTISTS. 


Estimates supplied with promptness. 


Country orders executed with the utmost care and 
despatch. 


THOMAS ROBINSON, Hon.See | XS 266, STRAND, LONDON, W.C. 


[Apri 20, 1866. 
‘JJORIZONTAL ENGINES, Cornish and 


iA Vertical Tubular Boilers of all powers on hand, or in course 
of construction. Apply to JOHN SMITH and Co., Enginéers, 27, 
Leadenhall-street, London, E.C.  . `! : ‘i E 

The boilers supplied by this firm can be classed A on the books of 


theNational Boiler InsuranceCo. (Limited). ` 


STEAM ENGINES for THE MILLION. 


PERSONS requiring Suman Stzam ENGINES, 

_ from One to Twenty Horse Power, will do well, before giving 
their orders, by enquiring at the KENNET IRON WORKS, 
READING, where Engines and Boilers of the best material and work- 
mony can be obtained at such prices never before offered to the 
public. X- aid 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


AMATEURS LATHES. 
NENTLEMEN who require a Turning or 
Screw-cutting LATHE would do well to order of 
RICHARD PFARCE, 
LATHE and TOOL MAKER and MACHINIST, 
77, GREAT SUFFOLK STREET, BOROUGH, S.E, 
Lathes ready for use from £3 10s. 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 


Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND CO., MANUFACTURERS, 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. | 


Price Lists Free, 


MESSRS. WELLS AND HALL have always 


R. instock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &e. 


Also, Zinc and Lead Wires. 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREXT, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.C. 


THE PATENT CAP FOR MAPS, DRAWINGS, &c, 


Disc at end 


Showing plan “ Capped. 


ESSRS, WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents jn general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed; and, from the want of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. — 
Its advantages may be briefly said to be—(1.) That the “‘ Cap” prevents 
the admission of dust, (2.) That it prevents the ends of the map, 
&e., from being frayed, torn or damaged. (3.) That it economises 
space. (4) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again, 


To be had only of the Patentees, 
Wm. WALLIS and Co, 


1, Charles-street, Parliament-street, Westminster, S.W. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


(SAMUEL WORSSAM & (CO. 


| Having purchased of M. Perin, of Paris, the sole 
i right to Tmportand Sell his BAND SAW BLADES 
yt throughout the United Kingdom, beg to announce 
HK that they are now in a position to supply these Saws 
\ £3 © from 1-16th of an inch to 8 inches ın width, and up 
to 50 feet in length. 
1a 
i 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 


2 
D S, W. and Co. keep a large stock of all sizes up to 
SAE} gin, wide. from which they can supply orders to any 
; within twenty-four hours 


R 


For Price Lists apply to 


I SAMUEL WORSSAM & CO. 
O SAW MILL ENGINEERS, 
304, KING'S-ROAD, (CHELSEA. 


—_ UPFIELD GREEN, | 
JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EO, 


LITHOGRAPHER PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
| : '  RAPTDITY AND ECONOMY. 


TUCKS 
PATENT PACKING FOR STEAM ENGINES, &., 
INDIA-RUBBER VALVES, &c. 


J. H. TUCK AWD C0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
\\ TUCK’S PATENT PACKING, as also 
J\ upon their oo 
; VALVES GUARANTEED QUALITY. 
SBEET INDIA-RUBBER. 
BUFFERS, ` 
Hoss, TUBING, BANDING, &c. 


J. H. TUCK AND CO. 35, 
ae CANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETE. 
Contractors to the Admiralty. 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical, 


ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


{Z RITISH AND FOREIGN PATENTS 


Mr, H, H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protestioa for iuveutions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. >>> >> z pa : 


AND THE REGISTRATION OF DESIGNS, 


Cen) 


PATENTS | | 


Vi R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 
IYA i Patent Agent, 54, Chancery-lane, W.C. 


Transacts every description of business connected with Letters Patent for Inventions, Provisional protection, 6 to 
8 guineas. A “Guide to Inventors” free by post. l l X 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 
PATENT WIRE GAUZE JOINT PACKING.. .. ls. 6d. perlb. |INDIA-RUBBER CORE PACKING (HEMP).. « Is. dd, per lb; 
CRICKMER’S PATENT PACKING .. es os of 28. 3d. 3 0. l Do. Do. (COTTON) .. 2s: 6d. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surfaco requiring but little Pressure 
keep it Steam tight, there is a great saving iu friction l ; 
i PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &e., &e. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM l OA i 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


STEAM ENGINES, 21-HORSE POWER, 
A SEN HORIZONTAL, with GOVERNORS 
Ie N PUMPS, &., 
COMPLETE, £15 15s. 
RAY, MEAD, AND C0., 
38, Upper Thames Street, E.C 


` Ilustrated price lists on application, 


W. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


ESTABLISHED 1851—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 
OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
| $ FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, W. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


JOSEPH STANGEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arrange trom instruction according to 
requirement. 


JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer's Tools, &c. Boring, turning, planing, screw and wheel 
uiting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, $. 


UPRIEUXS ANTI-CORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 


This preparation effectually prevents Incrustation and Corrosion 

ysteam boilers, it prevents Crystallisation and Cohesion, All 
priming is effectually stopped by using this preparation ‘The saving 
of fuelis from 15 to 25 percent. No acids: it being a pure alkali, 
it preserves the plates of the boiler instead of injuring them. It 
has been rigorously tested by some of the largest firms in London for 
the last seven years, and never been known to failin its operation. 
> Japted for stationary, locomotive, or marine, Testimonials will be 

orwarded by addressing to JAMES ABBOTT, Mill-street, Dockhead 


WA ONEY ADVANCED in sums of any amount 


for long or short periods, one oer more sureties required, except 
` tresecurity of a deposit or mortgage is given. Life assurance is 

optional—NATIONAL QUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


Tho most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
` manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. 


No egual tool is sold under FOUR TIMES THE PRICE, 
CHANGE WHEELS FOR SCREW-CUTLING LATHES. 


STONE DRESSING BY MACHINERY. 


PATENT STONE and FLAG FACING MACHINE, by which 40 to 50 square yards per day o. 
rough stones or flags may be reduced to a true and smooth surface, without the use of chisels. 


Sole Inventors, COULTER & HARPIN, 
THONGSBRIDGH, NEAR HUDDERSFIELD. 


2S BAP ERNE OEM IRENE IN ILM POSTE OOIEOE ET 


oy 


» W.C 


THOS. BOURNE, Sec. 


Vi ONEY in sums of any amount on Freehold 
iv and Leasehold Property, repayable by easy instalments. 
Bloomsbury and General Benefit Society. T.M. Torrens, Esq., M.P., 


one of the Trustees. Apply to Mr. Malden, 37, Hart-street, 
Bloomsbury, W. C. 


a a a oe et A ee es a D 
W RITING, Correspondence, Grammar, Arith- 

, metic, Bookkeeping, Mensuration, Algebra, Geometry, 
Practical Mechanics, Mechanical Drawing, &c., taught through the 


post, by W. Brook, Postal School, Almondbury, Huddersfield. Les- 
son, 4 stamps (free). l 


OLLOWAY’S OINTMENT AND PILLS.— 


SAMUEL BROTHERS, 
Suits for all Occasions 
26s. to ll4s. 


| Boys’ Suits 
g 16s. to 35s. 
50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
feshionable attire, will be sent post free for six stamps, which sumpis deducted from a purchase, 


oase , and serofula, and heal every 
d, or abrasion. By the use of Hollo- 


80 


PATENT HOLLOW STEAM PACKING. 
[THE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 

structed and applied that the pressure of the steam itself makes the 

joint by entering the packing frem the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 

Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 

Bags, pepe laas Goods, or any description of India-rubber articles 

der. 


Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-streéet, City-road. 


MECHANIC'S EXCHANGE, 


201, UNION-STREET, BOROUGH, S.E, ` 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address, 


AMATEURS’ LATHES from 35s, 


JAMES LEWIS, 


(Late Lewis & Son), 

ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 5, Wyceh-street, Strand.) 


Machinery made to Drawings or Patterns, and Worked 


out to Scale. 


THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost eonsiderably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufavtory, Armit Works, Greenfield, Manchester. 
81, Mark-lane, London, E.C. 


Warehouse, 
Mr. H. FERRABEE, Agent. 


NPROTECTED INVENTIONS. — “Infor. 


mation for Inventors to the best and cheapest means of pro- 
tecting their inventions, under the Patent or Designs Acts,” by Mr. 
M, Soul, Member Soc. of Arts, formerly-conductor of *' The Artisan 
Journal,” Free by post, on application ; British and Foreign Patent 
Office, 3, Leadenhall-street, E.C. 


INVENTORS ASSISTED 
JE Securing, Carrying Out, and Disposing of 


-their Inventions.—-Apply to Messrs. B. BROWNE and CO. 
British and Foreign Patent Office, 49, King William-street, London- 
pridge. 

A Pamphlet gratis, on Cost of Patents, may be had on application. 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 yeara’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.O. 


FXO INVENTORS—GEN ERAL 
A PATENT OFFICES.—L. de FONTAINEMOREAUD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


PATEN TS FOR INVENTIONS.—Full 
: instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
~ street, Bristol. í 


Na TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 80- years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.O. 


SN 7 
ATENTS.—MESSRS. LAXTON (many 
years Editors of the “ Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS relating to Patents, or Registration of De- 
signs. Six mouths’ protection from eight guineas.—34, Arundel- 
street, Strand. 


PATENTS, &c..—_Mr. WISES PAMPHLET 

ON LETTERS PATENT for INVENTIONS, and the REGIS- 
TRATION OF DESIGNS. tent post free for three stamps, by 
Messrs. Francis Wise & Co., consulting engineers, Chandos Chambers, 
Buckingham-street, Adelphi, London, W.C. 


HEEL, RACK, and SCREW CUTTING. 

' SPUR, BEVEL, RATOHET, WORM -and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
ength or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch, J. Wilkinson, Engineer, St, George’s Works, 83, St. 
George’s-road, 8. London. 


TANDARD GAUGES, Surface Plates, Straight 


Edges, Seales of Length, and other Instruments of Precision of 
great accuracy and of all sizes. Screwing Tackle, &. 
H. GARSIDE, 17 Coupland-street, Uxford-street, Manchester. 


HE LONDON DRAWING ASSOCIA- 


TION for supplying D eneore, Mechanical, 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Electrotyping, 7, 
eas Adelphi, London. Enclose stamp for pro- 
spectus, 
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SEWING MACHINES. 


THE FLORENCE. 


FOR FAMILY USE IT IS UNEQUALLED. 


In addition to Hemming, Felling, Tucking, Binding, Cordin uiltin 
and Gathering and Sewing on a Ruffle at che same time, it ye Tour 
Different Stitches, has Patent Reversible Feed-motion, fastens off its 
seams without stopping machine, and has other recent Improvements, for 
which the Highest Premium (Go'd Medal) was awarded by the Committee 


on Sewing Machines at the Exhibition of the American Institute, h 
New York, 1865. ican Institute, eld at 


Copy of Committee’s Report, and Prospectus with Sample of Work, post 
free. Agents Wanted, Address :— 


FLORENCE SEWING MACHINE COMPANY, 
97, CHEAPSIDE, LONDON, E.C. 


“ EXCELSIOR,” “ PRIZE MEDAL” 


Family Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS. 


F easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will not rip. Priee from £6 6s.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 
DAMPNESS IN BUILDINGS EFFECTUALLY CURED!!! 


DECAY or STONE, BRICK, WOOD, 
On IRON STRUCTURES 


PERMANENTLY ARRESTED, 


1 Ale = OR IF NEW 

ie i ut Mi =  EFFECTUALLY PREVENTED!!! 

ene ete Ai iil ce l | 

Hall iA neeem eaae ier cre BY THE USE OF 

ae nolan oe Sa | a 

vo oe ee n SZERELMEY’S 

ee TGS , 

fe = SILICATE ZOPISSA 
AND 


GRANITIC COMPOSITIONS 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
been subjected upon Public and Private Buildings and 
Works, Shipping, &c., Szerelmey and Co. have established 
extensive works for the manufacture and supply of the Com- 
positions upon & very large scale, and are now enabled to 
execute all orders with the utmost despatch. 

MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and furtber particulars, address to the 


CITY OFFICES OF SZERELMEY & CO.. 
39a, KING WILLIAM-STREET, LONDON 
E.C. (Close to London Bridge.) 


THE GRANITIC COMPOSITION 
is the only successful process applied | Has been applied to the WHOLE of 


` THE SILICATE ZOPISSA | 
to the stonework of the i the IRON ROOFS, &c., of the 


HOUSES OF PARLIAMENT. 


See the Printed Returns to the order of the Honourable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 
Compositions. ' , 

These processes have also been largely applied in the Redecoration of 


ST. PAULS CATHEDRAL. 


H Trade on each 
=) /) Telescope. 
y Z 
Mark ——— 


SS 


“TELESCOPE, 


OR WITH ASTRONOMICAL 


“DYER” 
WITH LEATHER SLING AND CASE, 10s. 64. ; 
EYE-PIECE, 15s. 6d. 


This Telescope has an Achromatie Object-Glass 1'1 inch in diameter. It possesses a magnifying power of 144 times 


THE 


superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN MILES, The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
rate, and are equal in every respect to one of a much higher price. 
CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND, ON RECEIPT OF PosT-OFFICE ORDER. 

No, 12. ILLUSTRATED DESCRIPTION POST FREE, 


MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 
ee a ae a a ee ee 


|E. BOURDON’S PATENT GAUGES.—_GIFFARD’S INJECTORS. 


Drawings and Prices on Application to 


W. T. HENDRY & Co., 73, Queen Srreer, Lonpon, B.C. 


eee 
Loxpos : Printed by Mappick and Porrags, 1, Crane-court, Fleet-street ; and Published for the Proprietor at the Office of the News- 
agents Publishing Company, 147, Fleet-street. 
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OF SCIENCE AND ART. 


TWOPENCE WEEKLY. 

No. 55, April 13 :—Robertsén’s Improved Valve Gear for 
Marine Engines, illustrated.—A Rivalto CoalGas,—On the 
Construction of Specifications of Patents, No. 2.—Electro- 
Metallurgy. — London Association of Foremén Bngineers, 
—The art of Weaving, No..3—The New Motive Power. 
—Art Prizes and Art Workmen,—Ship building on the 
Clyde.—Watchmaking—on the Lever Escapement, No. 
2.—The Quality of Musical Sounds, No. 2.—Pnoeumato- 
E'ectric Organ.—New Application ef Yellow Light in 
Pho: ography.—Varnishes.— On the Heat Disengaged by 

_ Induction-currents,—Review.—Compasses of Iron Ships. 
—Light.—Submarine Telegraphy, No. 8.—Surface Oon- 
denser,— Davis's Bolt Header.—Chesley's Globe Valye.— 
Electro-Magnétic Apparatus for Railway Signalling and 


Other Purposes.—Electric Thermometer.—The Impérish- 
able Stone Company.--Technica} Chemistry—New Pro- 


cess for Indigo Dyeing.—Commercial Code of Naval 
Signals, — On the Dimensions’ of Ocean Waves. — 
Phosphorus in Iron.—Correspondence. 

No. 56, April 2) :—Williams’s Improved Furnace for Pud- 
dling Iron. Illustrated -—-Swedenborg, the discoverer of 
Oxygen Gas.—On the Construction of Specifications of 
Patents, III —Underground London—The Art of Coining, 
VI.—The Art of Weaving, IV.—Adjusting Compound 


- Lenses.—Photography:—The Ferrogelatine Developer.— | 


On the Heat disengaged by Induction-Currents II.—Dry- 
ing Glutinous Substances.—The Ruby.—On Balanced 
Rudder for Screw Steamers —Application of Hydraulics to 
Steamships,—The Transmutation of Metals. —Submarine 
Telegraphy, IX.—On a Method of ‘Propelling Ships in a 
Calm by the Actionof the Swell or Waves.—Yorkshire 


Fine Art and Industrial Exhibition for 1866.—The. 


Whitworth Company’s Duplex Lathe, Illustrated.—Re- 
versing Gear for Portable Ep ities, Illustrated, —Man- 
chester Assdciation for Preve Alons of Boiler Explosions. 
A Pocket Compound Microsgope.—The Mouth of the 
Louse.— Price Lists,’ and shiek’ other useful informa- 
tion, . l ‘ k 


THE ENGLISH MECHANIC. 
AND 
MIRROR OF SCIENCE AND ART. 

Every Tuesday, Ewopence. Monthly Part for 
. -= March, 9d., post free, lid. . 

| ** Title Page and Index for Vol. IE. ig now ready, 
Price Twopence. Cases for binding, One Shilling 
and Sixpence. 3 | . 


It is solicited that all back numbers be ordered at- 


once, as they are now being reprinted. 
147, FLEET-SPREET, London, and all Book- 
| 7 geliters 


kJ 


aed @, 


O ADVERT 

As the Eneitish Mrosanio an MIRROR or Scr- 
ENCE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS, 


s. d. 

Five lines eee, 600 O80 awe eve 030 
Every Additional Eie (Nin 

Words) see ees ese os ve O O 6 

Whole Page: ove eee eee ees: eco 8 8 0 

Halt Page á eeo seò oeo ov ee 4 4 0 

z One Column s.o osò oro oss swe 3 0. 0 

Post-office orders to be made payable to GEORGE 


Mavpick, Fleet-street Branch. — 


The English Blechanie, 


MIRROR OF SCIENCE AND ART. 
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THE ATLANTIC TELEGRAPH. 

Ae to présent arrangements the 

“Great Eastern * will steam away from her 
winter residence in Sheerness Harbour, in the last 
week of Sine, or the Brst week in duly, and, as 
soon ag practicable theteafter, commence laying the 
Atlatic cable. Such was the announcement made 
a few'days ago, based on the fact that the pre- 
parations on board the great ship were completed a 
fortnight previously, and the “Iris” hulk” was 
. moored alongside the ‘Great Eastern” with 200 
miles of the new cable on board ready for tranship- 
ment, 


to irritate those over which the cicatrix is scarce yet | 


parted, and speculation even be handed over to 


business must be productive of benefit ; 


To excitement consequent on the publication 


oracle may tell; what the public sincerely hope 
may be its fate, requires no telling ; butif ever per- 
severance deserved success, then those who for 
years have persevered in endeavouring to unite the 
old with the new world—who, struck down again 
and again by disaster when all appeared so favour- 
able, have risen, not to make any futile moan, but 
to press forward in the accomplishment of their 
design—deserve all the success that can possibly 
befall them. | ne | i 

We have no intention to reopen old wounds, or } 


formed, but simply to caution the “old ” company 
—as we may term it, with others in the field—that, 
should this, the third attempt fail, and no more in- 
formation be forthcoming than there was on the] 
last occasion, the shareholders may at once give up 
all idea of ever having a return of their capital ; for 
“ confidence "—which is capital—will have de- 


their rivals. l 

Up to the present time we are not aware that any 
marked alteration has been made in the arrange- 
ments for running out the cable, or in the brake 
apparatus; but we believe that every care has been 
taken in overhauling and testing them, that the 
apparatus for picking up is or will be made as 
nearly perfect as possible, and, generally, that 
everything has been provided for the prevention of 
accidents which human foresight can provide, or to 
remedy any that may unfortunately happen. This 
belief is founded simply on what is passing eurrent 
among those interested in the forthcoming third 
attempt to connect the new world with the qld. 

Let the directors of the Atlantic Telegraph Com- 
pany, then, at once make up their minds for| 
publicity on all points. Should the enterprise | 
succeed, this “above board” manner of doing | 

shonld it 

fail—though we do not contemplate the contingency 
—then there would still be hope left for the success. 
of a fourth trial, and thus for ultimately overcoming 
all difficulties. Finally, most cordially do we wish 
the good ship bon voyage. — SO 


IMPROVEMENTS JIN FACTORIES. 
of the last reports by the Inspectors of Factories 
—Messrs. Redgrave and Baker—had scarcely stb- 
sided when we were favoured with that for the 
half-year ending in October last. These reports 
are not simple outlines but bulky books of reference, 
in this case illustrated with diagrams to further 
elucidate the explanations; and this fact easily 
accounts for the apparent delay in publication. 
These last reports show the working of the Factories 
Act Extension Act of 1864, which brought under 
the factory regulations the Ilucifer-match, per- 
cussion-cap, earthenware, and cartridge manufac- 
tures, paper-staining and fustian cutting—how 
the regulations have been received by employers 
and employed, and have induced and are inducing 
the adoption of improvements in these las{-men- 
tioned processes or trades. Some defects gre also 
pointed out in the Factory Acts, which we faney only 
require to be known to meet with alteration at the 
hands of legislators. In one case it wag decided, 
under the Scotch Law, that by the clause jp the 
Bleaching Works Act of 1860 referring fo the 
employment of females, young persons, and ¢hild- 
ren, was meant that these should be employed 
“ simultaneously” on the premises, in order to 
ensure conviction where an information .waj. laid 
against any manufacturer for contravention. Eon- 
sequently, persons cannot in Scotland be rendered | 
subject to penalties who- do not employ the three | 
classes simultaneously beyond hows, &c.! This 
may be Scotch Law, but it is not justice. Amother 
defect is pointed out in the Act of 1864, which 
defines a fustian cutting factory as “any place in 
which persons work for hire in the occupation of 
fustian-cutting.” To show where room has been | 
found for evasion it will be sufficient to quote Mr. 
Redgrave.. He says :—“ It was not contemplated, 
when the Act was framed, that children would 
have been employed all day in fustian-cutting in 
some shop under the Factories Act, and then go 
home and keep on at the same labour for two or} 


has been introduced. 


CIENCE. 
three hours; and I would recommend that it should 
be made unlawful for a person, after having been 


[Arrt 27, 1856. 


employed all day in any specified work, such as 


fustian-cutting, to be employed in any other place 
whatever in the same kind of work after legal 
hours.” ; 7 | 
Unprincipled parents also stand in the way of the 
proper application of the law. Mr. Baker says:— 


Te 


substitute for them “any place in which persons 
are emploved.” Further than this, and to “ nick” 
a few unscrupulous employers, he suggests repeal- 
ing the “ lost-time clause ” in the Bleaching and 
Dyeing Act; by which employers who care to do so 
can, by altering the hours of work and meal-times at 
pleasure, circumvent the most vigilant of inspectors 
and so lengthen the hours of labour to their work- 
people. 

Though instances, all the number too many, are 
to be found of employers “ profiting ” by the above- 
mentioned and other defects in the Factory Acts, it 
is extremely gratifying to note the general tone of 
appreciation of their merits, by both employer 
and employed—more especially in the trade last 
brought: under inspection. Mr. Redgrave, as evi- 
dence of this, says :—“ I have not had occasion to 
institute proceedings even in one case under the 
Act of 1864.” 

Respecting the effect of drinking habits on tha 
part of the men, there ig much valuable 


Information, showing how, in various trades, they 


are their own worst enemies. Doubtlessthe allow- 


: ance of overtime asa rule—being a “ liberty ”— 


was patel the cause of this tendency to “wet.” 
The Factory Act has somewhat altered this, and we 


Dae 


find the proprietors of the Britannia Pottery, 


Glasgow, writing in this wise :—‘‘Another thing 
that hag affected the production is the entire stop- 
page of overtime, which ysed to be regular, es- 
pecially after the men had been drinking.” Again, 
Mr. Maling, of the Ford Bottery, Newcastle-upon- 
Tyne, says: —“I am very glad the Factory Act 
f tink if, will much im- 
prove the respectability of the workmen. When 
children were allowed to work after 6 p.m., men, 
when inclined to drink would do so, on Monday | 
and Tuesday, and would Wark their children half 
the night on Wednesday and ‘Thursday, to make up 
their wages.” E 
Besides doing what may be set down as their 
“ duty” the Acts have actually stimulated produc- 
tion, which is exactly the reverse of what was 
predicated of them by certain “politicians ” and 
employers. Of this ample as satisfactory evidence is 
given at length. In fact it becomes daily more 
clear, that the effect of the Act is to push on the 
adoption of machinery ; and there can be no doubt 
the spirit of invention in the various trades will. 
be afoused to discover and adapt appliances 


p 


. for thë production of a large number of the articles 
‘now made by hand, or partly by hand and partly 


morals, brought to light 
comparative oblivion, is about to give place to a 
more profitable, because a more exterided and less 
costly, method of production ; and that which has 
so often happened before in other great branches 
of industry is about to occur again, namely, that 
the cheaper the product, the greater the consump- 
tion, and a consequent greater demand for labour 
in every department.” i 

We may state that a wery ingenious plan of 


pee o 


drying green ware has been introduced by the Mr. 
Maling before referred to, which is described in 
Mr. Redgrave’s report, with the assistance of dia- 
gram.: Stoves or drying-rooms are ordinarily heated 
bya central stove, sometimes to 170°, and the 
youngest children pack the goods on surrounding 
_ shelves—being thereat subjected to. this high 
_ temperature. , 

In order to prevent this, Mr Maling heats his 
stove (a closed chamber shut off from the shops) 
by serpentine flues, and lays down iron rails trans- 
versely of the stove, to receive the ware-laden 
waggons. The wares dried, the waggons are 
drawn back out, until the forward end 
closes the opening, when the dried wares are 
removed and replaced by others. The importance 
of this successful improvement may be understood 
from the fact, that the principal diseases among 
potters are traceable to their drying stoves. 

Respecting lucifer-match making, the Messrs. 
Bell and Black state, respecting the application of 
machinery to this noxious trade:—‘ As to the 
saving of labour in one department, previously to 
the introduction of our machines, we used to em- 
ploy 230 young persons, whereas the same amount 
of work is now performed by 32 boys and girls, 
from 14 to 17 years of age, earning from lls. to 
14s. per week.” | | 

While the enforcement of the Factory Acts is 
tending to the emancipation of the labouring popu- 
lation from hurtful occupations, it served also 
to widen the field of education by compelling the 
attendance of children or half-timers at school ; 
brings order out of chaos, and substitutes regular 
and moderate labour for fitful and excessive, ex- 
hausting activity. 

As to what the Factory Act has effected in the 
Potteries we are told that “it has whitewashed 
and cleansed upwards of 200 works after a period 
of abstinence from any such cleaning . of 
twenty years in which were employed 
27,878 artizans. . e «6 à It has greatly 
multiplied the means of ventilation - through 
the various work-rooms in which these people 
are engaged, and has 
duced the temperature of the stoves themselves, 
with a considerable saving of fuel and a readier 
effect on the ware. It has limited the hours of 
female, adolescent, and infant labour by a very 
considerable per centage over the ordinary and 
extraordinary hours of labour of preceding times, 
without diminishing production, and with but a 


small temporary diminution of the rate of wages.” 


. . . It has safely and usefully placed upwards 
of 1,600 children, most of them never at a day- 
school before, in some of the best schools in the 
kingdom, with a moral and intellectual benefit of 
which we cannot estimate the value; and it is re- 
ducing gradually, by the gentlest measures, the in- 
subordination of uncontrolled power tothe discipline 
of obedience.” | 


What the effect must be in the “ homes ” we may 


imagine; but, as the old song says :— 
Tis they themsels best ken, O! 
In conclusion, it is a most significant fact that 
_ the demand for labour exceeds the supply, especially 
in Ireland, where girls having charge of two looms 
average 10s. to 12s. per week; and this in a country 
where, a few years back, men could get but 10d. to 
is. persday! | 


THE ART OF FRENCH POLISHING, 
. STAINING, &c.* 

P AINTING is rarely employed with satisfac- 

tion; but it frequently happens that the 
_ polisher makes slight omissions in colouring and 
_ staining, which he does not readily perceive until 
his work is nearly finished, in the varnishing or 
polishing; and, in such emergencies, he must either 
use paint or do his work over again. A box con- 
taining the following colours will therefore prove 
of great utility:—drop black, raw and burnt 
umber, vandyke brown, French Naples yellow, 
cadmium yellow, madder carmine, flake white, 
and light red. These pigments should be finely 
pounded, and, when required, they are to be con- 
sistently mixed with thin ‘‘slake.” The general 


* Continued from page 12, Vol. III. Contributed by Mr. 
i George Dutton, ; 


3 of an ounce of the soda, and a 4 of an ounce of 


even considerably re-- 
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remonstrances against painting are, that it obscures 
the natural beauty of the wood, and when, by the 
effects of tims, the properly stained portions 
become of a very dark colour, the painted parts 
invariably retain their artificial hues. Instead of 
obscuring the omitted parts, by an immoderate use 
of pigments, I often tinge them with dyed polishes 
and varnishes; either of the latter preparations 
can be stained black, with logwood, gall nuts, and 
copperas; red, with alkanet roots, or camwood 
dust; yellow, with turmeric, or gamboge; and 
brown, with carbonate of soda anda very small 
quantity of dragon’s blood. 
IMITATIONS. 

When curly veined birch and beech have been 
regularly brushed with aequafortis, and dried at the 
fire, they both look remarkably like mahogany. A 
decoction of logwood and fustic, when put onin a 
tepid state, produces a similar effect. Thecommon 
French mod of effecting an exact representation of 
the colour of mahogany is as follows :—first, the 


white timber is brushed with a dilute solution of ni- 


trous acid; secondly, it is coated once or twice with 
finishing spirit, in which a quantity of carbonate 
of soda and dragon’s blood has. been dissolved 
(the proper proportions to one gill of spirit being 


the blood); the wood is afterwards finished with 
varnish or polish of a reddish brown tint. 
ducing this shade of colour, London artizans 
frequently use a rich brownish red kind of chalk, 
the colour of which is analogous to that of fine 


Spanish mahogany. It iscommonly applied in the. 


form of a dry powder, by means of a brush, and 
then well rubbed with another brash, or coarse 
flannel. EEEN, 


There is a new method of colouring woods not. 
generally known even in the třade, yiz., the sur- 


face to be coloured is smeared with a strong solu- 
tion of per-manganate of potash which is left on 
for a longer or a shorter time, according to the shade 
required; in most cases five minutes suffice; cherry 
and pear tree woods até most easily attacked, but 
afew experimerits will serye to show the. most 
favourable circumstances; the woody fibre decom- 
poses the per-manganate precipitating peroxide of 
manganese which is fixed in the fibre by the pot- 
ash simultaneonsly_set free.. When the action is 
ended, the wood is carefully washed, dried, and 
afterwards oiled and polished in the ordinary 
way. l 

The effect of this treatment on many kinds of 
wood is said to be surprising, . particularly on 
cherry woods, to which a very beautiful reddish 
tone is communicated. The colour is in all cases 
permanent in light and air. 

An American method of making a transparent 
liquid rose pink to be used in imitating rosewood, 
&c., consists in mixing a it of potash in 1 gallon 
of hot water, and a ifb of red sanders wood is 
added thereto; when the colour of the wood is ex- 
tracted, 24b of gum shellac are added and dissolved 
therein over a quick fire; the mixture is tben 
ready to be used on a ground-work made with 
logwood stain. 

Another method generally adopted in America 
for decorating. inlaid work, &c., is the use of a 
bronzing liquid, the nature of which consists of a 
fluid bronze composition formed by combining 
metallic powder known by the names of gilding 
and bronze powder with collodion, which composi- 
tion is capable of being applied as a bronze liquid 
to surfaces of wood, iron or any solid material, for 
the purpose of coating the same for decoration or 
preservation. | 

It is very handy for a cabinet maker to be able 
to find wood ready-made to hand, or rather to be 
able to produce any tint he requires in his work 
without much trouble or expense. I have, therefore, 
in order to assist him in his business, collected the 


seven following methods in addition to what I have. 
already tasked myself to perform, and understand 


that they have all been found serviceable. A selec- 


tion of the woods.to be used for staining is of course 


necessary, as some are better suited in texture for 
the reception of the dye than others. Thus pear- 


tree, holly, and beech all take a beautiful black, 
‘but the wood should be had as fresh-cut as possi- 
ble, Also, the colour strikes much more strongly 


In pro- | 
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if the veneers have had an hour’s boiling, and then 
been taken out into the air to cool; and here it 


aches T 


through. 

The bright green process ig similar to the yellow, 
only substituting vitriolated indigo for nitric acid. 

For a fine blue dye, put intoa clean glass 
bottle 1th. of oil of vitriol, then pour ib. best pow- 
dered indigo into the vitriol ; when dissolved, get 
an earthen vessel, if possible (if not, a wooden 
one) so made as to hold the veneers; fill it one- 
third full of water, pouring in the vitriol and indigo 
mixture till the whole is of a fine blue (trying with 
a piece of white cardboard) place in the veneers, 
and leave them until the dye has struck through. 


{To be Continued.) 


Electric lights have been definitely established 
in the two lighthouses of the Héve, near Havre. 
The intensity of each of these new lights is esti- 
mated as equivalent to 5,000 carcel lamps, and it 
may be increased twofold, with little additional 
cost, whenever the condition of the atmosphere 
requires it. D 

THe METROPOLITAN FIRE BRIGADE.— STEAM 
Fire Encines.—Messrs. Merryweather and Sons 
have just supplied, for the use of the Metropolitan 
Fire Brigade, three of their patent horizontal steam 
fire engines. Two of these are of the light class, 
with single cylinders of 64 inches diameter and 
18 inches stroke of piston, and one medium size, 
with double cylinders, each 62 inches diameter 
and 18 inches stroke of piston. These makers have 
also one of their large size double cylinder engines, 
with 24 inches stroke of piston, like the “ Suther- 
land” of the Crystal Palace competition, and same 
as they make for the Royal Dockyards of England 
and France, in hand for, the Metropolitan Fire 
Brigade. 
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THE ART OF COINING.—VIL. 
ATE may now return to the coins which 


have been transferred from the coining | 


press room, and which are waiting for the ver- 
dict which shall set them free or condemn 
them to be remelted. In a large balance the 
officer in charge weighs them first in detach- 
ments of 15lbs., or 701 pieces, each, and notifies 
in his journal their gross weight to the one 
hundredth part of an ounce, the decimal system 
of account keeping having long prevailed in the 
Mint. He then allows of their distribution among 
the automatic judges. Each of these is supplied 
with a brass receiving slide, placed at a 
certain angle of inclination, and the lower end of 
which rests upon the top of the machine. At this 
point, however, it may be well to introduce an 
illustration which it is trusted will facilitate the 
comprehension of the principles upon which the 
automatons have been formed, and of their mode 
of action. It represents, as exactly as a wood cutcan 
be made to do so, an automatic weighing balance ; 
and in order to make its construction more clear, a 
portion of the brass frame and glass sides which 
protect it have been removed. The conducting 
tube just referred to will be seen at h, h, and it is 
supported by a rod 7, the base of which hinges on 
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AUTOMATIC WrIGHING BALANCE. — 


a pin attached to the scale stand. In front of the 
foot of the tube at f isa cover of brass, with a 
glass bull’s-eye, to allow a view of the scale pan, 
Which is immediately below, and is fastened not 
under, as usual with ordinary scales, but above 
the beam. The machine having been started, the 
wheel E, by geared communication with the wheels 
F, F, causes the camb G to push forward the 
lever H, which, terminating at I, presses forward 
the flattened continuation of the latter, shown by 
dotted lines, untilit in-turn moves a coin forward 
from the base of the feeding tube to the scale-pan 
K, which for the sake of lucidity has been shown 
as separated and will be observed under the hop- 
per. - As soon as the coin has been so deposited, 
the camb L raises alever n, the office of whichis to 
open the forceps M, and thus to release the rod Q 
dependent from K upon the knife edges R. While 
the delicately constructed forceps are open the 
camb N by its partial revolution lifts the rod O, 
which is steadied in its motion by a pin rising 
from it and entering the inverted arch o, while its 
lower end rests in a socket on the supporting table. 
The rod O near its lower extremity branches out 
right and left until each end passes through a kind 
of step in the rods Q and which is shown at P. 
The purpose of this rod is to bring the beam from 
which the rods Q. are suspended to a dead level as 
well as to release both ends of the beam by a simul- 
taneous movement. Thus at the moment that the 
forceps M have released the one rod Q the camb V 
releases the other, and permits the free action of the 
beam. A counterpoise weight of glass seen at u is 
supported by a looped rod, and this is the minimum 


weight at which a sovereign may be allowed to 
pass out of the Mint. Below the counterpoise is a 
stirrup V which sustains a piece of platinum wire 
and this, together, with the counterpoise make up 
the maximum weight at which a coin is permitted 
to be issued. Supposing now that the coin which 
has been placed on the scale pan be out of remedy 
on the light side, the glass counterpoise descends 
per force of gravitation and raises the defaulter. 
This decision will be arrived at in the space of 
three seconds, and short shrift awaits the culprit. 
Another piece advancing for trial pushes the con- 
demned one down the tube d and into the too light 
compartment. Infact our illustration exhibits the 
tube in the position named and the coin may be 
supposed to have gone through the onter of the 
three slotsneenat k. If the following coin be out 
ofremedy on the heavy side it will by the same law 
of gravity raise the counterpoise and remedy wire 
also, the tube d will fall in till it covers the 
innermost slot,and down will go the condemned 
into the t too heavy” box below the table. The 
third coin may be imagined to be of the happy 
medium weight; then the beam will not lose its 
equilibrium at all, and the conducting tube will 
guide the fortunate piece into the central or 
accepted compartment. ‘Thus coin after coin in the 
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feeding tube is singled out for weighment, 
pushed upon the scale-pan, then unceremoniously 
pushed off it, and finally obtains its proper place 
in the medium receptacle or in one or other of the 
condemned cells. Twenty coins per minute are 
thus dealt with, and the automaton justices of the 
piece must not be hurried beyond this speed or their 
sentences might be open to question. In fact many 
of the blanks happen to be just on the verge of 
the rejection point, and time must be allowed for 
the law of gravitation to have its due course. 
The weight of a sovereign should be 123274 
grains, but the laws regulating the gold coinage 
admit of a variation from this true standard as a 
compensation for differing density of metal and 
imperfection of workmanship. Consequently a 
sovereign may weigh 123°531 grains as amaximum 
or 123017 grains as a minimum weight, and all 
beyond these are rejected by the automatons. 

In the illustration some of the details of the 
weighing balance are given on an enlarged scale 
for the purpose of clearer elucidation. They may 
be traced to their particular positions by the letters 
with which they are marked. The beam, which is 
of hardened steel, is shown immediately over the 
balance, its actual length being 8°90 inches and its 
weight 288'41 grains. It is beautifully formed. 
The legal remedy or latitude allowed for variations 
in regard to individual half-sovereigns is less con- 
siderably than that employed in dealing with 
sovercigns, whilst in the case of silver coins it is 
greater; still the range in all is less than that 
allowed by any other mint in the world. It may 
not be improper to append a table showing the | 


actual weights, diameters, and thicknesses of all 
the coins issued from the Royal establishment on 


Tower-hill. 
TABULAR VIEW OF THE COINAGE or GREAT German. 
n ae 
rd aS Thee ee As | Rl & 
of 43 a Pl ape lads D A 
2 | 38 | 821 Bae ERIE 
3 Aas | Se | eke | Sas | 2] w 
© Be 2 Se, ge | os} 8 
un ei A | A AIE 
GOLD. Grains. | Grns. | Grains. |Grains. | In. | Ins. 
o 123°274 | 0'256 | 123-531 | 123°017 |0°875) 00476 
H = x . . . . "9219! 
Sovereign 61:637 | 0°128 |} 61:765 | 61:508 |0°755) 0°0312: 
SILVER Sie. “A ecos aias T E E 
Florin ........| 175°545 | 0°727 | 175272 | 173-3828 |1°166) 0:0625 
Shilling...... 87°272 | 0°363 | 87°636 | 86°909 (œ916/0'0500 
Sixpence..... 43°636 |0°181 | 43'818 | 43°454 (0755100370 
Threepence.| 21°818 | 0°090 | 21:909 | 21°727 |0°666} 0°0270: 
BRONZE. P "| cadsnes ae ee erat lk 
Penny .....:- 145°833 | 2°916 | 148°749 | 142-916 11:200] 0:0937 
Halfpenny..| 87'500 | 1'750 | 89'250 | 85°750 11:000] 0051 
Farthing..... 43°750 | 0°375 | 44625 | 42°675 |0°800/.0°0384: 


From the foregoing list crowns, half-erowns and 
fourpences are purposely omitted, because for many 


years past none have been struck, and the determina- 


tion of the Government appears to be that mone 
shall be coined in the future. The automaton 
balances are not used for bronze coins, 
individual variations in the weight of whick are 
of little consequence. They are therefore 
“pounded” only, that is to say that care is taken to 
have the proper number in each pound weight of 
each denomination. ‘Those numbers are, of pence 
48=1lb, halfpence 80—1]b, and farthings 160=11b. 

The aggregate number of coins prodneeable at: 
the Mint per day of ten hours is 200,000, and so 
great bas been the demand for money of late 
years that the presses are never idle. 

Of course at the close of each day’s work im the 


| weighing room an exact balance is taken in gros» 


of the accepted and rejected pieces; the former 
being deposited once more in bags for transference 
to the central office of receipt and delivery, and. 
the latter for relegation to the melting house. At 
the office the good coin is weighed over to: w 
representative of the bank, who causes it to be 
deposited in a common stage waggon, and it is 
transmitted in his custody, and that of one or two 
sturdy porters, to the cellars of the last named. 
establishment. A piece or two from each bag is 
however retained at the Mint for further assaying: 
at the Court of Exchequer, and which process is 
well known as the Trial of the Pyx, the word Pyx 
simply meaning the chest or box in which the 
sample pieces are deposited prior to the trial. 
We have thus endeavoured to describe as exactly 
as it was possible to do in a brief series of papers 
on the subject, the whole artof coining. Should 
there remain any point in connexion witk it upon 
which further information is desired the writer 
will have pleasure in affording it through the 
columns of the English Mechanic. 


STRAIGHTENING OR CURVING BEAMS, 
BARS, &c. 
(Illustrated on front page.) 

Peete for circling, curving, bending, or 

straightening iron, &c., constructed with three 
vertical shafts and rolls, has been patented by 
Mr. John Todd, engineer, of Greenwich, which we 
this week illustrate and describe. It may be 
noted that horizontal plate-bending machines have 
sometimes been used for bending bars, angle iron, 
and the like, by which the iron, while being oper- 
ated upon, was either carried upwards out of the 
reach of the workmen, or downwards to the floor ; 
bat such will not be the case with Mr. Todd's 
machine, as the metal will remain in a horizontal 
position, at an easy distance from the ground for 
the workman to handle it, Itis claimed likewise 
for the machine that it is much superior to 
the ‘‘ ram” machine hitherto made, which has a 
reciprocating motion for bending or straightening 
purposes ; the rolls will carry the iron through at 
the rate of about 20ft. per minute; and while this 
machine gives the work a uniform curve, if neces- 
sary, in cases where the work being operated 
upon requires to have more ‘‘ curve,” or ‘‘ set ” at 
one particular place, the engine is simply reversed, 
the sliding roll adjusted,.and, the metal being 
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caused to traverse backwards and forwards at the 
.place indicated, will thus acquire any curve 
required to the greatest nicety, from a perfect 
circle or arc, to a straight line. | 
= The machine, as stated, is constructed with 
vertical shafts and changing rolls, the latter hav- 
ing grooves in their peripheries, formed as the 
shape or transverse section of the iron or metal to 
be operated upon may require. The rolls are 
keyed on to vertical shafts, two of which carrying 
a rofl, each revolve in vertical fixed bearings, 
and are turned by. wheels or screws driven by 
steam, and one of which shafts, carrying a third 
roll, revolves in vertical sliding bearings, so that 
the said last-mentioned shaft and roll are adjust- 


able to a greater or less distance from the first- 


mentioned shafts and rolls, by screws, gear- 
ing, and hand-wheel. The top and bottom bear- 
ings are housed in metal frames—the upper 
bearing frame forming a table upon which 
the beams, bars, rails, and the like, rest, as they 
are passed between the adjusting rolls on one side 
and the fixed rollers on the other, towards and 
backwards, by which motions or motion the re- 
quired circle, curve, or bend is formed, or the 
straightening operation is effected. 

The details of the construction of the machine 
are shown in the following illustrations, of which 
Fig. 1 is ‘a side elevation, Fig. 2 is a sectional 
side elevation, Fig. 3 an end elevation, in which 
the front of the engine is shown; and Fig. 4 is a 
plan. The same letters of reference indicate the 
same parts in all the figures. A, A, are the cast- 
iron upper and lower frames, which are firmly 
screwed together by the bolts B, and into which 
are housed the three upright shafts C, D, E, with 
their upper extremities projecting above the top 
frame, to receive the rolls F, G, H. The two 
shafts C and D, with their rolls, revolve in fixed 
bearings, but the shaft E is fitted into the two 
sliding blocks I, I, which are made to traverse 
simultaneously by the hand-wheel J, in connection 
with the screw-wheel gear K, L, M; by this 
arrangement the space between the rollers F and 
_G, and theroller H, can be increased or diminished, 
to admit various sizes of iron or other metal, or to 
give more or less curve thereto. The rollers are 
made with grooves or channels, to admit the different 
forms of metals intended to be operated upon ; 
and when necessary the rollers can be replaced by 
others with parallel, conical, plain, or other surfaces 
or grooves of a different shape, to suit other kinds 
of work, In order to facilitate the working of 
the machine, horizontal or carrying rollers N, N, 
are placed above the top frame A, in rising and 
falling holders O, for the purpose of supporting or 
earrying the iron as it passes between the vertical 
rollers opposite any of the grooves therein by the 
screw pin and lever P. The rotary motion of the 
two rollers C and D is derived from the first shaft 
Q, to which is fitted a double-cylinder engine, with 
double eccentrics and link-motion apparatus for 
reversing, and which is connected to the hand- 
lever S, with appropriate spring sneek T, so that 
with this lever the man who is working the machine 
can give the rollers either a forward or backward 
movement, or stop them in an instant, as required. 
The engine operates the rolls. in the following 
manner :—On the first shaft Q is fitted the pinion 
K, which gears into the wheel U, and gives motion 
to the shaft V, in which are fitted the two worm 
screws W, W ; this shaft-is fitted with steeped or 
thrust bearings, W1, so as to equalise the strain 
on the bushes. The two screws W, W, on the 
shaft V, work into the worm wheels X, X, fitted 
upon the shafts of the two verticalrolls F, G, and 
drive them in the same direction, as indicated by 
the arrows in Fig. 4. The sliding or adjusting 
roll H is driven by coming into frictional contact 
with the iron or other metal being operated upon, 
and when the metal does not receive its required 
curve by the first operation the engine is reversed, 
and the sliding roll is screwed nearer the rolls F, 
G, and the metal is thus wrought backwards and 
forwards until it acquires the desired form. 


Tue heat given out by the sun every minute is 
calculated to be sufficient to boil 12,000,000 cubic 
miles of ice-cold water, 
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TAP FLUTING BY THE PLANER.* 
VERY machine maker who understands his 
business, devotes considerable attention to 
his taps, for, in proportion to their good quality 
and accuracy of construction will his work be 
facilitated. 

The rude, blunt, four-sided article, although 
used by some, even in the present time, is entirely 
superseded by the three-fluted handsome tool by 
the best makers. 

There are two principal methods in use for 
tap fluting ; the one by the planing machine, the 
other by the lathe. The first of these processes is 
rude and clumsy when compared with the supe- 
rior beauty of the second ; but in consequence of 
extra machinery being required for the lathe, the 
planing process is often the cheapest. 

Considering the great difference that exists 
between these two methods we describe the one by 
the planer first. 

The excellency of a tap flute consists in the 
cutting edge being so shaped as to prevent breakage 
and at the same time to cut well; because this 
superior cutting property is peculiar to Auted taps ; 
square taps cut little or nothing, the thread in 
the nut being raised by the tap passing through 
it. 

It is this raising the thread, instead of cutting 
out shavings, that renders such great force neces- 
sary for screwing ; at the same time, a square tap 
is much more liable to break, although itis con- 
siderably stronger than a fluted one of the same 
diameter. 

First mark three lines along the tap in the 
lathe, by means of the dividing plate; this gives 
facility to the cutting of the hollows in the stem of 
the tap, which must be done before planing: these 


hollows may be cut by a rotating cutter if a nice 
appearance is the object; it also obviates, much 
niggling with the file. The lines along the tap 
will be wanted also foradjusting to the planing tool. 

Now mark the shape of the flutes on the end of 
the tap and it is ready for planing. 

This is most conveniently done by placing it 
between two poppets having screws pointed for 
insertion into the centres of the tap; if the tap is 
properly made these centres will be of good shape 
and size, proportioned to the diameter of it. The 
end will also be true and smooth, to allow the lines 
a certain degree of distinctness. 

The poppet at the end where the flutes are 
marked must be raised sufficient to make the flute 
of equal depth throughout its whole length: observe 
carefully that the centres of the tap are not parallel 
to the planing table—this is a mistake often com- 
mitted and makes the tap considerably weaker in 
its largest part, which should be the strongest. 

The depth of a flute should be about one-sixth 
of the tap’s diameter, which will allow ample room 
for the cuttings in the nut without detracting from 
the strength of the tap. To mark the shape of 
the flutes on the end a piece of thin sheet iron is 
used, which is filed to the diagram No. 1, which 
also denotes the proper inclination of the cutting 
edge, to ensure good cutting properties combined 
with sufficient strength to prevent fracture. 

A round plate is provided with a number of 
small holes in its edge, in which to insert a pin at 


* Machine manipulation, contributed by Mr, Cameron 
Knight, 


the commencement of each cut ; this plate should 
be as small as convenient that it may not be in the 
way of the planing tool, and should have a square 
hole large enough to receive taps of 3in.; for 
smaller ones it can be easily bushed. If the plate 
contains two rows of holes for the pin instead of 
one, the adjusting of the tap is rendered com- 
paratively easy. 

The use of this plate dispenses with all other 
fastenings for the tap, except the poppets ; by 
means of it the tap may be moved any extent of 
revolution without removal from the centres, by 
merely taking out the pia which fixes the plate 
and inserting it into another hole. 

This pin is fitted into another small poppet 
which is fixed into one of the holes of the planing 


table, so that the point of the pin may be opposite 
the holes in the edge of the plate. These poppets 
and the plate are shown in diagram No. 2. 

Any difficulty which may appear in bushing the 
square hole for taps that do not fit, may be over- 
come by the use of pieces of thin sheet iron: any 
number of these can. be quickly adapted to the 
head of the tap and tightened by wedges. 

The pin for the plate should be slightly tapered, 
and driven or screwed into the hole tight enough 
to prevent loosening while planing. 

A good surface is obtained by a spring tool ; this 
must be ground so that the cutting surface is about 
a quarter of an inch, and if carefully applied with 
soap- suds and slow motion will produce a nice 
edge, and save time in-filing ; in fact, a large tap, 
if properly planed, may be smoothed ready for 
hardening in twenty minutes. 

The smoother is a piece of hard wood fitted to 
the cutting edge of the flute, to which is applied 
flour, emery, and oil, or fine emery cloth. 

It will be. found that the shape given in the 
diagram is easily attained by the machine with 
ordinary tools, but the points indicated in the 
diagram by ‘‘ A” may be planed off, if a graceful 
curve in the flute should be desired. 

It is also proper to plane the square head of the 
tap previously to the flutes; this allows greater 
facility in fitting it to the square hole in the plate. 

Observe that the cutting edges of the flutes are 
quite flat; any amount of curve, be it great or 
small, makes the part of the tap called the ‘‘ tooth” 
more or less liable to fracture. 

All who have used taps extensively can testify 
that hundreds of taps are made with the curve 
here mentioned, and can also testify to the breakage 
of them. 


It is said that the magnesium light has been 
applied successfully to the illumination of the 
theatre of Boston, in the United States of America. 
The wire is burnt in a large lamp, and is moved 
forward by means of clockwork; the consumption 
is said to be between half and three-quarters of an 
ounce per hour. 

STEAM . ROLLERS. —When speaking lately of 
the steam rollers in use in Paris we were unable 
to give the weights and dimensions of this 
valuable engine ; we are now ina position to 
supply a portion of the information referred 
to, and think it may prove acceptable to some 
of our friends. The steam boiler is nominally 
of 10-horse power; the two rollers are 60in. in 
diameter, and weigh more than two tons each; the 
water-tanks are made to contain about 1,000 
litres, or about 220 gallons. The rcller will of 
course move in either direction, and it can be 
turned in a radius of 80ft. The total weight of 
the machine is said to be about 17 tons, and this 
enables it to consolidate a new road with the aid 
of a smaller quantity of sand than is generally 
employed in Paris, thus giving aclear advantage, 
not only as regards compactness and uniformity, 
but also with respect tothe smaller amount of 
mud produced by rain/and traffic. ; 


PRACTICAL PHOTOGRAPHY. 
DEVELOPERS AND DEVELOPING. 

S a provincial photographer recently said, the 

photographic process of development is ‘* one of 

the most wonderful things in this wonderful 

world!” We go into the dim yellow light of our 

operating room with the camera slide in our hand, 


and take therefrom a plate just exposed to the. 


vulgar common action of sunlight. There is no 
apparent change in that plate ; it is, in actual 
appearance, the same that in the same room we 
some few minutes before placed in that same slide. 
But for all this a great, wonderful and subtle 
chavge has taken place, Some rays of light which 
but now were ‘deep in the sun’s photosphere” 
have travelled with inconceivable speed abdut “a 
hundred million of miles” to work that quite in- 
visible alteration, Kissing ‘the smiling face of 
a happy child, fresh as itself from creation,” these 
rays shot off again and entering the camera through 
its crystal window painted in their own mys- 
terious way the bright little face they that instant 
illumined. That face is now smiling at us from 
this seemingly unchanged film of sensitised col- 
lodion, atlhough we see it not, and were it not for 
the process of development should never see it. 
“Pour that unthinking, unconscious fluid—the. 
developer—on this filmy surface, and what was 
but now a vacant blank becomes an unfolded picture 
of truth and beauty, such as nature only can paint 
and man only can admire!” Is not this wonder- 
ful? And yet how little do we wonder at it, for 
its existence has extended beyond the proverbial 
*‘ nine days” of wonderment. 

We have shown in a previous article (see 
page 310, Vol, IL) how little we even now really 
know of what takes place in that mys- 


terious dark chamber with its eye-like lens.. 


It is not always the same, for it varies with 
different processes. The images produced are by 
no means easy to destroy, the subtle, all-pervading 
element which registers in darkness the images it 
reveals to our eyes, does so with no evanescent 
although with such invisible touches. And yet 
how long it was before we knew how to remove 
this cloak of invisibility, and make sun-pictures 
sensible to vision. How simple is the process of 
doing so when discovered ! 

Photographs are developed—as the process of 
rendering visible the latent. images light has de- 
picted is called—by various means according to 
the mode in which the plate has been prepared. for 
their reception, the kind of image desired, etc. 
Various substances have been used for the purpose, 
and these have been modified or changed in accord- 
ance with the whims or tastes of operators or the 
relative necessities of varied conditions, as the 
features of the different photographic processes were 
altered by improvements, or by new requirements 
or acquirements. Metallic mercury heated until 
its fames filled a small dark box, brought out the 
image on the daguerreotype plate of silvered copper. 
Solutions of pyrogallic acid were mainly used when 
eollodion films on plates of glass became the more 
popular, until the growing artistic taste of photo- 
graphers generally demanded more delicate grada- 
tions of tone, more perfect representations of round- 
ness, and sought for these in the use of bromine 
for their collodion. Then a developing agent— 
long before suggested for that purpose—came into 
fashion and has retained its ground ever since. 
This was photo-sulphbate of iron. oe 

The value of the last-named substance for de- 
velopment was originally suggested, we believe, by 
Mr. Robert Hunt, author of that valuable work 
“+ Researches on Light,” who pointed out its supe- 
rior energy, which however was never fully recog- 
nised until after the introduction of bromo-iodised 
collodion, when it became indispensable to the 
effective use of that medium. At that time a 
greater degree of power as well as activity was 
claimed for it, shorter exposures were given with 
equal results, although now it is commonly re- 
marked that the exposures have gradually been so 
much lengthened that they are no shorter with the 
iron than they were with the pyrogallic developers. 
But those who are at a loss to account for this 
should remember that a gradual change no less 
marked when tested in the same way has also come 


less chemically powerful light. 
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over our photographs. Greater. softness, delicacy, 
and gradation, the probable result of such length- 
ened exposures (gradually adopted) may be per- 
ceived in the photographs of to-day than can be 
met with in their predecessors, when artistic skill, 
taste, and knowledge were things almost undreamt 
of in the minds of photographic operators. 

And this brings us to a very important phase of 
our subject—the plasticity of the process of 
development. Itis almost like a brush in the hands 
of a painter. In landscape photography the 
expression of tone, atmosphere, distance, relief, and 
space, may all be affected by the kind and strength 
of developer selected, and by the way in which it is 
used. So in portraiture the modelling, likeness, 
expression, and even the very forms are all at its 
mercy. It is therefore wisely and frequently said 
at photographic meetings, and in photographic 
journals, that the very best thing you can add to 
your developer is —“ brains.” No better illustra- 
tion of this can be found than we discover in 
photographs taken from paintings when they are 
well and artistically copied; the difficulties pre- 
senied by the discordant varieties of actinic power 
common to various colours being overcome chiefly 
by the skill, ingenuity, and knowledge displayed in 
the process of development. A skilful copyist so 
varies the action and character of his developer that 


parts where the coloured rays of light have acted 


imperfectly from want of time, and parts overdone 
by being acted upon too long by the more chemi- 
cally powerful rays, are each judiciously aided and 
humoured so as to compensate more or less effec- 
tively—according to manipulative dexterity and the 
character of the developer—for their special wants; 
and hence we see paintings in which the violence of 
chromatic contrasts, representing similar differ- 


ences of chemical action, are faithfully copied by 


photography, with all their relative tones and 
“ colour ” (not colours) preserved.” 

The iron developer should be suited.—1. To 
the quality or quantity of the light in the glass 
room. —2. To the condition and strength of the 
bath.—3. To the temperature of the atmosphere 
worked in.—4, To the amount of bromide in the 
collodion, &c. 

1. The Light. —In alight strong in actinic power the 
developer should be weaker than that used in a 
Those who work 
with one developer, without reference to the 
changeability of the light, owe much of the vari- 
ability of their results to that cause. In strengthen- 
ing a developer, however, care must be devoted to 


not making it too strong, as this would result in a- 


species of mistiness over the surface of the negative, 
technically known as ‘‘ fog.” 

2. The Bath.—A very weak bath is not fit for 
use with this developer, and those who are 
anxiows to secure uniform degrees of excellence 
under ordinary circumstances, should carefully 
examine the nitrate bath at regular intervals, and 
replenish it with a new solution of the requisite 
streugth from time to time. The strength of silver 
solution usually worked with ranges from thirty to 
thirty-five and forty grains. A bath which is too 
weak soon begins to give flat thin images, from which 
nothing satisfactory could be printed, but that a 
want of intensity in the light may originate the 
game defect should not be forgotten. We next 
consider the condition of the bath.—Stains in the 
negative arising during development are various 
in kind and due to many different causes, but 
sometimes they are traceable to the presence of 
organic impurity in the bath, arising in the first 
place, perhaps, from the use of dirty plates, or 
some other piece of ordinary but disastrous careless- 
ness ; at other times the condition of the bath, 
from being over worked, is such, that streaks, 
grease-like spots, and smear-like stains arise 
during development from the latter’s consequent 
imperfect action. An addition of alcohol to the 
developer, so as to make it amalgamate more 


readily with the surface, isthe remedy for these 


objects. But you should be careful not to add 
too much spirit, as the result of so doing would 
OL LT 


* A technical term well understood by engravers, 
meaning that truthful rendering of the tones of various 
colours, by which the actual colours are forcibly sug- 
gested tothe mind, 
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be fog in the shadows, which, if forcible brilliant 
results are desirable, it is most essential 
should be preserved clean and transparent. 

With a neutral bath and a very pale 
or alkaline collodion,* a little more acid than usua 

should be used with the developer, more especially 
for the production of glass positives. It must also 
be remembered to keep the bath in one condition 
with regard to acidity or neutrality. As the bath 
is continually becoming more acid the uniformity 
of your results might otherwise be destroyed by 
this cause, and shouldit become too acid new defects 
are originated. (I may here note that the ordinary test 
paper sold for deciding the alkaline acid or neutral 
condition of a bath is not a very sensitive, a 
bath may be decidedly acid when a long immersion 
of the test paper has not detected it.) Ifthe bath 
is too alkaline, “fog” will arise during develop- 

ment; if old and weak, other defects, including 

those called “ pinholes.” We don’t want to 
frighten beginners by enumerating all the sources 
of failure we have shown, and have yet to show, 
but we do want to impress on practical readers 
the necessity for extreme care and attention, with 
which no difficulties, or comparatively none, arise, 

and without which an interminable series of the 
most bewildering perplexities and complicated 
disasters will invariably crowd upon him. Oneact 
of carelessness in any phase of the process may 
create whole battalions of troubles, driving the 
unfortunate operator half mad with their confus- 


ing and obstinate nature, while care at the outset 


and due thoughtfulness will make all ‘‘go merry 
as a Marriage bell.” CAMERAMAN. ` 


REVIEW. 


A Manual of Artistic Colouring as applied to 
Photographs. By Atrrep H. Warr, Lon- 
don: Piper, Paternoster-row. 

We are extremely glad to have the opportunity 
afforded us of noticing Mr. Wall’s book, from the 
fact that it has been found necessary to publish a 
new edition to supply the increasing demand for 
the best practical guide to artists and photegraphers 
with which we are acquainted. Here, in some 
300 beautifully printed pages, we have clear, simple, 
and complete instructions for colouring photographs 
on glass, paper, ivory, and canvas with crayon, 
powder, oil, or water colours ; with capital chapters 
on the proper lighting, posing, and artistic treat- 
ment generally of photographic portraits, and on 
colouring photographic landscapes. Everything 
touched upon has life thrown into it,—a dash here 
and another there, and up there springs a picture 
which at once imprints itself on the memory of 
the reader, doing; as it seems, just what he himself 
had imagined was right—actually what ts in nature, 
and had before been carried, through the medium 
of the eye, into the mind. ‘The book was 
originally written for three classes of persons 
—for such as, earnestly desiring to gratify their 
passionate love of painting, and produce pictures for 
their own delight and amusement, are com- 
pelled to lay down the brush with a reluctant sigh, 
because, ignorant of drawing, and without the 
necessary leisure for the labourious drudgery of the 
beginner, they cannot hope to produce works 
worthy of their own ambition or their friends’ 
respect. Also for the photographer, by whom the 
professional colourist is employed, toshow him what 
constitutes real artistic excellence in this branch of 
art, that he may so raise the standard of its pro- 
ductions. Lastly, for those desirous of adopting 
photographic colouring as a profession—to whom, 
whilst giving instruction, Mr. Wall shows how 
they may waste time and energies if they do not 
consider the difficulties in their way, and the time 
and study which must be expended ere they can 
attain sufficient ability to earn a decent livelihood 
by its practice. 

Photographic colouring has fallen to an extent 
we should greatly like to see curtailed into the 
hands of a class of mechanical daubers, employed 
because they work cheaply, whose gaudy, inartistic 
ofsuch a coliodion for the better. But this pale or colour- 
less condition is sometimes only asign of a perfect neutral 
condition, | 
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colouring and crude, hard “style” have brought 
the art into disrepute. 
photographic portraiture, 


which is no mere 


mechanical process, dependent upon chemical | 


knowledge and careful manipulation. But we are 
breaking away from our subject. This, however, 
is carefully and elaborately treated by Mr. Wall, 
as might be expected from so scientific an operator. 
From a variety of subjects which present them- 
selves for transferring to our columns to give some 
idea of the “manner” of Mr. Wall, we select the 
following :— l 
_ Although you may have as good a photograph as could 
be desired for your purpose, still most of your flesh tints 
will be more orless degraded by the tones of the photo- 
graph ; for this species of colouring, therefore, one or two 
methods must be adopted, viz., the use of opaque colours, 
which absolutely destroy the photographic shadows alto- 
gether ; or, the use of such of the more powerful trans- 
parent and semi-transparent pigments as, without en- 
dangering the likeness by destroying the shadows, will 
only kill their more objectionable qualities. Thus itis 
that a scale of colours and tints are requisite for photo- 


graphs entirely differing from those used for ordinary _ 


miniature painting. 
_ As you are about to begin the flesh of your subject, it 
is only fair that you should first study its character. 
Let us say the model is before you. She isa lady. 
Her complexion is fair and delicate; although not 
sickly. 1 desire you to study her face, note the 
peculiarities of local colour, and how it changes under 
the varying circumstances of contour, bone, muscle, 
blood, veins, &c, So you turn and look very earnestly 
into the lady’s charming face, ; 
The fair young creature cannot sustain your thought- 
fal but continued gaze, and down go her silken eyelashes 
while up flushes the rosy blush. There is lesson No. 1 
for you, viz., the transparency of the material. Now, 
do youthink this transparent surface, so beautifully 
pencilled with the tender tracery of veins, ‘and so elo- 
quent of the flowing blood beneath, can ever be obtained 
by the use of pigments mixed with white? which, as 
Barnard justly says, would give you the appearance of 
“a woman who uses a cosmetic, and dusts her face all 
over with it, producing a mealy whiteness, which will 
never bear a close scrutiny.’? For this reason again I 
use transparent colours. 


But the lady, your model, feeling it ridiculous to ` 


' blush under the gaze of an art-student examining her 


simply as he would a beautiful flower, an evening sky; . 
or any other such exquisite piece of nature’s handiwork, | 


isnow seized with a desire to laugh, and, raising her 


fan, presses it upon her lips to restrain the laugh, ` 
although the bright eyes (saucily asserting their in- | 


dependence of the mouth) are full of arch merriment 
none the less; and here is lesson No. 2 for you, viz., the 
amount of solidity possessed by the material. 

The appearance of partial transparency and that of 
due solidity must, therefore, be properly blended, if you 
desire to obtain the real quality of flesh in your colour- 


ing. 
Observe, in the next place, the glossy surface of the 
skin, a8 evidence ofits smoothness, and be sure you pre» 


serve this characteristic. Unless the lady be a sweet- - 


heart or wife, you must of course take the softness ofthis 
very beautiful surface on faith only, otherwise an appli- 
cation of the essence of tulips would, as an old joke says, 
prove its existence. 
Turning again to your model, observe that where the 
bones are most visible under the skin the lights are 
whitest, but with somewhat of a pale yellowish tinge; 
that the delicate carnation ofthe cheek is not a smooth, 
even tint, butis full of inequalities and beautiful variety. 
Above all, note the effect given by the scarcely appa- 
rent down covering the skin, modifying the tones of the 
demi-tints, blending and harmonising the local colours, 
giving a peculiar softness to the outlines, and a bluish 
tinge to the retreating surfaces, which is very apparent. 
This down being so nearly white in a fair person, has 
much to do with the great delicacy of the face. Ifyou 
place your hand so that itis partially in shadow you will 
see howthe down covering it is darkish in the direct 
light, and catches the light as it retires into the shadowy 
parts, just as the raised pile of velvet does, . 
You will also perceive that where the pinky hue of the 
cheek nears the jaw; this ttnt is broken with peach-like 
hues, violaceous and bluish grays, and greenish and warm 


demi-tints, melting into and emerging from one another 


with the same imperceptible gradations. 
Turn once more to your modeland examine with care 
the high lights of her face. Are they warm or cold? 
. Now, nearly all, if not all, teachers will tell us they are 


warm ; therefore you must receive my statement with all- 


due caution, when I tell you that, on the contrary, they 
are cool, if not cold. I put this assertion forward with 
some little hesitation (although I have reached this un- 
orthodox conclusion through a long and studious 
observance of nature), because [am opposed therein by 
high authority. Still, fl sh certainly partakes of the 
rature of polished surfaces; the high lights of which are 
admitted to be cold. Without dwelling upon the point, 
however, I will merely recommend you to seek the truth 
where that quality ever exists, although there is not too 
often sought for, viz., in nature. l 

Even to the general reader there is much of 
interest in its. pages, and no one can leave the 
book without having acquired some knowledge 
which, having, he would not like to be without. 
In conclusion, we cordially recommend the work 


to our photographic readers, 


This is especially true in | 


ENGLISH MECHANIO AND MIRROR OF SCIENCE, 
ON THE HEAT DISENGAGED BY INDUC- 


TION-CURRENTS.—I1, 
oe es i By M. E. Eprunp.* 
In the first series of observations the production of 
heat due to the induced current in the platinum wire, 


and received by the thermoelectric pile, gave a 


deflection in the galvanometer of 28°75. The heat 
developed by the principal current in the same wire, 
but without induction, gave 188°84, and when the 
principal current induced, 177°26. The difference 
of these two last numbers, or 11:58, represents the 
lessened disengagement of heat by the principal 
current when the latter induces a current in another 
conducting wire. But the numbers 11°58 and 
28°75 (obtained by the induced current) only repre- 
sent the disengagement of heat in the platinum 
wire, and give no account of the disengagement in 
the other parts of the two circuits. Hence, by com- 
paring these two numbers we cannot know whether 
an induction of this kind really produces heat. 
But for the same current the disengagement of heat 
is proportional to the resistance of the circuit, and 
that not merely for metallic conductors, but also for 
liquids. Hence, if we multiply 28°75 by the resist- 
ance of the induced circuit, and 11°58 by the 


resistance of the principal current, the first of these 


products will represent the total heat disengaged in 
the induced current, and the second the difference 
in the heat developed in the principal circuit when 
the latter induces and when it does not. IfM is 
the resistance of the principal current, we find by 
experiment that the resistance of the induced cur- 
rent is 0°4405 M. ‘These two quantities of heat 
may therefore be represented by 28°75 x 0°4405: M, 
and 11°58 M. The first gives 12°66 M, and may 
be regarded as being quite equal to the second ; 
from which it follows that this kind of induction 
does not give rise to a production of heat. 


Two other series of observations led to the same . 
result ; in the first, the heat disengaged by the in- - 


duced current was 12°36 M, and the difference of 
the heat disengaged by the principal current during 
induction and without induction was 13°21 M. In 


the second seriés 9°52 M was obtained for the first 


arrangement, and 9°63 M forthe second. These 
results prove that when induced currents are pro- 


duced in a closed circuit by opening and closing 


the principal inducing circuit, the induction gives 
rise neithér to an increase nor to a diminution of 
heat. The quantity of heat developed by the in- 
duced current is equal to the lessened production of 
heat which takes place in the principal current 
owing to this induction. 

IV. In order, by bringing a secondary circuit 
near an inducing current or by removing it away, 


to obtain an induced current so strong that the heat 
which it disengaged could be measured, a special , 


apparatus was constructed. It consisted of a fixed 
coil of copper wire covered by silk, the interior 
diameter of which was 200 millims. In thginside 
of this was another, also covered with silk, Wch by 
suitable mechanism could be made to rotate rapidly 
about an axis in the plane of the first coil. The ends 
of the wire of the moveable coil were in metallic 
connection with the ends of the axis of rotation. 
These were provided with. springs that could be 
connected with wires through which passed the 
induced current produced by the rotation. The 
principal inducing current, whose intensity was 
constant, always passed in these experiments 
through the fixed external coil, When the in- 
ternal coil was rotating, it produced and induced 
current in the fixed coil. It is readily understood 
that the induced current is always in a direction 
such that the mutual action of this current and of 
the principal inducing current exerts a resistance 
to the rotatory motion, and that this resistance 
must be overcome by the mechanical force which 
makes the coil rotate. Anexpenditure of mecha- 
nical force therefore accompanies the induction ; 
and this expenditure of mechanical force, as can 


easily be seen, is proportional to the square of the 


intensity of the principal current so long as the 
velocity of rotation is constant. . 


*The original memoir was published in the Comptes Ren- | 
dus de V Académie des Sciences de Stockholm, 1864, p. 79, The 
above article.is the translation of an abstract contained | 
in the Bibliothéque Universelle, December 20, 1865.—Ex- ' 
tracted from the London, Edinburgh, and Dublin 


Philosophical Magazine for April, . 
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The experiments were made in the following 
way. The ends of the inner coil were in the first 
place connected with the platinum wire on which 
the thermoelectric pile was placed. After that the 
interior coil was made to rotate, and when the velo- 
city of rotation was constant (forty-five turns in a 
second), the exterior coil was connected with the 
voltaic battery, the rotation being continued for 
thirty seconds ; the battery was disconnected, and 
after a lapse of twenty seconds the deflection pro- 
duced in the galvanometer by the thermoelectric 
current was read off. This deflection was.a meá- 
sure of the quantity of hee* ..sengaged by the in- 
duced current during thirty seconds. That being 
done, two similar experiments were made, with the 
simple difference that in the principal current was 
inserted the platinum wire with its thermoelectric 
pile. Ix‘ one of two series the internal bobbin was 
rotating; in the other it was at rest; so that in oné 
case there was induction, and in the other not. 
By means of the two latter series a measure was 
obtained of the quantity of heat disengaged in 30 
seconds by the principal current in the case in 
which there was induction, and in that in which . 
there was not. Now it was found that the princi- 
pal current produced the same quantity of heat 
whether it didor did not act inductively. In one 
series of observations a deflection of 166°6 was ob- 
tained without, and of 166°9 with induction. The 
disengagement of heat in the induced circuit in 
the same series was 49°3; hence induction of the 
kind in question produces an excess of heat, and 
this excess is exactly equal to the heat which the 
induced. current disengages. But the heat dis- 
engaged by the induced current is proportional to 
the square-of the intensity of the induc! current ; 
and this, in accordance with the geneiul laws of 
induction, is proportional to the intensity of ‘the 
principal curent. The excess of heat obtained by 


this kind of induction is proportional to the square 


of the intensity of the principal current. On the 
other hand, the square of the intensity of the 


principal current is proportional to the mechanical 
force used in surmounting the resistance which the 


inducing. and induced currents exert on being 


‘approached to or removed away from each other. 


Hence it follows that, when induced currents are 
produced by approaching or separating the induced 
and the inducing circuit, heat is produced by in- 
duction. In this case the production of heat is 
proportional to the mechanical force exerted in 
approaching the two circuits or in separating them. 

The author has proved by a mathematical deduc- 
tion, which cannot be reproduced here, that the 
variation in the disengagement of heat of the 
principal current arises trom induction~currents of 
a higher order which are produced by the primary 


current. | 
Dorr neta amen anneal 


Wuen THE WORLD WILL END.—M. Delaunay, © 
at the last meeting of the Academy: of Sciences, 
Paris, read a communication on the nocturnal 
growth of plants, in the course of which certain 
facts were advanced tending to prove that the 
earth’s motion is gradually slackening. M. Delau- 
nay’s facts show this by proving that the days are 
insensibly lengthening to the extent of a second in 
100,000 years, and that at this rate in eight thous- 
and, six hundred and forty millions of years it will 
stop altogether, supposing its destruction not to 
have been brought about before that period has 
elapsed. | | 

A Curious Worx.— At a jeweller’s in Broad- 
way, New York, is a work of art (?) which has been 
called a‘ Dual Mortuary Memorial ” to Washing- 
tonand Lincoln. The structure is 10ft. high, and 
is a compound of the obelisk, the tablet, the sarco- 
phagus, the shrine, and the urn. The material is 
sea-shells of every colour. At 3ft. from the base 
there is a Grecian temple supported by five pillars, 
Which sustain a dome, On the floor rests a sarco- 
phagus, with the American flag in shells. Above 
this it assumes the form of the obelisk 10ft. in 
height, the whole being surmounted by the golden 
eagle resting on aglobe. ‘There have been used in 
its construction more than two millions of tropical 
sea-shells, from the size of a grain of wheat to those - 
a foot long. 
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TECHNICAL CHEMISTRY. 
On THE APPLICATION OF LEECANILINE.* 


When leucaniline, rosaniline, or one of their 
salts is treated with bodies rich in oxygen, they 
are transformed into a brown product, which the 
author proposes to use as a dye. 

Leucaniline is prepared by boiling an aqueous 
solution of rosaniline with zinc in powder. After 
boiling for a few moments the rosaniline is reduced, 
and the colourless leucaniline deposits with oxide 
of zine, After filtration the mixture on the filter 
ig treated with alcohol, which dissolves the leucani- 
line. On evaporating the alcoholic solution, leucani- 
line is left as a yellowish resinous mass. 


Tn the aniline black process the author replaced 
the aniline by tartrate of leucaniline, and after 
printing submitted the specimens to the same 
treatment as that adopted for oxidised aniline 
black. The operation produced a puce colour per- 
manent in air, and unaffected by acids and soaps. 
Tf the colour is fixed by steaming, the use of sul- 
phide of copper is not indispensable. 


For wool this colour will advantageously replace 
the archil puce. By varying the proportions of 
the oxidising agents, chlorate of potash, and oxalic 
acid, a variety of shades of colour from pome- 
granate red to black may be produced. 

By treating a solution of rosaniline with chlorate 
of potash and hydrochloric acid the author has 
obtained the puce compound mentioned by Hof- 
mann, This compound is insoluble in water, but 
soluble in alcohol and strong sulphuric acid ;. water 
precipitates it from the alcoholic and sulphuric 
solutions, It may be fixed by the acid of 

Ibumen. 

Picrate of ammonia reduced by zinc in the same 
way as rosaniline gives a reddish-brown colouring 
matter which dyes wool, It is, no doubt, picramate 
of ammonia. 


M. Durand has patented an application of this 
property of powdered zinc to quickly reduce the 
aniline colours. He prints the zinc on a fabric 
dyed violet blue or green with aniline compounds, 
steams, and then washes. The colour is destroyed 
by the zinc, leucaniline being formed, and washing 
leaves a white spot. Zinc may be also used as a 
resist for aniline black. 


FABRICATION OF A CEMENT WITH A 
BASIS OF PLASTER OF PARIS, OR 
GYPSUM. | 


The plaster is first burned, or roasted, in the 
ordinary way, in an appropriate furnace, 80 as 
to drive off the water. After this, it is broken 
into small fragments, which are immersed in a 
solution of alkaline silicate, containing an alka- 
line carbonate. The solution which answers 
best is composed of silicate-of potash, containing 
a sufficient number of equivalents of carbonate of 
potash, to avoid the precipitation of the silica, in 
the following proportions :—0'880 kilog. (1'94lb.) 
of silicate of potash containing 0'255 kilog. (‘561b.) 
of carbonate of potash, in 4°54 litres (a gallon) of 
water, a solution having a specific gravity of 1,200, 
but which may vary according to the use for 
which the cement is intended. As, for example, 
it can be employed of the strength above indicated 
in a great many cases where the best quality is re- 
quired; and, if an ordinary cement is only neces- 
Sary, it can be diluted with two parts of water to 
one of the solution. If a cement be required to 
harden slowly, sulphate of potash may be added to 
the carbonate, so that the indurating action of the 
silica upon the plaster may thus be varied in tone 
at pleasure. After having left the plastersteeped in 
the solution for twenty-four hours or so, it is taken 
out and left to drain in a compact mass, in order 
thatthe diffusion of the solution through the plaster 
may take place more effectually ; the cement is then 
taken back to the furnace, and reheated to 150° or 
250° C. (802° to 482° Fab.), to drive off all the 
water, after which it is ground to powder, and can 
be coloured to any desired hue by mixing. with a 
pigment, 


* H. Koechlin in the Moniteur Scientifique, 1866, 


PHOTOGRAPHIC NOTES. 
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YELLOW LIGHT APPLIED TO THE PRODUCTION OF DAGUER- 
REOTYPE PICTURES.—If a prepared daguerreotype plate is 
exposed under a glass negative, a negative picture will be 
obtained, since the mercury used in developing will pro- 
duce lights corresponding to the transparent portions of the 
negative, the shadows being formed by the bright silver 
surface which has been protected from the action of the 
light by the opaque portions of the negative. The appli- 
cation of the fact that yellow light dest oys the effect 
produced by white lizht enables us to obtain a daguerreo 
type positive from a glass negative. For this purpose, the 
whole of the sensitised daguerreotype plate is exposed to 
the action of ordinary light, and, instead of being then 
submitted to the mercurial vapour, which would form 
upon ita uniform white surface, as the whole of it has 
been acted upon by light, it is exposed to the action of 
yellow light. under the giass negative. This destroys the 
effect p‘ eviously produced by the white light in the portions 
corresponding to the transparent parts of the negative. 
which, therefore, remaining bright, on account of the 
mercurial developer not having any effect upon them, form 
the shadows and dark portions of a positive picture. It is 
evident from this property of yellow light that if used 
incautiously by the photographer while developing, it may 
impair, or even destroy the distinctness and vigour of his 
product. 

The Philadelphia Photographer gives the following inci- 
dents of photographic experience in the States :-—‘*In 
Dubuque, Iowa, a country chap entered a gallery to have 
his likeness taken ; in fixing his hair he took a bottle of 
collodion which was Standing near him, and thinking it 
was hair oil (and cheap, too), used it plentifully. He 
thought there must be something wrong though, as his 
hair commenced straightening and standing on end, Of 
course, the artist sent him to several drug stores to get 
something to take it out. Second. A brother artist in 
Omaha, N.T., was evaporating his bath. He left it stand- 
ing in theglass room*inthe dish. A lady, with three 
children, came in, The children’s faces were covered with 
molasses candy, or something like it. Seeing the dish, 
and thinking it was water,she took her handkerchief dipped 
it in the solution, and commenced wiping the children’s 
faces, After a while the children were to be performed 
upon; but ‘ Hold on,’ says the lady, ‘I have not got my 
children clean yet. She conmenced dipping and washing 
again but this time without any use; and finally she left the 
place crying, with three little negroes, the artist not even 
giving her anything to take it off.” 


CHEMICAL NOTES. 


SIMPLE CHEMICAL MEANS OF CLEANING SILVER OR- 
SILVER-PLATE,—This, which was suggested by Dr. G. Cal- 
vert, F.R.S., in the recent Cantor lectures, consists in 
plunging for half an hour the silver article into a solution 
made of 1 gallon of water, 1lb. hyposulphite of soda, 802. 
muriate of ammonia, 40z, liquid ammonia, and 40z. cyan- 
ide of potassium ; but, as the latter substance is poisonous, 
it can be dispensed with if necessary. The plate being 
taken out of the solution, is washed, and rubbed with a 
wash-leather, 

WHAT 18 ANTOZONE?—It is, according to the opinion of 
M. Meisner, the faming emanation from phosphorus. 
But, on the contrary, Schcenbein regards these vapours as 
being nitiate of ammonia, and other chemists look upon 
them as phosphorus acid. Experiments have recently 
been conducted by M. Osann, in order to clear up the 
whole subject. M. Osann passed these vapours into soju- 
tions of ammoniacal nitrate of silver and alkaline solutions 
of oxide of lead, In the first instance, a black precipitate 
was obtained, which contained on the average 97°28 of 
silver to a. of oxygen ; a constitution which gives it the 
formula GAg30. M. Osannat first thought that the oxygen 
contained in this precipitate was ozone, which having more 
powerful affinities than ordinary oxygen. had displaced the 
latter in the oxide of silver; but the oxidizing nature of 
ozone has caused him yather to attribute the formation of 
this body to a deoxidizing action, such as produces anto- 
zone, He afterwards passed the same vapours, first into 
an alkaline solution of pyrogallic acid, to retain the ozone; 
then partly into one of Woolf's bottles containing a little 
water; partly into an ammoniacal solution of nitrate 
of silver: in this case the same precipitate was obtained, 
though all the ozone must all have been absorbed by the 
pyrogallic acid. The water in Woolf’s bottle, which had 
remained in contact with the vapours from the phospho- 
rus, was shaken with blued tincture of guaiacum, which 
immediately lost its colour. The same thing happened with 
nitrate of ammonia and oxygenated water, but much more 
slowly with the latter, though it was highly concentrated. 
Hence M. Osann does not hesitate to say that in his ex- 
periment the decoloration was due to nitrate of ammonia, 
and consequently, he attributes the vapours produced 
during the slow combustion of phosphorus to the form- 
POOR. mG this body. — Vide Journal fiir Prac. Chemie, 
xcv. 58. 


New APPLICATION oF TANNIN.—Not only are new aniline 
dyes constantly discovered, but new and more convenient, 
or effective modes of applying them are obtained. Silk 
and wool are easily dyed by means of them ; vegetable 
matters, the affinities of which for colours of all kinds is 
much weaker, not so easily, nor so effectively. It has been 
discovered, however, that brilliant colours may be imparted 
to flax or cotton by means of the aniline dyes, if they are 
first impregnated with an alkaline solution of tannin, 
Vegetable parchment, which acts like silk or wool with 
reference to the aniline dyes, does not require the use of 
tannin, When ordinary paper is to be coloured, the tint 
obtained is wonderfully improved, if it is coated with 
albumen before being subjected to the action of tannin. 
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SIMPLE MODE OF PRODUCING VIOLET SUBCHLORIDE 
or Sinver.—As it is by means of this substance that 
colours are obtained with the photographic process, 
any simplification of the method used for obtaining it 
must be considered of importance. Hitherto it could be 
formed only by a troublesome and complicated method; 
Mr. G. Wharton Simpson, however, produces it by mere 
exposure of a layer of ordinary chloride of silver to 
diffused daylight. The latter forms the subchloride, 
by the elimination of a portion of the chlorine, giving 
rise to a lavender-grey tint. If, when the latter has 
been produced, the plate is exposed for some time under 
coloured glasses, their shades will be reproduced with 


more or less accuracy. 


Hryprocyan-RosaniLtine.—Under this name, a new 
organic base has ween lately described by Dr. Hugo 
Miller, who prepared it by acting with cyanide of 
potassium upon the well-known Magenta crystals. 
When thrown down by the addition of an alkali to any 
of its salts, the base in question takes the form of a 
white curdy precipitate, which presents a striking re- 
semblance to chloride of silver. In the dark it remains 
unaltered, but on exposure to sunshine it quickly as- 
sumes a superficial rosy colouration, a fact which again 
suggests a remarkable similarity to chloride of silver, 
and suggests the possibility of applying it to some 
printing purposes. l 

A notice of an interesting property of sulphocyanide 
of ammonium has been published by Mr. F. Clowes. 
He finds that when dissolved in water this salt produces 
intense cold; in a short time the atmospheric moisture 
being deposited like hoar-frost on the sides of the vessel. 
This led him to try a few experiments with weighed 
quantities of water and ofthe salt; from a few trials with 
different proportions, it appeared that the mixture of 
equal parts by weight gave the most intense cold. By 
mixing 1,368 grains of the salt with its weight of water 
at 17° C., a cold of—12° C. was obtained; the tempera- 
ture of the atmosphere at the time of the experiment was 
the same as that of the water employed. 


RECENT INVENTIONS. 


COAL-CUTTING MACHINERY.—We understand that Mr. J. 
Rothery, who, it will be recollected, was the original inven- 
tor of the coal-cutting machine, has recently introduced 
some further improvements, which have removed all the ob« 
jections which have hitherto existed against the machine, 
He claims to have done away with all the expensive air- 
machinery and pipes, and to have reduced the first cost to 
amere trifle, compared with that of the present arrange- 
ments, whil:t he anticipates that the results willbe nearly 
the same as regards the amount of work done. Poneys 
have long been employed in tramming the coal, and Mr. 
Rothery’s idea is to make them cut the coal, and so far he 
has every prospect of success. The machinery will be 
tried at the Waterloo Main Colliery, near Leeds, in the 
coming week. l 

SAFETY APPARATUS FOR STEAM-BOILERS,—The invention 
of Mr, J. M. Courtauld, of Brocking, consists in the em- 
ployment of a copper or other suitable metal tube, carried 
from the upper part of the boiler. and descending below the 
proper workinz level therein,and in connecting to the upper 
part of the tube carried to a greater or lesser height from 
the top of the boiler a rod, which, by the expansion of the 
tube, acts upon a safety-valve, when the water falls below 
the proper level, and allows steam to escape from the boiler. 

REGISTERED JELLY STRAINER.—Mr, John Marston has 
recently brought out an apparatus for straining jellies, 
&c., similar in construction to the contrivance known in 
the United States as “ Physick’s Jelly Strainer.” It is 
made of block-tin, and its dimensions are llin. by 9in. 
It has a permanent inner funnel, and between this 
funnel and the circular sides of the strainer there isa 
space like that of a hot-water dish, in this case also for 
hot water. In proceeding to use the strainer, boiling 
water is poured into the space through a lip at the top 
of the strainer, a flannel is stretched on the outside of 
the skeleton funnel, and pressed into the strainer. The 
jelly is then poured in, and the ends of the flannel 
brought over the top. The jelly drips through the 
proper opening near to the bottom of the strainer, whilst 
the water on cooling is made to pass out at the opening 
on the opposite side. 

SeLy-LiFTER,—A very ingenious piece of mechanism has 
been invented by M. Mantegeésse, by which a person 
sitting on a chair or music-stool can raise or lower the seat 
without stirring from it. This is effected by two pedals, 
one for ascending and the other for descending, each being 
worked by the feet of the person sitting in the chair, and 
communicating with two vertical ratchet-wheels, to which 
they give motion. These latter communicate with a 
vertical bevelled wheel, which gives a horizontal circular 
motion to a nut fixed in a frame, and through which passes 
the stem of the stool, which is rectangular, and threaded 
at the angles. Thus by working either pedal the nut is 
made to revolve, and the stem either rises or fills, as in 
the case of a lever screwjack, to which this apparatus bears 
every resemblance. 

PROTECTION AGAINST Firx.—A very simple and in- 
genious apparatus, which gives immediate notice when 
a building, &c., takes fire, has been recently invented, 
It is termed “Taylor’s Patent Fire Defence,” and con- 
sists of an air-tight chamber, within which is a cylinder, 
having an india-rubber top. The latter expands as the 
confined air becomes heated, and, at any elevation of 
temperature to which'it may have been previously ad 
justed, sets free an alarm, or firesa gun. It may be 
connected with any regulator of temperature: and, 
though extremely durable, is so sensitive that the mere 
heat of the hand, when brought in contact with the 
cylinder, sets it in action, > 


APRIL 27, 1866.] 


SUBMARINE TELEGRAPHY.—X.* 
ELECTRICAL TESTS. 


An astatic reflecting galvanometer, with coils 
round both magnets, of the form designed by Pro- 
fessor Thomson, and with long fine wire, will be 
found welladaptcd for this test; to ensure accuracycare 
must be taken to make the coil S, frequently called 
a shunt, of thick wire and of such form as not easily 
to be heated; to maintain this strand as nearly at the 
same temperature as the galvanometer coil as may 
be; to let the battery remain in circuit as shoria 
time as possible; to let the insulated coil remain 
in the water for such a time as may ensure its 
being at a known temperature throughout; to 
practice extreme cleanliness in the keys used ; to 
cut the ends of the wires tested to avoid loss by 
surface conduction. When these and other pre- 
cautions have been taken, tolerably uniform results 
ean be obtained, but they donot approach in accuracy 
those obtained in measuring conductors. Forin- 
stance, the accuracy cannot be greater than that with 
which a deflection can he observed, or say one paxt 
in 200. In long ¢ables the resistance across the 
insulator can be measured with the Wheatstone 
balance, by using the insulator as one of the four 
conductors A B C or D. It will be seen that 
as the length of an insulated wire increases, the 
resistance to conduction across the insulator 
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tenth of an inch in thickness, separating 3 X 
plate from a gheet of water. "Phe resistance at 24° O 
of this insulating sheet of enormous section and yery 
small thickness would be about 115,000 BA units ; 
the resistance at 24° © ofthe long copper conductor 
would be about 3,490 BA units. These resistances 
are not so dissimilar as to be incomparable even 
directly by the Wheatstone balance ; resistance coils 
of German silver of 10,000 units, or eyen 100,000 
units, nearly equal to the above insulation resist- 
alice, as it is sometimes called, are not uncommon. 
It will now be seen how it is that bodies of which 
the specific properties differ so enormously as capper 
and gutta-percha, can yet be directly capone. 
The specific resistance of insulators can be given 
just as the specific resistance of insulators has been 
given, butit is customary to use a different defini- 
tion, and call the specific resistance of an insulator 
the resistance of a foot cube electrified on the two 
opposite faces. Table XII. gives the resistance of 
the gutta-percha df the most important cables per 
knot, and their specific resistanee as aboye defined. 
The following equation allows the resistance R of 
a cope of dimensions to bp caleulated from its speci: 
fic resigtance § = : 


lo B 
«oo 
6.) B= 8 ee a 
D 2m L 


here log. e — =the hyperbolic log. of the ratio of 
d 


the diameter of the insulator to that of the con- 
ductor (given in Table IL. ;)m = 8:1416, and L = 
the length of the core in feet. To convert the 
specific resistance, as above defined, into that of a 
wire or rod one foot long, weighing one grain, the 
figures given in the table for gutta percha must be 
multiplied by about 443,000. The fashion ob- 
served of writing 10!, or ten at the power twelve, 
simply means that the number given must be mul- 
tiplied by 1,000,000,000,000, or by one followed by 
twelve zeros. This plan of writing large numbers 
saves space, and is convenient in multiplication for 
those acquainted with the simpler properties of 
exponents. Hitherto that quality only has been 
spoken of in which insulators resemble conductors, 
viz., that of possessing a mensurable resistance ; 
but there are marked differences in the behaviour 
of an insulator and a conductor when a current is 
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passing through them. The resistance of the con- 
ductor, if prevented from heating, remains perfectly 
constant; but the resistance of an insulator is ap- 
parently much greater during the sccond minute 
after the battery is applied than during the first; 
it increases again, but not so much during the third 
minute, and continues to increase by smaller and 
smaller amounts for at least half-an-hour. It will 
be shown in the final lecture that this apparent 
change of resistance is probably due to a kind of 
absorption ; but, whatever be the cause of the 
phenomenon, it entails great inconvenience in 
testing. When the current is reversed, the apparent 
resistance falls as low as ever, or lower, and then 
again increases for half-an-hour. To meet this 
continual change, due to what is called electrifica- 
tion, tests are always made at definite times, gene- 
rally one minute after the battery has been applied ; 
but even with this precaution the residual effects of 
previous electrification are often embarrassing. All 
insulating substances, except air, present the same 
phenomenon, but in a greater or less degree. It 
is very marked, frequently producing a change of 
50 per cent. in the apparent resistance of gitta- 
percha, and its effect is greater in cables which are 
thickly covered with the insulator. Neither 
pressure nor change of temperature greatly affect 
the proportionate effect of electrification. ve 
Mr. Hooper’s material, ag. supplied to the Indian 
Government, the change produced is extraordinary ; 
at the end of jgn minutés the resistance seemed to 
have increased nearly fourfold, and at the end of 
2bout nineteen hours the resistance was twenty - 
three times greater than at the end of one mingte.* 
This singular property of insulators is one of the 
chief difficulties to be met in any attempt to obtain 
strictly accurate measurements. A change of 
temperature also causes a much greater alteration 
in insulators than in conductors; and a rise of 
temperature causes a fall in resistance instegd of 
an increase; thus the specific resistance of gutta- 
percha is about twenty times as great at frgezing 
point as at 24° centigrade. Gutta-percha, 4g now 
supplied, behaves very yniformly in this respect, as 
is shown by the independent experiments of Mr. 
Siemens, Messrs. Bright and Olark, and the lec- 
tyrer. The following equation, due to Messrs. 
Bright and Clark, will allow the resistance R of 
any ‘core at a temperature F +t (im (legrees centi- 
grade) to be calculated from the resistance r at T° 
centigrade. 
(6.) R=r X 0'8878t. 

The number 0°8878 is not quite constant, but 
seems to vary between that figure and 0'9. The 
effect of temperature on india-rubber is not nearly 
so great, but the lecturer is not in possession of 
experiments, the whole circumstances of which, in- 
cluding the preparation of the india-rubber, are 
known to him, and he prefers not to give résults 
which might be misapplied, and mislead. Pressure 
improyes the insulation resistance of gutta-percha 
2:8 per cent. for each 100lbs. per square inch, 
according to experiments on the Malta-Alex- 
anfiria cable, and 2°6 per cent., according to experi- 
ments on the Persian Gulf cable. When it is 
remembered that the pressure in 2,000 fathoms is 
about two tons per square inch, it will be seen that 
the improvement due to this cause is not to be 
despised. India-rubber behaves differently. Mr. 
Siemens published some curious experiments in the 
British Association report for 1863, showing that 
pure india-rubber slightly fell off in resistance as 
the pressure increased No sensible effect on the 
resistance of gutta-percha has yet been observed, 
due to the absorption of water. The object of the 
tests described is, first, to ensure the use of a proper 
material, the quality of which may be specified in 
the contract; secondly, to detect any serious flaw 
in the outer coating, which would at once be shown 
by the diminution it would cause in the resistance. 
The more accurately the resistance of the insula- 
tor can be observed and calculated, the more cer- 
tain we can feel of detecting even the smallest 
irregularity. 

4. Tests at Sea.—Whereas tests on land are, in 
great measure, directed to secure a fit quality of 
material, the tests at sea should have but one 


Sra E enema nen D 
* This information was kindly supplied by Mr, Laws. 


the direction of the ship or its motion. 
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object—the detection of a fault as soon as it occurs, 
and the determination of its nature and position. 
Common forms of galvanometer cannot be used at 
sea, but Professor Thomson’s well-known marine 
galvanometer allows every test hitherto described 
to be applied as rigorously at sea as on shore. It 
consists of a very light magnet and mirror, strung 
on a fine tight fibre, and so perfectly balanced as 
not to deflect from its normal position relatively to 
the suspending frame and coils, however they may 
be inclined in any direction. A powerful magnet, 
in a fixed position relatively to the suspending 
frame and coils, directs the suspended magnet, and. 
overcomes the influence of the earth, from which 
the magnet is still further screened by a thick hol- 
low iron case, which wholly surrounds the coils, 
except where a glass window allows a ray of light 
from a lamp to enter and return so as to fall upon 
a scale after reflection from the mirror. These 
instruments are made by Mr. White, of Glasgow, 
and Messrs. Elliott, Brothers, of London, and are 
now almost exclusively used for tests at sea, which 
may so far be considered as quite unaffected by 
Two dis- 
turbing agencies are found in the currents induced 
in the coils of cable as the ship rolls, and the 
so-called earth currents, depending on the diffe- 
rent electric potential or tension of the earth, 
which may occur between the earth plate on 
shore, and the connection with the sea at the 
ship. These disturbances are readily overcome 
by the use of sufficiently strong batteries, so that 
no details or explanation of their action need be 
given here. It may be granted that on board ship 
all tests can be accurately: made, and it only re- 
mains to consider what system shall be followed to 
ensure immediate detection of a rupture in the 
copper conductor or an injury to the insulator. 
Hitherto it has been a common practice to arrange 
a succession of tests recurring in a constant order 
at definite intervals of time. 
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this, a fatal injury to the insulation may altogether 
escape detection during the periods allotted for 
continuity tests and speaking; it may pass over 
into the sea, and, when finally discovered, may be 
some miles from the ship. It would be better to 
maintain constantly a simple insulation test, and 
let the shore end remain insulated and unwatched. 
No fault could then occur in the insulator without 
being instantly detected ; and even a break in the 
copper, inside the insulator, would be shown by a 
sudden fall in the leakage, owing to the shorter 
length of cable which would then be under the 
action of the test. A simultaneous injury to in- 
sulator and conductor would be still more obviously 
indicated ; but such a plan as this would result in 
voluntarily throwing away the assistance to be de- 
rived from intelligent observations on shore, which 
it will be seen in the next lecture, may give impor- 
tant assistance in determining the position of a 
fault when itdoes occur. To meet this dilemma 
plans have lately been devised by which an insula- 
tion test on the ship and a simultaneous insulation 
test on shore can be nearly constantly maintained ; 
speaking can be practised at any moment by ship 
or shore, and even during the transmission of 
messages the insulation test need not be wholly 
suspended, 
(To be continued), 
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SINGLE NEEDLE TELEGRAP 
INSTRUMENT. 
EREWITH I send a sketch of the several 
parts of a Single Needle Telegraph Instru- 
ment, as promised some few weeks since. A BC 
and D are the several portions which form E when 
put tcgether ; the castings should be in gun metal, 
but the pins at the right. hand extremity of D 
should be silver, screwed in, and the handle wood. 
The front board, F, of the instrument is usually 
1 inch thick and 7 high, the floor rises to 4 inches, 
thus the front board is 3 inches above the floor on 
the inside of the case—the piece C passes through 
the face board, and is secured by two screws in the 
boss, the shortest side of © should be 1% inch, so 
as to exceed the thickness of the wood slightly. 
I must remindymy readers that we are looking from 
the backfof {the case, ‘and they will recognise in the 


circular piece immediately under F the only 
portion of E visible. The two pillars shown to the 
right and left of F may be of brass, and should be 
securely bolted to the floor. The steel springs 
called line springs attached to them extend to within 
1-16 of the circle, and when the instrument is. 
dormant, rest with a good pressure upon the brass 
casting or bed piece shown between two screws, 
the points of contact should be platinum, both on 
the springs and bed. The inner side of the bed 
piece acts as a buffer to regulate the play or swing 
of the handle, and must be faced with leather to 
deaden sound and insulate the copper from zinc. 
The lines marked copper, earth, &c., represent 
grooves cut in the floor to lay wires in, and 
terminals should be fixed at their extremities. No. 
24 gutta percha wire is very suitable, but that 
supplying the copper current should be stranded 
copper, that it may be less liable to break by 
moving with F, to which it is secured by a screw 
and solder. Earth is soldered to the left hand 
pillar and coils to the right, the return wire from 
the coils leads to the line wire (marked zinc in 
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error), and zinc charges both sides of the bed 


plate. 

G and K are back and front views of the coil 
frame, coils and dial. If the drawings do not quite 
explain themselves, I must answer questions in a 
future number. H is fixed in the back board of the 
instrument and secured in the same manner as C in 
the front board. The axle projecting from G passes 
through H and is secured by I; this allows the dial 
plate to be moved to the left or right. To over- 
come the influence of deflections or earth currents, 
which are sometimes very strong and prognosticate 
wind, the 2-coil wires are joined by means of 
terminals to the wires marked “ coils” (see fig, F). 
The action of the instrument is this, when at rest 


it is prepared to receive signals, which arrive by” 


the line wire, pass through the coils, thence by the 


| steel springs and bed plate to earth, To senda 


i Ser) Mees 


SS 


_———" 


current, move the handle, the small silver pin lifts 
the right hand spring, charging it with copper, 
thence through the coils to line, and the zinc finds 
earth through the bed plate and left hand spring; 
reverse the handle, the left hand spring is lifted, 
copper passes to earth while zinc passes vid bed 
plate, right spring, and coils to line. In this manner 
a right and left hand movement of the needle is 
obtained. This is one of the many varieties of 
patterns. 
is required in the handle. It is therefore com- 
paratively easy for a good mechanic to make, but 
insulations require some electrical knowledge 
besides. ELECTRA. 


A New Roap SCRAPER.—A patent has been 
obtained by Mr. W. Smith, of Barnard Castle, 
for a newly-invented road-scraper. It is drawn by 
one horse, and is so constructed that it may be 
drawn along the road, delivering the mud on one 
side as it passes, and is calculated, if driven at the 


rate of three miles an hour, to clear upwards of 


10,000 square yards of surface. 
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I have selected it because no insulation 
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WATER FUEL. 

Few persons are aware of the large percentage 
of actual moisture that abounds in most fuels. 
The careful housewife, desirous to economise her 
fire, ‘‘ backs” it up with wet cinders. The poor 
employ wet tan. And there are not many, I 
suppose, who have not watched the nailer with 
curious interest, when, after a good sprinkle 
with his handbroom, previously dipped in water, 
he had made his smithy fire glow again with a 
very few blasts of his bellows. The Rev. M. Moule, 
of Dorchester, has had constructed a cooking 
stove, in which the combustion, to a certain 
extent, of water is attempted, but with what 
success I have no exact means of knowing. A 
year or two back some trials, in respect of the 
combustion of wet fuel, were reported in Chambers’ 
Edinburgh Journal, The results were perfectly 
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Fuel containing actually, I believe, 
70 per cent. of moisture, was burnt in an arched 
brick stove or furnace. The heat produced was so 


intense as, if I recollect rightly, the thick wrought. 
iron door having been previously closed, to raise: 
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marvellous. 


to whiteness the arch of the oven. The fire, 
indeed, in the first instance, was lighted with dry 
fuel; but afterwards the wet fuel was exclusively: 
resorted to. Surely, here are indications of no 
little importance in a country where the normal. 
state of our natural fuel is one of excessive 
moisture. Cooking, heating, drying, lime and. 
brick burning, wherein indeed vast quantities of 
water are burnt as it is, besides various other 
economic processes involving the application of: 
heat, might probably be effected by the employ- 
ment of wet fuel. ` | | 


There is a useful form of tipping wagon ať 
work on that portion of the Thames embankment. 
contracted for by Mr. Ritson. The object of this 
wagon is that when loaded its contents may be 
tipped out on either sidé as required, | 
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IRELAND’S CUPOLA. 


In the subjoined figures we give sections of one 
of Mr. Ireland’s cupolas, of which a very large 
number are now at work in this country. The 
cupola has two rows of tuyeres, and is made with 
boshes like a blast furnace. In the lower row the 
tuyeres are three in number, and are 6 in. ia dia- 
meter inside, whilst in the upper row there are 
eight tuyeres, having a diameter at the nozzles of 
2in, The centres of the two rows of tuyeres are 
1 ft. 7 in. apart vertically. The lower part of the 
furnace is 2 ft. 6 in. diameter ; its size is reduced 
where the tuyeres are inserted to 1 ft. 8in. The 
boshes, which are 1 ft. 9 in. high, enlarge from 
1 ft. 8 in to 2 ft. 9 in. in diameter, From the top 
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of the boshes the furnace continues 2 ft. 9 in. in 
diameter for a height of 4 ft. 9 in. to the charging 
door, and it then enlarges toa diameter of 3 ft. 3 in. 
for the remainder of its height. The total height 
of the furnace from bottom to top is 21 ft., and the 
diameter outside the iron casing is 4 ft. 1 in. In 
charging this furnace it should be filled with coke 
to the top of the boshes, and four separate hun- 
dredweights of iron, alternated with three hundred- 
weights of coke, should then be introduced to fill 
it up tothe charging door. In these furnaces a 
ton of freely running iron has to be run down by 
14 ewt. of coke, but more usually from 2 to 24 
ewt. is required, Great care should be taken that 
the furnace jis kept to its proper shape by daily, 
ot at all events frequent, repairs. ` 


The charges | clearly shown in Figs. 1 and 2. 


HOOKER’S PUMP. 


This pump is one that has been recently intro- 
duced in California, where it took the first premium 
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at the State Fair. It is a good pump, says the 
Scientific American, and will give satisfaction. It 
-~ has large, clear water 

F/C.2. passages and valves 

which are easy of ac- 
cess. By breaking one 
joint—that of the bon- 
net—all the valves may 
be taken out and exa- 
mined in case of de- 
rangement, and they 


hl = are so fitted that they 
TNT nn) bor = one 
Z= at as on a r. 

: a The pump is also 


ee double-acting, and well 
1 | adapted for mining pur- 
poses, for use on ship- 
board, in distilleries, 
factories, or other places 
where water or other 
fluids have to be raised 
quickly, 

It seems hardly ne- 
cessary to describe this 
pump, the details are so 
The latter is a 
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should also be made level, and not thicker in one | view of the chest showing the water passage, or the 


place than another, —Engineering. 
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openings in which the valves work, These are 


iron, faced with brass, and are not liable to clog 
or get choked in pumping dirty water. 

` Patented August 15, 1855, by W. D. Hooker, 
Volney Cushing, San Francisco, California, 


TWIN SCREWS. 

The twin screw steamer Tor, built by Messrs 
Laird Brothers, of Birkenhead, for the Viceroy 
of Egypt, has been tried at Southampton. She- 
is a smart-looking vessel, rigged as a three-masted 
topsail schooner, and her dimensions are as fol- 
lows:—Length, 200 ft.; breadth, 26 ft. Gin.; depth 
of hold, 13 ft.; tonnage, builder’s measurement, 
690 tons. The hull is constructed of iron, and is 


| subdivided by bulkheads into several water-tight 


compartments, The woodwork of decks and 
other parts exposed to the weather is-of teak, as 
being most durable in a hot climate; and the 
arrangements of cabins for officers and passengers, 
and also the accommodation for crew, are of the 
most complete description, The engines, are two 
separate pairs, of 70 horse power each,or 140 horse 
power collectively. They are direct-acting trunk 
engines having cylinders of 28in. effective dia- 
meter, and a length of stroke of 18in., each driv- 
ing a separate screw working under the counters, 
and so arranged as to work entirely independent 
of one another, sothat one may be worked ahead 
and the other astern. The boilers -are ‘tubular, 
having 3,200 ft. of heating surface. During the 
trial, the engines indicated more than 41 times 
their nominal power, or nearly 650 horse-power 
indicated, making about 104 revolutions, and 
working throughout without any heated bearings, 
the boilers giving an abundant supply of steam. 
In order to prove the advantage of the double screw 
system in manceuvring vessels, the Tor was got un- 
der way and taken out of dock without having a 
single rope to the quays, and worked down the 
Itchen (the tide being low at the time) with the 
rudder lashed amidships, the facility with which 
she was turned and started ahead being most 
remarkable. The Tor proceeded down the 
Southampton Water, and joined company with 
the Mongolia, one of the Peninsular and Oriental 
steam fleet, which was just starting on her voy- 

age to the Red Sea, and the two vessels ran to- ` 
gether as faras the Needles, each doing its best to 
pass the other, but proving a fair match in speed, 
which was estimated at about twelve knots per 
hour. After leaving the Mongolia, some experi- 
ments were made on board the Tor in turning 
circles, when it was found that, when going ahead 
with one engine and astern with the other, the ves- 
sel circled round on her centre without making any 
headway, the complete circle being made in about 
six minutes. No regular trials of speed could be 
made on the measured mile, owing to the unfa- 
vourable state of the weather; but on a former 
trial at Liverpool, the vessel attained a rate of 
eleven and a half knots at full speed, and nine 
knots when driven by one engine alone, the other ` 
being stopped and the screw disconnected. By 
this arrangement half the engine power may be 
used with a comparatively small reduction in speed 
but with great economy in fuel, besides giving the 
opportunity on long voyages of doing any repairs 
that may be necessary at one engine, while 
working with the other, The trial of the Tor 
was considered very satisfactory. 


Tue Moscow Gasworxs.—Mr. Leslie, the 
engineer to the Crystal Palace District Gasworks, 
received the appointment, some little time since, of 
engineer to the Moscow gasworks, at the handsome 
salary, we understand, of £3000 per annum.— 
Engineering. 

MEASUREMENT Or TimBeR.—In consequence 
of the abolition of the duty on timber, it is appre- 
hended that great difficulties will arise from the 
discontinuance of Customs’ measurements, and 
the president of the Hull Chamber of Commerce 
has written on the subject to Mr. Gladstone, who 
says, in reply, that he will consult the Customs 
department as to whether anything can be done 
to obviate these difficulties. Itis proposed to pay 
the Customs authorities 2d, per load for measuring 
imported timber, 
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THE 


ONDON ASSOCIATION OF FOREMEN 
_ ENGINEERS. 

The monthly meeting of this society took place 
at its rooms in Doctors’ Commons, City, on the 
evening of Saturday, the 6th inst.; Mr. Joseph 
Newton, President, filled the chair on the occasion. 
The election of many new candidates for associa- 
tion occupied a considerable portion of the evening, 
and it was late before the further consideration of the 
question proposed for discussion—that of iron smelt- 
ing—could be proceeded with. At length, however, 
Mr. Oubridge found an opportunity for re-opening 
the subject, and took advantage of it. He com- 
menced by remarking upon the importance of a 
thorough knowledge of iron smelting both to the 
founder and the engineer. It was- absolutely 
necessary for the effectual performance of their 
duties that they should understand the nature of 
that material with which they were called upon so 
largely to deal, and also the best mixtures of iron 
to be used for particular purposes. Unfortunately 
it happened that many who were in the habit of 
working iron in its various forms, did not compre- 
hend the fundamental principles regulating, or 


which should regulate, the various processes em- | 


ployed in obtaining it from the ores. All iron was 
found in nature in the form of an oxide, and it was 
the object of the smelter to separate the iron from 
the oxygen. This was done by simply taking 
carbon, placing it in a small furnace, setting the 
carbon frec by ignition, common air being added 
by pressure to increase its volume and so to effect 
the more complete liberation of the carbon. The 
oxygen of the air and the carbon when mixed 
formed carbonic acid gas, and the addition of more 
carbon created carbonic oxide. When the ore was 
brought into contact with this in the furnace, its 
oxide, having a greater affinity for the carbonic 
oxide than the iron, passed off in the form of gas, 
and the metal fell to the bottom of the furnace in 
a highly refined state. When no more carbon was 
used in this process than was sufficient to convert 
the iron from its condition of an oxide a ductile 
metal resulted, not what was commonly called cast 
iron. It was to this point that he (Mr. Oubridge) 
particularly wished to direct the attention of his 
auditors, for although we now made cast iron direct 
` from the ore it was effected by a more complicated 
process than that he had described. To produce 
cast iron, furnaces of a very much larger description 
were required as well as an immense augmentation 
of the quantity of fuel so as to increase the quantity 
of carbonic oxide and thus liberate the iron more 
rapidly. It was essential also to provide a suffi- 
cient amount of carbon for the iron to absorb in 
its downward passage. It was only by having the 
furnaces high enough to allow a sufficiency of free 
carbon to exist in the space through which the iron 
had to pass, that cast iron could be produced. 

. . + twas only because wrought iron could 
not be made in sufficient quantities or so economi- 
cally. by the mode he had mentioned that other 
means were resorted to, and which allowed of its 
unlimited production. Thus much as to the 
making of iron: the next consideration was, how to 
use it. On a previous occasion he had described 
the various forms of furnaces in use, but with the 
best melting furnace in the world it was also essen- 
tial to possess an intimate acquaintance with the 
characteristics of the varied qualities of iron. Ina 
scientific, in a practical, and in a commercial sense 
this held good, although he was aware that very 
frequently the best iron founders were crippled by 
restrictions as to the cost of materials. Theiron to 
be used for a column which had to sustain a crush- 
ing force would not do for a hydraulic cylinder, 
wherein great tensile strength was needed. Of 
course, as a rule, that iron which was freest from 
such impurities as sulphur or phosphorus was best. 
Much depended on the quality of the fuel employed 
in making sound castings, and the best material 
might be spoilt by using bad fuel. It was im- 
portant that those who bought iron for foundry 
uses should be versed in its various peculiarities, 
for otherwise the foreman might be blamed for 
defects which should not lay at his door. In the 
selection of pig iron too much care and judgment 
could not be exercised. Perhaps the strong red 
hematite was most free from phosphorus (a mortal 


“enemy to the founder and the engineer, as render- 
ing castings brittle), and, therefore, best adapted 


ei ate: 


for many purposes; but it was desirable to look 
through the tests of the practical metallureist, and to 
study closely the chemical analyses of the different 
Mr. Keyte enumerated much of 


PROPERTIES OF NITROGLYCERINE. 

Nitroglycerine hag been known to science 
nearly twenty years. ft wag discovered by the 
Italian Sombtero, ip Pelquge’s laboratory in Paris. 
The Swedish engineer, Alfred Nobel, was the first, 
however (in 1864), who turned if to practical 
account, 

PROPERTIES OF THE BLASTING QIL (N1ITRO- 
GLYCERINE). 
1.—Nitroglycerine is a light-yellow oily liquid. 

2.—Its specific gravity is 1'6. ` 

3.—It iş insoluble in wateg. 

4,—Direct contact with fixe ag, for instance, 
with a lighted match, does net gauge ib to explode. 

5.—The oil will only explede under certain cir- 
cumstances, and if then burps away, leaving no 
residue. yee : 

6.—It possesses great rapidity of explosion. 

7.—It can be kept for any length of time without 
losing in weight op in goodness, 

8.—It detonates on being struck with a hammer. 

9.—It can be heated without danger to 212° 
Fahr., but explodes at 358° Fahr. =~ 

10.—It is poisonous, and causey violent head- 
aches, which soon, however, pass off. 

It may be proved, theoretically, that nitroglyce- 
rine is stronger than gunpowder, for not only does 
its decomposition give rise to a larger volume of 
gas, but as the gag will be at a higher temperature 
than is the cage with powder we get a still greater 
effect. It has been calculated that nitroglycerine 
has thirteen times the strength of an equal volume 
of gunpowder, and eight times the strength of an 
equal weight. 

ADVANTAGES OF NOBEL’S NITROGLYCERINE, 
1.—Considerable saving of labour in boring the 
holes for blasting. A small hole with the nitro- 
glycerine will do as much work as a large one with 
gunpowder. | 

2.—Greater cheapness than powder, when power 

is taken as standard. 
` 3,—Blasting work can be done in a shorter 
time. 

4,—The fact thatit leaves no residue after the 
explosion, This is important in working rock 
salt. . 

5.—Great rapidity of explosion, which permits 
the nitroglycerine to be used with advantage in 
loose rocks with many joints, where powder would 
have scarcely any effect. 

6.—The absence of danger in carrying if and 
storming it in virtue of the properties described in 
4 and 7. 
 7.—The fact that solid tamping is not required. 
This saves time and expense, and lessens the 
danger. l 

8.—Holes in watery places and under water can 
be easily charged. This advantage depends on the 
insolubility and specific gravity of the oil. All 
that is neededis to pour the oil by means of a tube 
into the hole covered with water, It sinks to the 


‘| mere mass of corruption. 
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bottom, and the water above it does for the tamp- 
ing. l 

9,—It will blow to pieces lumps of metal, 

p DISADVANTAGES, 

1,—The necessity of using cartridges for hori- 
zontal holes, and. those sloping upwards: 

2.—In rocks that are much jointed, cracked, or 
cavernous the bore-holes must be made tight, in 
order to prevent the oil running out. 

3.—The effect on, the nervous system and regpi- 
ratory organs. The gases formed by the explosion 
cause headaches, and even sometimes vomiting. 
This isa hindrance to its employment underground, 
but it is of little importance in quarries. -The 
inventor is of opinion that it is not the gases 
formed by the explosion, but rather fine particles 
of the blasting-oil that are scattered about which 
do the mischiefi—Berg-und-Hutienmidnnische 
Zeitung. 


SOMETHING ABOUT INSECTS. 

The butterfly which lives on honey, and did live 
on leaves, lays her eggs on a twig. She seems to 
feel that honey will not suit her young, and that 
the leaves will wither and fall before another spring 
comes round. 

The gnat, which lives in the air and feeds on 
blood, lays her eggs on the surface of water; and 
the stigar-loving housefly knows that very different 
food is necessary for her young. . 

The nut-weevil chooses the embryo of the nut; 
the goat-moth the bark of the willow; the Rhipip- 
hora braves the dangers of the wasp’s nest; the 
Œstrus lays on cattle; the Ichneumon in cater- 
pillars ; the gall-fly in the still almost imperceptible 
bud; and some insects even in the eggs of others. 

Generally, the larvz forage for themselves ; but, 
in some cases, the mother supplies her young with 
food. Thus, the solitary wasp builds a cell and 
fills it with otherinsects. If, however, she imprisoned. 
them while alive, their struggles would infallibly 
destroy her egg; if she killed them, they would 
soon decay, and the young larva, when hatched, 
would find, instead: of a store of wholesome food, a 
To avoid these two evils, 
the wasp stings her victim in such a manner as to 
pierce the centre of the nervous system, and the 
poison has the quality of paralyzing the victim 
without killing it. Thus deprived of all power of 
movement, but still alive, it remains some weeks 
motionless and yet fresh. 

But, perhaps the ants are the most remarkable of 
all. They tend their young, they build houses, 
they make wars, they keep slaves, they have 
domestic animals, and it is eyen said that in some 
cases they cultivate the ground. 

Nor must it be supposed that.even now the habits 
of insects are anything like thoroughly known to 
us. In spite of Reaumur and De Geer, the two 
Hubers, and many other excellent observers, there is 
in this subject still a. wide field for patient and 
conscientious labour; the observations already made 
have been far from exhausting the mine, though 
amply sufficient to prove the richness of the ore. 


SILICIUM IN CasT-rron.—At a recent meeting of 
the Academy of Sciences, Dr. Phipson sent a note 
“On Silicium in Cast-iron.” The author now 
states that silicium does not exist in two allotropic 
modifications, but as combined silicium—that is, 
as silicide of iron, and as oxidised silicium as silicate 
ofiron. It was this latter which he called free 
silicium in his former paper. : 

PLATINISED CoppEHR.—The use of platina vessels 
in the concentration of sulphuric acid, and other 
manufacturing processes, though highly desirable, is 
greatly impedéd by the very great price of the 
platina. This difficulty seems, however, to have 
been overcome, by. the adoption of platina-coated 
copper vessels, which though scarcely one-sixth as 
dear as those made wholly of platina, appear to be 
equally durable. Sulphuric acid may be evapora- 
ted in them ; or, in the highest degree of concen- 
tration, may be kept in them for weeks, without 
producing any effect upon them, or the most deli- 
cate tests indicating that any of the copper had 
been dissolved. They are now manufactured in 
large numbers in Berlins—Scventific Revitw. 
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[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


SPECULA AND REFLECTING TELESCOPHS. 

Sir,—In reply to your correspondent “Reader and 
Amateur,” I may say that he would require an ounce, 
or rather more, of M. Petitjean’s ultimate solution to 
silver a6 in. speculum. It is rather difficult to trans- 
form that gentleman’s figures of ‘weight into those of 
capacity and vice versa; but it may suffice to mention 
that in the first part of his formula, for the dissolution 
of the hundred grains of nitrate of silver, he would em- 
ploy a fluid drachm of liquor ammonia and 6 2-3 drachms 
of distilled water; that he would dissolve his hundred 
grains of tartaric acid in loz. and 3 drachms of water ; 
that 10 cubic inches of the silver solution would weigh 
rather more than 53 ounces; that this quantity would 
require 5 pints and 5 drachms of water to dilute it; and 
finally that a cubic fluid inch weighs about 253 grains, 
or say halfan ounce. Of course your querist would not 
require anything like these quantities, but itis essential to 
observe the proportions indicated. 

With reference tothe mounting of a speculum when 
finished ‘‘ Reader and Amateur ” will find an excellent 
paper by Browning, the optician, at p. 27 of the present 
volume of the Enauisa Mrcuanic. The tube of the 
telescope may be constructed as an octagonal prism of 
well seasoned deal. This should be painted outside and 
densely blackened within. <A prism is decidedly pre- 
ferable to a small mirror for deflecting the image at right 
angles to the tube. The eye-piece is the ordinary 
Huyghenian one. This, as your correspondent probably 
knows, is composed of two plano-convex lenses with 
their convexities turned to the light, the ratio of their 
focal lengths being that of 3 to 1—1 representing the eye 
glass; they are placed ata distance apart of half the 
sum of their focal lengths. Whe rule for finding the 
focal length of the eye-piece of Huyghem is this :— 
‘Divide twice the product of the focallengths of its com- 
ponent lenses by their sum.” Thus let the focal length 
of the eye-glass be lin., that of the field lens 3in., then 
the focal length on tho eye-piece is 

x.3x1 


=1i 
3+1 
From this formula the focal length of lenses to form an 
eye-piece of any specified power may be found. Tre 
** diameter ” of the lenses have nothing to do with 
their magnifying powers, which result from the curva- 
ture oftheir surfaces. Eye-piece making is, however, 
dreary work; your querist had better get a working 
optician to construct them for him. Finally a very good 
mirror ought to bear a power (upon a double star) of 100 
for every inch of aperture, which would give 600 as the 
limit fora 6 inch speculum. But there are few nights in 
England on which such a power can be employed to 
advantage, and should your correspondent’s mirror 
perform well with a power of 400, he may be very 
legitimately proud of his maiden essay. In conclusion 
I may observe that a few useful hints about telescopes 
generally may be picked up from ‘* Pritchard’s Treatise 
on Optical Instruments,” published by Baldwin, Pater- 
noster-row, price 1s. 6d. Iam, Sir, obediently yours, 
7 ÅN AMATEUR TURNER. 

P.S. In the communication which you did me the 
honour of inserting at p. 14, your compositor has made 
me talk of a convex trap tool. This should bea convex 
brass tool. 


TELEGRAPH SIGNALS. 

Sir,—It at onec struck me on reading your notice on the 
“ Commercial Code of Signals’? how easily the present 
alphabet of the printing telegraph could be adapted to 
ships requiring to communicate with one another at 
sea or with any telegraph station on land, or from an 
telegraph station on land to ships at sea. It is well 
known that the letters of the alphabet are represented by 
a combination of dots and dashes, and that after a short 
probation, any girl or lad can read from it just as easily 


as from a book; they can also read any language, and it | 


is therefore my humble opinion that this way of signal- 
ling could be adopted by every nation, and ina short time 
it is my firm impression it would assimilate itself to the 
present system of telegraphing on land, and with the 
same facility. Perhaps it may be inthe recollection of 

our readers thatthe electrician on board the Great 

astern endeavoured to communicate with the tele- 
graph clerk on board the little ship she was towing in 
that terrible gale simply by the motion of his hands. 
Every clerk knowing the needie instrument can com- 
municate thisway. My idea is this: I propose to repre- 
sent the dots by a white flag, and the dashes by a red 
flag. I also require a green one (these flags may be varied. 
in colour according to those ‘best distinguished at sea), 
but I prefer these colours for reasons I will presently 
explain, and with these three flags I think I could read 
off any message, of whatever length or language it may 


e. 

We will take for instance —. to represent A,—..B, 
—...C0, and so on. These flags I propose to work by 
pedals for the feet, or tappets,if by the hands, on deck, 
communicating with the flags at the masthead. The 
signalman for A shows the red flag once and the white one 
twice quickly after, allowing, of course, sufficient time 
between the letters to distinguish them, asin the pre- 
sent printing telegraph. Atthe end of a word he shows 
the green flag to denote he has finished that word{and 
awaits theanswer from the ship he is signaling as to 
whether it is understood, which is done witha green 
flag shown once if understood, and, if not, shown two or 
three times. 

Ifit be preferred the dots may be made with two or 


three white flags, instead of exhibiting one twice or. 


thrice quickly. 

The flags can always be kept ready for use at the mast 
head and can be furled or unfurled at pleasure by a 
simple movement on deck. 

At night lamps of the same colour as the flags can 
supply their place, and in foggy weather if steamers, by 
an arrangement which by touching a small tapper com- 
municating with the whistle can give a long or a short 
one at pleasure, and in sailing vessels fog trumpets may 


be made available in the same way. Any two articles 


may be used, whether, flags, arms, or anything which 
can best be distinguished at sea, so long as they repre- 
sent the dots and dashes. 

If this alphabet was supplied to the coast guard 
stations and others round our coast they could easily 
communicate with any ship or visa verce. I must admit, 
however, in the case of a foreign vessel, it would require 
parties with a knowledge of the language, so as to trans- 
late the message. : 

If you think this worthy of insertion it may be that 
some one will perhaps pick a practical crumb out of it. 

W. X. L. 


, REVERSING MOTION, 

_Sir,—E have in my possession a 1-horse engine, ver- 
tical, the cylinder is bolted on to the boiler’s side, and to it 
I wish to apply a reversing motion with the aid of a link 
and two eccentrics. I have seen two or three ideas in 
your valuable paper but none by which I could make 
a good calculation, as to radius of link, where to obtain 
it, and how to find out where the eccentric rods are to 
be placed on the link and the length of slot in link. 
Will Mr. Cameron Knight, or some other practical cor- 
respondent, assist me, as I'am anxious to know how to 
proceed ? The gear is to be fixed thus, vertically, not 
horizontally. 


Cunas. A, WooLNovGH. 


VELOCIPEDE. 

Sir,—I have been experimenting upon the velocipede 
for some time and will with your permission and assist- 
ance give my suggestions to my fellow readers. , 

Ay plan is to have :—First, four wheels, two with 
straight axles, two driving wheels, to run in bearings 
fixed on the under side of the frame C, the motion to be 
imparted to the driving wheels 
A by the treadles G, working a 
cranked shaft S, having a cog 
wheel F fixed in its centre to 
work into another fixed on the 
centre of the main axle. This 
cranked shaft H to run parallel 
to the main axle in bearings 


frame and at suitable distance 


to the size of cog wheels. The 

crank shaft H will have also 

a fly wheel D fixed near each 

EE ; — end which can be readily used to 
Back View. 


retarding the vehicle, as they will stand a little above 


the seat at each side, convenient to the hands at | 


any time. The seat J to be close over the upper cog 
wheel E and fixed by bent irons from the side of the 
Frame. It must be sufficiently short to allow the fly 


wheel D to revolve. The guiding can bedone by any of 


. the usual methods by the hands. Ifof no other use this 


sketch will let those interested in such things see what 
is passing through the minds of their oe 


DISINFECTANTS. ; 

Sir,—Great attention has been paid and with reason, 
in this country, in Holland, and in Belgium, to the dis- 
infection of the stalls and of the excrements of animals 
of the bovine race infected with typhug, in order to 
arrest the ravages of this terribly contagious malady. 
The use of phosphoric acid which is proposed for this 
purpose is rational, because it enriches the manure, but 
not if you consider the expense, the difficulty of trans- 
port, and the many precautions necessary in handling 
it. Sulphate of iron on the contrary is of insignificant 
value (say a farthing per pound) economical and easy 


fixed onthe upper side of the 


in front of main axle according. 


assist the feet in propelling or 
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‘of employment, and having great effect upon all animal 


matters would completely purify the infected places 
and the manures.of animals suffering from typhus. It 
does not injure the manure, but conserves its most 
energetic parts by converting the carbonate of ammonia 
into sulphate of ammonia, a fixed salt which is easily 
appropriated by the plants. It was in 1845 that Mr. 
Schattermann, director des Mines de Bouxwiller, Départ- 
ment du Bas-Rhin, proposed the disinfection of fecial 
matters and of manures by means of sulphate of iron, 
and since then this salt has been generally employed 
in France for these purposes as well as to purify the 


‘slaughter-houses, ditches, and all places where noxious 


emanations arise. Itsuseis very simple; dissolved it 
gives a very acid liquid that can be handled without 
danger, and which penetrates everywhere when used to 
wash the infected places or to mix with the manures. 
When the cholera was at Marseilles great quantities of 
sulphate of iron were used not only in France but also 
in Switzerland and in Germany, to disinfect closets, 
slaughter-houses, and all places giving off noxious 
emanations and with perfectly satisfactory results. I 
would add that if cattle that have died from rinderpest 
were saturated with a solution of sulphate of iron they 
might be removed with perfect safety even in the day- 
time, and the cost of disinfection would be some few 
pence only. W. G. S. Mocxrorp. 
7, Mincing-lane, City. 


DRAWING RADII. 
Sir,—I enclose a sketch of an instrument that may he 
of service to some of your readers in drawing radii to 
inaccessible centres. 


A 


A, isthe blade with a slot in one end for set-screw C 
to work in. 
B, B, are the legs to run against cylinder, &c. 
_D, D, are radius bars to keep the blade central. 
If any of your readers would give a receipt for a good 
black stain for pine and similar woods I shall be much 
obliged. C. Watkis, 


CHINA CLAY AS A LUBRICATOR. a 
Sir,—Seeing a paragraph in No. 54 of the ENGLISH 
MrcHanic under the above heading, representing china 
clay as a new invention for lubricating purposes, I beg 
to say that china clay, talc powder, and magnesian 
earth have long been known and used for the manufac- 
ture of lubricating grease and oils. M. Nickels, in or 
subsequent to 1855, manufactured lubricating compounds 
with china clay, &c., and Ihave used it myself for the last 
seven years in nearly every kind of anti-frictions or 
lubricating greases and oils. GEORGE DUTTON. 


WATER IN GAS PIPES. f 

Sir, —I wish to say a word or two relative to water in 
gas pipes, it being a subject that has perplexed me for 
some time, and T think that the more it is discussed the 
more likely we are to arrive at the correct solution, I 
see that it has been answered in the ENGLISH MECHANIC 
by three difterent subscribers all of whom mainly agree 
that the collection of water is caused by con- 
densation according to the temperature in which the 
pipes are laid. That argument no doubt is very good, 
but 1 feel sure that other causes assist, for instance, the gas 
pipes of my own house, which I fitted myself, are all 
laid únder the floor without any regard to incline of 
pipes as' noticed by ‘‘ Kilmarnock,” and yet Ihave never 
been troubled with water in any of my pipes, although 
I have a water meter, which some think is very 
conducive to water formingin the pipes. Now, on the 
other hand, aneighbour of mine had bis house fitted in 
exactly the same way as mine in every particular, with 
this one exception, that the pipes were laid on theincline 


It 


from the meter tothe highest light, and yet in the very 
. highest light (or the branch pipe that leads to it) he is 
always troubled with water, though the other lights, 
which are immediately below it; arein no way affected. 
_ Strange as this may appear it is perfectly true ; it was at 
firstthought there must besomenookinthepipe,andI was 
consulted on the matter. The consequence was, I had the 

- boards removed from the floor and made a thorough 
inspection, but no nook was to be found. The pipe was 
on the incline up to the light, which is situated over the 
dressing “tablé in the bedroom ; the pipe leads 
from the main pipes under the floor up the side of the 
walls, and all the remedies that have been applied to it 
have failed to keep the water out more than three weeks 
at a time. Now, sir, I should like to seo this matter 
taken up by some of your able correspondents, so that I 
and many others may beable to get over a serious diffi- 
culty, for IT am sure that there are mary besides myself 
in the dark about this water in gas pipes. 

. W. H, WALLACE. 


eamp meae 


WATER IN GAS PIPES. 

Sir,—Having seen three dnswers in the ENGLISH 
MzcuHanrc, No, 55, to “Johanna’s’’ query, as to how. 
water gets into gas pipes, which answers I consider to 
be altogether vague, I beg to answer “ Johanna’s”’ 
question in a few words. Water gets into gas pipes in 
consequence of the meter and pipes leading from it 
being placed in a warmer temperature than the various 
branch pipes that are led throughout the house, for 
instance, if a wet or even dry meter be placed on a 
shelf in a hot kitchen (which is often the case) the 
gas is heated on that account, and passing into the 
cold pipes, that are perhaps laid along the joists in a 
garret or under the floor of the flat above, where there 
is to some extent a continuous draught of cold air; 
added to this the cold and damp nature of the deafening 
that is generally laid below the floors,is condensed 
into water. As an illustration of this, introduce a jet of 
steam into the cold air pipe, and it is more or less 
changed into water the very moment that it enters, 
even though the pipe be ever so evenly laid. 

As for drip-cocks being put upon gas pipes inside 
houses to cure blinky lights, it is only a temporary 
remedy, and a worthless attempt to cure a badly executed 
job. Ishould like to ask “ Kilmarnock ” how he could 
get a sufficient slope to the meter with all the gas pipes 
under the floor of a large house without destroying the 
strength of most of the joists? And evenif he did gain 
this, how does he prevent the gas from condensing in 
the perpendicular pipes leading to the brackets or chan- 
deliers, and thereby stopping the gas before it enters 
the various burners ? 

I trust that these few remarks will satisfy “Johanna,” 
but if he wants any more information on the subject I 
shall be glad to impart what I know. GREENOCK, 


, THE COG WHEEL. 

Sir,—Your liberality and fairness in allowing a little 
argument to your readers is certainly admirable ; I hope 
no one will abuse your valuable paper by using any form 
of words calculated to offend any of your correspondents 
who may think proper to devote a portion of their time 
to the truly excellent department of‘ Notes and Queries,’’ 
I am much pleased with the sensible original letter of 


“ Ulrich Zuinglius,’? which with the intelligent question- 


by Mr. Tonkes on the velocipede, may be of much ser- 
vice to many of your industrious readers, who seem to be 
working hard at this troublesome machine. [may gently 
hint also that the more likely way to obtain information 
is by friendly discussion, without any appearance of 
wrangling upon subjects which deserve careful replies, 
applicable to all,and not for the benefit of any single 
reader, For the advantage of numerous readers who 
are much interested in the cog wheel subject I beg to 
remind a correspondent in No. 56 that we have had but 
little discussion on this important topic considering 
that the Enq@uisH Mxcuanio is devoted, in a great 
measure, to purely mechanical affairs. I must also 
remind the correspondent that power is applied to the 
cog of a wheel at the part which is in actual contact 
with the cog of the wheel that drives it. 
This may be a considerable distance from the 
pitch line. I suppose by “dişe”? your corresp ndent 
means diameter, because a wheel with arms inserted is 
not a disc. And when your correspondent says that 
the larger the. disc the less the leverage, I think he 
must be joking ; he must know, ifa practical man, that 
wheels are made large to gain leverage. In speaking of 
wheels, the ambiguous term “leverages” should be 
explained: both this and the term “ disc’? I have 
always been careful to avoid when upon the cog subject. 
Again, it is well known that a large wheel, well geared 
with hornbeam teeth, will break #considerable number 
of cast-iron teeth, if they are slightly malformed or 
badly pitched: showing in a very practical way which 
is the strongest. It is also improper to use thick wood 
teeth, because it enlarges the gaps in therein. Neither 
will it sound pleasant to the ear of“ A Millwright ” to tell 
him that accurate workmanship does not add to the 
strength of cogs. These observations I submit in a 
friendly way to your correspondent for the use of all 
who are interested, CAMERON KNIGHT. 


Eeratum.—In No. 56, p. 75, your printer has made a 
mistake in the word “ poutee,’’ intersing the letter “n ’* 
for “uu.” If you will please to correct this you will 
oblige, i a À. GOLDSMITH, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


PoLisHinG,—Perhaps some reader can inform me of the best 
and most economical method of polishing slabsof gramttestone. 
Will any sort of sand do. or what ingredient must be used, 
to give a good polish ?—GRANITE, 


_ ENGLISH MECHANIO AND MIRROR OF 


Size ox WHEEL and Oyninpar.—Will any corre: 
spondent tell me what sized fly wheel and cylinder I 
shallrequire for a 1-horse-power engine, and also inform 
me how to get scratches out of brass door plates?—Yan- 
KEE. 4 

SEALING- Wax VARNISH.—Will any correspondent inform 
me how to make sealing-wax varnish, such as is used to 
cover galvanic apparatus P—A, D. 

ELEOTRIC Cot. —I have to thank onr esteemed friend, 
‘“ Electra,” for the information he so kindly gave on the 
Rhumkorff Coil. Apparatus, in No. 25 page 293. 
made one, andit works well. Ihave a bobbin for an elec 
tric machine, tobe worked by a horse-shoe magnet. I 
want the spring to work on one arm ; how am I to coil the 
horse-shoe, how am I to put the secondary upon theprimary, 
and how am I to fasten it tothe contact breaker? Will 
6 Electra ” oblige me with this little information ?—J. H. 

WELDING CAST-STEEL.—Will some correspondent give 
me the best recipe for welding cast-steel, and also say the 
best way to get out the pucker (oras some people term it 
the chin pop) out of a piece of plate, 3ft. square, and 
about an eighth of an inch thick, so as to cause it to lay leye) 
wi'hout one or the other of the cornersrising up?—S. G. M. 


Grinning Lens.—Will “ Paracelsus”? inform me what |- 


proportion the flint must bear to the crown lens, in the 
construction of object glasses, as he merely says it must 
be ground to the proper thickness, also if the same focal 
lengths of glasses, for eye piece, but of greater diameter, 
Will be suitablefor large object glasses, and lon zsfocus?—F. D. 

ENGINE Action.—I have by me a portion of a small 
model engine, whose cylinder I intended to oscillate from 
the centre, having steam to act alternately on both sides 
of the piston, but. finding that I have overlooked the 
action of the steam valve, it has rendered me totally un: 
able to proceed. If any reader will give me the required 
information, with a rude sketch, they would greatly oblige 
—W. HINDS. i 

.MALLEABLE IRON, EnGINg Firrinas, &0. — Will any corres- 
pondent describe the process by which cast iron is made mal- 
leable, and say how hard iron castings may be softened 
and made easy to work; also what sized common egg.end 
boiler I should require for a high pressure engine, whose 
cylinder is 43in. diameter, and Qin. stroke, to be wol ked at 
say 830lbs. per square inch? And the diameter and weight 
of a fly-wheel for the engine P—G. Y. , 

PaRkesine.—Can any correspondent inform me 
where Parkesine can be obtained, giving the price, &c,— 
ZARNICH, , 

SILVERING GLOBES.—Can any reader inferm me of a 
ready method of silvering glass globes, &c., with nitrate of 
silver? I have tried essential oils such as oil of cloves, 
pimento and cassia, Ihave also tried grape sugar and 
sugar of milk, but have failed. The globe must be silvered 
internally, and be permanent.—AxrGent & Co. 

SOLDERING.—Can any reader tell me how to 


golder steel 


and iron without heat? If this can be done I should like | 


to know how to make and work this solder—A SIMPLE 
MECHANIC, ` . | 

CEMENT FOR SILVER SH rETS —Can any reader tell me 
the best cement to use for joining the platinised silver 
sheets to zinc plates used for a galvanic battery ?—J BR. K. 

PoLISHING.—I have some small pieces of iron Casting 
which [ wish to polish, but they are so hard in places as to 
actually cut the file. Will any reader explain the simplest 
moce of softening them ?—AMATEUR, 

Friction POLISH AND O1L.—Can any reader inform me 
of acheap receipt to make friction or lathe polish that 
will act while in motion and how to apply the same, and 
also let me know the best oil for a small lathe ?—Wwx, 
FISHER 

VARNISH.— Willsome practical reader tell me what the 
varnish is composed of that is used by our celebrated 
violin makers ?—CREMONA, 

JAPAN VARNISH.—Having put up a portable japanning 
Stove which werks very well, will any of your readers 
inform me of the proper varnish to be used in japanning, 
say white and red, and what am I to grind the colour with 
to give it durability and glo-s 7—WM. CRUISE, 

LACQUERING.—I have some brass bands for window cur- 
tains which have never been lacquered, and are therefore 
constantly tarnishing. Can any reader inform me how 
they should be laquered, also if the lacquer can be bought 
or that purpose and the price ?—M.R.A. 

Pin MANUFACTURING —Can any reader inform me if any 

patent hag been recorded for machinery to manufacture 
pins for domestic use in one piece from the wire? I heve 
designed a machine «self feeding) which would take the 
wire at one end and turn out the pins headed and pointed at 
the other in rapid succession. The cost of construction 
would not be high, and modifications of itin size and detail 
wouldalso he applicable for the manufacture of nails and 
needles.—H.P. 
PSCase HARDENING Iron.—In No. 50 of the ENGLISH 
Mecnranic, Wm. Hammersmith treats of hardening iron by 
the use of potash; he would greatiy oblige if he will inform 
me ifit would answer for lathe mandrils, centre bearings, 
&c., and how to clean it.—QLOWWORM., 

SToNs-BREAKING Macuing —Can any reader inform me 
where I can obtain a stone-breaking machine? There are 
several of them at work in Melbourne, Australia, but I am 
at. a loss where to find oné in this country.—Srong Con. 
TRACTOR. . 

Reversixe Morion.—In the E~GLISE MEROHANIO for 
April 6th a correspondent signed ‘‘Slide Valve ”’ gives a 
plan for reversing an enyine to work expansively with one 
eccentric. Will ‘Slide Valve” show how to give lead to the 


slide valve both ways with his plan of ong eccentric, and | 


explain to what Part of the link the slide block should be 


| fixed forthe valve to have no travel at all,—AmaTEUR 


ENGINEER. 


Engraving Door Piatss.—Can any one tell me the best. 


way to wax and polish biass door plates, the mode of 
cleaning off the surplus wax and the materials used for 
polishing the p ate? I find a difficulty in getting in the wax 
without pin-holes.—ROoB Roy, 


SCIENCE: 


E 


I have | 
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OUR SUBSCRIBERS EXCHANGE. 


In answer to “Thames,” I have a very handsome 
steam-boat for sale, which I think will suit his purpose, 
36 feet long, 6 feet beam, 3 feet deep, with horizontal 
boiler and engines of superior finish. The speed of the 
boat is 10 miles per hour, on a consumption of about 
4 ewt. of coals per day. Price £180. I shall be glad 
to supply any further information by letter,—ARCHIBALD 
Warson, 36, George-street, Glasgow. 

“Thames”? will hear of a handsome new boat; nearly 
ready, by writing to A. GLENDINNING; Port-Glasgow. 

Discs For OPTICAL Purposrs.—In answer to ‘Lover 
o:Science ” I beg to inform him that he can procure 
discs for telescopes, &c.,from 1 to 12in, diameter, of 
Hall and Sons, Broadmead; Bristol, who will send list 
of prices.—F. D. . 

TranxKs.—I have to thank our esteemed friend Mr. 
W, Joyce, for so kindly sending me the sketch, which 
has been of great use to me.—J. OULDROYD. 

I wish to purchase the reeds and ivory for keys, &c., 
for a good harmonium; perhaps some reader may have 
them to part with.—Frenow Musician, 

I wish to get a good and cheap gun barrel, also the 
furniture for a gun-stock,—A CANTAB, 

Can any reader inform me where I can purchase very 
good ivory for making engineers’ and architects’ scales, 
and what would be the price per pound, and any other 
particulars ?—ELEPHAS. Pe Teats 

In answer to W. D. Wansbrough I have a plain iron 


cylinder Iin, diameter, 6in, stroke, bored, turned and 


faced, and all bolt holes drilled. Price 10s. If this is 
suitable will W. D. be kind enough to forward his 
address to the Editor of the ENG&LISE MECHANIC P 
TEMPLATE.—“ A Poor Blacksmith’? wants to know 
how he should make a template. He must have plates 
5ft. Gin. long, centre of holes 5ft. 3kin., the other holes 
he can find when striking the curve: I shouldbe glad 
ab any time to give him any further information,— 
Ro. Pearor, Lathe Maker, 77, Great Suffolk-street, Boro’. 
I beg to inform C. H. R. that Ihave about 100 yards 
of boring rods made of the best Low Moor iron, with 
shells, chisels, &c. The lot cost originally £30, but I 
should take less. I bored for water when I came here, 
and they have since then been lying in an upper room 
upon a boarded floor, so they are I expect as good 
as ever they were.—J. Ropurr Hux, Staly Hill, Staly 
Wood, Mottram Old-road, Stalybridge. 
I beg to inform “A Puzzled Amateur” that there is 
a small instrument, made by Holtzapffel & Co. and 
myself which is adapted to the lathe-head, which equally 
divides the ellipse. Also, I may be able to show him 
one if he would like to see it.—EDWIN BAKER, 13 and 14, 
Mount-street, Grosvenor-square, W. 


REPLIES TO QUERIES. 


Bartow Luens.—In answer to Learner” I may say 
tersely that the Barlow lens is an achromatic one, 
with the crown glass concave; so that the wholé com- 
bination acts as.a concave lens. This is placed between — 
the object glass and eyepiece of a telescope, and its 
effect is to render the rays from the object glass more 
divergent, and, so to speak, thus give a bigger image for 
the eyepiece to magnify. If“ Learner” will study any 
elementary book on optics, he will at once understand 
this result and will further see how, by shifting the 
Barlow lens up and down the telescope tube, the magni- 
fying power may be varied very extensively —A FELLOW 
OF THE ROYAL ASTRONOMICAL SOCIETY, : 

ELECTRO MAGNETIO ENGINE.—If “J. 8.” will refer in No. 
54 to Fig. 2 ofthe engine he enquires about, he will see that 
the brass shaft. carrying the cam. X and fly wheel, is the 
medium for the continuation of the current to the bed 
plate and brass column, from the foot of which the nega- 
tive wire is counected tothe binding screw. The brass 
springs (which should only lightly touch the cam alter- 
nately) may be looked upon as a continuation of the negative 
wires of the electro-magnets, so that whichever Spring 1s 
touching the cam, the magnet thatisin connection with 
that spring is exerting its power to draw the keeper to it, 
and the spring notin contict with the cam is of course cut 
off from the current; and has no power. This is the secret 
of all electro-mignetic engines. The fly wheel of this 
engine turas with the sun, or from left to right, over. It 
may however, in common with other engines, be made 10 
reverse by an apparatus to move the wires CARBON. 

Piron Lins or WHEELS.—‘‘ Dens” writes that the table 
of multpliers which I sent is altogether wrong, as I have 
taken the arc instead of the chord of the are as the pitch, 
and reminds me that the pitch forms no part of the pitch 
circle. I am quite aware of this, but for practical purposes if 
is véry convenient to speak of itasthe re of the pitch 
circle: and itis quite true enough for practice. purposes, 
only failing in the case of pinions with a small uumber of 
tesih, “ Dens” gives an eXtreme case to prove the worth- 
lesshess of the whole table, but I think that a wheel with 
the pitch equal to the radius of the pitch circle would indeed 
be an extreme case and one which a mecuanic 
is not likely to meet with often (1 have never. 
seen such a wheel); and the argument does not 
at all prove that the table will mis:ead any one in 
general practice, Above 20 teeth the error 18 unapprecjable 
in practice. and below that the error can be allowed for, 
This I ought to have mentioned when I sent the table, I 
may merely add that the formula which I gave has been 
published, by more than one writer on the teeth of wheels, 
but perhaps “Dens” will be kind enough to supply a table of 
multipliers which will be strictly true in every cas*.—J. L, 

CHEAP AND PURE Gas,--I shall feel obliged to any reader 
who w.ll inform me respecting the address of Mr. Isham 
Baggs, whose gas patents are now exciting attention.— 


04W. B, 
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cope fixed to the end of aspindle and at right angles with 
it, and then that the spind!eis passed through the centre of a 
terrestial globe at the equator,and capable of movi:g freely 
round with the telescope, I think he will see how he can 
obtain every motion required. The spindle will represent 
the declination axis, and the poles of the globe the polar 
axis. If in imagination he places the globe north and 
south so thatits poles correspond with the poles of the 
heavens, and then turn the globe round until the spindle 
lies east and west, the telescope will desc:ibe a circle 
which will be in the plane of meridian, and a little 
thought will convince him that that is the only position of 
a telescope mounted equatorially which requires or can 
have a vertical motion. Imay add that I am making a 
stand formy own telescope 50 inches focus, from the instruc- 
tions given in No. 52, and beg to express my best thanks to 
you for publishing them in your useful journal.—J. 
WEAVER. 

CHUCKING.—Vic!or Immanuel may chuck the wheel he 
speaks of by screwing a piece of wood to the nose of the 
mandril and recessing it to fit the edge of the wheel 
tight; it can then be bored and faced true on one side, after 
which it may be fitted on a spindle and the edge and sides 
finished. It willturn much steadier if the driving pin of 
the lathe is made to bear against one of the spokes, as the 
power is thenimparted direct to the wheel, consequently 
it does not vibrate in turning.--OPTICIAN ` 

GEARING.—The driven wheel being only 4in. diameter, 
it may be safely rotate 00times per minute. And the 
other of 5in, diameter 180 a minute. The principal 
danger arises from the great centrifugal foree which 
tends to break large wheels. But small wheels, if turned 
smooth and truly, and especially if they are solid plain 
wheels without arms, may be driven at enormous 
Speed without danger. If there is room, it isa good 
plan to erect a guard for all wheels of large size when 
driven at great speed.—CamERon KNIGHT. 

STAINING WooD.—William Pickard would do an act of 


kindness to his brother readers if instead of criticising the 


receipt I gave for rosewood stain, he will-contribute an 
improvement upon it. He evidently contradicts (without a 
trial) the possibility of shellac dissolving or the sanders 
Wood giving out any colour, by the aid of potash. Tt isan 
American formula correctly copied from a scientifie publi- 
Cation, and has no doubt stood the. test of its appli ability 
in the States before it reached England.—GEORGE 
Duron, f 
Dyxzing.—In reply to ‘E. B.T., No. 53, on the subject 
of dyeing wool various colours, I caù givehim all the 
practical information he requires on this subject. If he 
will say what colours he wants and the editor allow 
space for its publication, the process for the different 
colours would be rather lengthy.—GEORGE DUTTON. 
[We shall be glad to insert Mr. Dutton’s communica- 
tions from time to time as space permits.—Ep. E. M. | 
ELECTRIO.—M’Illingworth must solder one wire to the 
axle, and the other he must solder to a brass collar 
insulated from the axle by a collar of ivory which fits the 
axle, and the brass collar must fit over the ivory. A spring 
must be pressing on the brass collar as it revolves, 
this spring is to be in metallic connection with one of 


the poles ; the other pole and spring ought to be in con- | 


nection with the break, ahd the break in connection 
with the axle.—G. C, 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR cannot under- 
take to return such as may be rejected, 


R. C.—Can obtain the work he requires from Mr, Rimmel, 
perfumer, 128, Regent-street, London, Try 11, Northamp- 
ton-street, or 10, Great Hampton-street, The other com- 
munication wil] be a tended to. l 

E. SWITHINBANK.—Write to Messrs, Clinton and Owen, 
22, White'riars-street, London, 

PLASTER BRONZE (Guisbro’),—For the ground, after it has 
been sized and rubbed down, take Prussion blue, verditer, 
and spruce ochre: grind them separately in water, tur- 
pentine or oil according to the work, and mix them in 
such proportions as will produce the colour desired ; then 
grind Dutch nietal in a part of this composition, laying it 
on the prominent parts of the figure with judgment. 

E. M. OSBoRNE.—We have given agreat amount of infor- 

‘mation on the velocipede, Why not read the back num- 
bers? See also illustration in present number, 

B. A.—Received. 

Tuos. FuercHEer,—The article will shortly apnear. 

J.T, W.—We have written for the information. 

W. CRUISE, —We shall be glad to receive information at any 
time. 

W. M. GoopsaLt.—Answered in last number. 

StupENT.—The head institution is in Great George-street, 
Westminster, Write to Mr, James Forrest, the secretary, 
who will give you the required information. 

W. H. N.—Thanks. i 

J. Bi Pee to Churchill and Sons, 11, New Burlington. 
street. 

W. BURTON. — Perhaps at some future date. l 

J, NASH.—The heat would not be sufficient. 

H. Morean.—A very good little work is published by Spon, 
bookseller, Bucklersbury, London, 

A1n.—Mr. Telford says velocities are as the square roots of 
their heights ; therefore, to find the velocity corresponding 
to any given height, expressed in feet per second, multiply 
the square root of the height infeet by 8. Forair we have 
V = A 27,720 = 166,493 x 8 = 1232ft. per second. This 
therefore is the velocity with which common air would 
rush into a void. . 


` ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


TELESCOPE STAND. —If J, Robisher will suppose a teles- | PYRo.—To find the latent heat of steam or vapour of water, 
at any degree of temperature, subtract the sensible heat 


from the constant quantity 1212, and the remainder is 
the latent heat, l l 


J.S. MILLER Jontor.—The.editor of the Photographic 
Journal, published in Red Lion-court, Fleet-street, Lon- 


don, will favour you with the information. 
S. SHaw.—Zopissa is a mixture of pitch and tar, impreg- 


_ nated by salt water, scraped from ships’ sides, formerly 


used in external applications as resolutive desiccative. 


We are unable to answer the questions respecting 


cheese. 


J. R, Capp.—The bad appearance will remain unless the 


wall is thoroughly scraped free from all paint. 

SURFACE CoNDENSER—ERRATUM,—11 lines from the end, 
for, to ‘screw up the nuts, &&.,” read, to “ferrule the 
ends of the pipes.” 

G.8. J.—The question has been very recently answered. 


A. T., Nottingham.—It is our intention to reprint the 


article. 


W. Dunkin,—The full directions for transferring engravings 
are given with the new transfer liquid sold in shilling 


bottles bymost respectable etationers. The directions 
for the e'ectric lights have already appeared. 
WILLIAM Young.—You had much better use rollers, 
WALTER HaLu.—Inserted in ‘‘ Exchange.” 


ALF, PLIMSOLE.—We think very highly of your scheme ; it 


is better, and we can see it can be sold at a lower figure 
than any now in the market. Persevere, patent, then 
license. . 


ARTILLERY.—We do not remember under what initials your 
queries were answered, but answered they most certainly 
were; and to the effect that we thought well of the 


scheme and that we were under the impression we had 
seen it before. We could not advise you how to proceed, 
not knowing your status in society. 

BIRKENHEAD. —Patented in England, France, and, we 
believe, America, As to No. 2, worthless. 


G. B.—first press the horn flat. To stain your boxwood 
brown, gently warm it at the fire, dipped in aquafortis ; 
Oil 


pass a feather over the surface, touching all parts. 
and polish. 


P. E.—The rule is that the square rootof half the sum of 
the squares ofthe two diameters of an ellipse multiplied 


by 3.1416 equals its circumference, 


Co-EFFIOIENT.—The co-efficient is 0'07 to 0:08, coated on 


surface with olive cil or tallow. 

Bera, — Either Mr. Spence or Mr. Henry. 

F. WiLiiams.—Thanks for your kind note and enclosure. 
Will shortly appear, 2, Advertise, 
the certificate. 


G. Fawcett,—Your calculation is wrong in this, that the 
Russian verst is about three quarters of an English mile, 


while the Polish mile is aiout three and a half English. 
The Russian pood equals 40lbs . l 
N. Mites,—To find the horse power, the area of firegrate, 


and the area of effective heating surface, so as to approxi- 
mate the same in effect when not of similar proportions :-— 
Horse-power = .f S. F. Fire grate = p2 + S$. Heating 
surface =fp2— F, Where S represents the extentin square 
yards of effective heating surface, P the area of fire grate 
in square feet and P-the horse-power that the boiler will, 
be equalto, Suppose a boiler to have16 square yards of 


effective heating surface and 25 square feet of furnace bar: 
A 25 x 16 = 20 horse-power. 
or 202 + 25 = 16 square feet of heating surface, 
and 202 + 16 = 25 square feet of fire grate. 

C. W. B.—One query transferred to another column. As to 
the Danford boiler, nothing further can be heard of it here. 
So soon, however, as the details can be got they wiil be 
illustrated. 


PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. 


LIST OF SPEOIFICATIONS, &o. 
PUBLISHED DURING THE WEEK ENDING APRIL, 14, 1866, 


1146. Needle guns, J. F. C. Carle—ts.. 
1147, Penholders or cases, W. E. Newton—10d. 


1148. 
Warren—4d, 

1149, Decanting, N. Sibley—8d. 

1150, Measuring the flow of liquids and obtaining motive 
power, T. Walker—8d. 

1151. Securing buttons, G. Davies—Is. 4d. 

1152, Smoke consuming furnaces, R. A. Brooman—4d. 

1158, Manufacture of iron, &c., J. Brown and T. Clare—4d, 


1154. Composition for coating metallic surfaces, J. Brown, 
and T., Clare—4d, 

1155, Printing felts, &c., J. Wilkinson the younger—10d. 
1156, Motive power, C. Jacquelin, jun.—4d, 

1157, Steering ships, W. Elder—ts. 2d. 

1158. Rails and railway wheels, J. T. Bucknill—8d. l 
1159. Waterproof fabrics, J. Wickham, and A. Deiss—4d, 
1160, Rollers for spinning, &c., W. Oxley—8d. 

1161. Preparing superphosphates of lime, W. Clark—4d. 
1162, Fastening ships’ planking, W. Husband—4d, 

1163, Railway chairs, R. Eccles - 4d. 

1164. Fire escapes, T., D. Whitehead —4d, 
'1165. Dress fastenings, &c., C. W. Heaven—8d. 

1166, Sewing machines, W. and J. Fairweather—4d, 

1167. Sewing and embroidering, G. Mumby—4d. 

1168, Disintegrating vegetable and animal substances, F. 

D. P. J. Cabasson—10d. 

1169, Preparing fibres, R. A. Brooman—4d. l 

1170. Fire-proof buildings, J. Cunningham —4d. 

1171. Photographic cameras, J. A. Rowland—4d, 

1172. File-cutting machines, J. Dodge—4d, 

1173. Resinous gum, G. T. Bousfield—4d. 

1174. Photographing upon wood, &c., W. H. Smith—4d. 
1175, Lubricating, J W. Lowther—8d. 


1176. Hydraulic pulling jacks, J. Tangye—4d. 
1177, Breech-loading fire-arms and ordnance, &c., J. 
Carr—I1s, 2d. 


3. By all meang get 


Close rooms for spiritual manifestations, O. G. |. 
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1178. 


Reducing friable substances to powder, H. Wood—8d, 
1179, Shaping masts, spars, &c., S, Harvey—10d. 
1188. Condensing steam boilers, A. Francis—8d, 
1181, Croquet mallets, J. F. Feltham—8d. 


1182, 


1183. 
1184, 


1185. 
1186. 
1187. 


T end closing cartridge cases, R, A. Brooman 


— 
. 


Paang furnaces, W., Balk—4d. 
otographing portraits on ceramic ware, A. Grainger _ 
and C. M. Girdler—4d. pee ene 
Artificial arms and hands, W. E, Newton—~s, 4d. 
Furnaces, D. 8impson—4d. 

Flower receptacles, T, C. March—8d, 

1188. Manufacture of dress shirts, E. Moore—4d, 

1189, Water wheels, A. C. Hendersou—8d, 


*,* Specifications will be forwarded from the Commissioners of 
Patents’ Office, Southampton-buildings, Chancery-lane, by post on re- 
ceipt of the amount of price and postage. Sums exceeding 5s. must 
be remitted by Post-office Order, made payable at the Post-office, 5, 
High sept nies m Pemet ese her Majesty’s Patent Office. 

ecannot undertake to forward Specifications, or B i 
from the office of Tus Enesa Mou aie, i a 


PROPERTY RECORD. 


AT GARRAWAY?’S, 

i A a CLARK, and Co. 
reehold, 3a. 8r, . of land, situate a : 
—sold for £1,200. : G 
Freehold 3a, 3r, 384p. of land, situate as above— £1,200. 
Feehold 23a, 2r. 3p. of land, situate as above ~£2, 975, 
Freehoid 30a, Or 15p. of land, situate as above—£4 000. 

Freehold 27a. 8r. 14p. of land, situate as above—£2,970. 

Freehold ground-rent of £12 10s. per annum, issuing out 
of a residence known as Avoa House, and lands, situate in 
Benhill-street, Sutton —£295. a 

By Mr. CHARLES H. WEBE. 

Leasehold improved ground-rents, amounting to £36 
19s, per annum (for 76} years), secured upon houses in 
Wenlock and Stanley-streets, Hoxton—£625, 

By Mr; J. O. Ricxasy, 

Leasehold two houses, being Nos. 12 and 18, Chatham- 
street, Chatham-road, Camberwell, producing £52 per 
annum, term 88 years unexpired, at £10 per annum— 


£360, 
By Messrs, C. and H. Waits. 

Leasehold, two residences, being Nos. 3 and 5, Minerya- 
terrace, Brixton-road, producing £78 per annum, term 35 
years, free from ground -rent—£910. 
= Leasehoid, two houses, being Nos. 42 and 43, Royal- 
terrace, Lucas-road, Royal-road, Kennington Park, produc- 
ing £39 per annum, term 80 years from 1860, at, £9 per 
annum— £200, 

Leasehold, three houses, being Nos, 19, 20, and 21, 
Orsett-street, Barrett-street, Lambeth, producing £37 14s. - 
Be aon, term 31 years from 1861, at £6 per annum— 

70, 


ART NOTES. 


M. Henri de Coene, a Belgian genre painter of some 
note, the son of an equally celebrated artist, died some 
days since at Brussels, aged sixty-seven. M; de Coene 
was one of the oldest Professorsattached to the Academy 
of Fine Arts of that city, 

"Itis said that another of the lions for the Nelson 


Column has been cast; this is the second time such 


rumours have been circulated; let us hope they are 
well founded. It occupied nearly six years to get one 
lion done, or at least in such a state that it was exhibited 
in the sculptor’s studio,an-event noted in many minds 
by connection with an egregiously absurd suggestion 
that all which then needed ‘to be done was to make 
slight modifications in the head and tail of the beast as 
designed, in order to produce its three fellows for 
Trafalgar-square. It augurs ill for the originality of 
the second reported lion to find that not more than two 
years have elapsed since his elder, we hope not imagi- 
nary, brother was said to be born. The recent fire at 
the studio of Baron Marochetti may perhaps cause a 
delay of ten or twenty years. 

There is to be an International Exhibition of Works of 
Fine Art at Berlin, to remain open from the 2nd of Sep- 
tember to the 4th of November next. 

Tae BANEFUL EFFECTS or NICOTINE PREVENTED.— 
M. Melsens has found that tobaccos, from various 
countries, contain nicotine in very different proportions. 
In tobacco from some parts of France (e. g., the depart- 
ment of the Lot) there is 7'96 per cent. of nicotine ; 
whilst Havannah tobacco contains only 2 per cent. He 
proposes to smokers a way of preserving them from the 
effects ofthe alkaloid, and advises them to put into the 
tube of the pipe or cigar-holder a little ball of cotton, 
impregnated with citricand tannic acids. Asthe smoke 
passes through the cotton, it will deposit the nicotine 
therein, inthe shape oftannate and citrate. M. Melsens 
hasmade very ingenious experiments, which go a very 

reat way to prove that he is perfectly correct. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 

Erection of Parochial Schools and Master's House, at 
Crockham, near Edenbridge, Kent. Particulars with 
Architects, Wm. G. Habershon & Pite, 38, Bloomsbury- 
square. 

Erection of new Offices, 88, Norfolk-street, and 11, How- 
ard-street, Strand, W. C., for the Conservative Land 
Society. Working drawings and specification may be seen 
at the Office of the Surveyor, Mr. James Wryison. 

The Directors of the South-Western Villa Residences 
Company (Limited) invite Tenders for making a Road, 
about 9.0 feet long, and putting in a Sewer and Drains, 
on their Estates at Worcester Park, Surrey, Drawings 
one pecllentios at J. Giles, Esq., 28, Craven-street 

rand, . 
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The Town Council of Beaumaris are prepared to receive 
Tenders from Parties willing to take a Lease of, and Con- 
struct and worka Pier at Beaumaris. For particulars ap- 
ply to Mr. John Watkins Jones, Town Clerk. 

Erection ofa New Gaol for the County of Flint. Speci- 
fications and terms of “contract with the Architect and 
County Surveyor, Mr. H. J. Fairclough, St. Asaph. 

Erection of a new Brewery, Stores, &c, Plans and 
specification’at the Office of Mr. T. Wonnacott, West-street, 
Farnham, Surrey, ` 

Erection of a pair of Houses in the Devonshire Park- 
road, Forest-hill. Particu'ars with the Architect, Mr. 8, 
Dyball, 18, Bucklersbury, E.C. 

The Directors of the Lancashire and Yorkshire Railway 
are prepared to receive Tenders for the Construction of a 
Branch Railway from Hindley to Blackrod, length about 3 
miles 11 chains; and also of a Branch Railway from Black- 
yodto Harwich, length about 1 mile 24 chains, Plans and 
: epee aeaonss at the Engineer's Office, Hunt’s Bank, Man- 
chester. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For the erection of new warehouses in Southwark- 
street, for Mr. W. V. Wright. Messrs. Wimble and 
Taylor, architects :—Adamson and Sons, £11,478; Little, 
£11,221; Downs, £11,182; Marsland, £10,580; Colls 
and Sons, £10,440; Hart, 10,420; Ramsay, 10,336; Hill 
and Son, £10,279; Newmann and Mann, £10,228, 

For the erection of a public-house in the Wells-road, 
Sydenham. Mr. Nicholas Lake, architect :—Cheer, 
£1,619; Kent, £1,553; Barrett, £1,547 ; Wood and Munn, 
£1,408; Wills, £1,393. 

For the erection of a dwelling-house in Neat-street, 
Camberwell. Mr. Nicholas Lake, architect :—Wood and 
rae £810; Wills, £799; Thompson, £743; Sharp, 

For the erection of printing-offices in St. John’s-square, 
for Messrs. Rivington. Mr. W. P. Griffith, Architect. 
Quantities not supplied :—Patman & Fotheringham 
(accepted), £2,045. 

For Extensions to the Catholic Collegiate Institute, 
Grosvenor-square, Manchester. Mr. Christopher A. Malone, 
architect :—Finigan (accepted), £1 427. 

For alterations and repairs at Owston Hall, Isle of Ax- 
holme, for iMr. Joseph Walker. Mr, William Kerby, 
architect :—Holmes (accepted), £462. 

For three houses in High-street, Peckham, for Mr. H, 
Hebbs. Messrs, Finch, Hill & Paraire, architects :—Driver, 
£2,245 : Shapley & Webster, £2,145, 


PRICES CURRENT OF TIMBER. 


MEETINGS FOR THE WEEK. 


mance, 


stition.”” 
WEDNESEAY.—Society of Arts, 8.—Mr. Jabez Hogg, 


species of Acanthodes from the Coal-shales of Longton,” 
-—2. Mr. Harry Seeley, 


and Lower Valley-gravels.”’ 
Fripay.—Society of Arts, 8.—Cantor Lecture.—Dr. 


ganic Acids and Animal Substances.”’ (Lecture IT). 


‘TO LET. 
MALL Mechanic’s Shop to Let in Manchester (Salford). 


and 20 feet, has a good selecticn of tools, 3 lathes, 
upright drill, joiner’s benches, smith’s tools, &c., &c. 
Rent of shop and turnery £50 per annum, with steam and 
water, and use ofteazle, the tools offered by landlord for 
£150, cost over double the amount, half cash down and 
three months bill, Thisisa capital opening for a begin- 
ner seeking a bona fide business, plenty of orders on the 
books, Address, with references only, H. B., 3, Adelphi- 
street, Salford, Manchester. 


IMPORTANT TO -ADVERT:SERS. 


The Proprietor of the ‘' English Mechanic’? gives inser- 
tion to Workmen’s Advertisements, ‘‘ Situations Wanted,” 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words. Hvery additional Hight Words 
Fourpence. 


Postage stamps received from advertisers in the country. 


OFFICE, 75, FLEET STREET, LONDON. 


Per load~ £ s £s. £s EL SITUATIONS WANTED, 
Gaeb eee a re < 7 Canada, rmerice 1210 14 10 —— i 
uebee, red pn. ot. Petersburg : . : : ‘ 
yellow pine 215 3 10 elaine 1010980) yee ee as Mondi Mach mo Wo sd 
St.John’sN.B,yel 0 0 0 0} Finland... 8 0 10 0 000 -expérionco te Maning Ve ae Can ao Boo 
Memel ........ 0 0 O 0|Memel ......... 0 0 0 0 | references. Address, Mr. Worssam’s, Saw Mill Engineer, 
a GIM vsrerarerese 310 5 O|Christianla, per Kingsland-road. - 
antzic oak..... 310 6 0 C. 12 ft. |. 

Poise a oe SAD by 3 by Civil Engineers, Surveyors, and others.—Wanted, 
Memel fir neess 3 0 3 10 9in. yellow 18 0 23 0 by the advertiser, a re-engagement (aged 24) ; can 
se ttsteeemeaee 3 4 3 10| Deck, Plank, survey, and is well accustomed to general office duties. 
erode nee 2 2 10 pane ae First class references. Address, Alpha, Post-office, 

sae oie. mae. Sai por, ' p14 1 g | Beamish, Fence Houses, Durham. 
ne a i i S P OSP ang O Smiths, Machinists, &c.—As in-door Apprentice, a 
_ Lathwood, Dant. Quebec, pipe ... 80 0 85 0} & respectable youth, aged 16; moderate premium 
fM seess 510 6 10 puncheon ... 20 0 25 0| willbe given. Address, stating terms, J. L., 70, Red 
Yellow Pine, per Baltic Grown ii Lion-street, W.C. 
reduced C. IPO sevevetZ? O 190 O : z 
Canada, Ist qual. 17 10 20 0 ER ARMONIUM-GASE Maker. Apply, 42}, Clipston® 
EET Eee ee Riera street, Great Portland-street. 
MISCELLANEOUS. , 
£s & 8. 8 £ 8, ILDERS. Wanted Employment for a deaf and dumb 
PUMICE STONE pr n hagas 56 10 57 : n zune years a; the business. F. C., 96, Wim- 
TOD ceccevevesee 0 8 0] Cocoanut, Coch. pole-street, W. 
OILS, &c. TOM wserssrooree 53 10 0 0 
Seal, pale pr. tun 51 0 O 0| Palm, fine........ 4310 0 0 ITHO’ Printing. An intelligent Young Man wishes 
Sperm body ......120 0 O 0} Linseed ............4010 0 0 to Article himself to the above, or anything else, 
Cod ssersessssssesossa 48 O O 0] Rapeseed, Eng. for three years; premium if required. T. Jasper, 1, 
Whale, Sth Sea pale seese 48 10 0 0 | Ponsonby-place, Millbank. 
pale ......00.. 48 0 50 0| Cotton, seed ...... 32 10 38 10 


ATCH Jobber isin want of a Situation; accustomed 


LATEST PRICES OF METALS. to good work; capable of attending to the Shop 


. COPPER. £ s d. £ s d,|if required; country prefered, Address, R. Z., 88, 
Britis h—cake and tile...........per ton 90.0 0 91 0 0 | Park-street, Grosvenor-square, W. 
Sheet LEIKE Ore ee eer sereeeHeregnsBereeens do 95 0 0 96 0 0 
IRON. ELLHANGERS, Locksmiths, &c. A Young Man 
Pig in Scotland ....ccrcsrcocses pOr tOn. 4 0 Ocash, wishes for Employment in the above business, as 
Welsh Bars, in London........ do 715 0 3 0 0{|Improver. Address, A. B. C., Post-office, Charles-street, 
Wales ..ucvovee dO 612 6 615 0 | Middlesex Hospital. 
Staffordshire .., do 8 10 0 0 0 0 
Sheets, single in London...... do 10 10 0 0 0 0 
Hoops, first CUBS epaien es do 910 0 915 0 SITUATIONS VACANT. 
, EAD. 
Pig, Foreign. sensns por ton 20 5 0 2010 0 RNER (G ay. M i 
Role A p eneral) a oung Man, or Improver pre- 
eaba W i nuen do zaio o 2215 0) T fered. J. Grits, 06, Great Soron-hil, Holborn, 
UICKSILY. (ZAIE SCORCH EHO Reset aes ee r ĵ 
Q ae ceed bottle 7 0 0 Tog Pee A steady Man, who has been accustomed 
Swedish faggot .susessseseeper ton 000 23. to quick turning in soft wood. Apply J. and W. 
>> DAA do ; 15 5 0 15 10 0 Rogers, 1, Carter-street, Walworth. 
IN. 
Banea,,....ccssececsrvcsvecveeveceseesPOr CWE 4210 4 3 0 URNERS Wanted, 6, Maria-street, Thomas-street, 
POPS icssiasvavtatemterviiveeveasss UO 4 38 0 412 0 Kingsland-road. ; 


LONDON COAL EXCHANGE. 
[PRICES OF COALS PER ToN. 
Hastings Hartley, 17s. 8d.; Holywell Main, 15s. 3d; West 
Hartley, 17s. 3d.; North Staffordshire, 17s,; Wallsend 
Harton, 16s. 3d.; Wallsend Hetton, 193. Wallsend Kel- 
loe, 17s, 6d,; Wallsend East Hartlepool, 18s, 6d. Ships at 
market, 20; sold, 15 ; unsold, 5 ; atsea, 39, 


pest. (French). A first-class Polisher. Address, 
by letter only, with references, to Mr. E. R. Ham- 
mond, 30, Bell-yard, Lincoln’s-inn, W.C. 


NGINE-DRIVER, to look after and keep in repair 
a small Engine and Saw Bench. Apply, Butson 
and Co., Builders, 54, Queen-street, Edgware-road, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


Torspay.—Medical and Chirurgical, 8}.—Civil En- 
i 8.—1, Mr. T. A. Rochussen, “On the Perfor- 
Wear, and Cost of Maintenance of Rolling 
Stock.”—-2. Mr. Robert Manning, “On the Results of a 
Series of Observations on the Flow of Water off the 
Ground in the Woodburne district, Ireland.” Royal 
Tnst., 3.—The Rev. C. Kingsley, “ On Science and Super- 


“On the Perils of Mining, and the Means for Preventing 
them.” London Inst., 12.—Annual meeting. -- R. Society 
of Literature, 4.—Annual meeting.—Geological, 8.—1. 
Sir Philip de M. G. Egerton, Bart., M.P., “On a new 


“On the Gravels and Drift of 


the Fenland.’—3. Mr. Alfred Tylor, “ Remarks upon 
the interval of time between the formation of the Upper 


Grace Calvert, F.R.S., “On the Transformation of Or- 


Now in full working order. Landlord finds plenty of 
work. The shop is part of ground floor of a factory, 30 


|Aprin 27, 1866. 


FOR SALE. 


A 3 TON CRANE, a 7-HORSE POWER ENGINE, 3 
y CIRCULAR SAW BENCHES, and other MA- 
CHINERY to be SOLD Cheap to an early buyer. 
Address, P. Gommon, Engineer, Johnson’s-place, 
Pimlico, S.W, Engines, Machinery, &c., bought and 
sold on commission. 


Be eg ee oe Se 
Po Engine, a Bargain, quite new, 4-horse 

power. Apply to Smith Brothers, Engineers, Thrap- 
ston, 


QTEAM-ENGINES (Vertical and Horizontal), from 1 

to 25-horse power, for Sale and ready for delivery. 
Apply to W. Blackett, Hope Iron Works, 106, Southwark- 
bridge-road. 


‘MALL 3-horse Engine, horizontal, just finished, but 

too small for the work intended for it, will be sold 

for £23, hydraulic presses of various sizes, both pumps 

complete, paper calenders, rolling machines, and 

embossing machines, Henry Bury & Co., Adelphi Paper 
Works, Salford, Manchester. 


Por To þe Sold a bargain, or Partner wanted, 
with small capital, to carry out a valuable Patented 
Article, where a large fortune can be made by anyone 
with £50 cash, as part accommodation will be given. 
Address, B., 3, Clarendon-villas, Station-road, Forest- 
gate, Essex. l 


ELOCIPEDE, well constructed; price £4; weeels 
Aft. high; a bargain. 5, Catherine-street, Copen- 
hagen-street, Caledonian-road. 


Poe (Speculative) and others. A quantity of 

13 and 14 Doors for Sale; also Sashes and Frames, 
Kitchen Dressers, &c. Inquire of W. T, Ombler, Black 
Horse-yard, Gray’s Inn-road. 


SLE Ts REINS PISS T S 2 VOSA EE eR 
ATHE for Sale, nearly new, a small Lathe, suitable 
for an amateur, with wrought angle iron bed, 3} 

in. centre head stocks, all fitted, bright, &c., on cast iron 
standards, to be sold a bargain, as the owner is removing 
and cannot takeit where heisgoing. Price £4 4s. For 
are particulars apply to S. J. L., Castle Iron Works, 

windon. 


10 INCH Back Geared Lathe offered for £10, 16 feet 
Wood Bed, to settle a dispute. -The above tools 
laying at City-road Wharf, may be seen by applying to 
Messrs. Carlisle and Clegg, Macclesfield-street, City-road. 


WANTED TO PURCHASE. 


N Overhead Travelling Crane, to lift 12 tons. 
Address, stating price, &c., to 1438, Engineer 
Office, 163, Strand, London, W.C. 


New or Good Second-hand 40in. (as a minimum) 
Pumping Engine. Also a pair of 24in. (as a mini- 
mum) Winding Engines, with or without pump stocks 
or boilers ; tenders for which will be received separately, 
Apply, Aston Hall Colliery Company, near Flint. 


ead 


IGH-PRESSURE Condensing Engine, about 16-horse 
power, with or without boiler. Send price and 
particulars to J. Willshire, Glynde, Sussex. 


BENS ON’S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks ,, 1,, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
: and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


J. P. BARAGWANATH & CO,, 
153, UPPER THAMES STREET, LONDON, E.C 


AND 
200, BROADWAY, NEW YORK, 
Importers of the Celebrated 
AMERICAN STRAIGHT-EDGED RULES, 


Graduated to the English standard meéasure (for truth 
and accuracy they cannot be equalled); Hardened Cast 
Steel Squares, Guages, Twist Drills from No. 60, Stubs, 
Wire Gauge to liin, diameter, Drill and Lathe Chucks of 
all kinds, also Engineers’ and Builders’ Tools of every 
description. 

Patentees and Manufacturers of the combined Adjust- 
able Pipe Tongs, Tube Cutter, and Shifting Spanner, a 
tool that acts perfectly in all its different capacities, and 
cannot get out of order. , 

Hydraulic, Lifting, and Pulling Jacks, upon an im 
proved principle, to lift-from five to forty tons; Portab 
Hydraulic Punch, &e, 


NEW BOOKS. 


Just published, price 58., 


A DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS, 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are of any value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement, It includes a 
desoription of Instruments for striking useful geometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &¢., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c. 

The work is serviceably bound n cloth, containing 250 pages 8vo 
aud illustrated by over 200 Engravings, 

Remittance ðs., may be in postage stamps, 


Just Our.—One HOUR AT MODELLING. 


pE ART of ORNAMENTAL and FIGURE 

MODELLING in CLAY, WAX, &c., in all its branches. 
Simple instructions. Ilustrated by Fhotographs taken from Original 
Clay Models, showing the various stages of execution. Invaluable to 
Carvers, Masons, Engravers, Die Sinkers, Chasers, Engineers. 
Draughtsmen, &c. Twelve medals have been awarded to the Author 
for proficiency in the above art. Now ready, post free for 14 stamys, 
Address T. Dewson, Warwick. 


Ons Volume, post 8vo. with portrait, price 33. 6d. 
Contribution towards a History of 
ELECTRO-METALLURGY, 
Establishing the origin of the art. 

By HENRY DIRCKS, C.E., &c, 
Author of “ The Life of the Marquis of Worcester,” &¢,, &c. 
London: E, & F. N, SPON, 16, Bucklersbury, E. ©, 


BOOKS -ON ENGINEERING 
AND ARCHITECTURE. 


RATIS, and POST-FREE to all parts of the 

World, E. and F. N. SPON’S CATALOGUE ot BOOKS, 

New and Second-hand, relating to Architecture and Building, Civil, 

Mechanical, and Military Engineering, Metallurgy, and Mining, 

Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, Manufactures, &e., &c, 


London: E,& F. N SPON, 16, Bucklersbury, 


WORKMEN’S WAGES. 
Tp stONs TABLES : to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in- 
like manner to save their foremeu’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workinen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E., and Architect, 34, Arundel-street. Strand, 


MERICAN MECHANICAL AND 


ENGINEERING BOOKS. Trubner & Co., 60, Paternoster-row, 
London, have always in Stock the best American Mechanical and 
Engineering Works, and are receiving additions weekly. Books not 
in Stock can be procured in about five weeks. 

TRUBNER’S AMERICAN and ORIENTAL LITERARY RECORD, 
published monthly. 5s. per annum post free, contain full particulars 
of every now scientific book published in the United States. 


CREW CUTTER’S GUIDE, 
Price 1s. 6d., or stampa, 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. : 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps Zin. 
2 inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the author 
of this work. 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
veptford, Kent, 


Now ready, Tenth Edition, revised with additional matter, neatly 
bound in roan with tuck and gilt edges, price 7s. 6d, 


OCKET BOOK OF MECHANICS AND 
ENGINEERING: containing a Memorandum of Facts and 
connection of Practice with Theory. By John W, Nystrom, O.E. 
London: TRUBNER & Co., 60, Paternoster-row. 


Just Published, Second Edition, royal 32mo., roan, 5s, 


HANDBOOK for ARCHITECTURAL 
SURVEYORS and UTHERS engaged in BUILD- 
ING, containing Tables and Formulx for Roofs, Floors, 
Columns, Girders, Drainage, Water, and Gas Supply, &c. 
Tables of the Weights of Iron, Steel, Copper, Br-:ss, and 
other Materials; A Summary of the Practice of Builders’ 
Measurement, Constants of Labour, a Compl-te Series of 
Tables and Memoranda for the Valuation of Property, the 
Practice of Dilapidations, and a Scale of Professional 
Cha:ges for Architects and Surveyors, with other useful 
information. By J. T. Hurst. 0,E. Second edition. 
Loudon: E. & F. N. SPON, 16, Bucklersbury. 


JUST eae 
THEGREATCRINOLINEQUESTION 
Solved by Her Majesty 
THE EMPRESS OF THE FRENCH. 


Ladies should at once obtain gratis of their Draper or 
Corset Maker, THOMSON’S new Illustration, showing 
the veritable “ MODE DE L’7IMPERATRICE.” 


ATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
ng oe on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants, . 
THOMAS ROBINSON, Hon, Sec 


ENGLISH MECHANIC MIRROR OF SCIENCE, 


Moons or Saturn’s Rings, with instructions, post free, 
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s and 

Verti on hand, orin course 

of construction. Apply to JOHN SMITH i i 

gree oe picighade Toudon, E.C. At Goss MO GINESTE W 
e boilers supplied by this firm can be clas 

theNational Boiler InsuranceCo. (Limited). si È Se Aeae ot 


HORIZON TAL ENGINES, Cornish 


Vertical Tubular Boilers of all powers 


SCIENTIFIC AMUSEMENTS, 


FREDERICK J. COX, 
22, SKINNER STREET, SNOW HILL. 


Protoararuic Apparatus. A complete set for Land- 
scapes and Carte de Visite Portraits, with guaranteed 
lens and Camera, tripod stand, bath, dipper, scales, and 
weights, printing frame, chemicals, prepared paper, 
and every requisite material, packed in case, and full 
instructions given (see Catalogue, section 3, post free 
(two stamps), £5 5s. 

Curar SET of Photographic Apparatus for Portraits 
and Views, with chemicals and good lens, 63s. 

Cox’s Compendium of Photography, giving full in- 
structions, illustrated by wood cuts, 52 pages, post free 
7 stamps. 

GALILEAN TELESCOPE, 4ft. focus, brass focus tube, 22in. 
object glass, 12s. 6d. . 

Lenses for constructing Telescopes, showing Jupiter’s 


STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL STEAM ENGINES, 
_ from One to Twenty Horse Power, will do well, before giving 
their orders, by enquiring at the KENNET IRON WORKS 
READING, where Engines and Boilers of the best material and work- 


manny can be obtained at such prices never before offered to the 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


AMATEUR’S LATHES. 


ENTLEMEN who require a Turning or 
Screw-cutting LATHE would do well to order of 


RICHARD PFARCE, i 
LATHE and TOOL MAKER and MACHINIST, 
7, GREAT SUFFOLK-STREET, BOROUGH, S.E, 


Lathes ready for use from £3 10s. 


3s. 6d. 
Lenses for constructing Microscopes, showing 
animalculæ in water, with directions, post free, 4s. 6d. 
Compounp Microscorps, power 2,000 times, in cases 
complete, 8s. 6d. 
WORKING MODEL of Steam Engine, guaranteed, 
5s. 6d.; ditto, best make, 15s. 
Ena@ing Model Boilers, cranks, pistons, slide-valves, 
stopcocks, &c., see catalogue section 5, free 2 stamps. 
ELECTROTYPE Apparatus, whereby copies of Medals,. 
Seals, &c., can be readily made, 5s.; large size, 7s. 6d. 
Apparatus for Electro Gilding or Silver Plating Small 
Articles, 3s. and 9s. T 
Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material. 
Arr Pu{mrs, Cylinders for Electrical Machines, and 
portions of apparatus of every description for Amateurs, 


A DESCRIPTIVE CATALOGUE 
i : OF : 
OPTICAL AND SCIENTIFIC INSTRUMENTS. 


Section I.—Achromatic, Pocket, and Astronomical 
Telescopes: Single, Compound, and Achromatic 
Microscopes. 

Section Il.—Magic Lanterns, Dissolving Views, and 
Apparatus for Public or Private Exhibitions. 

Section I1.—Photographic Apparatus and Chemical 
Materials. 

Secrion I[V.—Surveying, Mathematical, Meteorological, 
and Nautical Instruments. 

Szot1on V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, Chemical Apparatus and 
Philosophical Instruments. l 


Each Section Post-free on receipt of two stamps. 
Published by FREDERICK J. COX, Optician 
22, SKINNER STREET, SNow HILL, LONDON. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, ‘Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchang d. 
Catalogues forwarded on receipt of three stamps for each. 


HE LONDON DRAWING ASSOCIA. 


TION for supplying Engineering, Mechanical 
Architectural, and General Drawing, Designs, Maps, 
Plans, Tracings, Wood Engraving, Hlectrotyping, 7, 
Duke-st reet, Adelphi, London. Enclose stamp for pro- 
Spectus, 


< 


LEATHER DRIVING BANDS 


for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &c. 
W. GOODWIN, AND C0., MANUFACTURERS 
73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price Lists Free.. 


ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cott 
red Wires for Electrical Instruments, Bells, &c. ` mores 


Also, Zinc and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, S.E. 


AND 21, GUTTER LANE, E.O. 


~ 


THE PATENT CAP FOR MAPS, DRAWIN GS, &e, 


Dise at end 


Showing plan “ Capped. 


JM ESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general, 
_ Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time islost when any particular map is required, 
The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.} That the’ Cap” prevents 
the admission of dust. (2.) That it prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space, 4) That it affords a ready index. In fact, its simplivity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers, and the trouble of covering, aud, further, can 
be used again and again, 


To be had only of the Patentees, 
Wms. WALLIS and Co, 


1, Charles-street, Parliament-street, Westminster, S.W. 


DUBLIN 
INTERNATIONAL FXHIBITION. 


No. 632—CLAss D—SECTION 22, 


PRIZE MEDAL 


AWARDED TO 
CHATWOOD’'S 


PATENT SAFE AND LOCK COMPANY 
(Limited), | 


LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, | 


FOR THEIR 


EIRE-PROOE SAFES, LOCKS, &c. 


PERIN'’S PATENT FRENCH BAND 
SAW BLADES. 


TOEREN A 


bW) Having purchased of M. Perin, of Paris, the sole 
Hi right to Tmport and Sell his BAND SAW BLADES 
Hyp throughout the United Kingdom, beg to announce 
sje that they are now iv a position to supply these Saws 
ie from 1-16th ofan inch to 8 inches 1n width, and up 

z to 50 feet in length, . 


ig The vast superiority of Perin’s Band Saws over any 
i’ others in point of finish, toughness, durability, and 
We evenness of temper, is now everywhere admitted, 

S. W.and Co. keep a large stock of all sizes up to 
Ai 2in, wide. from which they can supply orders to any 
gi part of the kingdom, within twenty-four hours 
RH notice, 

For Price Lists apply to 


SA SAMUEL WORSSAM & CO. 
é SAW MILL ENGINEERS, 
304, KING'S-ROAD, CHELSEA, 


WITH SPECIAL MENTION OF THE 
“WEDGE PROOF FASTENINGS” 


oF 
S. CHATWOOD 
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UPFIELD GREEN, 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


| TUCK’S 7 
PATENT PACKING FOR STEAM ENGINES, &e., 
INDIA-RUBBER VALVES, &C. 


© J; H. TUCK AND CO., 
beg to call attention to the annexed 

“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY, 

SHEET Indi a-RUBBER, 

BUFFERS, 

Host, TUBING, BANDING, &e. 


J. H. TUCK AND 00. 35, 
CANNON STREET, E.C. 


WORKS, LAMBETH. | 
Contractors to the Admiralty. 


>= ~- T 


TRADE MARK. 


STEAM ENGINES, 2}-HORSE POWER, 
Sati HORIZONTAL, with GOVERNORS 
PUMPS, &c., 
COMPLETE, £15 15s. 
RAY, MEAD, AND CO., 
38, Upper Thames Street, E.C 


“Illustrated price lists on application. 


W.& A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATH-STREET, WHITECHAPEL-ROAD, E, 


‘Patterns designed and arrange trom instruction according to 
requirement, o 


JAMES MUNRO 


(From Messrs, Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c. Boring, turning, planing, screw and wheel 
utting, dividing, &c, ; 


4, GIBSON-STREET, WATERLOO-ROAD, S. 


MUPRIEUX’S ANTI-CORROSIVE| 


~ PREPARATION FOR PREVENTION OP INCRUSTATION 
STEAM BOILERS. 
Extracts from Testimonials. 

Mr.J. ABBOTT. 

Sir,—We have used your Composition for some time and find it 
` removes the Incrustation upon the inside of the Boiler, better than 

any othercomposition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS. 

Sir,—We have used your Composition for about twelve months, 
and find it the best we ever used, our boilers being free from scale, 
andin good condition. Please send us a supply as soon as conve- 
nient, and oblige,—Yours respectfully, E. BRITCHFORD, Managing 
Engineer to Messrs. Courage and Co. 

Agent Mr. JAMES eeu ee ub eaeebs Dockhead, Bermondsey 
. oudot. 


MONEY ADVANCED in sums of any amount 


|... for long or short periods, one or more sureties required, except 
_ the security of a deposit or mortgage is given. Life assurance is 
optionaL—NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C., i 

THOS. BOURNE, Sec. 


MONEY in sums of any amount on Freehold 


and Leasehold Property, repayable by easy instalments,- 


Bloomsbury and General Benefit Society. T. M. Torrens, Esq., M.P., 
one of the Trustées. Apply to Mr. Malden 37, Hart-street, 
Bloomsbury, W. C. l 


OLLOWAY’S OINTMENT AND PILLS.— 


Few ailments are more disheartening, and none more ominous, 
than ulcerations on the surface of the body. Wherever they, are 
situated it is difficult to cure them unless treated judiciously with 
some cooling, healing, invigorating application like thisnever-failing 
Ointment. It has worked wonders in making bad legs sound and 
strong, even when the power of the blood-vessels had nearly been des- 
troyed, and almost entire stagnation of the circulation had rendered. 
every other curative Means abortive. No sore, wound, or ulcer, can 
withstand its healing influence, which can be most beneficially exerted 
when winter is giving place to spring and the circulation becoming 
more activé and more readily controllable by proper purifying, sooth- 
ing, and strengthening agents, n l ee poe 


RAPIDITY AND ECONOMY. 


NEW WORKS ON ENGINEERING, 
= (Military, Civil, and Mechanical, ) . oe 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY . 


ATCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


prmsa AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors, A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. l 


PA TEN TS l 
Ve VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
[ Fatent Agent, 54, Chancery-lane, W.C. 


Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 
8 guineas. A “Guide to Inventors” free by post. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


 OGHANGE WHEELS FOR SCREW-CUTTING LATHES. 
E. BOURDON’S PATENT GAUGES.—-GIFFARD’S INJECTORS, 


Drawings and Prices on Application to 


W. T. HENDRY & Co., 73, Queen SrrerT, Lonpon, B.C. 


- FLOORING! DEALS! MAHOGANY! 
WHITE and YELLOW BATTENS, £8 per 120. 
100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals 0 ve 
from 10s. 6d. per square. | 3 by 9 Yellow. Deals 
20,000 Spruce Deals... £15 per 120. | 8 by 11 Yellow Planks is 
Matched Lining 12s. per square. : 


SAMUEL PUTNEY, 
BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
ON WOOD, 


£18 per 120. 
£15 per 120. 
4d. per foot. 


SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty’s Government., The pocket sets of Instruments, 
from 16s. to 428.3; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s, 6d. ; T squares, 1s. to 58.; Measuresand Rules 
o fall nations. Post-office orders payable at Charing 
Gross branch. Lists. of pricesforwarded on application. 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 


CATALOGUES ILLUSTRATED. 


AUTION to ARCHITECTS and BUILDERS. 
In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 
SMITH’S PATENT DOUBLE-aUslON DOOR SPRINGS : 
SMITH’S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWS 
The above are most respectfully requested to observe that all 
GENUINE ARTICLES are stamped with the NAME and ADDRESS 
SMITH, Patentee, 69, Princes-street, Leicester-square, London 
and SUCH ONLY are WARRANTED. 


EXECUTED WITH THE GREATEST CARE 
BY 


SKILLED ARTISTS. 


Estimates supplied with promptness. 


ALL WORK 


O CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes ; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Fergings, Castings, and Railway Material of every descriptis 

. JOHN HORSLEY, 

Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER 


Country orders executed with the utmost care and 
despatch. 


ce 266, STRAND, LONDON, W.C 


YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and is. per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aidersgate-street, E.C. Loudon, 


Avett 27, 1866,] ENGLISH MECHANIO AND MIRROR OF SOTENCE. OOOO O ëO 
NOTICE! — E. BOURDON’S | 


PATENT PRESSURE AND VACUUM GAUGES 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs, Negretti and 
Zambra, and will be forwarded post- -free on application. . 


NEGRETTI and ZAMBRA, Instrument Makers to the ETEA 


1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON. 


DIVING APPARATUS. 


HEINKE BROTHERS, 


SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
AND ROYAL ENGIN EERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


~ pi 
S: Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
i important Improvements made by them i in the 


= SUBMARINE HELMET DRESS and APPARATUS. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 


Heinkes’ Apparatus was in constant use at the New Westminster Bridge Works, Day 
and Night, for Five Years, without any accident. 


Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. 


“ EXCELSIOR,” “ PRIZE MEDAL” 


Family Sewing & Embroidering Machines 
WITH ALL THE LATEST IMPROVEMENTS. 


TS easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will not rip. Price from £6 6s. —Price Lists Free. 


WHIGHT & MANN, _ 
143, HOLBORN BARS, LONDON. 


MANUFACTORY —GIPPING WORKS, IPSWICH. 


CGrickmer’s Patent Plastie Metallic Packing. 


Ẹ FHER RERHTION IN PRICK ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE Joe RACKING. ee oe Is, 6d. per lb, INDIA- RUBBER CORE PACKING © (HEM P}.. oe. Is. 4d. por 1b; 
CRICKMER’S PATENT os ee oe 628, 8d: Do. Do. Do. (COTTON) oo 983 
This Packing takes legg ‘Tallow to lubricate it than any other,’ and being a Pliable Metallic Surface requiring but Little Pressure 
keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS., 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &., y% 
CAUTION.—Engineers, Millowners, and others aré 'Gantioned against Purchasing : a Spurious M etallic Packing, purporting to 6 Orickmoer’ a, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO, 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


PATENT HOLLOW STEAM PACKING. 
(HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing, 


FOSTER and WILLIAMS, India-rubber 
‘Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 


201, UNION-STREET, BOROUGH, S.E, 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEUR®’ LATHES from 35s, 


JAMES LEWIS; 


(Late Lewis & Son), . 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Seale. - 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and gost considerably less than any 
other kind of Piivi ving £ ‘Belt. Special Straps for Portable Engines. 
Price Lists free. ` 

-Turners Patent Strap and Hose Company. 
Manufactory, Atmit W Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. l Mr. H. FERRABEE, Agent, 
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NPROTECTED INVENTIONS. — “‘Infor- 


mation for Inventors to the best and cheapest means of pro- 
tecting their inventiona, under the Patent or Designs Acts,” by Mr. 
M. Soul, Member Soc. of Arts, formerly conductor of “ The Artisan 
Journal.” Free by post, on application ; Britisk and Foreign Patent 
Office, 3, Leadenhall: ‘treat, EG. — 


INVENTORS “ASSISTED 
TS, Securing, Carrying Out, ang Disposing of 


their Inventions.—Apply to Messrs. ROWNE and CO. 
Pini and Foreign Paten} Office, 49, King 3 eee street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application, 


INVENTIONS y Re ecured by Patent or Regis- 


ration, on “moderate érnmis, by. application to Mr. WILLIAM 
FES (of upWards of 25 years: experience in such matters). 
British and 1 Foreign Patent Agency, Ph Chancery-lane, Londun, W.C. 


O INVENTORS—GENERAL 

| PATENT OFFICES.—L. de FONTAINEMOREAD, 

4, South-street, Finsbury, London ; 10, Rue de la Fidélité, 

Payis; 83, Rue des Minime Brussels. Provisional pro- 

tection, £7 ; sealing patent, £19; French patent, £7 X0s.; 
Belgian Patent, £310s. Circular gratis on application... 


ATENTS FOR INVENTIONS.—Full 


: instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. 


OTICE TO INVENTORS. —Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great: 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 80years. Full information as to expired or 
existing Patents’ at home or ‘abroad. Apply personally or 
by letter to Messra. PRENN and Oo., Patent Office, 4, 
TRAFALGAR SQUARE CHARING- CROSS, W.O. 


To SECURE INVENTIONS by Patent right 


at home and abroad, consult. Messrs, TONGUE and BIRKBECK 
gratis) 34, Southampton- ~buildings, Chancery ‘lane, W.C. 


ATENTS.—MESSRS. EAXTON (many 
years Editors of the “ Civil Engineer” and Architect’s Journal”) 
Transact all BUSINESS relating to Paterts, or Registration of De- 
signs. Six mouths’: aa from eight- guineas. —34, Arundel- 
street, Strand. 


PATENTS, Sa, —Mr. WI SE'S PAMPHLET 

ON LETTERS PATENT for INV EN ‘tT ONS, and the REGIS- 
TRATION OF DESIGNS. sent post fres for- three stamps, by 
Messrs. Francis. Wise & ©o., "consulting engineers, Chandos Chambers, 
Buckingham- street, Adelphi, London, Wie, 


ATEN TS.—THE PAMPHLET ON THE 
: PATENT LAWS, by €. D. ABEL, Assoc. Inst. C. E., Mem 
Inst. M.E:, &c., Consultin, ei Ger and Patent Agent, may be had 
gratis on application; at at Wo. ‘Sotithampton: Buildings, Cha neery 
lane, W.C W.C. 


W HEEL, RACK, and SCREW CUTTING. 

SPUR, BEVEL, “RATOHET.’ WORM and. INTERNAL 
WHEELS ‘cut to any size or number of testi; also racks of any 
ength or pitch, Dividing plates drilled or lined." Screws cut to any 
gize or pitch, J. Wilkinson, Engineer, St, George's Works, 83, St, 
George’s-road, S. London, 


ESTABLISHED 1851.—-MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILE, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION, 


STONE DRESSING BY MACHINERY. 


| PATENT STONE and FLAG FACING MACHINE, by which 40 to 50 square yards per day of 
ashlar stones or flags may be reduced to a true and smooth surface, without the use of chisels. 


Sole Inventors, COULTER & HARPIN, 
THONGSBRIDGE, NEAR HUD DERSEIELD. 


SAMUEL BROTHERS, 


Suits for all Occasions 
836s. to ll4s. 


" Boys’ Suits 
16s. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings 88 being Portraits). illustrating the most 
fashionable attire, will be sent pest free for six stamps, which sum is deducted from a purchase, 
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E W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERY, AND BOILERMAKERY TOOLS, 
FROM NEW AND IMPROVED PATTERNS. 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turni ing Lathes, 63, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. Jong. | Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in. stroke; 
Punching and Shearing Machines for +, 8; 4, $, 3, %, and lin, plate; double-ended ditto, for $ and lin. plate; Shaping. Machine, 10in, stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in. ; ’Plate- bending Rolls, 8ft. 6in. long; Planing 
Machine, 4ft. x 2ft. ; ditto, odin. x 14in. ; ; Bolt-screwing Machines, Hydraulic Jacks, Screw J acks, and other tools. Apply as above. 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship) 
7 For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 


Height of Centres. Length of ged 
6% Inches, à ; s Feet, 
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IMPROVED SCROLL SAW. 


ERY many ingenious con- 
trivances for operating 
scroll saws have been invented, 
and the work is done by them 
accurately and speedily. 
We illustrate herewith an 


kinds of work by altering the 
length of the belt through the 
agency of the buckle, and a 
quick motion can be given by 
altering the throw of the crank 
in the wheel, several holes 
being provided at different dis- 
tances from the centre, to screw 


American device for changing 


the rotary motion of the trea- | T iNeed FI S the pin in; this causes the 


| 


dle into a reciprocating move- 
ment, applicable to a jig saw, 
and that by a few parts which 
work with little friction. 

By referring to the engrav- 
ing it will be seen that the 
treadle, A, connects to a crank 
wheel, B. On the haft which 
carries this wheel there is an 
arm, C, with rollers fitted to the 


ends. This arm revolves withiin ` 


a strap or endless belt, D, one 
end of which is fastened to 
the frame below and the other 
attached to the sash, E, of the 
saw. These are the principal 
details. 

The operation is as follows :— 
The saw is attached to a lever, 
F, which works between the 
upright timbers, G. At the 
other end of the lever, or part 
projecting from the fulcrum, 
there is a piece of wood formed 
into a spring, or so connected to 
the bottom of the frame by a 
cord that the elasticity of the 
wood answers the purpose men- 
tioned. This always keeps the 
saw strained tight and brings 
both parts of the strap, D, to- 
gether. Now, as the arm, C, 
revolves, it pushes this belt 


——— SSS: f È X . 
a call || se =N EIN A Z SN treadle to raise more or less, 
| j rey a ——— `j = fi ; 3 3 


which, in turn, affects the 
velocity of the wheel. 


Manufactured at No. 222, 
Pearl-street, New York, U. S. 


HOW TO SEE THE WIND. 
A writer in the Scientific 
American gives the following 
directions for rendering cold air‘ 
visible: — “ Take a polished 
metallic surface of two feet or 
more with a straight edge. (I 
used a large hand saw.) Take a 
windy day, whether hot or cold, 
clear or cloudy, only let it not 
rain or the air be murky—in 
other words, let the air be dry 
and clear: it is better if the . 
wind be steady, but this is not 
essential. Hold your metallic 
surface at right angles to the 
direction of the wind—.e.g, if 
the wind is north, hold your 
surface directed east and west, 
butinstead of holding the surface 
vertical, incline it about 45° to 
the horizon so that the wind 
striking, glances and flows over 
the edge (keeping it straight) 
as water over a dam. Now 
sight carefully over the straight 
edge at some minute and 


Se SSP SS 
sos: 


Se 


apart and thereby brings the 
saw down, the spring before 
mentioned immediately return- 


sharply defined object, and you 
will see the air flow over as 
water flows over adam. Make 


Pee ` 


ing it, or keeping such a strain 
upon it that the belt is drawn 
straight again in readiness for 
another stroke. The action of 


this machine is very easy and. 


without jerks, which tend to 
bend and break saws of this 
kind, especially when working 
in short curves. It is very 
easily got at to clean or oil, 
and is without intricate parts 
to clog with sawdust or get 
out of order. Saws of diffe- 
rent lengths are easily and 
quickly strained between the 
upper lever, F, and the lower 
bar, II. Between these two 
there is a vertical brace, I, 
which fits into shallow notches 


in each; at the upright timbers there is a rod, J, 
with holes in it. This rod is let out or taken up 


TALPEY S SCROLL SAW. 


to accommodate saws of any length. The stroke | poured into the- foyms which allow the) excess of 
of the saw is also quickly adjusted to suit diferent | water to run off. 


your observations carefully, and 
you will hardly ever fail to see 
the air, no matter how cold; 
the result is even better when 
the sun is obscured.” 

‘VIENNA MEERSCHAUM,” as 
artificially prepared meerschaum 
is called, is obtained, according 
to the patent, by grinding to- 
gether a mixture of 100 parts of 
water-glass, 60 parts of car- 
bonate of magnesia, and 80 
parts of either pulverized meer- 
schaum waste or of pure white. 
alumina. The powder is sifted 
through silk or hair sieves, 
boiled for ten minutes with the 
requisite quantity of Water, and 
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EAE WAGES QUESTION. 
PHE movement for an increase of wages, or a 
IL, decrease in the hours of labour, without a 
corresponding reduction of Wages—which is equi- 
_¥alent-to an increase of the same—is pretty general 


<e o ¢hyoughout the country, succeeding in many cases, 
“pnd “failing in others; and it is now contended 


that there should be formed a union of engine and 
machine makers, to meet combination and, it is 
timorously asserted, intimidation, on the part of 
35,000 operatives, it being urged, in support of this, 
that combination on the part of employers in other 
trades: has had the effect of stemming the current 
of “invasion,” whatever that may mean. Respect- 
ing this argument, we think it does not. up-to the 
present time, hold {good as a rule; rather, that 


London Association of | 


| level, : | 
one idea cogitate over this, and we think its cor- 


to the men, the masters have not suffered,—well 
evidenced by the increased and’ increasing wealth 


of the country. Who it is holds that wealth, 
requires no elucidation orremarkin this place. Again, 
employers are warned that they must combine 
because we are importing foreign this, that, and the 
other, which, were it not for the “unions,” would 


be manufactured here—or, in other words, so much | 


profit which by right belongs to English makers 
goes into the pocket of the foreigner, by a peculiar 
process of prestidigitation. A few remarks here 
suggest themselves, which it may be as well to 
place on paper. It was foreseen by all men of any 
penetration that, when free-trade was first agitated, 
whichever country should first open its ports— 
setting a brilliant example to the world—would lay 


itself open to sundry chances of temporary 
loss, in that some countries would only 
reciprocate by sending to an open market 


goods made in closed “conservative” boroughs, . 


where the law “protected? the employer 
and held the jail in terrorem over the employed. 
Some who saw a little way into this contingency 
urged on our free-trade leaders the expediency 
of opening our ports to those only who would reci- 


procate. Better arguments triumphed, and it is- 


just possible that the state of things contemplated 
has come to pass, though, by our present light, we 
do not think so, nor, by the way, do we think do 
those gentlemen who are urged to “ union” as the 
grand panacea for evils “looming in the future.” 


| But, admitting cheap “ protected” foreign labour 
| is creeping into our fields and gleaning our harvest, 


how long will it be possible for it to do so? Any 


one who chooses to survey the present state of the. 


continent will think, that, for a long time to come, 
there is little to fear from it. 
to Elba there is commotion, speculation is in 
various places paralyzed, money is « withdrawing 
itself from business, and generally things are any- 
thing but comfortable: for when the tramp of 


| cavalry and the bugle are heard in the ways of 


commerce up go its drawbridges and bang go its 
doors. But, supposing this condition of things to 


_ | be stayed to-morrow, how long would the present 


* closed borough ” system exist on the Continent ? 
We know very well that the disposition to place 
our manufacturers on an equality with their own 
gains strength day by day in the commercial cir- 
cles .of..-yarious countries. And why? ‘Take 
the case-of a manufacturer, requiring machinery : 
the greater. the number of 
of is being 


and as the spirit competition 


| rapidly developed over the length and breadth of 
Entope, we may feel certain chat an agitation 
| commenced some years ago, for ‘the liberation of 
| trade from-every trammel, will triumph in the end ; 


and, as a matter of course, wages will find the same 
Let anyone who claims to have more than 


rectness will be quickly made evident. All this 
“equilibration” cannot be accomplished in a day 
orina year. The “principle,” as we have said, is 
spreading rapidly—witness France, Belgium, &c., 
and its result will be mutual dependence, the 


| balance in favour of genius and business capacity. 


A contemporary has published the rates of wages 
paid in vatious branches of trade on the Continent 
(which we give), but this, with all respect 
for the journal in question, we feel inclined 


= J to say must be taken cum grano salis. A working 
| fitter gets in Belgium from 2s. 6d. to 3s. 4d. per 


day of eleven working hours; a pattern-maker 
about the same, which, with superior workmen in 


either case, and with erectors, sometimes rise to a 


maximum -of 4s. 2d. a day. Unskilled labourers 
receive in most Belgian districts wages bearing a 
higher ratio to those of skilled labour than do the 
operatives: of similar trades in England. A 
labourer in an engineer’s shop gets from two 
to two-and-a-half francs. We have selected 
these few items to place against our query, 
why, if this be the rate of wages, ald the 
trade does not leave, or has not left this country ? 
We do know that at various places on the Con- 
tinent very high wages are paid for the upper posts, 
and that many of our countrymen fill those situa~ 


any way, in their present circumstances. 


From Kustendjie - 


markets open to- 
him the ‘better his chances of buying cheaply; 


or is most stagnation and ignorance. We believe 
this also will assist in answering the query. 

-~ However, and to conclude, we advise due con- 
sideration on the part of those who seek more 
wages than they now receive, or an alteration, in 
The 
example of the workers in Staffordshire in 
referring everything to arbitration is well worth 
copying. Most decidedly caution is desirable 
where, to the workman, so very much is risked ; 
and those who are ever jealous in guarding their 
own rights, and zealous in pushing forward their 
own claims, should never forget that the employers 
also havethe same in at least equal proportion. 
Moreover, strikes should, wherever possible, be 
avoided, and the growth of Courts of Conciliation 
cultivated; and, above all, a spirit of kindliness, 
as well on the part of employers as of employed. 


A VISIT TO DEXON’S IRON WORKS, 
GLASGOW.* 

S the metal iron is one of such general and im- 
portant uses in civilized life it is but right that 

all should have some idea of the method employed 
for its extraction from its ores, and the various 
processes to which it is subjected, to render it fit 
for the smith. Perhaps the best method of attain- 
ing this desirable end will be to ask the reader to 
follow us, in a visit which we recently paid to the 
works whose name heads this article. Suppose, 
then, that we are inside the gate of the large yard, 
in which are situated the furnaces for the reduction 
of the ore. Before us rise huge chimneys, of great 
diameter, toaheight.of about forty-five feet, con- 
structed of fire-clay blocks and bound with iron 
bands at short intervals: these are the furnaces ; 
near the top there is a passage round the neck of ` 
the furnace inclosed by a parapet of open brick 
work, through which are seen the “ port holes,” 
as they may be termed, through which the materials 
to be roasted are introduced. Evidences of activity 


ave shown in the flames and sparksissuing from the 


top of this structure. Adjoining is the engine house, 
a structure of great proportions and containing a 
tenant of corresponding magnitude—the engine. 
which blows. the ‘“ hot blast” into the bottom of 
the furnace. The hot blast consists of air which, 
having been heated to a temperature of from 600° 
Fr. to 620° Fr.,.is introduced into the furnace 
through what are called tuyeres; a sort of nozzle 
having a spiral passage in its substance as it were, 
through which cold water is passed to prevent it 
melting, from the very high heat to which it is 
exposed. Following the footsteps of Mr. M—, who 
acts as our guide and instructor, and takes care to 
show us in practice what he has formally explained 
in theory, we have our attention drawn to a 
“ refining furnace,’ in which the ‘pig iron,” as 
the metal from the ore is called, is melted with coke 
by the aid of a powerful current of air. 

When this furnace is tapped a very fine sight is 
presented—the golden liquid streaming out, and at 
the same time casting into the air myriads of. 
scintillating sparks. The metal is now called 
refined, iron, and is of a crystalline structure with a 
white colour. The slag or refuse obtained by this- 
process is a silicate of iron. It is employed as a 
flux for fresh quantities of ore and at the same 
time is made to give up the iron which it contains. 
We now turn our attention to the big furnaces 
from which the molten metal is being run offin a 
liquid stream, the radiance of which extends far 
around, illuminating everything in its vicinity, and 
toa distance atound a rnddy glow. The iron, 
however, is not.allowed to run out and assume 
any form it pleases. Near the base of the 
furnace there is‘an extensive field of sand in 
which a series of hollows or depressions have been 
previously made in a manner which we shall shortly 
after explain. The heat which is given off from 
the molten iron is something intense, and is almost 
unbearable to one unaccustomed to it. When the 


Contributed by Mr, J ames W, Alen, 
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-bárs of iron are sufficiently hard they are broken . 


from one another, while yet red hot, and loosened 
in their bed by means of a rod. 

Passing a little further on we see a little fellow 
preparing the bed for next morning’s casting. He 
employs blocks of wood (corresponding in size and 
shape with the barsof iron to be produced) to form 
the hollows previously mentioned. He places the 
pieces of wood in series, heaps the sand over and 
around them, beats it firmly between them, then 
by means of an iron hook, which he inserts into a 
hele in the block, he dexterously removes it, and 
leaves the mould for the iron. When the liquid 
- iron runs down the main channel from the bottom 
of the furnace, it is admitted to the row of hollows 

most distant from its source by breaking down the 
wall of sand which divides them. This operation 
is a very beautiful one. 

Near the foot of the furnace are abundant supplies 
of coal, lime, and ironstone. Certain proportions 

of these substances are placed in iron waggons and 


conveyed to the top, where they are tossed into she 
Let us now ascend to the 


ignited mass below. 
top also, and on the way explain the uses of the 


different ingredients employed in the reduction of | 


the ore. The coal as every one would guessis for 
the purpose of supplying heat, the lime acts as a 
Juv, that is, it unites with the impurities of the ore 
and formsa slag, which is drawn off from time to 
time, and which is asilicate of lime and alumina, 
the ore supplies the metal of course. 
easy matter stumbling up this dark and almost 
interminable stair, but at length we reach the 


top and begin to perambulate around the necks of 
The heat as you pass the holes for 


the furnaces. 
the admission of material is almost intolerable, 
but when the blast is put on, it is endurable, and 
causes involuntary shading of the face with hat 
or hand. 

After seeing all that is to be seen, not forgetting 
to take a glance around and beneath us where 


the works are spread at our feet, the supplies of 
lime, ore, &c., the iron pigs still glowing with a 


brilliant red, we once more traverse the gloomy 
staircase and reach terra firma. We all go 
specimen hunting now, old and young, some ob- 
taining very fine samples of the ore, in some 
cases adorned with beautiful crystals of silica or 
quartz. 


We now proceed to the “forge.” In this part 


of the work the iron is subjected to all kind of 


treatment, heating, hammering, rolling, reheat- 
ing, rehammering, and so on. 


glance at the ‘“puddling” furnaces. These are 


brick structures in which the cast iron heated by 


coke is melted, and the carbon taken up from 


the coal in the process of smelting is burned 


off, At the fend of the process the iron 
having lost its carbon, loses its fusibility also, 
and is rolled by the workman into pasty balls. 
‘These are removed to the steam hammer, where 
they are subjected to very rough treatment. The 
porous, spongy mass receives a most unmerciful 
battering, during which showers of the liquid 
“ gilicate ” of iron are dashed about like hail. The 
iron lump is trailed from the puddling furnace to 
the steam hammer, where it comes into the hands 


of a man in armour, one who has his legs protected 


with clumsy mail and his face with a peculiar visor. 
This. brawny fellow twists and turns about this 
mass with wonderful dexterity and nicety, the 
engineman who manages the steam hammer show- 
ing equal command of his instrument, huge and 
unwieldy as it might at first seem. The roar and 
whir of machinery which fills the air in this depart- 
ment, the wild cries of the men, the rapid move- 
ments of such various kinds of engines, the glare 
of the furnaces and the iron heated in them tend 
very much to bewilder the visitor. After the iron 
has been sufficiently hammered it is conveyed to 
powerful rollers, through which it is passed several 
times. The plates so obtained are made into piles 
of six or so, and subjected to a high temperature 
in the “reheating furnace.” The mass obtained 


by the partial fusion of these plates together is | 
taken to the steam hammer again and as roughly | 


handled as before. The iron has now a consider- 
able amount of tenacity and malleability. 
Passing on, we next see iron being subjected to 


It is no- 


Let us first take a. 
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into; bars, in a third into smal]. reds. 


ON THE CONSTRUCTION OF SPECIFICA- 


TIONS OF PATENTS-—IV. 


“a tion to the specification in the present.case, it is 
submitted that the meaning of the word “ effect’ in 
the document, on which, according to Lord Lynd- 


hurst, the whole question turned, might have been 
determined at the outset, and saved the expense of | 


trying the whole case, including facts as to in- 
fringement, on the hypothesis of ditferent meanings 
being given to the word. A legal construction 
might have been put upon the document in the first 
instance, subject, if necessary, to the meaning of 
certain technical words and phrases to be deter- 
mined afterwards. In this manner the inquiry into 
facts would have been properly limited to the facts 
really belonging to the case. 

Another ‘case, growing out of the preceding, 
may now be mentioned. The case of Crane v. 
Price and others, relating to a patent for the use of 
anthracite coal with a hot blast in the manufacture 
of iron. Here the main point was obviously a point 


of law, as the judge (Chief Justice Tindal) decided, 


after hearing the argument and evidence on behalf 
of the plaintiff, anda part of the address to the jury 
on behalf of the defendants. The judge said— 
“Is it anything but a qitiéstion of law at the last? I 
think it isnot . . I do not see anything to leave to 
the jury. The better course will be a verdict here pro 


formd, subject to a motion, either for a nonsuit or a 


special case or a special verdict, the court to draw any 
inferences.” l i 

The specification was not construed at this 
stage of the proceedings. This construction was rẹ- 
served for the full court. The only result of the 
trial at nisi prius was the arrangement of a special 
ease for the opinion of the court. Probably looking 
at the ordinary course of praetice, the case pro- 
ceeded to what may be called the court of construc- 
tion with more rapidity and less incumbrance than 
usual, the judge being one of acknowledged skill 
and experience. Still the fact remains that the 


specification was not construed until after a trial at: : ; h : 
“I | This point was as to whebher it was a fatal objee» 


nisi prius before a jury, succeeded by an argument 

before the full court, and this notwithstanding that 

the document presented unusual facilities for legal 

construction, owing to the clearness with which the 

limits of the invention were defined in it. The 

language of the claim was unmistakeable on this 
oint :— 


“Having thus described the nature of my invention, 


and the manner of carrying the same into effect, I 
would have it understood thatI do not claim the using 


of a hot-air blast separately in the smelting and manu- . 
facture of iron, as of my invention, when uncombined | 


with the application of anthracite, or stone coal, and 


culm; nor do I claim the application of anthracite, or | 


stone coal, in the manufacture or smelting of iron, when 


uncombined with the using of hot-air blast. But what | 


Ido claim as my invention is, the application of anthra- 
cite, or stone coal, and culm, combined with the using 
of hot-air blast, in the smelting and manufacture ofiron 
from ironstone, mine, or ore, as above described.” 

Here was a clear acknowledgment of the previous 


use, both of the hot blast and of the anthracite | 


coal separately, and a limitation of the claim of 
invention to their use togéther in the manufacture 
of iron. 

Althongh it may be a somewhat infelicitous mode 
of expressing the intended idea, to speak of the 
application ef anthracite coal to the purpose, as 
combined with the hot blast, still it is not so defec- 
tive as to cause any ambiguity in the definition of 
the invention. It is obvious that the claim is ex- 
pressly limited to the use of anthracite coal with 
a hot blast in the manufacture of iron. . 

The only question to be determined was whether 
such an invention contained a subject matter for a 
valid patent, and this depended upon whether or 


not the result produced by the process was either 


a new or a better or a cheaper article ; one of in- 
creased utility to the public. 
The court, on looking at the evidence in the 
cause, expressed an opinion that there was— 
“No doubt that the result of the combination of the 
hot blast with the anthracite on the yield of the fur- 


naces was more, the nature, properties, and quality of 


Much time 
is. generally spent by visitors in. gazing at these and 
other wonders, which we shall not mention here ; . 
as now we make our exit, 


At first Sight this appéars te be very narrow 
ground ‘on which to buitd a subject-matter of a 
patent. The patentee ofthe hot blast had å right, 
éither by hiviself or throngh his didénsees, to- use 
the hot blest-with any fuel} and it-was held as law 
that a man could not have a patent for a there 


PPLYING the suggested standard of construc- | double use-for 4 mete application of a thing to a 


new use-—provided that it was patented for general 
uses, and did not requiré adaptation to such ‘new 
use. But here lay the distinetion in favour of 
the present patent. According to the judoment— 
“There was abundent evidence in the egus, that it 
granting of the pateni to Smelt ironstone by means or 
anthracite coal, and that it had never been donë before. 
Thérée was no evidence onthe part of the defendants to 
meet thet which the plaintiff brought forward.” 
This was the ground of the decision that. there 
was a ‘‘ new manufacture.” | l 
The invention was the means of giving to the 
public, for the first time, the desired process of 


| stneiting iron with anthracite coal. 


The ultimate judgment in this case is quite in- 
telligible on reference to principle, but it might 
have been arrived at without all the formal issues 
and trials at xisi prins and the specification might 
have been construed in this case aecording to the 
proposed standard, subject only to evidetiee beat- 
ihg upon the praetied! chardeter of the reset 
produced by the process of smelting ivon with 
anthfacite coal and a het blast. ‘By taking’ suek -a 
course; the hegessity for-goitig into evidenes beyontl 
this world have been obviated. 

Another case may now be referred to in iHnstra - 
tioh of the valtie of-a direct construetion of speċifi- 
cations in the manner proposed—the ease of Russell 
p: Cowley and otherd relating toa patent forwellinp 
iron tubes. No one acquainted with this.case cnn fasl 
to perceive that it -hdd the hepekt of being tried 
before a:competent judge (Lord Chief Baron Tyni- 
hurst) one Who was qùite capable of construing the 
specification and appréciating the scientific eridénes. 
And yet this case went thtongl the usual comrse-of 
being tried at-nisi prius befores jury, Whenever- 
diot was directed tobe entered- for the plaintif with 
leave reserved fo move the court on a potat of lew 
bearing on the construction of the specification. 


tion to the document, that since the- essentini 
character of the invention was a mode of métmfac- 
turing iron tubes by dispensing with fhe use of a 
mandil, or equivalent internal support, the specifi - 
cation failed to défine fhe invention in expréss 
terms ab limited to the manufacture of the tubes 
without à mandri. This wasa question entirely 
on the conStruction of the specification, as will þe 
evident from the words of two of thé judges ef the 
Court of Exchequer. The Lord €hitf Baron 
Tenrarked : 

“Tt is said that this specification as claimed is not 
new, or in-obher ean too mined is claimed-in the 
spenificatiqn. Now, the. question therefore resolves 
itself "into this, whether in point of fact, aA 16 true 
COnsttiction Of CHS SpecMcation too muel AWE been 
lai 4 pve : pred Lecce Oo Ue ` ENG ae 

And Mr. Baron Parke said : 

“it has appearet to mg, from the momen J under- 
stood the case, thet the question at last spuled.resolve 
itself into a. question of the construction of the specifica- 
tion. Tt appears to ‘have donè 86; and thé whole turns 
on thd meaniny of thé Specification.” Dae Ae LES 

And the construction pút upon the spetification 
may be Sathered from tte followiite words of the — 
Lord Chief Baron : ` l 

“Indépendentiy of the words of the general claim, 
whieh, in my opinion, standing by themselves, svould 
exclude the idea of any mandril being used, when he 
Gomes to point out the particular advantages resplting 
from this mode of manufacturing tubes, hé pots out 
advantages which are absolutely inconsistent with the 
use of the mandril. If-so, then I think he hag accu- 
rately described and limited bis invention, which is an 
invention to manufacture tubes for gas and other pur- 
poses, by welding théni without the use of any mandril, 
er internal support, by which certain advantages are 
produced. Those. adyaniages are of the greatest con- 


Bequence to the public. It appears to me, thereforé, he 


has litnited his claim to that whith is “really the inven- 
tion, and having limittd ‘his cleim to that which is 
really the invention, that Being new, it appears to me 
that the patent is supported.” 

And the rest of the-eourt concurred in this 


construction, D: 


PAINE lever J? (at which we broke off in our 

descriptive section) may be made in two 
halves; if made so, one of them is mounted 
on each side of the ratchet wheel J?, the ends 
of which, after passing the wheel, are fixed 
together with two studs, one in each end. On 
the back stud pawls or clicks, J4, are mounted. 
These are of different lengths, and of such lengths 
that one of the ratchet wheel teeth is equally divided 
by their points. This, of course, has the same 
effect as if the ratchet wheel teeth had been reduced 
tu one-half, or any corresponding fraction, of its 
pitch. On a stud, or studs, fixed in the bracket J 
a similar number of pawls, J”, are mounted, so that 
their points will coincide with those which are 
mvunted.in the lever. To the front end of the 
lever J? is jointed a connecting rod J®, the lower 
end of which is also jointed toa second lever K. 
This lever passes through a sliding box Kt, which 
is its fulcrum, and is moveable. The opposite end 
of this lever is likewise jointed to a perpendicular 
connecting rod K?, which has a pin or stud fixed in 
its upper end at right angles toit, which pin or stud 
may or may not have a small roller mounted on it. 
This pin, stud, or roller, takes into a groove K3, 
cut out or otherwise formed in the side of a disc, 
flange, or casting K4, which is secured on the shaft 
Dı. This groove is shown in Fig. las a true 
eccentric, The rod K? slides up and down through 
suitable guides K3, fixed to and projecting from 
one of the brackets J. When the shaft D! and disc 
Kt are revolved, or only partially so, the eccentric 
groove acts on the pin or stud in the upper end of 
the rod K?, and causes it to move up or down 
according to the direction in which itis turned ; if it 
is turned in the direction so as to cause the rod 
X? to rise, the lever K oscillates on its sliding 
box fulcrum, and through the action of the opposite 
connecting rod J®, lever J’, and pawls J4, the 
ratchet wheel J? is caused partially to rotate, and 
conveys a corresponding motion through the pinion 
j and spur wheel J! and roller H? to the endless 
pattern web or board, and so brings another horizon- 
tal row of squares of the pattern within proper 
range of the pointers to be hereafter described. 
The fulcrum box Ki is constructed so as to be 
moveable and adjustable by centreing or mounting 
it on astud J+ (seen in dotted lines), which stud is 
formed on and projects from a second guide box Kë, 
This sliding guide box is mounted on a split slide 
bed or bar K7, which is firmly fixed to the brackets 
J, J. This slide bar or bed hasa screw jz mounted 
init, similar toa lathe bedor ordinary slide rest, and 
has asmall band wheel 7? fixed on its front end to 
turn it by when required. A portion, 74, of the 
sliding guide box Ks, or a stud fixed in it, passes in 
between the sides of the slide or guide bed so far as 
to allow the screw J? to pass through a tapped hole 
formedin it. This hand wheel and screw being 
turned either way cause the sliding guide box, and 
with it the moveable fulcrum Ki, to move either 
way, according to which way the wheel and screw 
are rotated. This will shorten and lengthen either 
arm of the lever K, and adjust the movement of 
the travelling endless pattern web when necessary. 
Fig. 6, as was explained, shows a slight modifi- 
cationof the endless pattern web moving apparatus, 
which is marked by similar letters to its similar 
parts, the difference in this arrangement being that 
the connecting rods J6 and K? are much shorter than 
those before described, and the upper end of the 
connecting rod J6, in this case, is jointed to 
the back end of the lever J?, by the stud or pin on 
which the pawls Jt are mounted. The lower end of 
this rod is jointed as before to the front end of the 
parallel bar K, and to this joint a sliding guide 73 
1; attached, which guide slides between two paral- 
lel checks or guide bars f, fixed to the face of the 
slide bed or bar Ky; Js are the pawls mounted on 
the stud, fixed in the bracket J. The parallel 
checks or guide bars j6, keep the lower end of the 


rod Jéand the frontend of the lever K, moving ina 


straight line ty means of the sliding block or 
guide 73, being attached by the pin to the ends of 
the lever and rod, and sliding between the paral- 
Je) checks or guide bars 76, The sliding fulcrum box 
KS is fitted on a stud j! on the second sliding box 


K!, which ig mounted» a he bara: bed K7, and | 


moved by the screw j?, hand wheel 73, and nut 4, 
through which the screw passes. The pin, stud, 
or roller attached to the top of the rod K2, enters 
a different form of curved groove K? in the face of 
the disc, flange, or casting, which is fixed on the 
shaft D!, The greater portion of this groove is a 
perfect circle, having its centre in the centre 
of the shaft, but another smaller portion is struck 
tangentially. This portion is straight, and gets 
further from the centre of the shaft as the straight 
portion is made larger. It is not necessary 
that the groove should be a continuous one, 
as the shaft is never required to go a full round, 
but, as shown, both ends of the groove terminate 
without meeting. Though the action of this 
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groove is slightly different from that previously 
described, its effects are exactly similar. In the 
former the groove was a true circle, with its 
centre placed eccentric to the shaft, and its effect 
on the rod Ke is to raise and lower it gradually; 
but with the last described groove its effects are 
such thatthe rod K?is in a state of rest, when 
the pin, stud, or roller is passed over by the cir- 
cular portion of the groove, but whenever the 
tangential portion of it comes into action the rod 
K? drops suddenly, and through the lever rod, 
lever pawls, ratchet-wheel, pinion, spur-wheel, 
and rollers, the endless pattern web is moved with 
a corresponding suddenness. In reversing the 
motion of the shaft D! with its grooved disc, the 
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rod K? is also suddenly raised when the’ pawls are 
drawn back over the ratchet teeth for a new bite, 
but for the greater portion of the revolution of the 
disc and groove the rod K2, with the lever K, rod 
J6, lever, and pawls, remain motionless. L, is a 
parallel rod, tube, or bar, mounted in bearings 
Lı formed in the bearers or headstocks I, I. 
These bearings allow the rod, tube, or bar L to 
move on end either way, or to partially rotate if 
necessary. Onthis rod, tube, or bar, a number 
of circular clips L? are mounted. ‘These clips 
have split lugs, 7,7, and a finger 7!, formed on 


them, After these clips are mounted on the rod, | 


tube, or bar L, the lugs J, J, are held together by 
p nching-screws, 12, so as to grasp the tube tightly 


AND MIRROR OF SCIENCE. 


[Mav 4, 1866 


with the fingers: and 
pointers l, in their proper place on the 
rod, tube, or bar L. The figure, No. 7, 
which our artist enlarged pretty considerably, 
shows an. enlarged view of these parts. It is a 
front view of the tube L and roller H1. L? is the 
circular clip; 7, J, are the lugs; J! is the finger ; 
l? is the pinching screw, and 73 is the pointer, 
which is of steel wire or other suitable material. 
The pointer is passed through a hole in the finger 
to a suitable distance, and held in its place by small 
set screws (4, 4, On the end of the rod, tube, or 
bar on the right-hand side, and in bearing LI, is 
fitted a boss or bush, through which the end of the © 
rod, tube, or bar L passes. This boss or bush may 
be formed on the end of.a lever or arm 75 ; on the 
front end of the lever a slotted segment or quad- 
rant /6 is formed, having its centre in the centre of 
the rod, tube, or bar L. A small feather is fixed 
in the inside of the boss, which takes into a groove 
in L, This groove is of sufficient length to allow 
room for the whole end motion of the rod L when 
the machine is worked. The bar L, with its clip, 
fingers, and pointers, may be set in proper position 
by means of the levers or arm Js, and held there by 
means of a thumb nut 77 on a screw, which passes 
through the slot in the quadrant l: the other end 
of the screw or nut being fixed in one of the 
brackets ©, Near the left-hand end of the bar 
or tube L a stud m with a clip m' is mounted 
thereon ; the upper end of the stud fits into a hole 
in the sliding block m2, This block is fitted into 
and slides in the slot m3; the slot is of such a 
length as to allow for the whole traverse of the 
bar L. The upper end of the stud m passes 
through the sliding block m?, and fits into a 
hole in the end of a horizontal parallel lever 
m*, This lever passes through a moveable box 
fulcrum ms, which is pivotted on a projecting 
portion of a sliding box or block Lè. This 
sliding box, with its projecting portion and move- 
able box fulcrum m5, are moved backwards and 
forwards on the slide bed L4, by means of a screw 
n and hand-wheel nl, similar to those before-ex- 
plained. Theslot min which the sliding block 
m? moves, is formed in a projecting portion n? of 
the slide bed L4. This slide bed is firmly secured 
horizontally between the brackets J, J. In the 
block end of the parallel lever m4, a stud or pin 
n? is fixed, This pin takes into a screw groove 
formed in the periphery of a parallel block or 
castings L5. Tbis block is firmly keyed on the 
shaft D1. The groove of this block, in which the 
pin in the end of the lever m? takes, is of such a 
pitch as to cause the bar L, with its pointers, to 
traverse a proper distance, so that the pointers 
may point tothe proper square or space on the 
endless pattern web after the moveable fulcrum 
on the parallel lever m4 has been adjusted. 
These clips are all numbered consecutively, begin- 
ning at the left hand, and numbering towards 
the right. These numbers must coincide with 
those on the finger keys and with those on the 
platform ft, and which numbers are pointed at by 
the fingers f, which are formed on and project. 
backwards from each key. Each of these pvin- 
ters points to the same number on the platform 
fi, asis marked on the key-head on which the 
pointer is formed. | 

As all the parts and different motions of the 
machine have been explained and descrited, the 
mode of working may be described, thus :— 

Supposing all the parts of the machine to be 
properly adjusted, and an endless pattern web 
placed round the rollers, as well as a blank card 
placed in and held between the perforated plates, 
and the plates lowered to their lowest points by the 
backward turning of the handle, mitre wheels, and 
snail or volute cams; a horizontal row of 
squares on the pattern web is now supposed to be 
standing directly opposite the points of the clip 
pointers. It is taken for granted, in this instance, 
that the number of small squares of the pattern in 
each hurizontal row istwelve times the number of 
clip pointers, and allowing there are fifty-one 
pointers, there are of course 612 squares. 
Supposing, then, that the pattern on the web is 
exactly 51 inches wide, that will give the positions 
of the pointers, fingers, and clips, on the bar L, 


and keep the clips, 
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that is tosay, the points of the pointers will be 
exactly an inch apart, and this space represents one 
side of twelve small squares on the horizontal line. 
At every twelve squares on the horizontal line in 
the pattern strong vertical lines have been drawn 
—running from end toend of the pattern on the 
endless web aninch apart, as described. 

But here we are warned by. space to close for the 
week. Figs. 10 and 11 are respectively a front 
view and a side elevation of a modification to be 
hereafter described. 


THE ART OF FRENCH POLISHING, 
STAINING, &c.—II. 


To is a patented invention for imitating all 

kinds of wood, by a Mr. Worrall, which is well 
worthy of cabinetmakers’ attention, in representing 
the natural grain or appearance of wood. The 
method of operating is as follows :—The surface of 
the ornamental or other wood is first made perfectly 
smooth and level, and if the wood is close-grained 
the surface is covered with strong or dilute alkalies, 
such ag potash, soda, and ammonia, or other 
alkalies and their carbonates, or with ethylic, or 
- methylic ethers and alcohols, or spirits of turpen- 
tine, camphine, benzole, and chloroform, or with 
oils of, or solutions of, soaps, hot or cold, so as to 
soften and dissolve out the resinous substances 
naturally present in the cells, intercellular spaces, or 
pores of the wood. If the wood is very close grained, 
the surface is to be covered with any corrosive 
acid, such as concentrated sulphuric, nitric, hydro- 
chloric, or chromic acids, so as to corrode, dissolve, 
or etch the soft parts of the wood and leave the 
harder parts elevated, and to enlarge the pores; 
this process is to be repeated until the desired 
effect is obtained. For a fuller and complete 
description of this process I must refer the reader 
to the printed specification No. 799 for 1863. 
Suffice it to say that the substances here named 
open up a wide field of applications for colouring 
wood. 

Ingenious stainers can make American ash like 
oak wainscot, both in vein and shade, so correctly 
as to baffle the most experienced connoisseurs in 
distinguishing the genuine from the spurious. 
Some make a commencement by sketching out, 
upon certain parts of the ashen exterior, the re- 
quisite white veins, by means of a camel pencil, 
with white stain; that done, then coat the said 
veins with thin varnish, and then darken the 
general ground, dealing carefully throughout the 
entire process with the veined portions. Others 
stain and embody, z. e., French polish the ash with 
the ordinary preparation, after which they pursue 
an operative course termed ‘‘ champing ” ; that is 
scratching fancifully, so as to form the veins, upon 
different parts of the coated surface, before it gets 
time to harden, with a saturated rag. The former 
process is, however, the most suitable of the two. 

The best mode of producing a representation of 
oak wainscot upon white materials like beech and 
fir, consists as follows:—A coat of Stephen’s 
satinwood stain is regularly laid on, then a soft 
graining comb is gently drawn along the stained 
space, and when the streaks are all correctly pro- 
duced, the veins are formed with white stain. 
This last colouring stuff, the use of which is just 
beginning to supersede the bleaching process, 
formerly explained, is made by digesting 3oz. pearl 
white (sub-nitrate of bismuth), and loz. of isinglass, 
both of which are sold by the druggists, in.2 gills 
of boiling water. The tone of this stain may be 
modified by being diluted with water, or tinted 
with other stains. | 

Showy elmroot, after being delicately darkened, 
passes in appearance for Italian walnut, 

A single coat of No. 3, chromate of potash so- 


Jution, as previously mentioned, will cause highly — 


coloured and wildly figured mahogany, to resemble 
rich rosewood so exactly, that the best judges may 
be deceived by it. To imitate the vivacious con- 
tour and rich ground of rosewood upon the inferior 
white materials, you must produce the ground shade 
by s8,onging with a decoction of braziletts; or 
brazilwood, and the fibril veins by brushing par- 
tially and judiciously with black liquor, which is 
prepared by boiling logwodd chips, sulphate of iron, 


and steel filings, in equally proportioned quantities 
of vinegar and water. Sometimes a graining 
comb is passed over the ground shade longitudi- 
nally, and with a slight vibrating motion, so as to 
effect natural looking streaks, previous to the 
pencilling or veining. 

The aspect of ebony may be given to any species 
of wood by the application of three distinct coats 
of black liquor; and after being smoothed, the 
counterfeit ebony may be embodied with white 
polish ; this greatly helps to preserve the transpa- 
rent density of the dyed material. 

Of the several compositions and imitative pre- 
parations that are sold ready made, the oak, ma- 
hogany, satinwood, rosewood, and ebony powders, 
sold in packages at 8s. per lb., and 1s. per 2oz., 
by Mr. Henry Stephens, St. Martiu’s-le-Grand, 
London, or from any of the colour shops, are un- 
questionably the most superior. They are soluble 
in boiling water, and are greatly employed for 
various specimens of joinery, as they form eligible 
suostitutes for expensive oil paints. | 

Notwithstanding their superiority, the virtues of 
these dye stuffs may be very much enhanced by 
the addition of amordant that is capable of 
modifyingand fastening the tints and shades which 
they impart. I have successfully employed the 
following mordants :—Spirit of nitre for the satin- 
wood stain ; a powerful solution of oxalic acid, for 
theoak; dilute nitrous acid, for the mahogany, 
and No, 3, carbonate solution for the rosewood 
stains. 

Equal proportions of Stephens’s oak stain, and 
No. 2, bichromate solution, constitute a perfect 
dye stuff, which, when skilfully applied, causes 
lively figured beech, birch, or fir, to bear a striking 
resemblance to dark walnut. By the substitution 
of nitric acid for the potash, white timber may be 
converted into counterfeit walnut also, or a mix- 
ture composed of similar parts of the acid and 
alkali, without the oak stain, will answer the same 
purpose much better, especially if it isto be applied 
upon American fir, 

The following is another patented black stain 
considered to be superior to anything else, namely, it 
consists of logwood, boihremate of potash, perchlo- 
ride of mercury, otherwise called corrosive subli- 
mate, subcarbonate of potash, chlorate potash, and 
spirit of ammonia, which said materials may be 
employed in different proportions, which should 
depend in a great measure on the particular objects 
to which itis intended to apply the colouring 
matter. In place of the corrosive sublimate 
vinegar or other acid substances may be substi- 
tuted. 

DIRECTIONS. FOR STAINING. 

There is no fixed principle upon which certain 
peculiar tints or shades can be produced, owing, 
in agreat degree, to the natural qualities of wood 
being so very numerous and variable. The stainer 
is therefore merely recommended to adhere as 
much as he possibly can to the following rules :— 
In preparing any of the tinctures already named, 
it is of some importance to powder or mash all 
the dry stuffs, previous to dissolving or macerating 
them,and to purify all the liquids, by filtration before 
use. Their colourific powers,which mainly depend 
on very accurate combinations of the requisite 
ingredients, should always be carefully tested 
before a free usage be made of them, and the 
absorbent properties of the materials intended to 
be stained should he tested likewise. 

It will be better for inexperienced hands to coat 
twice or three times with a weak stain than only 
once with a very strong one, as, by the adoption 
of the first mode, a particular tint may be gradually 
effected; whereas, by pursuing the latter course, an 
irremediable discolouration may perhaps prove the 
consequence. 

Coarse pieces of carving, spongy end, and cross- 
grained woods, should be previously prepared for 
the reception of stain; this is best done by 


putting on a thin layer of varnish, letting it dry, 


and then glass papering it completely off again. 
Fine work merely requires to be oiled and slightly 
rubbed with the finest glass-paper. Thus prepared, 
the woody fibreis enabled to take on the stain 
more regularly, and td tetain a high degtee of 
smoothes, 


When stain is put on with a flat hog-hair tool, 
it s usually sweetened by a skilful but moderate 
application of a badger-hair softener. The steel 
comb is chiefly employed for streaking artificial 
oak, and the mattler is used for variegating and 
uniting the shades and tints of mahogany. Flan- 
nels and sponges are often worked with instead of 
brushes, but theimplements most ‘serviceable for 
veining or engraining purposes are small badger 
sash tools and sable pencils. 

The effect produced by a coat of stain cann t 
be accurately ascertained until it has been allowed 
an efficient drying period, and, indeed, a grant of 
the same allowance is most conducive to the 
development of nearly all external coatings. 

Grorce DUTTON. 


(To be continued). 


PHOTOGRAPHY ON SILK. 


By H. Coorer, Jun.* 

The following formula for printing on silk is the 
one that, on the whole, has given me the greatest 
satisfaction, and is identical with the one published 
by me. two years ago. 

Pour 20 ounces of boiling water on 100 grains 
of chloride of ammonium and 60 grains of Iceland 
moss. When nearly cold, filter, and immerse the 
silk in it for fifteen minutes. To sensitise, immerse 
the silk in a 20-grain solution of nitrate of silver 
for sixteen minutes. Let the nitrate bath be rather 
acid. When dry, prepare for printing by attaching 
the silk to a piece of cardboard a little smaller than 
itself, by turning the edges over and fastening with 
small bits of gummed paper. Slightly overprint. 
Wash in two or three changes of water, and tone 
in a gold bath made thus :—20 ounces of water, 2 
drachms acetate of soda, 4 grains chloride of gold, 
and a few grains of common whiting. Filter, and 
keep for twenty-four hours before using. Let the 
prints be toned slightly bluer than they are required 
to be when finished. Rinse them in water, and fix 
in a solution of hypo., 4 ounces to the pint of 
water. ‘Twenty minutes is ample time for fixing. 
Wash well. 


A NEW PROFESSION. 


Tue profession of “oil smeller” is probably 
unknown to most of our readers, but during the 
early days of the American oil fever it was of some 
importance. The smellers do not seem to be extinct 
yet, and if we may credit the Petroleum Times, a 
new system of “smelling” has recently been in- 
troduced. The earlier professors of the art used 
either a forked willow or a ‘‘chemical stone.” The _ 
willow branch, being held in a horizontal position 
by the smeller, as he walks over the ground, gives 
unmistakeable signs of the presence of oil by turning 
in the direction of the spring. The magic stone 
seems to act in a somewhat similar manner. The 
new smellers whom we have mentioned have made 
their appearance in Canada. The operator “‘ proceeds: 
at leisure across the fields, or along the bank of the 
winding river, ever and anon tracing up ravines, 
and occasionally may be seen standing on one foot 
like a lame duck in a puddle, with his eyes riveted 
upon the ground. He claims that while both feet 
are on terra firma the magnetic circle is formed, 
and the same sensation is not felt in his nervous 
system as. when the connexion is broken and all the 
charge is received in one limb, and whenever oil is 
beneath him, no matter how distant from the 


surface, he experiences a certain oily sensation.” 


The italics are ours. This is believed by many to 
be an unerring method by which deposits of “ile” 
may be “ located.” America is the last place in 
which one would look for the existence of the old 
superstition of the “ divining-rod,” and it will, 
doubtless, appear strange that anyone in these 
enlightened days should prefer the aid of magic 
to the more certain and legitimate assistance of 
geology, It has been said that the “age of faith” 
is past, but so long as “ oil-smellers” carry on their 
trade, the assertion can hardly be maintained. 
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THE QUALITY OF MUSICAL SOUNDS. ~Il. 
By W. Srevens Soure, Ph.D., F.C.S.* - 

The place at which the blow is delivered exer- 
cise an important influence in this respect, as none 
-of those tones which have a node (or place of rest). 
at this poiut can be produced. On the other hand, 
‘those which have their maximum of oscillation 
‘about this point will come promisently forward. 
Thus, if the string be struck exactly in the middle, 
the fundamental which has its greatest amplitude 
kere will be most powerful, but the next octave 
will be wholly wanting the 12th, t.e. the 5th of 
the higher octave (the third tone) will be promi- 
‘nent, but the 2nd octave will not be produced, 
that is, the tones of the even numbers will be ab- 
sent, buf those of the uneven numbers will be pre- 
sent. The effect of this is to give the sound a dull 
nasal character. Now the first six tones come 
exactly into what is called the major chord, that 
is, they are all thirds, fifths, and octaves, but 
the seventh tone, which is a minor seventh, and 
the ninth, which is a minor second, do not come 
into the cord: Theory, therefore, indicates that 
the place at which the string should be struck is 
that at which these tones have anode. Such a 
point is situated about the seventh from the end of 
the string, and this is the place actually adopted 
by the manufacturers. No theory has led them to 
this, but by blind experimenting they have arrived 
at the same practical conclusion that theory points 
out, 

Lastly, the thickness and material of the strings 
have considerable influence on the quality of the 
sound, for very stiff strings cannot give such high 
upper tones as thinner ones, because they are not 
capable of subdividing themselves into such minute 
flexible portions. With a very thin wire, such as 
is used for artificial flower-making, itis possible to 
obtain the 18th tone if the string is 7 or 8 yards 
long, but these high tones no longer belong to the 
major chord, and produce that peculiar wiry tone 
characteristic of instruments such as the zitter, 
with very thin wires. The elasticity of gut strings 
is far less than that of wires of similar thickness, 
80 that the high upper tones disappear at once, and 
the sound is fuller and-rounder. — 

The theory of fiddles is not so complete as that 
of the piano, as the peculiar action of the bow, 
which is not well understood, will greatly influence 
the quality of the sound, The string is drawn by 
the friction of the bow from its position of equili- 
brium, and as soon as the tension overcomes the 
friction it is suddenly released, so that the motion 
rather resembles that of a tilt hammer, slow in the 
one direction, but quick in the other, The funda- 
mental is proportionately stronger in these instru- 
ments than in those in which the strirg is struck 
near the end, asin guitars and pianos, the lower 
upper tones are weaker, but the higher tones, from 
the sixth to about the tenth, are much more distinct, 
and to these are due the peculiar clearness of the 
sound, The form ofthe vibration is in the main 
tolerably independent of the place where the bow 
is used, still minute variations arise from this cause. 
If, for example, the bow is drawn across. a portion 
of the string which corresponds with a node of one 
of the higher tones, that tone will he wanting, and 
variations in the quality are partly dependent on 
this circumstance. So that if the bow is. used 
too near the finger board, the end of whichis about 
one-fifth of the length of,the string from the bridye, 
the fifth or sixth tone will be absent, which ought. 
otherwise to be audible, and the sound will be 
duller, 
tenth from the bridge, for piano passages rather 
farther, for forte rather nearer. If the bow is 
used very near the bridge, about one-twentieth, it 
is possible to produce by a gentle and rapid move- 
ment only the higher octave, so that a node is 
produced in the middle of the string g, jest as if it 
had been lightly touched by the finger at that 
point, and between this point and the usual place 
every possible mixture of the primary tone and its 
higher octave may be obtained. 

In the quality of the tone of the violin, much is 
Supposed to depend upon the wood of which it is 
made, and this is unquestionably trae. Still both 
* From the Quarterly Journal of Science. Churchill and 
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ELECTRO METALLURGY ELECTRO 
CHEMISTRY.—I. 


| MONG the causes that have contributed to the | 

» recent progress of chemical science, we have 
already had occasion to advert to the doctrine of 
définite preportionals, which has enabled us to 
submit many of the phenomena of chemistry to. 
calculation, and which promises to elucidate some 
of its most abstruse parts upon mathematical prin- 
niples, but the chief source of the rapid advance- 
ment of chemistry, during the present age, is 
doubtless the discovery of the relation of electr ical 
to chemical changes, a discovery , which has un- 
foldedentirely new views of the mutual agencies of 
bodies, and which has equally furnished the theo- 
retical and practical chemist with materials for 
speculative and experimental inquiry. 

The curious experiments of Galvani upon the 
convulsions excited in the limbs of animals by the 
application of certain metals to their muscular and 
nervous fibres, led Volta to investigate the cause of 

‘such phenomena, and to attempt the accumulation 
of the electricity, to which he suspected they were 
to be referred, and he found that the extremities 
of such a pile were in opposite electrical states, and 
that the intensity of the electricity augmented with 
the number of alternations. This instrument has 
been productive of vast discoveries, which are yet 
far from exhausted, and has given rise, in the 
hands of Davy, to a new and curious department 
of chemical philosophy. 

The above I copy from Brande’s “ Manual of 
Chemistry,” page 93, on the “ Origin and Progress 
of Chemical Philosophy,” and the date he refers to 
is about 1800, but the edition I quote from was 
published i in 1848, and the paragraph alluding to 

the pile ov battery —‘ Thisinstrument has been pro- 
ductive of vast d'scoveries which are yet far from 
exhausted,” is tue to the present time. I have 
extracted so mach from this author because it is 
so encouraging, it tells students that philosophers 
before them have left yet something for them to 
discover, and to help them they have the discoveries 
of eminent men who went before them, and when 
we remember how inferior were the batteries used 
by Davy to those we possess now, it is doubly en- 
couraging. 

In a paper read before the Royal Society, by Sir 
H. Davy, 1807, he proved the alkali soda was 
composed of a metal and a gas, oxygen and sodium, 
and that of course proved at the same time that the 
common. salf we eat with our meals is a similar 
metal, in combination with another gas, viż., 
chlorine and sodium, and it certainly suggests itself 
to the electro metallurgist. if metallic copper, 
silver, and, gold can be obtained from the salts of 
these metals by electrical action, cannot all metals 
be so obtained? This is a question not yet 
answered : it is a matter but very little understood. 
Erom my own experiments I am satisfied that all 
metals can be obtained from these salts, by elec- 
tricity; but. by various means—for instance, 
cyanide of silver, in solution of water, is reduced to 
the metal by electri icity, but the chloride is 
insoluble in water, therefore it is necessary to con- 
vert it to the cyanide, but the chloride, when placed 
in an earthen crucible and subjected to heat, 
becomes: liquid and a conductor. Now, if the 
poles of 3 Daniell’s battery of three or four cells be 
immersed in the melting mass, pure silver collects 
at the zinc pole, and chlorine is set free at the 
copper. Now, if platinum points were used, one 
would have been reduced by the chlorine set free, 
therefore it is as well to know that a coal, coke, or 
charcoal fire is a good conductor, and the crucible, 
although not metallic, becomes so too ; therefore if 
the. wire from the positive pole, copper, 'be placed in 
the fire, and the other pole in the molten chloride, 
the whole will be reduced to silver, and chlorine 
set.free. I have never seen this fact published, but 
if. may not be news; again, itmay be new to many 
readers of the ENousH Mrcuanic, Mons. 


Asecordiag o a return just issued by the 
Minister of Public Works the total length: of rail- 
ways at work throughout France on the 31st De- 
cember last was 8,743 miles, against 8, 158 miles | | 
at the close of 1864, 


-than in the narrow ones (violin principals). 
‘narrowing the upper end of the tubes the fifth and 
-seventh tones become more prominent, and the 
sound is on this account thin, but clear -and bril- 
Jiang. 
-by the higher tones of the uneven numbers—the | 


The usual position of the bow is about one-. 


age and long use of the instrument tend to increase 


the elasticity of the wood, which is, perhaps, one 
reason for the preference accorded to the instre- 
ments of the old makers. Thesound of the violin 


' does not come to us direct from the strings, but 


from the body of the instrument. The one leg of 
the bridge rests on a rod of wood joining the 
upper and lower surface, the other rests unsupported 
ou the upper wooden surface, and this conveys to 
it the vibrations of the strings, which are again 
transmitted to the air by the greater surface of the 
wood. But a hollow space enclosed by elastic 
walls like those of the violin must have certain 
proper tones which may be evoked by blowing into 
the openings. Savart found this to be for the 
Violin c’ and for the violoncello F. This will have 
the effect of strengthening those tones which ap- 
proximate to those of ths hollow space, and it is 
found both in the violin and violoncello that these 
tones come broadly out. As the lowest note of 
a violin is g, it is only the upper tones of the three 
lowest notes which will be increased by resonance, 
while of the other notes generally, the fundamental 
will be augmented ratuer than the upper tones, 
as they approximate more to the peculiar tone of 
the body of the instrument. 

The pipes of an organ consist of two parts, a 
sharp edge against which a current of air is driven, 
and a hollow pipe which may be either closed or 
open atthe top. These pipes act in a similar way 
to the resonators of Helmholtz. The air when 
driven against the sharp edge, produces a kind of 
whistling hissing noise, which consists of unhar- 
monic tones lying tolerably close together. The 
pipe itself is capable of strengthening, by its reson- 
ance, just those tones and those only which are either 
its fundamental or its harmonic upper tones, All. 
other sounds remain unaffectad, and are almoat 
completely masked by the increased power of those 
fortified by the pipe. By blowing very hard the 
pitch of the noise is raised and the fundamental 
may disappear, and only the upper tones remain. 
A flute is in precisely the same predicament as an 
organ pipe—certain tones produced in the noise 
made by blowing across the holes are strengthened 
by the tube, which may be made shorter or longer 
by closing the holes, A flute, when gently blown 
with all the holes closed, gives d’, by stronger 
blowing d”, by still stronger a”, or even d/—the 
series of harmonic upper tones of d’. In those 
parts of the organ consisting of narrow cylindrical 
pipes the fundamentals are accompanied by very 
clear powerful upper tones, whicb produce that 
sharp fiddle-like character ofthe Viola di Gamba and 
other stops ; by the help of the resonators the sixti 


upper tone may be clearly disitinguished, a tone 


which is also very powerful in the fiddles them- 
selves. In the wide pipes thereis far less tendency 
to fortify the higher upper tones, so that these 
pipes will bear much harder blowing than the 
narrow ones without starting into upper tones, and 
on this account, and because the vibrating mass of 
air is large, they are used to produce the chief 
volume of sound, and are ealled principals. In the 
wooden principals the second tone (the octave) is 
easily recognized, the third (the higher fifth) is 
weak, and the still higher ones are no longer 
audible. In the metallic principals they are fuund 
a3 high as the fourth tone. The quality of tone 
in these pipes is fuller and softer and less shrill 
By 


The narrow closed pipes are characterized 


third, fifth, and seventh upper tones. The wide 

closed pipes are almost free from any upper tunes 

whatever, so that the quality will resemble that | 
of the tuning-fork, Sometimes a small tube open — 
at both ends is inserted into the cover of a closed 
pipe, and it is of such a lenght that its proper 
tone corresponds to one of the upper tones (generally 
the fifth) of the closed pipes, so that the sound 
acquires a peculiar clearness, The absence of the 
upper tones of the even numbers gives the sound 
of closed pipes a certain dullness in comparison 
with that of open ones,.but they form an ex- 
cellent contrast to the shrillness of the latter. 
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The sides of wooden pipes are not so well fitted 
a3 those of metal ones to resist, the vibrations of 
the air, and the higher tones are therefore quickly 
extinguished, so that the sound of these pipes is 
always somewhat dull. 

In the so-called reed pipes the noise, to be puri- 
fiedand strengthened by the pipe, isproduced by the 
vibrations of a tongue of metal or wood vibrating 
in a slit, which it closes or nearly so. When set in 
motion by air blown through the slit, it admits at 
each vibration a puff so as to produce a series of 
p:riodic impulses, which, acting on the column of 
air in the pipes, sets it ina state of vibration. In 
the organ and harmonium these reeds are of metal; 
in the oboe and clarinet, of wood. A similar 
arrangement may be produced by the use of elastic 
membranes stretched across an opening, closing it 
when atrest, but during the passage of a current 
of air they are forced asunder, and again return to 
close it by their elasticity. This arrangement 
` occurs in practical music in two forms—in human 
lips when blowing brass instruments, and in the 
larynx when singing, The lips may be regarded 
as very slightly elastic membranous bodies, heavily 
weighted with unelastic tissue, which by themselves 
would vibrate very slowly, but used together as a 
means of producing a series of puffs they are capa- 
ble of producing a tolerably high tone. The vocal 
chords are similar, but they have this great advan- 
tage over all other reed instruments: that the 
opening of the slit, the tension, and even the form, 
can be altered at will with great rapidity and pre- 
cision. In addition to this the form of the-reson- 
ance tube, which is here represented by the cavity 
of the mouth, can be changed so as to produce a 
greater variety of sounds than any other instrument. 
- The metal reeds of the organ and harmonium are 
only intended to produce a note of a certain fixed 
pitch. On these heavy and rigid reeds the vibrat- 
ing column of air in the pipe has but little recipro- 


cating influence, and such instruments must have. 


a separate reed for every pipe. In the wooden 
reed instrument there is but one reed, which must 
serve for the whole series of notes. These reeds 
are made of a light, elastic wood, and from their 
lightness they are themselves affected by the 
vibrations of air they have set up in the tube. 
They are capable not only of giving the high 
notes corresponding to the periodioity of the reeds, 
but also of exciting much lower notes when the 
tube is lengthened by closing the holes. Under 
these circumstances the vibrations are sufficiently 
powerful to carry the reed with them, and the 
pitch is regulated by the length of the tube, and 
not hy the oscillations of the reed. The clarinet 
has a cylindrical tube, which is practically closed 
at the top, and it is subject to the same laws which 
regulate vibrations in closed organ pipes ; that is 
the upper tones of the even numbers are wanting, 
so that by blowing strongly the pitch may be raised a 
twelfth, but not an octave, as in the flute, because 
the octave is a tone of the even numbers. The 
tube of the oboe is conical, and conical tubeg 
closed at the point have nearly the same peculiari- 
ties as open pipes of the same length; accord- 
ingly we find in this instrument the whole series 
of upper tones. 

The older horns and trumpets consisted of long 
cmical brass tubes without valves of any kind. 
From such an instrument, it was only possible to 
elicit the harmonic upper tones of its fundamental, 
but as the principal tone of so long a tube is very 
deep, the upper tones in the middle of the seale 
would lie pretty near together, and most of the notes 
in the scale can be obtained, The trumpet was 
confined to these, such as they were, but in the 
trombone, by altering the length of the tube, the 
wanting notes can be supplied, and the faulty ones 
improved. . Of late years valves have been used for 
a similar purpose, both in horns and trumpets, but 
at the cost of the power aud quality of the tone. In 
using these instruments, the form and tension of 
the lips is only of importance to determine which 
of the harmonic sounds of the column of air is to 
be produced, the absolute pitch is quite indepen- 
dent of them.. 

e In the human larynx, however, the ten- 
Bion of the vocal chords directly alters and 


determines the pitch. The hollow space of the 
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to produce the lower notés of the chest voice. 


probably due to the softness of the vocal chords 


Pe TN A 


mouth is not fitted to fall this duty. Its walls 
are too yielding to maintain a vibration of air 
sufficiently strong to carry with it the reed as in 
the trumpet or clarinet, moreover it is too short to 
have much influence on the pitch. Besides alter- 
ing the tension of the chords, there is probably a 
power of weighting them with the moist unelastic 
tissue which lies immediately beneath them, so as 


The quality of the sound emitted by reeds un- 
connected with resonance tubes is very sharp and 
harsh, due to a long series of upper tones extend- 
ing as high as the sixteenth or twentieth. 
harder the material of the reed the greater the 
number of dissonant sounds produced, and it is 


that a good human voice is the pleagantest of all 
the reed instruments. Even in the voice we find 
very high upper tones, as high as the fourth octave. 
The resonance tubes modify the sounds most essen- 
tially. They respond only to those sounds which 
are the proper tones of the tube. The clarinet, 
which must be regarded as a closed cylindrical 
pipe, gives only the upper tones of the uneven 
numbers, while the oboe, the tube of which is 
conical, gives those of the even numbers also. 
This is the cause of the difference in the quality of 
the sound of these two instruments, in both of 
which the sound is produced by the agency of a 
wooden reed. 
STEEL COLUMNS. 

In France a few experiments were made somé 
time ago by M. G. H. Love, upon small pillars 
made of Turton’s steel, and having rounded ends. 
These pillars were one centimetre or 0°39 in. in 
diameter, the lengths being ten, twenty, and thirty 
times the diameter. The steel of which the pillars 


were composed was found by experiment to have a 


tensile breaking strength of 108,500 Ib. per square 
inch. _ According to Engineering, the results show 
that, as in the case of cast and wrought iron, the 
resisting power of steel to compression decreases as 
the proportion which the length of the column 
bears to the diameter is increased ; but this decrease 
in strength does not seem to be so rapid asin the 
case of the two first-mentioned materials. M. Love’s 
own deductions are, that steel and cast-iron columns, 
having a length of from one and a half to five dia- 
meters, offer about the same resistance to compres- 
sion; whilst columns of wrought iron of the same 
proportions offer only about half such resistance. 
When the length of the column is increased to ten 
diameters, however, he considers that steel offers a 
greater resistance than cast-iron, in the proportion 
of 41 to 31, the proportionate resistance of wrought 
iron being represented by 17. As the proportion 
of length to diameter increases, the resisting power 
of cast iron diminishes more rapidly than that of 
wrought iron, and that of wrought iron more quickly 
than that of steel, so that when the length reaches 
forty diameters, he estimates the strength of similar 
columns of the three materials to be in the propor- 
tion of the numbers 375, 562, and 1,500. It is 
wrong to found a law upon so few experiments ; 
but, if the data above given are confirmed by future 
trials, steel will prove a valuable material for resist- 
jug compressive strains.— Builder. 


CorFrERDAMS AT THE THAMES EMBANKMENT, —A 


novel system of damming was adopted here. Instead . 


of the ordinary double-sheet piling oval iron cais- 
sons, 12 fi. 6 in. long by 7 ft. wide, in length of 
about 5 ft., were sunk down side by side, about six 
inches apart, Grooves were formed down the sides 
of the caissons into which timber keys bedded on 
felt were driven. It was found that they 
could not entirely withstand the intermitting 
strain brought upon them by the rising of the tide, 
and a good deal of trouble was experienced in keep- 
ing them tight. Still in such works as the 
Thames embankment, where a great length of work 
has to be executed in short pieces, they can be 
serviceably employed, because they can be used 
repeatedly. Moreover, as the bottom length are 
left in, to a height of about 8 ft. below low water, and 
filled solid with concrete, they form an admirable 
toe to the river wall, and will effectually resist any 
tendency to slip, | 


OF SCIENCE, — 


The f 
‘will be sufficient to mention one which answers 
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JOINTING PLATES. 
At the Institution of Naval Architects Mr. T. 


'B. Daft read a paper“ On the Jointing of Plates 


in Iron Shipbuilding.” He examined the merits ' 
and defects of lap joints and butt joints, the former, 
if made in vertical seams, causing increased resist- 


‘ance to the motion of the ship, while the latter, in 
i whatever direction they might be made, were said 


to be much the weaker. But, by close lapping 
and by driving compressed teak into the grooves 


left between the lapping, a strong joint and a 


smooth skin were attained. l 
There are many ways of compressing teak: it 


very well. Assuming a ł in. groove has to be 
filled, a teak plank, { in. or bare inch thick, is 
passed through a pair of rolls set to 2 in. full, and 
the compression is at once effected. To reduce it 
into strips, a set of six or eight saws of small 


‘diameters are mounted upon one spindle, with 


washers between the saws, keeping the saws an 
inch apart. Running the compressed plank 
through these saws, cuts it at one operation into 
strips 1 in. x in. No mistake can then be made, 
even by the most unintelligent workman, as to the 
way the teak is to go into the grooves; he will 
hammer it in the way it fits, and which is the way 
that it will swell by moisture until it is very diffi- 
cult to remove it; the excess of flush teak is pared 
away by a plane and chisel in the simplest possible 
manner. 

Before the three years’ experience now had with 
teak caulking, and before the great number of ex- 
periments which have been made with it, one felt 
inclined to dovetail the groove, which, was easily 
done by shearing the plates at a certain angle, and, 
as the plating of the vessel proceeds, knock in from 
the open ends of the grooves the dried and com- 
pressed strips of teak, cut in sections to suit the 
dovetail ; but experience has shown that teak, 
tightly driven into a rectangular groove, becomes 
a firm fixture, and is difficult to chip out. In fact, 
a groove may with perfect safety be two or three 
degrees “ bell-mouthed,” or opened outwards, and 
still retain teak with an immense hold when it has 
been tightly driven in. In case the teak be used as 
a medium for sheathing, every nail which is driven 
in tends to increase its hold by compressing the 
teak. Ifa piece of teak be fitted loosely into a 
groove, so that it may be removed by the fingers, 
after æ nail has been driven into it, considerable 
force is required to draw it out. 

** Butts ” may, therefore, be safely abolished in 
all cases and situations in favour of laps, and all 
laps can be made fair and flush as a “ butt” joint. 
And we must conclude, said Mr. Daft, that a butt 
joint about the skin of an iron ship is nothing else 
but a “ mockery, a delusion, and a snare.” 

Mr. Grantham said that, as a rule, the applying 
of softer materials for the joints of ships was un- 
desirable, and he believed that the great strength 
of iron ships was that they were iron, and that 
there was no intermediate material of any kind 
between the joints. 

Mr. Scott Russell said the objection to flush rivet- 
ing was its great cost, and that, generally speaking, 
it made a great addition to the weight of the ship. 

Mr. Daft said, Mr. Grantham appeared to 
imagine that the teak had something todo with the 
strength, but this was not so, and it was not put 
there for that purpose. The present butt-joints 
were a delusion and a snare, and gave an idea of 
security where there was really none. The only 
additional weight was about ten or twelve. tons. 


PErROLEUM as Sream Fvuer.—An important 
addition has just been made by Mr. C. J. Richard- 
son to his petroleum boiler at Woolwich Dockyard 
—steam-pipes have been so arranged that the 
waste steam may be conducted to the grate and 
burnt; it rises upwards through the porous máte- 
rial, and flashes into flame at the surface. The 
effect of the steam is described as marvellous: 
Upon opening the furnace-door the smoky flame of 
the coal oil is seen; then, on the hot steam-—for 
he first superheats it—being turned on, the fame 
in an instant is twice the size, the smoke disappears 
as if by magic, and a brilliant, white, active flame 
completely fills the fire-place, fire-hoxes, and tubes. 
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REVIEWS. 

A Defence of the Patent Law. By M. Henry, 
Memb. Soc. Arts, Ass. Soc. Engineers. Lon- 
don: 68, Fleet-street. l 
We had been expecting for some time that a gen- 

tleman so well known as an agent, &c., would 

“ make his mark ” on the subject of the Patent Laws, 

and now that Mr. Henry has done so, wefeel bound 

to say that he has done ample justice to the subject 
upon which he treats. All the. objections to the 
existing system are met fairly and dis- 
passionately, and sundry improvements suggested, 
which if carried out would tend to the 
interests of the inventor, no less than to 
that of his agent. There can be no doubt what- 
ever, that, were the suggestions by the Commission 
carried into effect and the Act of 1852 fully 
worked out, there would be but little more than the 
tribunal of last resort to alter or amend by substi- 
tuting one differently constituted. It is not to be 
denied that the fees may with safety be considerably 
reduced, or that a great deal of unpleasantness and 
litigation would be done away with were all those 
who, as agents, draw up specifications com- 
pelled to undergo, as Mr. Henry suggests, a series 
of preliminary examinations much in the style of 
those a would-be lawyer has to pass before he 
receives his ‘‘passport.” Concerning agents, 
furthermore, Mx, Henry says—and we agree with 
him—“ his proiéssion is one of the most anxious 
under the sun. A delay in the delivery of a letter 
—a clerk’s incidental absence—a trifling clerical 
e1ror—might involve the loss of a patent. Some 
remedy should be provided for this by giving (on 
reasonable explanation) say forty-eight hours’, or 
even longer, indulgence (obtainable by a slight fine, 
as in Belgium), for the taking of steps for which 

a certain period is prescribed. Another improve- 

ment needed is an arrangement for disclaiming 

under provisional protection.” 

So much has been already said concerning 
Patent Law and Patents in these pages, that we 
must refer the interested reader to the pamphlet 
for the opinions of one who deserves to be heard on 
all points. With Mr. Henry we earnestly urge 
persons ‘‘ interested in the industrial and material 
prosperity of our country, to consider well before they 
rashly tamper with a system under which the manu- 
factures and commerce of England have attained 
a proud position. Let them consider well before, 
by interference with rights of property in invention, 
they offer grounds of interference with all in- 
tellectual and intangible property—the copyright 
of the designer, artist, publicist, and author—copy- 
right in work, writings, names, and trade marks. 
Let them not join in idle cries of which they do not 
know the meaning—blaming where there is no 
need to blame—scoffing where there is no need to 
scoff. Let them pause before they meddle with a 
system which not only offers a rational chance of 
recompense to the inventor, but is an honourable 
and reputable means whereby private firms and 
public companies have attained and may attain 
affluence, whereby work is provided for many 
hands, and public wealth and comfort are in- 
creased,” 


Notes on Letters Patent for Inventions and the 
Registration of Designs. By Francis WIsE, 
C.E. London: Published at the Authors 
office, Chandos Chambers, Buckingham-street, 
Adelphi. 

The Action of the Patent Laws in Promoting 
Invention. By C.D. ABEL. London: TAYLOR 
and Francis, Red Lion Court. l 
The pamphlet by Mr. Wise sets forth the con- 

ditions, duration, and cost of patents in Great 


Britain and foreign countries, andis very complete. 


The author, we may state, before taking to the 
business of patent agent, was, for long, head 
draughtsman at Joseph Whitworth and Co.’s, of 
Manchester, and may therefore be said to bring 
much practical knowledge to bear on his subject. 
We can recommend the pamphlet to all interested 
in patents. | 

Mr. Abel’s brochure is very readable, and those 
who ma 


them, In several pamphlets before us we find it 


‘yet come. 


peruse it will find much to interest’ 
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all but asserted that if it had not been for the 
Patent Laws there would have been no inventions. 
This assertion is so. very absurd as to be scarce 
worthy of comment ; but we hope its reiterati 

will not induce in those who never did invent any- 
thing the belief that such would have been the un- 
fortunate contingency had there been no Patent 
Laws, and no facilities for jobbery and scandal. 
We should next require a Parliamentary provision 
for the supply of brains. The Patent Laws are 
necessary under certain conditions of society ; at 
present they require carrying out, with sundry 
modifications. That will be a blessed time when 
the necessity for them shall cease to be; and, in 
our opinion. one must have but poor hope for 
humanity who cannot believe that that time will 
Old as the world is, it is still com- 
paratively very young; bad as it has been, it will 
grow and is growing better; and, as truth is bound 
to prevail—else would it not be truth—why then 
the good time is coming, when there will be no 
more pamphlets on Patent Law or Poor Law 
Guardians in Bethnal Green.—As we have said 
ther: is much to interest in Mr. Abel’s pamphlet, 
and no one collecting information on the important 
matter which it has for its subject will fail to secure 


a copy. 


THE PALLAS. 

Last week the armour-plated screw corvette 
Pallas was tried over the measured mile at Stokes 
Bay, at her sea-going draught of water, and with 
both half and full boiler power. The Pallas, which 
is one of the earliest vessels designed for the navy 
by Mr. E. J. Reed, is 225ft. long between perpen- 
diculars, and has an extreme beam of 50ft.; her 
tonnage is 2,872 tons. She carries 6 guns, namely, 
four 64 tons wrought-iron muzzle-loading guns 
contained in a central, rectangular armour-cased 
battery 40ft. long by 50ft. in width, and two 110- 
pounder breach-loading Armstrongs mounted as 
bow and stern chasers. She is made with a sub- 
merged projecting ram and the U bow. The 
draught of the Pallas on Wednesday was 18ft. 3in. 
forward and 24ft. lin. aft., her displacement being 
3,700 tons, and the area of her immersed midship 
section very neaily 750 square feet. The measured 
height of her gun deck above the water-line was 
found to be, at the bow port cill 10ft., at the cen- 
tral battery port cills 8ft., and at the after cill port 
in the captain’s cabin 8ft. 9in. The engines, which 
were made by Messrs. Humphrys and Tennant, are 
of 600 horse power nominal, and are of the double- 
cylinder or ‘‘Wolf’s” class. The two smaller or high- 
pressure cylinders are each 4ft.3in. and the two larger 
cylinders each 8ft, 6in. in diameter, the stroke of 
all the cylinders being 3ft. 3in. The contract 
speed was 75 revolutions per minute, and they were 
also required by the terms of the contract to work 
up to six times their nominal horse power with 
boilers having the proportions generally adopted 
by the Admiralty, viz., 19 square feet of heating 


‘surface and 7/11ths of a square foot of firegrate sur- 


face per nominal horse power. Theengines, which 
worked in the most satisfactory manner throughout 
the trials, have surface condensers and drive a 
Griffith’s screw 18ft. 6in. in diameter and 18ft. 
pitch. The boilers have 11,400 square feet of 
heating surface and 420 square feet of firebar area. 
On Wednesday six runs made with full boiler 
power gave a mean speed of 13°057 knots, the 
steam pressure being 31lb., the average vacuum 
272in., and the speed of the engines varying from 
804 to 82 revolutions per minute. With half 
boiler the mean speed of four runs was 11'077 
knots. The indicated horse power of the engines 


was 8,768. The trials made to test the turning 
power of the ship were very satisfactory, the results 
being as follows :— | 

Circles. Half Power. Full Power. 

l Port. Strbd, Port. Strbd. 
Time getting helm up 30” .,. 32 .., 40 ... 31” 
Angle of rudder e 24O eae 7O ou 219.. 249 
Half circle made ia ... 2/457 ... 2/42/" ... 2/ 9” .., 2/21” 
Full circle made ia .., 5'27” ... 524" .., 4/12" .., 4/34!" 
Revolutions of engines per minute; 

Before helm was up 63 63 79 80 


After helm wasup 57- 59 7 79 
The number of men at the wheel was in each case 
nine, the number of turns made by the wheel being 


i in each case four, When the vessel was at rest, 
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the rudder could be put over to an angle of 35° each 
way. The weather was very fine, and the sea ex- 
tremely smooth, during the trials, and the wave of 
water raised about the bows of the vessel by the 
action of the submerged beak was about 1ft. less in 
height than it was on the occasion of the trial of her 
engines by the makers on the lithinst. In addition 
to the bow wave, there is also another which rises 
under the after part of the fore channels. It was 
found on Wednesday that when the vessel was 
running with half-boiler power, these waves were 
reduced to about one-fourth the size which they 
attained when the engines were working at full 
power, 


OUR SUPPLY OF COAL. 

Locomotion by steam on land and water is at 
present conducted on a frightfully wasteful system. 
No person can look upon the immense bankers of 
our steam vessels, or the well stored tenders of our 
railway trains, or see the funnels and chimneys 
vomiting forth the clouds of smoke, without a 
feeling of regret that the power evolved by the 
coal is not more economically and effectually ap- 
plied than at the present time. In every depart- 
ment of manufacturing industry in which steam 
power is employed the same grievous waste is 
constantly taking place. It has been estimated 
that the aggregate steam power used in the United © 
Kingdom is equal to that of 400,000,000 of men, 
or twice the power of the whole adult population 
of the globe. The combustion of two pounds of 
coal gives out sufficient power to raise a man to 
the summit of Mont Blanc. One pound of coal in 
the best constructed engines should be capable of 
raising 1,000,000]1b. a foot high, but the actual 
mechanical power which is set free in every pound 
of coal consumed is sufficient to raise to the same 
height ten times that weight. Taking the average 
of the engines in use, it may be assumed that not 
one-third of the smaller of these powers is obtained 
from the coal, and, consequently, as Sir William 
Armstrong pointed out at the meeting of the 
British Association at Newcastle, ‘‘the average 
quantity of coal which we expend in realizing a 
given effect by means of the steam engine is about 
thirty times greater than would be requisite with 
an absolutely perfect engine.” The same alarming 
waste of fuel is continually going on in the fur- 
naces, where the ores of iron and other minerals 
are fused. The combustion in many of these is so 
imperfect that clouds of powdered carbon in the 
form of smoke pass into the air to darken the skies 
with two-thirds of their heating power undeveloped. 
In our houses the same extravagant waste of coal 
power takes place. We consume for domestic use 
one ton of coal per head of the population, or 
about 30,000,000 of tons in a year. ‘‘ If any one,” 
says Sir William Armstrong, ‘ will consider that 
a single pound of coal applied to a well constructed 
steam engine boiler is sufficient to evaporate 101b., 
or one gallon of water, and if he will compare 
this effect with the insignificant quantity of water 
which can be boiled off in steam by a pound of 
coal consumed in an ordinary kitchen fire, he will 
be able to appreciate the enormous waste which 
takes place by the common methods of burning 
coal for culinary purposes.” —Railway News. — 


ParaFFine.—NeEw Soora Waves.—A Sydney 
paper says that the works of the Hartley Kerosene 
Oil and Paraffine Company are progressing rapidly. | 
The company erected an experimental plant in 
Sydney, and have been recently engaged in making 
experiments on the extraction of the crude oil, and 
in the refining it so as to produce a good article, 
The substance to be operated on differs greatly 
from the Boghead coal, and therefore requires its 
own peculiar treatment ; but the results of these 
experiments are said to be that the company can 
now produce an oil of any specific gravity required 
for burning free from colour and with scarcely any 
smell. The remaining heavy oils produce an 
excellent article used for lubricating machinery, 
and from them is extracted paraffine. The com- 
pany had about 300 tons of coal raised and on the 
ground. The quantity of oil procured from a ton 
of coal is 160 gallons ; the quantity of gas is 18,000 
feet per ton. 
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SUBMARINE TELEGRAPHY.—XI* 
TESTS AT SEA. 

The first of these plans, in order of publication 
if not of conception, is due to Mr. Willoughby 
Smith. The connections required are shown in 
- Fig. 4. CZ is the ship battery ; E?,the ship earth 
plate, or sea connection; G, the marine gal- 
vyanometer; A B, the cable, connected at the shore 
end with a great resistance R, equal to, say the 
insulation resistance of four or five knots of cable. 
G1 is avery delicate galvanometer on shore, placed 
between the resistance R and the earth plate. 
' When these connections are made, a slight deflec- 
tion on the ship galvanometer, G, will indicate the 
normal leakage of current through the gutta percha. 
Almost the full tension of the battery will act on 
R, and cause.a feeble current to pass through this 
resistance, causing a moderate deflection on Gt. 
This feeble current will, of course, add to the 
leakage on G, by causing a sudden and permanent 
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alteration in the mean deflection even during the 
signals. The ship`can signal to the shore by re- 
versing its battery or by simply increasing and 
diminishing its tension. The insulation test on 
board would, the lecturer presumes, be wanting 
during these signals. It is to be hoped that this 
or an equivalent system will be adopted in future. 
It gives perfect freedom from routine, and a greatly- 
increased chance of detecting any fault the instant 
it occurs. This is the more important, as faults 
almost always do occur on board ship, and: either 
in the top flake of the coils or in the machinery. 
In the next lecture Professor Thomson’s plan of 
attaining the same object will be described. 


| APPENDIX II. 
METHOD OF MEASURING THE RESISTANCE OF A 
BATTERY. 
Hirst make the connections, shown in Fig. 5, 
where C Z represents the battery to be tested; G, 
the galvanometer; and A B, a short wire. The 


FAG. 5. 


-© 


resistance of the conducting wire of the gal- 
vanometer must be known, and let it be called 
equal to a units. Then adjust the resistance of 
A B so that it shall be equal to one unit, and 


Fit . 6 * 


observe the deflection of the galvanometer. Next 
break the connection at A B, and introduce a re- 
sistance R, as shown in Fig. 6. Adjust this re- 


sistance till the deflection is the same as before ;_ 


* Conclusion of Lecture IV.—“ On Submarine Tele- 
` graphy,” By Fleeming Jenkin, Esq. 
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let the resistance at R, when thus adjusted, ‘be 
called 4, then the resistance of the battery, or, 
more strictly, the part of the circuit A C Z B, will 


be equal to—. If it be not convenient to make 
a 


A B exactly equal to one, any other convenient 
resistance, c, may be taken, and then the resist- 


“ $ b 
ance of the battery will be equal to o 
a 


BRITISH ASSOCIATION OBSERVATORY 
i AT KEW.—I.* 

Y7 EW OBSERVATORY is ahandsome building, 
$ erected on a slight eminence in the centre 
of the old deer park, at Richmond. Originally it 
was the private observatory of George IIL, who 
spent much of his time within its walls, but in 
later days it was granted by our present Queen to 
the British Association for the Advancement of 
Science, who now use it for purposes connected 
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instruments. 


-the usual method of boiling. 


There is mo road or even footpath: 


109 


se oa or agen yee ae er age ates ahaa ers Carrie eee 


between the aurora borealis and earth currents— 


a theory which has the sanction of eminent scien- 


tific men. His writings are principally scattered 
up and down in the “ Philosophical Transactions ” 
of the Royal Society, and, in connection with Mr. 
Warren De La Rue and Mr. Reewy, he has made 
researches on the nature of the sun, and connected 
the spots to some extent with planetary configu- 
rations. 

The barometers of the Board of Trade are tested 
at Kew by comparison with a standard, made with 
difficulty and expense after many failures. Several 
attempts were made in 1853 and 1854 to prepare 
large barometer tubes fully an inch in diameter, by 
Most of these broke 
shortly before or after they were mounted, and in 
those which were afterwards erected the adhesion 
of the mercury to the glass -was so great that the 
top of the column was as often concave as convex. 
Although the mereury‘had been previously treated 
with dilute nitric and strong sulphuric acid, dirt 
accumulated im rings im the interior of the baro- 
meter tubes in such amanner as to interfere: with 
the observations. 

Mr. John Welsh, who was at that time super- 


‘| intendent of the observatory, suggested another 
-| mode of filling the tube, which was found to answer 
| suecesstully, with a great tube 1'lin. in internal 
| diameter, and he communicated the method he 
| employed to the Royal Society. In the above dia- 
| gram A Bis the barometer tube proper, the re= 
| maining tubing being temporarily added to assist 
4 in tbe fillin 
| capillary tubes. The point F was at first sealed, 
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operations. 


near the observatory, consequently there can beno’ 
vibration of the instruments from the passage of | 
vehicles in its neighbourhood ; the level and some- ! 


what marshy park surrounds the building in afl} 


directions, the view beyond being bounded by the : 
spires and elms of Richmond, and the trees of the - 


royal gardens at Kew. 
The observatory is controlled, or rather assisted, 
by a committee of the British Association, those 


chosen being men of eminence in science. The first 


superintendent, Mr. Francis Ronalds, F. R.S., was 
appointed in 1842. Mr. Ronalds was in his time 
well known as an electrician, and was the first ‘to 
propose an electric telegraph worked -by the glass 


upor pith balls. e.cartied ort his idea by won- 
machine used in this, the first dledtric telegraph, 


may yet be seen at Kew Erromes He also 
showed that photography-could beaggphied to:0btain 


continuous meteorological records, Eie was Buc- 


also the plan of verifying thermometers and baro- 
meters issued from the observatory; he likewise 
devised the system of self-recording magneto- 
graphs, the instruments which, during a long 


: course of years, have worked most successfully at 
In observational science his name is con- 
nected with the first four scientific balloon ascents - 
‘| on behalf of the British Association, and subsequent 
| ascents have only served to verify the correctness 
| of his conclusions. Shortly before his premature 
| deathin 1859 he executed a most laborious magnetic - 
:| survey of Scotland in an admirable manner. From 
| 1859 to the present date Kew Observatory has: 
| been under the superintendence of Mr. Balfour: 
| Stewart, F.R.S., who.has made considerable re- 
'| search into the laws of radiant heat, 
‘| covered that the absorption of a particle of matter 
ig proportionate to its radiation for every deszrip-. 


Kew. 


tion of heat and light, and that radiation takes 
place in the interior of ‘bodies as well as at their 
surface. ‘Since'he came to the observatory he has 


propounded a theory as to the relation existing-| the mean height of the tube above the column is 


* Extracted fiom the Engineer of February 23, 1866, 


frictional machine, ‘the <eurrent or charge acting’ 


structing -a working woilél, and the -cylinder: 


ceeded in 1852 by My. John ‘Welsh, who amtro-_ 
duced the method of filling the standard barometer, 


led to suspect the glass. 


He dis-: 


and ithe whole of the tubing strongly heated, at 
the same ‘time that the internal air was exhausted 
by an air pump at H. When the heated air had 
been extracted as much as possible the tube G H 
was sealed in the middle by the flame of a blow- 
pipe, and ‘the pressure of the residual air in the 
tube was, by after calculation, estimated at less than 
0'05in. When-the tube had cooled-to the tempe- 
rature of the suncounding air, the point F was 
placed under mereury which chad been previously 
boiled, and the extreme sealed end broken off. 
The mercury then rose in the tube by atmospheric 
pressure, till it more than ‘half -filled the bulb G, 


-after which the point F was raised from the mer- 


cury, and sealed by the blowpipe flame. The large 
barometer tube was then placed erect, when the 
mercury separated at D, leaving D to F filled, or 
nearly so, and D to A empty. ‘The tube was then 
sealed at K; and the length beyond, K, D, H, F, 
broken off, and finally the other end was broken 
under mercury at U, Still in the earlier experi- 
ments rings of dirt made their appearance in the 
interior of the tube, and as Mr. Welsh was satisfied 
that they did not originate from the mercury, 
which had been carefully purified, he at last was 
After various failures fn 
the attempt to get a clean interior surface, he found 
that the evil could be remedied by the simple 
device of cleaning the glass with whiting and 
spirits of wine. The tube I1lin. in diameter, 
erected in 1855, presents now only a very slight 
trace of dirt; the top of the mercury column pre- 
serves its convexity in all states of the barometer, 
and a few air specks only can be detected, situated 
near the lower end of the tube. Since that date 
the specks have shown no tendency to rise, and 
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This standard barometer tube is supported over 
a cistern of mercury, by a strong brass frame 
fixed to a wall of solid masonry, and the height of 
the column is measured by a cathetometer, or 
measurer of vertical heights, fixed to the same 
wall, Another standard has since been construc- 
ted on a similar principle, and the readings of the 
two instruments agree together to the thousandth 
part of an inch. 

The barometers sent to Kew to be tested are 
liable to two sources of error: the error of scale, 
including capillary action, and the error of capa- 
city. When a tube closed at one end is filled 
with pure mercury free from air bubbles, and the 
open end afterwards inverted in a vessel of mer- 
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cury, a Torricellian vacuum is formed at the upper 
end of the tube, and the remaining column of mer- 
cury varies in height with the varying pressure of 
the atmosphere. When the pressure of the at- 
mosphere is wholly taken away the mercury will 
stand at nearly the same level inside and outside 
the tube, and this level is known as the zero of the 
scale. The capillary action of the tube prevents the 
columns inside and outside taking exactly the 
same level, although the pressure on each is the 
same. As all scales of ordinary barometers are 
graduated by a dividing engine, they are not much 
liable to error should the zero point be accurately 
marked, and this is frequently not the case, the 
variation being known as the zero error of scale, 
and this error is necessarily constant whatever the 
height of the barometer. The capillary error, or 
the attraction of the sides of the tube for the mer- 
cury, is also constant, so at Kew these two sources 
of error are computed together. To do this a 
Newman's barometer, corrected by the Kew 
standard, is suspended with the one under trial, 
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and the mean difference of their indications under 
varying degrees of atmospheric pressure is obtained, 
and used as the single constant correction for both 
these sources of error. 

In the cistern of the barometer column the 
mercury should always stand at the same level, 
otherwise the change of level in the cistern must 
necessarily give a false indication inside the tube. 
As a rule, in marine barometers there are no means 
of mechanically adjusting the height of the mercury 
in the cistern. The amount of the capacity correc- 
tion may be determined during the construction of 
the instrument, or it may be allowed for in gra- 
duating the scale. To ascertain the amount of the 
error the barometer under trial is compared with 


THE SUN-SPOT PHOTOGRAPHING APPARATUS. 


the standard under artificial extremes of pressure, 
produced by an air pump, with a receiver of cast 
iron, having windows of strong plate glas. By 
these means all the sources of error in barometers 
are tested with facility. | 

The marine barometers have a part of the bore 
of their tubes contracted, the object being to pre- 
vent the “pumping” to which such instruments 
are liable on board ship, from the motion of the 
vessel. The proper amount of contraction is an 
important element as influencing the degree of 
sensitiveness of the instrument, and it was deter- 
mined by the late Mr. Welsh in two voyages made 
for the purpose. A marine barometer may be 
considered to be a good instrument when it falls 
from one inch and a half to half an inch, about its 
proper height, in four minutes. 

The next instrument of interest is a dividing en- 
gine for the purpose of graduating standard ther- 
mometers, instruments which are supplied from 
the observatory to men of science and leading 
opticians. Before graduating a standard ther- 
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mometer a small part of the mercurial column 
about żin. long, is detached from the main body 
of mercury by means of a mechanical contrivance, 

and is made to traverse the tube from one end to 
the other, while its length is accurately measured 
by the dividing engine, at every stage. Of course 
where the bore is wide the length will be small, 

and where it is narrow the length will be great, 

and by this means the variations in the bore of the 

tubeare registered. These variations being known, 

the freezing and boiling points are ascertained in 
the usual manner, The tube is then coated with. 
wax, on which the divisions are afterwards 
scratched at the proper distances determined by 
the process of calibration. The tube is lastly ex- 
posed to the fumes of hydrofluoric acid, by which 
the divisions are etched on the glass. 

In testing thermometers for the Government or 
private individuals a good mercurial standard is 
placed with its unofficial brethren in a scientific- 
locking pail, designed by Mr. J. Welsh, the ther- 
mometers having been first placed in a box with 
welting ice to see if the freezing point is correctly 
marked, and are then put in this vessel, and 
water at different temperatures, varying from 42° 
to 92°, is poured in. All this time one observer 
takes the readings and another registers them, the 
work being performed so expeditiously that 120 
thermometers may be compared in one day. The 
apparatus is, therefore, simple, practical, and suc- 
cessful. 

The magnetographs at Kew for recording the 
variations in direction and intensity of the force 
acting upon the magnetic needle were made in 
1857, the Government Grant Committee of the 
Royal Society having voted £150 for the purpose. 
Photographic self-recording instruments were first 
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introduced by Mr. Francis Ronalds, and his ar- 
rangement was afterwards improved by Dr. Brooke 
in the arrangements which he devised for Green- 
wich Observatory. These, in their turn, were 
improved upon by Mr. Welsh, who, assisted by 
Mr. Beckley, devised the instruments in operation 
at Kew. hese are placed in one of the lower 
rooms of the observatory, protected from damp by 
a vault which surrounds the inner wall, and sub- 
ject to few changes of temperature, the daily 
variation being within 1° Fah., and the annual 
range within 20°. There are three magnetographs, 
which register respectively the declination, vertical 
and horizontal faces. The declination magneto- 
graph consists of a rectangular bar magnet, 5:4in. 
long, 0°8in. broad, and O'lin. thick. It is sus- 
pended by a fibre of silk, and carries a small 
mirror, so that when the needle turns to the right 
or left of the magnetic meridian, a ray of light 
falling on the mirror moves backwards and for- 
wards on the sheet of photographic paper to which 
it is reflected. This sheet of photographic paper, 
being fixed round a drum moved by clockwork, has 
a zig-zag line drawn upon it by the moving ray of 
light. A fixed mirror throws a point of light on the 
same paper and draws a straight base line, with 
which to compare the crooked line drawn by the 
variations of the declination magnet. Thus, when- | 
ever the magnetic force pulls the needle to the right 
or left ofthe magnetic meridian, the motion is 
recorded. The principle, though not the actual 
arrangement of the recording apparatus, is ex- 
plained by the accompanying cut. Let A B be a 
ray of light reflected from the mirror B, upon the 
photographic cylinder C D. When the magnet to 
which the mirror B is attached is moved by any 
disturbing force, the ray of light must move 
between E and C on the revolving cylinder, and 
a zigezag record be the result. The declination 
magnetograph X is free to, move to allspoints of 
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the compass, so its attached mirror registers all 
declinations from the meridianal line SN. The 
same power, however, may pull the needle up or 
down, and to register this force another needle Y, 
of the same sizé as the last, is balanced by means 
of a steel knife-~edge upon an agate plane. This 
magnet also has its mirror, throwing a spot of light | 
up and down as it moves, the changes being recor- 
ded on a vertical revolving photographic cylinder. 
Thus, if the magnetic force varies upwards or 
downwards, or to the east or west, one or the other 
of these two magnets must register the fact. But 
suppose a magnetic needle to point to the north, 
and the magnetism of the earth to increase in 
intensity in that direction, it will not move the 
needle, only pull it a little harder against its pivot. 
To register such variations as this, the horizontal 
foyce magnetograph Z is introduced, consisting of 
-a needle as before, hanging by two threads, which 
compel the needle to point east and west instead of 
in its natural direction. Any variations of inten- 
sity in the direction of the magnetic meridian are 
necessarily registered by the motion of this needle. 
The light used to make these records is that of 
common gas, issuing from a slit placed end- 
wise with respect to the lens, to which it conse- 
quently presents a stratum of flame three-quarters 
of an inch in depth. The lens throws a bright 
spot of light upon the mirror ; the mirror reflects 
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this ag a line of light upon a hemispherical lens, 
which, in its turn, transforms it into the bright 
spot moving upon the photographic paper. The 
megnetographs at Kew have served as models for 
other sets of instruments sent to Coimbra, in Por- 
tugal, Java, Lisbon, St. Petersburg, America, 
Florence, and it is in contemplation to send similar 
sets to Stonyhurst College, the Mauritius, and to 
Australia ; in fact a fine instrument intended for 
the Mauritius is now being tested at Kew. The 
zig-zag photographic records of the variation of 
the magnetism of the earth are sent from the ob- 
servatory to General Sabine, the president of the 
Royal Society, who kindly superintends their 
reduction. 

Besides the continual record of the changes in 
the magnetism of the earth afforded by these in- 
struments, monthly determinations of the absolute 
value of the dip, declination, and horizontal force 
are made in a wooden house some little distance 
from the observatory, thus being entirely removed 
from the influence of iron. 
= In addition to the self-recording instruments 
already mentioned, there is also a barograph at 
work at Kew Observatory. The barograph records 
continuously the changes which take place in the 
barometer. It was devised by Mr. Francis Ro- 
nalds, and is so arranged as to give indications in 
duplicate, one set of which is sent to the meteoro- 
logical office of the Board of Trade, while the 
other is retained in the observatory. The instru- 
ment is very similar in principle to the magneto- 
graphs already described. A slit behind the tube 
admits the light, and as the mercury rises or falls, 
it shortens or lengthens the line of light, and 
varies the image on the photographic paper. 


Marine Steam Eneres.—John Elder, Esq., of 
the firm of Messrs. Randolph, Elder, and Co., ship- 
builders and engineers, of Glasgow, read a 
paper at the Royal United Service Institution, 
Whitehall-yard, on the evening of Monday (April 
30), at half-past 8, on Marine Steam Engines. 


SIEMENS’S GYROMETRIC GOVERNOR.* 

Some weeks ago we gave in this journal f an 
account of a new form of governor invented by Mr. 
C. W. Siemens, who had described it in a paper 
read by him before the Institution of Mechanical 
Engineers. We-now, through the kindness of Mr. 
Siemens, lay before our readers a drawing of this 
governor, and we shall thus be enabled to explain it 
more fullv. The governor consists, as will be seen 
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by bevel gear, as, shown in the engraving, or by 
other equivalent means. At the top of this shaft 
is fixed a wheel. of a cupped section, furnished 
with internal teeth, these teeth being in the same 
horizontal plane as the pinion at the lower end of 
the cup spindle.. Between the pinion on the cup 
spindle and the internal tecth of the wheel on the 
lower shaft, and gearing into both, are placed two 
pinions, as shown by Fig. 2, these pinions revolving 
freely upon studs fixed to an arm, which can, in 
its turn, revolve upon the central spindle. By 
means of a lever and connecting link, this arm is 
connected with the vertical arm of a bell crank, 
fixed upon the axis of the throttle valve, the other 
or horizontal arm of this bell crank carrying a 
weight. 

- The action of this apparatus is as follows: When 
the engine is in motion, the rotation of the lower 
vertical shaft would tend to make the two inter- 
mediate pinions revolve round it; this motion is, 
however, resisted by the weight fixed on the throttle 
valve lever, and the intermediate pinions are conse- 
quently made to drive the pinion fixed on the cup 
spindle and thus cause the rotation of the cup. 
When the cup is made to revolve, the liquid rises 
within it (its surface assuming a form approximat- 
ing to that of the cup, as shown by the dotted 
lines), and eventually overflows the upper edge. 
The portion thus overflowing is caught, and its 
motion arrested, by a set of radial vanes, M, fixed 
to the external casing. and from these it falls upon 
another set of vanes, L, cast upon the exterior of 
the revolving cup. The arrangement of these 
vanes is shown in Figs. 1 and 3. The action just 
mentioned, together with the power absorbed in 
setting in motion the fresh liquid drawn in at the 
bottom of the cup, produces a resistance to the 
rotation of the latter, which is constant ata given 
speed, an increase in the speed augmenting this 
resistance by increasing the overflow. It follows, 
therefore, thatif a constant driving power be pro- 
vided, the cup will continue to revolve at an uniform 
velocity. A practically constant driving power is 
obtained by the arrangement of differential gearing 
which we have already described; the “ pull” 
which the intermediate pinions are capable of 
exerting upon that fixed upon the cup spindle 
being limited by the resistance afforded by the 
weight fixed on the lever of the throttle valve. So 
long as the speed of the engine is such, that the 
teeth of the internal wheel move at the same rate 
as that at which the teeth of the pinion on the cup 
spindle are driven by the pressure produced by the 
weight on the throttle valve lever, the intermediate 
pinions merely revolve upon their studs; if, how- 
ever, the speed of the engineis angmented, the 


Ə | fact of the rate of rotation of the cup spindle 


by the engraving, of a cup, C, of a parabolic form, 


remaining uniform will cause the intermediate 
pinions, and the arm carrying them, to revolve 
round the central spindle in the same direction as 
the internal wheel is driven by the engine; and 
this direction is so arranged that the motion thus 
given to the arms carrying the intermediate pinions 
raises the weight on the throttle valve lever, and 
closes the throttle valve, thus diminishing the 
speed of the engines. If the speed of the engine 
falls below the proper rate, a series of movements, 
the reverse cf those just described, takes place. 

It will have been understood from what has been 
already said, thatthe cup will not maintain an uniform 
velocity, unless this velocity is such as to cause a 
continuous overflow over the brim of the cup; the 
driving power provided by the weight should, there- 
fore, always be sufficient to give such a velocity. 
If the dimensions of the cup are known, the velocity 


open at* both top and bottom, the latter dipping | requisite to produce a continuous overflow may be 


slightly below the surface of a liquid contained in 
an external casing, B. The cup is supported by 
four radial feathers, which connect it to a boss 
fixed upon a central spindle, the spindle passing 
down through an iron support, A, fixed to the 
bottom of the casing containing the liquid. The 
spindle just mentioned, is furnished at its 
lower end with a pinion, and is placed in the same 
verticle line as a vertical shaft, H, situated beneath 
it, and driven from the main shaft, S, of the engine 


* Extracted from Engineering, April 13, 1866, 
+ Engineering Feb, 2, 1866, page 66. 


found by the following equation :— 
[ate ig ee 


p = a) 

gh l + R?— 2937 

n= 6°2832 R 

In this equation n= the number of revolutions 
of the cup per second ; h=the height of the brim of 
the cup above the level of the liquid at restin the 
external casing ; »=the radius of the lower open- 
ing of the cup; R =the radius of the brim; and 
g = the force of gravity. All the dimensions should 
be expressed in the sãme units of! measurement. 
The leyel, of; the liquid can Bá seen by the glass 


gauge affixed tothe side of the external casing, as 
shown in Fig. 1; the cock at the bottom of the 
gauge affords the means of withdrawing some of 
the liquid, if requisite, or, on the other hand, an 
additional quantity can be put into the casing 
through a hole at the top, which is closed by a 
screwed plug. The dip of the cup, and the speed 
at which it will be driven, can thus be adjusted to 
any required amount. Radial feathers are formed 
- around the lower part of the casing, in order to 
prevent the main body of the liquid from obtaining 
a rotary movement; and loss from evaporation is 
obviated by making the casing air tight. Any 
liquid, such as water or parafin oil, may be 
employed. 

The gyrometric governor has stood the test of 
practical application very successfully. Oue of 
them has been at work for some months at Mr. 
Siemens’s telegraph works at Woolwich, and has 
answered exceedingly well. The rapidity with 
which it acts is very remarkable, and it has been 
found by experiments that, in the case of an engine 
fitted with this governor, two-thirds of the load could 
be suddenly removed without causing any percep- 
tible change in the rate of revolution. Our engrav- 
ings, which are drawn to a scale of one-tenth, 
represent a governor having a cup 8in. in diameter 
at the top, and 8in. high above the level of the 
liquid. ‘The resistance which a governor of this 
‘kind opposes to a change of speed is very great, and 
will enable it to be employed for regulating the 
speed of the-engines by the link motion, or for 
working the gate of a waterwheel, or in other 
cases where considerable power is required in the 
governor. It is by no means essential that the 
‘spindle of the gyrometric.governor should be main- 
tained in a strictly vertical position ; the instrument 
works equally well when placed at a considerable 
inclination, and it is therefore probable that it may 
be applied to marine purposes. Yesterday evening 
Mr. Siemens read a paper before the Royal Society, 
on “ Uniform Rotation,’’in the course of which he 
explained the principles upon which the gyrometric 
governor is constructed. 


VAN KANEL’S CHERRY STONER. 
This is a little machine designed to remove the 
pits from cherries that are to be preserved with 


sugar or dried. It is difficult to give a clear repre- 
sentation of this machine, owing to the nature of 
the framing, which is so open and light that the 
working parts become confused withit. In effect 
the work is done by turning a wheel, A. This has 
a pin in it which works a slide, B, inside the- main 
‘frame. 
action of the -pin in the slot, C, and there is a fork, 
D, attached:to it which receives the same motion ; 
besides. that, it has a movement on the centre, E, 


very much like that given a paddle in moving a | 


boat, 


ab. 


This slide rises and falls vertically by the 
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To stone the cherries they are taken by the 
stems and laid inside the trough, F, through 
notches in the edge. .A little pull detaches them, 
and they roll down on toa table, G, which rises 
and falls alternately and throws one at a time 
under the fork, D; as it descends it pierces the 
cherry and pushes the stone out through the bot- 
tom, as at H, and by a dexterous flirt, throws the 
fruit out at one side-into a vessel completely pitted. 

The machine was invented by Joseph Beare, 
Chester, Illinois, U.S. 


IMPROVED MACHINE FOR SHAPING FILE 

i OR OTHER BLANKS. 

By Tuomas Turron, of Sheffield. 

Fig. 1 is a vertical section, fig. 2 a back 
elevation, of the improved machine for shaping file 
blanks, and ‘fig. 3is a diagram showing the for- 
mation of the dies. a@, is the foundation plate, to 
which is firmly secured the standards at, a?; a’, 
a‘, ave the usual fast: and loose pulleys; a, is the 
driving shaft, upon which is keyed the fly wheel 
On the other end of the driving shaft is 
attached the universal joint a’, a’, a’, which 
actuates the mangle pinion a8, gearing into the 
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mangle wheel @, which is secured to the ‘shaft 1, 
running in ‘the ‘bearings 2, Upon the shaft b1, is 
fixed the pinton 6°, gearing into the lowersector ci, 


| which ‘takes into the sector £, rocking or vibrating 


im ‘the ‘bearings c?, ¢3, and ct, ct. Thus the sectors 


| cl, and c*, are cast or firmly attached to the jaws 
dJe, c, in which suitable seats are formed for 


receiving the pattern dies c’, cê, whose figures are 
obtained by making them of differential radii equal 
to the varying thickness of the articles songht to be 
produced, as shown in fig. 3. 

The action f the improved machine, and the 
manner-of forming ‘file blanks, is as follows :— 


“The steel is first-cut into lengths and -heated in 


a ‘suitable fuzmace; motion is then comimunicated 
to the machine, and when the jaws are -in‘the posi- 
tion shown in fig. 1 apiece is placed between them 
in thesmatrix-or gate ‘used for forming the edge, 
seen at ©, figs. 2-and 3, the dies being made 
slightly wider im the opening at front to facili- 
tate this -operatron. Motion being continued, the 
dies, from their excentric or differential radial form, 
are brought into forcible contact with the unformed 
blank, and simultaneously impress their form upon 
it and pass it out to the operator, as shown by the 
dotted lines in fig. 1. The continued motion of 
the driving shaft through the mangle pinion a8, 
mangle wheel a, and sector pinion 6, and sectors 


cl, and c?, again bring the jaws into the first-named 


position, fig. 1, when the partially fotmed blank is 
now placed in the gate c , fig. 2; another- vibra- 
tion is -made, and the blank is returned to the 
operator ‘finished, ready for the formation of the 
tang. 

The patentee claims, “ First,—the general con- 
struction and arrangement of self-acting machinery 
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or apparatus for shaping metals or forming file 
blanks, substantially as herein described. Secondly, 
—the application and adaptation of the various 
mechanical movements, whereby a pair of pattern 
or suitably formed surfaces are made partially to 
rotate or vibrate on their axes, first in one direc- 
tion and then in another, when actuated by a 
continued circular motion, substantially as speci- 
fied.” — Newtons Journal. 


RUSSIAN WORSTEDS AND WOOLLENS. 

The manufacture of napless or plain woollen 
stuff goods has not made the same progress in 
Russia as the production of cloth. The mechanical 
spinning of long-staple or combing wool, which 
met with so many difficulties in other countries, 
was first practically undertaken in Russia, abous 
the year 1845, by the brothers Gutchkoff. Fol- 
lowing in the steps of foreign manufacturers, they 
began by combed or spinning wool, making use of 
Russian raw material. The yarn thus produced 
proved well adapted to cheap mixed worsteds, as 
well as to printed fabrics of pure wool, of middling 
quality, such, for instance, as mousseline-de-laine, 
the inequality and want of smoothness of the 
yarn being almost entirely concealed by the 
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coicurs. In 1850, five more mills were opened in 
Moscow“for the spinning of combed wool. These 
principally use the best qualities of Russian wool. 
The machinery employed by the brothers Gutchk: ff 
is chiefly of French origin, the apparatus of Heil- 
man Schlumberg being preferred. Flint ard . 
Donisthorpe’s machinery is used at Count Lams- 
dori’s manufactory at St. Petersburg. The weay- 
ing of smooth worsted fabrics preceded the intrc- 
duction of machine weaving of long-staple wool, 
especially as regards printed woollens, but it has, 
nevertheless, not made the same progress as tke 
manufacture of cloth, silk, and cotton. ‘he wait 
of this necessary material has not been so great an 
impediment as the influence of fashion, which re- 
quires the constant production of new designe. 
These fabrics, being also principally consumed by 
the wealthier class, have a comparatively restricted 
market. The consumption of mixed woollen goods 
is, however, on the increase in Russia, and will, no 
doubt, greatly promote the spinning aud weaving 
of long staple Russian wool, Technically speak- 
ing, the weaving of long staple wool is making 
rapid progress in Russia, although still in the 
hands of but few manufacturers. Jacquard and | 
other improved looms are being widely introduced, 
and the art of dyeing is now more carefully — 
studied, , o 


CEMENT FOR SUBMARINE WORKS.—- At a recent 
meeting of the French Academy, a paper by M. 
Poirel, “On the Different Kinds of Cement which 
are used in the Fabrication of Artificial Blocks for 


| the foundation of Submarine Works,” was “ead. 


M. Poirel stated that the only cement which can 
effectually resist the disintegrating effects of salt- 
water is\thatanade ofthe pozzelane/of Rome, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
_our correspondents. | 


THE ENGLISH MECHANIC AND THE NEWS TRADE. 

Sir,—IS is now upwards of four weeks since the index, 
title page, and cover for binding your second volume 
were announced in the pages of Tas ENGLISH MECHANIC 
as ‘now ready. Although a subscriber from its com- 
mencement, I have hitherto been unable to obtain them 
in Manchester. Have the agents here some objection to 
supply them? Iam anxious to have my second volume 
bound, and it is annoying to be constantly told that 
“they are not ready.” Perhaps you can explain the 
mystery. J. L. B. 

OUR ANSWER. ` 

[So numerous are the complaints which reach us, ofa 
similar character to the above, that in self defence we 
must speak out, and in our turn complain ofthe cruel and 
unjust manner in which we are treated by country news- 
agents. We allow the trade discount to the full; the 
ExnaLIsa MECHANIC enioys a very large circulation, and 
is liberally taken up by the London agents, while those 
inthe provinces (Manchester, Sheffield, and Birming- 
ham more particularly), order from their town agents 
even fewer ‘than the number of copies that they are 
likely to sell, for they will never risk the chance of a 
single copy being left unsold. This close-fisted manner 
of transacting business has a most hurtful influence to 
a class journal like the Enauisa Murcaanic, for persons 
in country towns who may have heard of it for the first 
time will nottrouble themselves toinquire at many shops, 
nor do they care to pay an extra charge and obtain it 
through the post, and so, while the publicare annoyed 
by the want ofa sufficient supply of the ENGLISH ME- 
CHANIC, the proprietor of the journal, though spending a 
large sum of money weekly in advertising,.is debarred 
from increasing the sale of his property to the extent 
that it is capable of by the neglect and apathy of country 
newsvendors. The proprietor, while lamenting that 
the subscribers to the Eneuisa Mecuanic should have 
any cause of complaint, begs them to lend their kind aid 
and insist upon their newsagents supplying them with 
back numbers, current numbers, parts, title sheets, or 
cases, as their wants may occur. All the back numbers 
have been reprinted and the volumes are now ready. | 


BITUMINOUS LIMESTONE. 

Sir,—The occurrence of this mineral in Scotland is 
somewhat rare, but although it does exist it seems not 
to be recognised as of mercantile value, and is, there- 
fore, so far as the writer can learn, unwrought. 
At the northern limits ofthe Scotch coal fields there is a 
dark brown bituminous limestone, in connection with a’ 
thin seam of rich clayband ironstone below, and above 
a black laminated shale, containing small balls of solid 
bitumen. In description, the bituminous limestone spoken 
of bears a close resemblance to those described in ‘Manual 
of Geology,” by John Phillips, 1855, pp. 174-5, as exist- 
ing in Derby and Yorkshires, and in ‘‘Ure’s Dic- 
tionary,’ under the head ‘‘Bitumen,’? as being 
wrought in Obsann and Puy-de-la-Poix, France. 
Some of your Derby and Yorkshire. readers may be 
able to inform me what, in their respective counties, is 
made of the bituminous limestone referred toby Pro- 
fessor Phillips, and of itsmercantile value, if it has such. 
In return I shall be most happy, so far as my limited 
knowledge goes, to correspond, through the medium of 
your journal, with those of your English readers desiring 
information relative to the Scotch coal measures. 

Glasgow, April 20, 1866. - ENERINITE. 


RADIUS OF A CIRCLE. 

Sir,—Permit me to draw your attention to three errors 
in my two letters, in your last number of the ENGLISH 
MECHANIO, namely, onthe last division oftherule for find- 
ing the radius ofa circle, when the pitch and number of 
cogs are given, there is 207 instead of 20; the word “‘ disc’? 
is used throughout instead of dia. (diameter) ; and after 
the word teeth, the word “‘ near,” instead of $ wear.” 

J. SHARPE. 


: TEETH OF WHEELS. ee 
Sir,—I thought my last note would be a sufficient 
guide (so far as it went) to inquirers and others on the 
teeth of wheels, as it will not do to occupy your columns 
too often with such elementary knowledge as evéry one 
who hasbeer six months apprenticed to a millwright 
ought to have.at his finger ends. I send you my address, 
so that J. D., J. Sharpe, or C. Knight, may write to me if 
they have any question to ask or suggestions to make on 
the following observations, in which each of them may 
look for a bit for himself, I. The pitch of a wheel isa 
straight line connecting the centres of two contiguous 
teeth at the pitch circle, that is, it is a chord of that cir. 
360° 


cle subtending an angle of ——, in other words, it is the 
N 


. side ofapolygon ofas many sides as the wheel has teeth, 
. therefore go multiplier, founded on the assumption that 
P x N=circumference, canbe correct. The multipliers 
are to be calculated from the number of teeth by the 
formula I gave before; and the diameter of wheel varied 
as thepitch, seeing that the angle remains the same-for 
the same number of teeth, and it is only extending the 
radius to get any pitch from 1-1000th part of an inch to 
Saye you want. 
. The old millwright plan of dividing a line into 
7 and 11 parts, a8 explained in No. 56, is a still more 
clumsy method than dividing the circumference, equally 
rons in principle, and not so close an approximation 
as 3'146. ` ` 7 | 
ITI, Givitig increased thickness to wooden cogs, 80 48 tò 


‘have had occur seyéral times in my own house. 


equalise the strength with cast iron cogs, is not only no" 
thing new, but isthe constant practice ofalitolerably good 
millwrights. That the wooden cogs should, if possible, 
be in the wheel, seems evident from the fact that while 
it is quite possible, and often happens, that a wheel will 
strip a pinion, itis next to impossible for a pinion to 
strip a wheel, and it is no long job to knock in a few 
cogs, when they are kept ready blocked out, as they 
should be. 

IV. The proportions 38 to 25 are fully heavy for the 
wood, as good hornbeam or ‘beech will often wear out 
cast iron teeth, without showing much abrasion, and 
they do not give way with a snap as cast iron does. 35 
to 28 would be nearer the thing for practice, though 38 
to 25 is nearer the absolute strengths. 

Will Ulrich Zuinglius give his address ? I would like 
to correspond with him about boilers. 

J. Connor should give us a more extended letter on 
screw cutting and change wheels ; it is often a bothering 
affair to beginners at the lathe, as I dare say De ove: 

ENS, 


VELOCIPEDE. 
Sir, — The nearest approach to a velocipede is 
I think the one contributed by Ulrich Zuinglius, Bir- 
mingham, but even with his I must find fault, as there are 


only two wheels. It must be very subject to slew, though | 


it may do very well on a smooth plane, but on a common 
road, one wheel striking a small stone or dropping into 
a hole will cause it to swerve, which is nota pleasant 
thing when going ten miles per hour. Mr. Zuinglius’s 
idea is somewhat identical with my own, only I have three 
wheels and can rest when going down hill, The sus 


Fig. 1. 


Fig, 2, 

pension is also a little different ; instead of crutches, I 
have a wide india-rubber belt to go roundthe waist, with 
an adjustment screw: for a person of different height, 
as shown in sketch 1. My rest going down an incline 
is by two hanging steps, as shown in sketch 2. To do 


your Birmingham: correspondent justice, I consider 
that his and my own designs are better than any others 
out, for with their gear, cranks and levers, they are 
hard toil for a little pleasure. R. F. HOLLOWAY. 


. WATER IN GAS PIPES. 

Sir, —In reference to the letter of W. H. Wallace, in 
No. 57, I think there must be some mistake. I have 
had considerable experience in gas-fitting, and have 
never known a single case of water in gas pipes where 
the pipes have been properly laid (that is, inclining 
every way to the meter), in fact, it is impossible for the 
water to remain in them where so laid. 

But it is possible that the water may have condensed 
in the pipes in sufficient quantity to run back into the 
meter, and raise the water in it above the proper level, 
in that case the lights would certainly go out; this I 
The 
remedy is of course to unscrew the plug of the meter, 
and let the surplus water run out. 

If this was not the cause of the trouble experienced 
by your correspondent, then the water must have col- 
lected ın some bend or ‘‘ nook ” in the pipes unobserved 


by him. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Minium Paint FOR Jron.—A patent was granted 
to a Newcastle firm some years since. Can any reader 
inform me what was the specification ?—AMATEUR. 

VaRNIsHING VioLtrIns.—The beautiful brown red 
clear colour of the varnish of the old cremona violins is 
a difficulty to attain in oil varnish. Information on the 
subject would be thankfully received by an—AMATEUR. 

Picture Curanine.—The most simple application is 
water and plenty of it. Ifthe coats of varnish are very 
thick, the scraper may remove a good deal. Spirits of 
wine.and turpentine may be applied, but the scraper, 
spirit of wine and turpentine will all attack the paint as 
wellas varnish, and the art of picture cleaning is to 
stop action before you arrive atthe paint. Water will 
stop further action of the spirits. Experiment only on 
a corner or an unimportant part of a picture. Cabinet 
makers add to French polish a sufficient amount of resin 
to form a varnish for such portions of their work as 
the rubber will not reach. But if shellac is the basis of 
the French polish the‘solution should be strainedjthrough 
calico to render such varnish clear.—AMATEUR. 

Copan VarnisH.—The cause of copal being difficult 
of solution in spirits, &c., isthat it contains an essential 
oil, which by boiling with oil (linseed, &c.), for the 
manufacture of varnish, is dissipated by the heat. If 
copal is heated and melted it may be dissolved in methy- 
lated spirit or turpentine. There is however an objec- 
tion to overheating, as the copal is deteriorated. The 
proper amount of heat must be found by trial, when 
there willbe no difficulty in dissolving the copal in 
spirit of turpentine or oil.—AmatzuR. 

Tusing.—Stanton Brothers, Shoe-lane, will supply 
telescope or any other tubing. AMATEUR. . 

MATHEMATICAL InstRuMENTS, &c. — All polished 
steel are best kept from rust by enclosure in woollen 
material. The high conducting power of metal causes 
easy condensation of moisture (the cause of rust); wool 
is a good non-conductor of heat or cold, —AMATEVE. 


‘four in another. 


WiLL any reader inform me how to make an harmo- 
nium, with the stops, expression, tremulo, &c., pro- 
viding I buy the reeds? Lalso wish to know how tə 
enamel wood white, like clock dials.—J. W. 

Castings, Ice Housz, &c.—Will some kind reader 
give me afew hints as to the best way of preventing 
“air holes’? or “ flaws’? in brass castings; and also 
inform me of the best plan for constructing an under- 
ground ice-house, especially with regard to its en- 
trance P—FRIGIDUS. 

WATERPROOFING CLota.—Can any reader give details 
which will enable me to waterproof apiece of cotton 
cloth one yard square—it must be pliable P—B. Isx. 

CameERa.—Will any reader tell me the cheapest and 
best way of constructing a portable camera obscura, 
and say if the lens should be a convex or a concave ?— 
JOSHUA MADDOCK. 

HreEction or Kiun.—Having a large chalk pit on my 
farm, and finding it difficult to procure ashes for my 
agricultural operations, I am desirous of erecting a 
small kiln to burn the chalk into lime, for which at 
‘present we have to send six miles in one direction and 
Will any reader kindly advise me as 
to the best means or improved methods of erecting 
the kiln, and the best size for the experiment on a small 
scale to begin with P—A Country SUBSCRIBER. 

SHAPING Cuntres.—lI thank my brother reader, * An 
Old Hand at the Work,” for his information on cleaning 
silver Geneva watch dials. I have since purchased a 
watchmaker’s pivot turn. Perhaps “An Old Hand at 
the Work,” or some kind friend, will instruct me how 
to shape the centres for pivoting verges, pinions, &e. A. 
drawing would be very handy.— AMATEUR WATCH- 
MAKER. 

Suipr Rxest.—Will any correspondent kindly give a 
description, with drawings in detail, of the most ap- 
proved form of slide rest for a foot lathe? This would 
prove a great acquisition to myself and to others who 
may wish to add aslide rest to their lathes, but who 
have not access to drawings or patterns.—DELTA 
(Derby). 

Tue Lat wz.—Will some correspondent answer the fol- 
lowing :—How can I fasten a cord so as to form an end- 
less cord for a lathe, one that has three ov four strands ? 
Also tell me the best method to unite @ gutta-percha 
one; so that there shall be no swelling at the joints. Can 
I use an oval and an eccentric chuck on a hand lathe 
with back gear driven by the foot, the height of centres 
being 34in,, if so what will the expense be ?—Sys- 
TEMATIC. : 

Heating RooĮmus.—Suppose a room 96ft. long, 47ft. 
wide, and 12ft. high. In warming the above, whether 
would the heat be better applied in one 4in. pipe along 
the centre of the room, at a distance of 7ft. from the 
floor, or in two 2in. pipes (one on each side) adjacent to 
the wall, and at the average heights of about 1ft. from 
the floor? Secondly, for the sake of economising the 
waste steam and condense water, supposing the same 
(2in. pipes) to have an uniform incline towards the 
boiler of about lin 36, would the condensed water by 
virtue of gravitation be allowed to fall back into the 
steam chamber of the boiler, when under circumstances 
of 401b. (or any other) pressure above the atmosphere ? 
—AMOS FLETCHER. 

Hor-waterR Pomp.—lI am ina sad dilemma, but per- 
haps some of your numerous readers can assist 
me. I have a 3in. pump, made of copper, used for 
pumping hot wort into a copper, and wanting to get the 
brewing done quicker, I had a second suction pipe put 
on, to lead into another copper, thinking to pump up 
boiling liquor into the upper copper. But I find the 
pump will not draw after the liquor reaches 170° Fah. 
I can get plenty at 170°, but none beyond it, I shall 
feel most grateful for any information on the subject.— 
ARGUS. 

VuLocipEepr.—In answer to ‘* Philo-Montis’’ respect- 
ing my velocipede, the pole is 8ft. long; the wheels are, 
back ones, 4ft. high, and front ones, 3ft. 6in. high; the 
crank is Sin. long, and has four wheels.—W. P. WHEEL- 
W RIGHT. , i v 

Section or Tussr.—Seeing Mr. Thomas Symons’s 
answer to David Wood, on the oblique section of a tube, 
which I have proved and found correct, I beg to ask Mr, 
Symonsa question on the same subject. How am I to 
ascertain how much level to get? {is there any given 
rule? Suppose, for instance, that [had along tube, say 
15ft. high, 4ft. diameter, with a rake 2ft. 6in., or in other 
words 2’ 6” out of perpendicular, how can 1 find out how 
much to cut off, or what level to give to that, or any 
similar tube? ` As I donot understand algebra I should 
like a plain answer,—DanizL LAMBERT. 

MaGNETO-ELECTRIC EnNgine.—l am connected witha 
railway, I have a battery, such as we use, consisting of 
six pairs, copper and zinc, each plate nine square inches, 
worked with copper in porous cell (sulphate of copper), 
zine in water. Will “ Carbon” kindly inform me in 
making a magneto-electric engine on his plan, what size 
of wires, &c., would be worked by it in the magnet? I 
am much smitten with the good properties of the 
Enqguish MurcHanic,and shall be happy to give any in- 
formation in my power, at any time, to assist its readers. 
—Sration Master. 

PHorograpHy.—What is the best method of obtaining 
enlarged copies from an ordinary carte negative, up to 
say 26in. square? Canthe enlargement be obtained by — 
means Of an ordinary } plate combination portrait lens ? 
if so, describe the mode of using the lens; if not, what 
description of lens is requisite; and where can such a 
lens be obtained unmounted? - What are the con- 
stituents ofthe new negative developing fluid referred to 
in your last number (56) P—I. N. 

Inx.—Can any reader give a good formula for copying 
ink, avoiding the use of sugar, treacle, or other sticky 
additions, which cause the mixture to become too thick 
to flow freely in writing ?=I,N, 


contemporary the mixture requisite for producing these 
beautiful phenomena is given as, one part of pure oleate 
of soda to 50 parts of distilled water, to be mixed with 
two-thirds of its bulk of pure glycerine. Can any reader 
inform me where oleate of soda can be procured, if it-is 
known by any other name, and what are its comno- 
nents, and how manufactured ?—I. N. 

Borine Horrs IN Ivory anp Bonwz.—Will any reader 
describe to me the shape of the bits used by brushmakers 
n boring the holesin ivory and bone, and say ifthe ivory 
and bone are put through any particular process previous 
to doing so P?—AmatEeuR BRUSHMAKER. . 

SCARLET AND Brack Japan.—Will any reader inform 
me ofthe method for japannine the scarlet and black 
wood work used by brushmakers ?—AMATEUR BRUSH- 
MAKER, 


Burnine SmoxE.—Will any correspondent give me a | 


good and cheap method of burning smoke in a double 
flued boiler, diameter of fire boxes 3ft. P—A Young 
ENGINEER. 

AERATED MACHINE ror GINGER Burr, &c.—Can any 
reader give meinstructions for making a small machine 
as above, simple and efficient P—C, MILLARD. 


OUR SUBSCRIBERS’ EXCHANGE. 


Seeing in Our Subscribers’ Exchange that “J. E., 
Regulay Subscriber,” wishes the address of “W. P, 
Wheelwright,” my address is, W. Poate, West-street, 
Havant, Hants. | : l 

VELOCIPEDE.—I have a velocipede constructed to 
carry three persons, in gond working order, which I 
would exchange for a good 14 or 2 horse power steam 
boiler. I gave the drawings of this velocipede in this 
magazine afew weeks ago. It will run 12 or 14 miles 
an hour with ease. I have also two wheels 3ft. 6in. 
high, and one front one 2ft. high. I will exchange 
these for a good working model of a steam engine 
with oscillating cylinder and boiler complete. These 
wheels are new and bound complete.—W. Poanse, West- 
street, Havant. 

VELOCIPEDE.—AS the question of the velocipede inte- 
rests a great many subscribers, I take the opportunity 
to inform them that I have a design for one on quite 
difterent principles to any yet shown in the Ewa@uisy 
MECHANIC. One person could work a machine to carry 
three or four besides himself, easier than he can carry 
himself by those at present in use. I have not the 
means to put the thing in hand myself, and each week 
have expected to see some correspondent hit upon the 
plan. Any person who will provisionally patent the 
affair, and make the first machine, may have half the 
profits in the concern. The expense of making one of 


my velocipedes would be perhaps double of those now | 


in use, as they must be well made, and be of sound con- 
struction.—W. T. D. 

Wiil “ Clifford ” send his address to E, Winter, North 
Bar-street, Beverley ? 

I should be glad to communicate with “ Reed and 


Heald Maker,” respecting weavers mails.—G. HUGHES, | 


- Temple-street, Wolverhampton. 

Can any reader tell me where to buy, or how to make, 
a cheap astronomical telescope ?—W. B., 4, Francis- 
terrace, Dacre Park, Lee, Kent. 

Has any correspondent got a good screw cutting and 
self-acting foot lathe, 6” centres, or less, either new or 
seerond hand, for sale P—T. A. P. 

Would * Clifford,” of last week’s Exchange,” please 
‘ He his address to Mr. Swain, Stuart-sereet, Luton, 

eds i i 

Ihave a capital little machine for covering wire with 
silk ; it is well made by a mechanic. 1 should be glad 
to exchange it for a microscope.—RoBERTUS. 

if W. Hinds will communicate with me by letter and 
let me know what portion he has ofthe engine, and size 
and stroke of piston, and height of standards, I will give 
him all requisite information.—W. Watson, 16, Angel- 
court, Throgmorton-street, City. 

I have a work, unbound, in 12 numbers, 2s. each, by 
W. Mackenzie, entitled, ‘ A Record ofthe International 
Exhibition, 1862,” as good as new, which I wish to 
exchange for a good telescope. Will give or take differ- 
ence.—Address, Jonn Tarnam, Cheapside, Shelf, near 
Halifax. l 

In answer to “ Clifford,’ I beg to say that T have a 
set of photographic apparatus, good quality and com- 
plete; which I am willing to exchange with him for his 
opera-glass.—D. Warp, No. 4, Upper Crown-street, 
Reading. 

1 have an original Johnson’s Dictionary, containing 
the History of the English Language, Grammar, &c., 
consisting of nearly 1,000 pages (20in, by 12in.), which 
Tam willing to exchange for a working model steam 
engine, steamboat, or any working model of machinery, 
or @ useful telescope.—C. R. W. 

“Stone Contractor ” will obtain the sort of machine 
he requires from H. R. Marsden, Soho Foundry; Mea- 
dow-lane, Leeds.—U. X. L. 

_ Tam in want of a case of mathematical drawing 
instruments, second-hand, in good condition.—Apply, 
with particulars, J. ORCHARD, Crewkerne, Somerset. 

-I have the heads and rest of a 6in. centre lathe, with 
back gear, which I would exchange with “ Algernon 
Fymons ” for his 3tin. ditto.—My address is Jonw 
Lawson, Holmfitth, near Huddersfield. 

I have a collection of about 450 postage stamps, many 
very rare, and all in good condition, which I should 
like to exchange for a high-pressure steam boiler, capa- 
ble of driving a small engine of bin. stroke and 22 bore. 
T have not collected for about a year, so that the number 
might be easily increased to 600 or even 600,—H, K, Rp, 
33, Leonard-street, Hull, 
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I have a small lathe, 2in. centres, on a bench with 
two cast-iron stands, driving wheel and treadle, vice, |. 
and turning tools, &c., a small grindstone, 10in. diam- 
eter and 24in. thick, mounted on a neat cast-iron trough, 
can be worked by a small driving-wheel. Also working 
drawings of a one horse-power horizontal engine, with 
cylinder for the same bored out and turned at the 
flanges: a small brass model of a horizontal engine, on 
a 10in, x 2hin. bed plate “a very neat working model 
force pump, with ball valves, plunger 3-16ths diameter, 
suitable to feed a boiler for a model engine; screw 
plates, stocks and dies, &c. I also have a very neat 
stereoscopic camera for one lens, nearly new. Any of 
these articles I will exchange for a working model loco- 
motive engine, chemical chest, or a full plate lens, or 
any useful article.—Address T. W, G., Post-office, Hyde 
Park, Woodhouse, near Leeds. 

Tur “Oxniver.’—I should like to correspond with 
Mr. J. Martin on the “Oliver; also on his method of 
making wood screws, if he will grant me the privilege. 
—WASHINGTON. 

Hortus Siccus.—Some time since a subscriber in- 
quired for instructions for forming the above. He can 
obtain the proper drying paper for his plants at Van 
Yoorst’s, Paternoster-row, ab 10d. per quire, size 16in. 
by 10in,, and larger sizes in proportion. Full instruc- 
tions ‘in'the preparation of the above would occupy too 
much space ofthe Engntish MECHANIC, but if he will 
send his address to H. R., 45, Great Ormond-street, 
W.C., I shall be most happy to communicate with him, 


— 
« ¢ 


REPLIES TO QUERIES. 


TELEGRAPH Sronwans.—There is nothing new in the 
suggestion of“ W. X, L.” A system of telegraphy iden- 
tical in principle, and very nearly so in practice, with 
his, was invented some six years ago independently by 
Captain (then Lieutenant) Colomb, R.N., and Captain 
Bolton, of the 12th, who have since then jointly patented 
it. Captain Bolton read fa description of his invention 
before the Royal United Service Institution on the 4th 
May, 1863, and Captain Colomb of his on the 29th of 
that month, before the same institution. These signals 
were adopted by the Admiralty in the year 1864, and 
are now in usein the Royal Navy. “W. X. L.” will find 
the fullest details, both theoretical and practical, of this 
mode of telegraphing in the “Journal of the Royal 
United Service Institution,” Vol. 7, No. 28, published by 
Mitchell, of Charing Cross, price five shillings.—AN 
OFFICER. a | 

Morse Kry.—Herewith I senda sketch of a Morse key 
at the request of “ Electricity.” Itis very plain ; some 
are made more fanciful, but answer the purpose no 
better, Being a poor draughtsman I have not been able to 


os ee 


adding to it, 


Ae 


by degrees, a little : caustic soda, so long 
as the precipitate formed is re-disselved; this neu- 


. tralises a great portion of the sulphuric acid, and thus 
the iron is not so readily acted upon.” Ihave not seen 


in print that zine could be so coated. Now for my se- 
cond offence—coating carbon. I omitted to state that 
nitric acid would acl upon the copper so deposited. Well, 


| I did not tell you to put it in nitric acid. At the time I 


wrote I had in mind a large battery of 80 cells with 
carbon and zinc plates in sulphuric acid, the carbons of 
which are good after four years’ use. Some readers of 
the Eyeuisa Murcnwanyre will be glad, no doubt, to use 
carbon so coated in preference to platinnm.—Moxvs. 
Screw Saarr.—The adjustment of a screw shaft to the 
crank shaft, so that the one shall bein right line with 
the other, is important to ensure equality of wear.in the 
bearings, to avoid friction, and prevent breakage. 
Screw shafts are broken by the outermost bearing being 
too high, and the inner block caps being screwed tight 
causes great pressure on the small end, which is in ratio 
to the difference of height between the two points. 
Also when the outer bearing has worn low, the danger 
is.nearly the same. Again, the screw and intermediate 
shafts together being much longer than the crank shaft, 
and not strictly in line with it, will break the crank 
shaft. Instead of lining the bearings aboard the ship, 
the better way is to fit all which belong to the screw 
and intermediate shafts in the shop, and fix the blocks 
to their respective places while on the shaft. This is 
not, however, easy in some cases, but in the majority of 
small work is advisable. But whether or not the bear- 
ings for the screw shaft are bored first in the shop, the 
crank shaft should be thoroughly fitted down into its 
place before lining out; this applies more especially to 
old work, when the engines are fixed by the holdfast 
bolts; when it is easy to rotate the crank shaft and 
describe a circle on the side of the brass, by means of a 
scriper fastened to a staff at the end of the shaft. When 
this brass is bored replace it and put in No. 1 inter- 
mediate shaft, then when all is fitted and the cap 
screwed down, rotate the crank shaft again, and de- 
scribe another circle upon the next block, after which 
insert No. 2 intermediate shaft, and when this is in do 
the same for the others. This may appear rather tedi- 
ous to some who are not very particular, but very tole- 
rable precision may be obtained by this method, care 
being taken that the engines are fixed somewhere near 
the centre of the ship ; if not, the propeller shaft might 
be considerably away from the sternpost. A respect- 
able approach to correctness is ensured by scribing with 
the crank shaft, but only with relation to the engines; 
if these are much away from the proper place this 
method is not applicable. When this happens, a cord, 
strong, but of small diameter, is stretched from the for- 
ward end of the engines, along the centre of the brasses, 


show the position of the terminals, but I will explain 


that for the convenience of connecting the key in circuit 
with other apparatus, three terminals shonld be fixed 
on the board, and connected by wires soldered to the 
nuts and screws marked respectively, copper, line, 

instrument. Onemode of connecting this key in circuit, 

is to join copper of battery to corresponding terminal on 

key, and zinc of battery to earth. The line wire, after. 
passing through a galvanometer, is joined to line of key, 

and a wire from instrument of key, through the Morse, 

thence to earth. My sketch shows the key in position to 

receive signals or currents. On depressing the key 

lever the contact points at the right are joined, the left 

hand disconnected, so that the current flows from 
“ copper,” out at ‘line,’ thence to distant station. A 

bent steel spring throws the lever to the position to 

receive. I have omitted to show the spring in my 

sketch.— ELECTRA. 

$ ELECTRICITY. —In answer to“ W.G. W.,” the best way to 

regulate the intensity is to withdraw the iron core, that 

is, make the core to slide in and out; this requires the 

make and break altered, or you may make one-third of 

the length ofthe core fixed and two-thirds movable. If 

you do not understand write again. You will find the 

secondary wires not too thin to solder, but they do not: 


require it like the primary coil; any contact is good 


enough.—ELECTRA. 

COATING IRON WITH Correr. —“ Xenophon ” thinks I 
have made a mistake because he has not succeeded in 
coating iron with copper. To prove that I have not, I 
will forward to the Editor a plate of zinc and one of 
copper so covered. He shall be at liberty to forward 
them to you, or subject them to the examination of any. 
one he thinks fit. I have stated nothing wonderful or 
new, for Napier, in his “Metallurgy,” says, ‘The sul- 
phate solution for covering iron should be prepared by. 


and continued through the distance to the sternpost ; 
from this cord, at equal distances, dots are made on the 
blocks or brasses, from which to describe circles: the 
cord is also useful when the blocks are not there, to | 
point out their places, his plan will serve to modify 
any difference which may exist between the centre of 
the crank shaft and the centre of the opening on the 
gternpost. The amount of defiection in the cord will 
not be of any importance if it be strong and tight, and 
by this means the whole of the brasses may be lined at 
one operation, ifin the blocks. But the principal advani- 
tage in this way of lining is the saving of time, and thé 
opportunity it gives to rectify any block or brass which 
may require it. For the general arrangement of screw 
shafts these remarks will suffice—any special case should 
be mentioned; but the way in which the question is 
put is instructive—Camzron KNIGHT. o 
Stram Porrs.—Our young friend the “ Aniateur” can 

make steam passages for very small cylinders by dril- 
ling them. If the cylinders are cast without ports, they 
can be made round by the drill, instead of rectangulai’. | 
Circular holes will do for such small work, and save 
much time in cutting. It seems that our friend has 
made his cylinders without ports and wishes now to cut 
them; if so, the drill process is easiest.—CaMERON 
KNIGHT. ye 

“Sream Porrs.—‘ A. B. F.” wishes to know how to 
cut the steam ports of a model cylinder. The best way 
is to have the cylinder cast plain, without thé. gridiron, 
as the outside can then be turned clean: if the valve 
portion be cast hollow, so that the plate is only one- 
sixteenth of an inch thick (of course leaving a division 
between each port), it will be easy to drill the ports out 
and open them with a very small square file ; this part 
can then be brazed or hard-soldered to the cylinder,— 
NIGER; JUNIOR, : 
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Stram Gavexr.—The elegant, compact, and portable 
gauge, both for pressure and vacuum, is by the French- 
man Bourdon: it ismade without mercury, and acts by 
a spring and small segment rack and pinion; but it iş 
a patent. The syphon mercury gauge is very simple in 
construction, but the objection is that for high-pressure 
boilers it must be of such great length that it becomes, 
inconvenient. It should be made with iron pipe, of 
small diameter, to save mercury ; the connection of the 
syphon to the boiler should. be of brass, with a stop- 
cock; but care must be taken to make the pipe consi- 
derably higher than the point where the mercury will 
rise to by the general working pressure of the boiler ; if 
not the mercury may be pushed out and wasted.— 
. CAMERON KNIGHT. l 

NITRATE OF SILYVER.—In answer to “G. Edwards,” I 
give an extract taken from the first number of the MIR- 
ROR OF Science: The washings may be collected in a 
barrel in which a sheet of copper is placed. The silver 
will be precipitated in about 24 hours. When the liquor 
has been often renewed, and a quantity of gray powder 
has collected, it may be dissolved in nitric acid and 
crystallised.” Will any of your correspondents inform 
me of the amount of ingredients to form the porous por- 
celain? Iam much pleased with the manner in which 
your excellent publication is managed.—ALcHEMIST. 

Section oF T'uspu.—David Wood, wha in No. 53 re- 
quired information respecting tube sections, will find the 
following to answer ;— 
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Let A, B, Œ, D, Fig. 1, be the given cylinder, having 
one of its ends at an angle to the sides, as A, B, itis 
required to find the envelope. Upon the base C, D, draw 
a simicircle, which divide into a number of equal parts 
(the more the better), as 1,2, 3, 4, 5, &c., through these 
points draw the lines 1,1, 2,2, &c., parallel to the side 
C, A, of the cylinder ; then set off as in Fig. 2, the line 
E, F, G, equal in length to the circumference of the base 
of the cylinder; or, which is the same thing, equal to 
twice the simicircle drawn on O, D, Fig. 1; upon E, F, 
G, mark off on each side of F the same number of equal 
distances as in simicircle O, D, and draw lines as F, H, 
1,1, 2, 2, &c., perpendicular to E, F, G; make F, H, equal 
in length to C, A, and H, I, G, K, each: equal to D, B, 
also each of the perpendiculars equal to the lines in Fig. 
1 bearing the same fieures.as 1, 1, 2, 2, &c., then the line 
traced through these points will form A, side of the 
envelope ; the whole of which is contained in the figure 
E, I, K, G.—Gnor@et BENNETT. ` l z 

Viouins are purfled with a small double-edged cutting 
gauge, Which may be made‘according’ to figure, in which 


a 


= 
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| 
2 
A is a piece of hard wood, with a small hole at B, 

through which are inserted and wedged, or otherwise 

firmly fixed, at the proper breadth of the purfling, two 
small pieces of watch spring, 1 and 2 (or steel), which 
must be wellandaccurately sharpened in the form of a 
lancet. A should not be more than }inch thick. The 
tool when made is passed carefully round the edge of 
the violin, well guided by the shoulder Cut two 

parallel lines, between which the wood may be chiselled 
out with a very sharp bradawl. Thisis the maker’s 
mode. Possibly the groove might be cut also with the 

slide rest dril.— AMATEUR. 

FRENCH PouisH.—l$lb. shellac to 1 gailon spirit isa 
good proportion; naphtha should be used only for 
coarse work. Methylated spirit is much preferable. No 
better polish is made than that with shellac alone, 
but in finishing let the work if small, and can be con- 
veniently done, be warmed.— AMATEUR. 

Oax is ‘stained dark by lime or soda; walnut would 
probably also be darkened by the application.—Ama- 
TRUR. ' 

Guy BARREL Srarnine.—Having myselfreceived much 
valuable information from your excellent journal, I 
think it my duty (and the duty of every subscriber), 
when I can, to answer any question asked. In answer 
to “J. Chapman’s’’ query respecting gun staining I send 
the following receipt :—Mixture used in gun staining, — 


Ve 
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Spirits of wine, loz., tincture of steel, loz., muriate of 


mercury, 0z., nitric acid, $0z., and water, one quart. 
The above mixture must be well incorporated before use. 
Process of staining.—lst. The grease to be removed by 
coating the gun with lime, put on in a thin paste, and 
allowed to dry, then brushed off with a clean hard brush. 
2nd. The mixture to be laid evenly on the gun witha 
sponge, and allowed to stand till dry; this opération to 
be repeated.as frequently as the gun dries, for the first 
ten hours, then the rust to be thoroughly scratched off 
with wire cord. 38rd. Coat with mixture and let it stand 
till dry ; if the gun rusts freely no more mixture need b2 
applied, but that already applied may be scratched off 
with wire cord at the end of ten hours, ifdry, but if it 
should rust slowly, then one or two extra coatings of 
the mixture may be laid within the ten hours, taking care 


thatthe old rustisdry, before again applying the mixture. 


4th. As soon as the barrel is dark enough it must be 
immersed in boiling water, to kill the acid, and then 
oiled with olive oil while warm, then remove the oil with 
turpentine, and varnish with Copal varnish. I think J. 
Chapman will find this receipt answer well, as I have 
seen some beautiful results from its use.—WASHINGTON. 

CENTIGRADE AND FAHRENHEIT,—At p. 73, Vol. 3,  W. 
D. W.” makes an enquiry. Ist. As to the coating of 
metals; and 2nd., what is the equivalent to 100° Cent. 
The first I am unable to answer, but to the second 
I beg to inform him that it is = to 212 Fah., and also 


send a simple rule, for converting Cent, into Fab., and 
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vice verad; and as it might be useful to your readers 

generally, you might give ita prominent place (space 

permitting). For converting degrees Cent. into Fah, :— 

Degs.C x 9 + 5 + 32 = dégs, Fah, Example :— 
100° 


For converting Fah. into dégrees Ceni :—Degs. B= 
82+5+9= devs, C. Hxatiplé:-— 
eA ST ee a 
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VELOCIPEDE.—I féel gicat pleasure in conceding tó 
the request of ‘*Plantagenst,” and I shall at all tines 
be most happy to assist my fellow workmen in any- 
thing that comes within the narrow Circle of My abilities. 
The diameters òf the “ driving” and “ steering” Wheels 
are 4ft. and 2it. respectively, that of the two larger 
toothed wheels 8in., and of the smallér one Sin. ; the 
“pitch?” is about 3. The distance between the two 
centres is 3ft. 6in., the frame (äs I should have before 
observed) is of steel lin. wide, and jin. thick.—T. VY, B. 


ARS WEES AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. 
Lurters applying for information to 
_ cannot be attended to. 
Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR eannot under- 
take to return such as may be rejected, 


be furnished by post 


H. A. Yeupar. —Received, but scarcely worth engraving, 

J, Œ. (Arbroath).—Many such ovens are in use, 

J. D.—We shall be glad to receive the paper at your earliest 
leisure, 


AMATEUR HAIRDRESSER, —We cannot supply the required | 


information, 


J, 8.—1. The business has been disposed of, but not aware 


it has merged into any particular house. 2. We have 
. made inquiries, but cannot hear of such a work. 

O, P. (Birmingham),—The ivea possesses some novelty, 
but would be difficult to work out, 

P. Marrens.—To make the liquor foil for liquoring glass 
globes, &c., take one ounce of clean lead, a:d one ounce 
of fine tin ; melt them together in a clean iron ladle, then 
immediately add an ounce of bismuth; skim off the dross, 
remove the ladle from the fire, and before it sets add ten 
ounces of quicksilver; stir the whole well together, taking 
care not to inhale your breath over it. 

JAMES M‘Ran.—Trtibuer and Co., of 60, Paternoster-row, 
publish a book which will suit you, written by Zerah Col- 
burn, price 4s, 6d. For the other work, write to Spon, 
bookseller, 16, Bucklersbury, London, It is too late to 
make any alteration in our title now; but we thank you 
for the suggestion. 

H. N.—King, the stationer, in Chancery-lane, sells a very 
good cement, at 1s. the cake. 

eee (Birmingham),—gee paragraph Photographic 

otes. 

E. ©. BARLOW. -—Send the drawing. 
private. 

Joun Kıne.—The motion is a very goot one. 

S. Purvis, — Perhaps the following will suit—we have heard 
it recommended as a good cement for preserving wood 
and brick :—Take coal tar, pulverised charcoal, and well- 
slaked lime; the coal and lime to be well mixed together 
—four fifths coal, one-fifth lime; the tar to be heated, 
and, whilst hot, thickened with the mixture of coal and 
lime until it-can be spread on a board without running. 
Pitch may be substituted for tar, and plaster of paris 
for lime. Try it, 

A FLETCHER.—Millers say that a good windmill, that uses 
from t n to eleven yards of sailcloth, will grind and 
dress 11 bushels of wheat, will raise thirty millions of lbs. 
one foot high; therefore 500 hushels would require a 
power able to raise 136 636 363lbs. per week. 

Youne TURNEB.— We are told that the following cement will 
Just suit you:—Powder and heat to redness 16 parts of 
Whiting ; when cold mix in 16 parts of black rosin and 
1 part of beeswax -the latter being previously melted 
together, and the whole stirred to a uniform consistence. 

SPERO.—A liquid japan for harness is made as follows :— 
8 parts treacle, 1 lampblack, 1 sweet oil, 1 gum arabic, 
1 isinglass. Mix in 32 parts of water, Apply heat: 
when cold add an ounce of spirit of wine. An ox's gall 
may be added. Should be slightly heated before using, 

TEAM ENGINE. —The article has not appeared, We do not 
know of such a work. 

Cruosore.—We do not know of any complete work; but 
articles have appeared from time to time in the Builder 
newspaper, l l 

T. W. H.—Try Olding’s ‘‘Manual of Chemistry,” pub- 
lished by Longmans and Co , Paternoster-row, price 9s. 

A BAILOR.—We have searched our catalogues without 
success. Write to Triibner and Co., 60, Paternoster row. 

M. HouLer.—The following, it is stated. is the method for 
taking a cast from an engraving :—Take the plate you 
desire to copy, bank up a support round it, then pour in 
the following alloy in astate of perfect fusion : tin, 1 part; 
lead, 64 parts; antimony, 12 parts. It will not cost 
much for the trial. l 

C. BARNETT.—In boilers burning 183lbs. per foot per hour, 
18 superficial feet at heating surface to each foot of grate 
is a good proportion. This proportion omits the bottom 
surface of flat flues and from one-third to one-fourth the 
surfae in circular flues, as being inoperative, 

St, RoLLox.—The height of the chimney is given incor- 
rectly in your statement, The total height from founda 
tion is 447ft Gin; the depth of foundation 15ft. hedia- 
meter at base is 45ft., at surface 49ft., at top 18ft. 6in. 
It is 35 bricks thick at the bottom and 14 at the top, The 
internal flue is 26uft. high, and perfectly vertical. 

B. Isu.—For answers to first question, see pages 17 and £8 
Vol, IL. of the ENGLISH MECHANIC. 

M. P. W.—Try the elementary treatise on mechanical draw- 
ing, written by Mr. Wi:liam Binns, and. published by 
Messrs. Spon, 16, Bucklersbu y London, price 9s. It is 
a very Valuable work for a student. 

PUDDLER.—Whire the toughened iron is not used, but 
rizidity and strength are required, such as bridge girders 
and beams for buildings, use Low Moor, No.3, 30 për 
cent.; Blaina. No. 2, 25 percent. ; Shropshire or Derby- 
shire, No. 3, 25 per cent,; and of good old scrap, 20 per 
See T result of this mixture is a casting of superior 
Strength. 

G. Davis.—The heat that would raise 1b. of water 1° would 
raise Ilb. of air $°°7; ilb, of air=about 11 cubic feet. 

THOS. BEARD (Swanscombe-street) will find that the question . 
asked by ‘‘ Poor Blacksmith” has been duly answered, 
It is impossible for us to uniformly give answers on the 
same week that the questions are forwarded, nor can we 
Spare space to insert ali the answers we receive, even 
were ib necessary to do so. l 


It will be kept strictly 


MEETINGS FOR THE WEEK. 


Monpay,—British Architects, 8, 

Tusspay,—Civil Rugineers, 8—1, Discussion upon Mr. 
Manning’s paper, ‘* On the flow of water off the ground.’’ 
—2. Mr. G. R. Burnell, “ Oa the Water Supply of Paris. ’’ 

WEDNESDAY.~-Society of Arts, 8 —Mr. George Glover, 
“On National Standards for Gas Measurement and Gas 
Meters,” | 

Fripay.— Society of Arts, 8.—Cantor Leture. Dr. 
Crace Calvert, ‘‘ On the Artificial Production of Aromatic 
Substances”,.—Royal Inst., 8.—Prof. Abel, F. R. S., “On 
Recent Progress in the History of proposed Substitutes for 
Gunpowder.” ° 


SatuRDAay,— Royal Inst., 8.—Prof, Huxley, “On thè. 
Methods and Results of Ethnology? E 
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PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 
LIST OF SPEICFICATIONS, &o. 
PUBLISHED DURING THE WEEK ENDING APRIL 21, 1866, 
- 1190, Rolling file blanks, &c., EB, McNally—10d. 
1191, Apparatus for raising water, &c., J, Bernard— 8d. 
1:92, Boring and b‘asting rocks, J. Bernard—19d 
1193, Dysing yarns, R. Ferrie, J. Murray, and A. Wilson— 
d 


1194 Locks and Jock furniture, W. IL. Tucker - 4d. 

1195. Steam engines, A. Wyllie, and J. McF. Gray,—1s. 8d 

1196. Lottery tablets, C. Gammon—4d. 

1197. Breech-Loading guns, L. W. Broadwell—lis. 2d. 

1198, ar for reburning animal charcoal, T. White, 
—ls, 4d. 

1199. Buttons, G. A. Huddart,—4d. 

1200. Pickers for looms, G. P. Dodge— 6d. 

1201. Locks, &c. W. Clarke —1s. 

1202, Spinning silk. &c., P. A, Le Comte de Fontain 
Moreau. —10d, i 

1203. Cutting coal, &., W. Leatham—ts. 6d 

1204. Brewing and distilling, F. Gregory—2s. 

1205. Sp-ctacles, opera glasses, &c., J Gutman—4d, 

1206. Moulds for casting pipes, &c., D. Y. Stewarth—10d. 

1207. Fire arms, E. Della-Noce—4d, 

1208, Manufacture of pig iron and castings, H. Bessemer, 

1209. Iron fortifications, G. Johnson—z2s, $d. 

3210, Pumps, ©. E Herpst—8d. ` ` 

_ 1211, Igniting fuses, J. Blackie, Jun.—S&d. 

1212. Marine steam engines, D. Rankin —4d. 

1218. Knife-cleaning machines, J. C. Davies—8d. 

1214, Croquet stand, W. T, W. Jones—4d. 

1215. Propelling vessels, M. W. Ruthven—1s, 2d, 

1216, Ever-pointed pencils, W. E, Wiley—8d. 

1217. Mangies, W. Watts, and J. J. Cooper—4d. 

1218. Flock fabrics, W. E Newton—4d, 

1219. Waterproof fabric, W. E. Newtou—<.* : 

1220. Manufacture of glass, &c.,, A. H. Emerson, and R, 
Fowler—4d, 

1221, Paddling iron, T. F. Cashin, and J, F, Allender—4d, 

1222, Fasteners for driving bands, &c,, J. F, Allender, and 
T. F. Cashin—4d 

1223. Self acting alarms, J. H. Johason—is, 

1224. Embossing. presses, R, Fenner—l1od, 

1225. Sao E armour plates or shields, T. H., Campbell, 

1226, Valves, T. Russell—4d. 

1227. Obtaining decoctions, F. Wise—'s, 

1228. Folding beds and bedsteads, W. E. Newton—10d, 

1229, Finishing and polishing metal tubes and rods, T, 
Allcock—$d. 

1230. Resuiatiog machinery in motion, ©. W. Siemens, 
~-1s, Od. 

1231, Self-supplying pen, J. Catillon—éd. 

1232. Chair ladder, J. B. Lavanchy—éd, 


PROPERTY RECORD, 


AT GARRAWAY’S. 
By Messrs. CHARLES SMITH. AND SONS. 

Freehold business premises. being No, 193, Fulham-road, 
Brompton, let on lease, at £63 per annum—sold for £1,350. 

Leasehold ground rents of £7, £7,and £10 10s., for 
about 37 years unexpired, arising from Nos. 1, 7, and 8, 
Spring-mews, Crawford-street. Portman-square—£345. 

By MESSRS. LEIFCHILD AND CHEFFINS, 

Freehold and copyhold estate, comprising a residence, 
with grounds, woods, plantations, two homesteads and 
cottages, and 444a, 2r, 1p. of arable and pasture land, 
known as ‘ The Kilsale House Estate,” near Saxmundham, 
Suffolk —£15, 500. 

AT THE GUILDHALL COFFEE HOUSE. 
. By Messrs. WINSTANLEY and Horwoop, 

Leasehold house, being ‘No. 5, Devonshire-terrace, 
Fulham-road. let at £38 per annum, term 57} years 
unexpired, at £7 per annum—£400. 


Leasehold business premises, being No. 33, The Colonnade, 


Guilford street, let at £55 per annum, term 27 years unex- 
pired, at £25 per. annum—£305. 

Freehold four plots of buildlng land, fronting Richmond 
aor Cambridge-roads, Wimbledon—from £29to £380 per 
plot, 


BUILDING AND ENGINEERING CON- 


TRACTS OPEN FOR TENDER. 

New Gaol for the County of Flint, Particulars of Mr, 
H. J, Fairclough, St, Asaph. oo. 

The Directors of the Lancashire and Yorkshire Railway 
are prepared to receive tenders for the construction of a 
branch railway from Hindley to Blackrod, and also of a 
branch railway from B.ackrod to Horwich. Plans and 
specifications at the engineer’s office, Hunt’s Bank, Man- 
chester. 

The Board of Works for the Wands.o:th District are 
desirous of receiving tenders for the excavating and 
carting away of the surplus earth necessary to widen 
and form the road and path on the south side of Upper 
Richmond-road, and a portion of the east side of Putney. 
hill-road, Putney. Plans and specification at the office of 
Mr. Joseph Niblett, Surveyor, Bigg’s-row, Putney, 

The Town Council of Beaumaris are prepared to receive 
ienders from parties willing to take a lease of, and construct 
and work a pier at Beaumaris. Foy particulars of Mr. 
John Watkins Jones, Town Clerk, Town Hall, Beaumaris, 
27th April, 1866. a 

Restoration of the parish church of Ingatestone, Essex. 
Pians and specification at the offices of the architect, Mr, 
Fred. Chancellor, Chelmsford. 

The Phenix gas-light and coke company are ready to 
receive tenders for the supply of whi'ə fare burnt lime, for 
their stations at Bankside, Vauxhall, and Greenwich, at 
the company’s office, before twelve o’clock, on Wednesday, 
ist. May, Bankside, London, April 24, 1866, 
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TENDERS SENT IN FOR BUILDING 

. WORKS. l 

For public-house and cottages, at Maldon. Mr. W. 
Adams, architect :—Bickmore, £905; Saunders, £890; 
Harris, £875 ; Cockett, £855. 

For the erection of villa, at Thornton Heath. Mr. 
Edmeston, architect:—Wicher, £1,886; Dennis and 
Gray, £1,748 ; Nixon, £1,655; Killby, £1,569; King and 
Hippell, £1,520. : 

For the London Steam-Crane and Engine Works, at 
Leicester. Mr. A. Manning, architect :—Porter, £1 289 ; 
Neale and Son, £1,265; Duxbury, £1,165; Holmes, 
£1,115. 

For the erection ofa new wing and residences to the 
Metropolitan Benefit Societie’s Asylum, at Ball’s Pond- 
road. Mr, W. P. Griffith, architect :—Dimsdale (accepted), 
£2,560. 

For New Boy's School, Walthamstow. Mr. W. Wiggin- 
ton, architect :—Reed (accepted), £1,597. 

For the erection of six shops, in the Kentish Town-road. 
Mr. F. P, Ho'sworth, architect :—Manley and Rogers (ac- 
cepted), £3,918. 

For alterations and additions, to Water Park, Doonass, 
Co, Clare. Mr. W. Fogerty, architect :— Wallace and Son 
(accepted), £2 465. 

For Austin Friars-Chambers, City (second portion). Mr. 
W. Wigginton, architect :—Axford and Whillier (accepted), 
£5,082, 

For the erection of Chapel, and School Mission Home, 
Bier-lane, Windsor, Berks, Mr William Sim, architect :— 
Snowball, £670; Holden, £668 10s, ; Hollis, £565; Caley, 
£5387 ; Hards, £459. 


ASTRONOMICAL NOTES. 


AT a recent meeting of the Astronomical Society, Mr. 
Stone, the first as-istant at the Royal Observatory, an- 
nounced that, in the month of February last, he called the 
attention of the Astronomer Royal to the unusually clear 
definition of the sun’s photosphere in the magnificent 
Greenwich equatorial; intimating, also, that what are 
technically called the “ Willow Leaves” were distinctly 
visible. Mr, Airy confirmed this fact as a personal obser- 
vation of his own, of which he entertained no doubt; but 
he added the remark, that it was evidently an observation 
which required circumstances of very accurate definition, 
both with reference to the state of the atmosphere and to 
the optical qualities of the telescope. These remaikable 
entities in the constitution of the sun’s photosphere, what- 
ever they may be, or whatever they may import, were first 
discovered by Mr. Nasmyth with an admirable telescope of 
his own construction ; then re-observed by Mr, De La Rue 
with a telescope in Mr. Pritchard’s observatory, and subse- 
quently with a telescope of his own; and now their exist- 
ence is placed beyond all reasonable doubt by the observa- 
tion of the Astronomer Royal, and by the repeated results 
obtained by the assistants at Greenwich, whenever the 
state of the earth’s atmosphere admits of the clear telescopic 
definition of celestial objects, 


‘CHEMICAL NOTES. 


TRANSFORMATION OF NITRATE OF SODA INTO NITRATE OF 
PorazH.—M. Condurie has patented the following processes. 
He makes concentrated and equivalent solutions of nitrate 
of soda and chloride or sulphide of barium, and mixes the 
solutions. Nitrate of baryta, which is but sparingly soluble, 
is precipitated. It is well washed and then boiled, with 
sulphate of lead, whereby nitrate of lead and sulphate of 
baryta are produced. The nitrate of lead is now boiled 
with sulphate of potash, and so nitrate of potash is formed 
and sulphate of lead reproduced. 

PROCESS FOR THE CONDENSATION OF AMMONIACAL QAS. — 
Knab has found that chloride of calcium absorbs its own 
weight of ammoniacal gas, which is again evolved on the 
application of heat. The chloride will serve an indefinite 
time. M., Knab considers that his discovery will be found 
very useful (1), because chloride of calcium saturated with 
ammonia is dry powder easy of transport; (2), because 
chloride of calcium is of very little value; and (3), while 
water will only hold in solution 20 per cent. of ammonia, 
the chloride will have 50 percent., so that the cost of 
sending ammonia about will be greatly diminished. 

METHYLATED SPIRIT IN HOLLAND.—A correspondent in- 
forms us that the Dutch Goverament is about to allow the 
use of methylated spirit free of duty for manufacturing 
purposes on the same plan as allowed by our own Govern- 
ment. The excise duty on spirit is very high in the 
Netherlands, 

VENTILATION.— Liebig suggests the use of hydrate of lime 
to absorb the carbonic acid in ships’ cabins and other close 
apartments. 

ON THE EVOLUTION OF HYDROGEN AT THE POSITIVE 
ELECTRODE OF A VOLTAMETER.—WoOhler and Beetz have 
noticed an evolution of hydrogen at the positive pole when 
aluminium wires are used as electrodes, Beetz has found 
the same thing to happen when magnesium wires are em- 
ployed, and has found that it is the consequence not of the 
direct, but of a secondary current. The positive pole 
becomes covered with a black covering, probably of a sub. 
oxide, which he has proved is not the result of the action of 
the current, but is produced by a purely chemical action. 
As soon as this black deposit is formed, a local current is 
set up between it and the positive pole of magnesium, in 
which the wire is the negative electrode, and which results 
in an abundant current of hydrogen.—Les Mondes. 

Dr, BARBIER affirms that ground coffee possesses some 
remarkable properties as a disinfectant. In several cases 
where he had to make post-mortem examinations of bodies 
under very disagreeable circumstances, he found that a 
handful of coffee strewn over the body and about the room 
quite overcaine any bad odour, 


(Mav 4, 1866. 
PHOTOGRAPHIC NOTES. 


Mr. Prasopy.—A magnificent life-s‘ze portrait of Mr. 
Peabody has just been competed by Mr. Mayall, for pre- 
sentation to the Peabody Institute, U.S. It is enlarged 
from a card picture, and then coloured in oil; it is beyond 
comparison the finest result of photographic enlargement 
we have seen. We hope shortly to publish some details of 
the method by which Mr. Mayall produces the fine enlarge- 
ments he has recently exhibited.— Photographic News, 

It is intended, says a contemporary, to photograph 
the whole of the portraits now at the National 
Portrait Exhibition; the best examples are to be 
coloured. We may suggest how desirable it would be 
that the most interesting of these pictures, espe- 
cially such as are unique, should be copied for the National 
Portrait Gallery, We understand that it is the intention 
of the Art Department, when permission by the owners of 
the pictures is not refused, to secure, by photography or 
other means, transcripts of the immense number of valuable 
details of costume, manners, and accessories which are 
presented by the collection. 

OnE of the best effects of light, in which to Secure a land- 
scape on the sensitive plate, occurs when white or grey 
clouds are driving past the sun. Let the greatest part of 
the exposure be secured when the sun is thus obscured by 
light grey clouds, which give a good deal of reflected light, 
throwing detail and transparency into the deepest shadows ; 
then replace the cap, and wait until the clouds have just 
passed, and the sun shines brightly forth: a very brief 
further exposure Will now secure brilliant touches of sun- 
light, giving the finest possible effect, and the picture will 
be characterised at once by brilliancy and harmony, 


SCIENTIFIC NOTES. 


Ag arecent meeting of the Academy of Sciences, M. 

P. Duchartre read a memoir ‘‘ On the Growth of Plants 
during the day and during the night.” The author has 
made observations with several plants, the vine, a hop 
plant, and a strawberry plant among others, and has 
found the branch of the vine and the bine of the hop 
and strawberry plant to grow two or three times faster 
during the night than during the day. 
_M. Jeanne presented a note at the same meet- 
ing “On Acetate of Soda.’ ‘The author men- 
tions. some curious facts. Fused acetate allowed 
to cool in the open air crystallises in prismatic 
needles at + 58°; allowed to cool, however, in a limited 
amount of moist air, it doesnot crystallise even at zero, 
but becomes a soft translucent mass. If atter having 
been so cooled it is exposed freely to dry air, and 
touched with a dry solid body, it suddenly assumed the 
ordinary crystalline form of prismatic needles, disen- 
gaging a large quantity of heat—rising, indesd, to the 
crystallising point + 58°—or near it. M. Jeannel re- 
marks that this experiment shows how solar heat may 
be stored up and made to reappear again at will. It is 
possible, he says, in our climates to raise acetate of 
soda under bell-glasses or glass frames to + 59°. The 
acetate so exposed and cooled sheltered from the air 
does not crystallise, and is always ready to give out 
the heat again on being touched with a dry solid body. 
The author makes other statements regarding the crys- 
tallisation of this and other salts, which he says are 
quite sufficient to upset M. Gernez’s theory of pan- 
crystallisation. l 


PRICES CURRENT OF TIMBER. 


Per load £ s £ s, £B £ 8 
Teak .esssessseseeo 11 10. 12 10| Canada, 1st qual, 17 10 20 0 
Quebee, red pn. 3 5 4 15| Canada,2ndqual, 12 10 14 10 

yellow pine 215 3 10|Finland......... 8 0 10 0 
Memel es... O09 O O Oj; Memel ............ 0 0 00 

elm... 310 5 O|QOhristiania, per 
Dantzic oak..... 310 6 0 C. 12 ft 

r eeccenecaeng 2 5 3 10 by 3 by 
Memel fir........ 3 0 310 9in. yellow 18 0 23 0 
Riga ..ccccosvee 3.5 3 10] Deck, Plank, 
Swedish s.e. » 2 5 210 Dantzic, 
Masts, Quebec, per 40 ft. 
rd. pine... 610 8 10 5 in. .. 014 1 6 
yellow pine 5 O 6 0} Staves,perstand- 
red pine...... 0 0 0 0 ard M. 
Lathwood, Dant. Quebec, pipe ... 80 0 85 0 
fm cese 510 6 10 puncheon... 20 0 25 Q 
Yellow Pine, per Baltic crown 
reduced 0. Pipe ........170 0 190 Q 
MISCELLANEOUS. 

£S £B s £s 
PUMION STONE pr Olive, Gallipoll... 58 0 0 0 

ton ee aerecess 5 0 8 0 Cocoanut, Coch. 

OILS, &c tOn .ssccsceeree 53 10 54 0 
Seal, pale pr.tun 51 0 O 0} Palm, fine......... 438 0 0 0 
Sperm body ...... 124 0125 0} Linseed ............ 38 15 0 Q 
Cod ..scccscssessoneee 48 O O 0j) Rapeseed, Eng. 

Whale, Sth Sea pale esson 47 0 0 0 

pale essre 48 9 50 0| Cotton, seed ....,. 31 0 37 0 


LATEST PRICES OF METALS, 


COPPER. £ sd £ h å 

Britis h—cake and tile............per toa 90 0 0 91 0 0 

Sheet SHOT COP HEH HEHEHE SER SEO HT EHTEHEOE . do 95 0 0 96 (4) Q 

; IRON. 

Pig in Scotland .......scccc++0..per ton, 4 0 0cash. 

Welsh Bars, in London......... do 710 0 715 @ 
Wales .occcesceeee do 612 6 615 0 
Staffordshire ... do 810 0 0 0 6 

Sheets, single in London ss... do 10 10 0 00 0 

Hoops, first quality... secs do 910 0 915 0 

LEAD. : 

Pig, Forelgn.....sssvseecvreenespar ton 20 5 6 2010 0 

Red or minium Peootostesbooeces seeds do 22 0 0 x mai 4 

QUICKSILVER eeeoss deceoeeseseeseesssPOr pottle ? 0 0 Q 9 9 

TIN. . 

Banea...cccssssecesveceosdscvegeoaes per cwt 4 1 0 0 0 

Brights Splocke sssevseeseassnrees do 4°60 411 


May 4, 1866] 
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ADVERTISE IN THE ENGLISH MECHANIC. 


The ENGLISH MECHANIC AND MIRROR OF SCIENCE offers 
peculiar advantages to all who wish their advertisements to 
be widely circulated among large Engineering Firms, Jewel- 
lers. Watch Makers, Teo] Manufacturers, Lathe Makers, Pho- 
tographers, Chemists, Astronomical Instrument Makers, 
Mining Agents, Opticians, Members of the Building Trades, 
members of learned secieties and amateurs, and practical 
workers in all sections of manufactures, science, and art. 
A glance at the foilowing scale of advertisment charges will 
show how cheaply the wants of the Cap‘talist, the Small 
Manufactarer, or Working Mechanic, can be brought 
before Many Thousands of Readers, whose attention can only 
be gained through the columns of this journal, which has 
attained a wider and more varied circu'ation than any class 
newspaper of the day. : 


SCALE OF CHARGES. 
WANTED TO PURCHASE, Thirty words ... 


Every additional Ten words ae wad 


FOR SALE, Thirty words... 
Every additional Ten words 


SITUATIONS VACANT, Twenty words 
Every additional Hight words... í 


SITUATIONS WANTED, Twenty words 


Every additional Eight words ias T 0 
Postage stamps received from advertisers in town or country, 


OFFICE, 75, FLEET STREET, LONDON. - 


8. 
2 
0 
wee 
+. O 
1 
0 
1 


ROR ODOAOA 


SITUATIONS WANTED. 


T Civil Engineers, Surveyors, and others.—Wanted, 

by the advertiser, a re-engagement (aged 24) ; can 
survey, and is well accustomed to general office duties. 
First Class references. Address, Alpha, Post-office, 
Beamish, Fence Houses, Durham. 


S DRAUGHTSMAN, in an Engineering firm, by a 

Young Man, aged 21, accustomed to making work- 

ing drawings. Speaks German. Address E. K., R., 33, 
Leonard-street, Hull. 


S EXPERIENCED DRAUGHTSMAN and general 

Locomotive Workman. Good references. Home 

or Foreign. Address R. J. T., 12, Esther-terrace, 
Queen’s-road, Bermondsey, S.E. 


S FOREMAN in aScrewbolt Manufactory; had 12 
years’ experience. B., Post-office, Wednesbury. 


YOUNG GENTLEMAN who has been two years in 
a Drawing-office at Mechanical Drawing, and 
one in a Factory, wishes for Employment as Under 
Draughtsman. W. Cole, Rainham Vicarage, Kent. 


O ENGINEERS.—A Young Man who has been about 
seven years in the business, seeks a situation as 
Draughtsman ; would fill up time in counting-house or 
workshop. X. Y. Z., Post-office, Gray's Inn-road, 
London. 


SITUATIONS VACANT. 


LIBERAL PREMIUM will be paid with a Youth, 
to Apprentice him to a Builder, Contractor, Archi- 
tect and Surveyor, Auctioneer and Land Agent, or Civil 
Engineer, in extensive business. Direct full particulars 
to B., 91 and 92, Piccadilly. 


AROMETER and Thermometer Mounter (Good) 
Wanted. Apply at 8, Hatton-garden, 


OPPER - PLATE PRINTER Wanted; good dry 
worker. Apply to J. W. Cook, 6, Pitt-street, Tot- 
tenham-court-road. 


ABINET-MAKERS. Wanted good Wardrobe Makers. 
Full prices for steady men. Apply Cable Cottage, 
Lower Duncan-street, Broadway, London-fields. 


LERK Wanted in an Engineer’s Office; one who has 

been accustomed to keep men’s time, and can write 

well. Apply, by letter, stating previous employment, 
to ©. T. W., 15, New North-street, Finsbury. 


OINERS, Six First-class Wanted. Apply to Mr. 
Thos. Sibley, Monkton-street, Ryde, Isle of Wight. 


O Painters, Plumbers, Carpenters.—Wanted, a three- 
branch hand; likewise a Carpenter, with good re- 
ferences. Mr. Case, Clifton-terrace, Putney. 


ILE FIXERS.—Wanted, experienced hands imme- 
diately. Apply to W. B. Simpson and Sons, Agents 
for Maw and Co.’s Tiles, 456, West Strand, W.C. 


TO LET. 

MALL Mechanic’s Shop to Let in Manchester (Salford). 
Now in full working order. Landlord finds plenty of 
work. The shop is part of ground floor of a factory, 30 
and 20 feet, has a good selecticn of tools, 3 lathes, 
upright drill, joiner’s benches, smith’s tools, &c., &c. 
Rent of shop and turning £50 per annum, with steam and 
water, and use of teagle, the tools offered by landlord. for 
£150, cost over double the amount, half cash down and 
three months bill, Thisis a capital opening for a þegin- 
ner seeking a bona fide business, plenty of orders on the 
books. Address, with references only, H. B., 3, Adelphi- 

street, Salford, Manchester. 


- FOR SALE. 


N SALE, a PAIR of STEAM ENGINES, Cylinders 

3 1-16in. bore, 54in. stroke, suitable for a small 

Steamboat. Price £6.—A FOOT LATHE, 4in. centre, 

with back gear and driving tackle complete. Price 35s. 

—A good useful PHAETON. Price £15. H. Hesketh, 
52, Church-street, Preston. 


fo? SALE or EXCHANGE, a 48-PLATE BATTERY; 
- also Large Electro-Magnet, lifting 100lb. 35s. 
Electrician, 67, Queen-street, Wolverhampton. 


J6-HORSE HORIZONTAL ENGINE for Sale, equal 
-to new, with or without fly wheel. Apply to 
Smith Brothers, Engineers, Thrapstone. 


Bet (Model), cutter rigged hull; 4ft. long, on stand 
and carriage complete. Apply before 10 a.m., or 

see 7 p.m., 4, Pickard-street, City-road, near the 
ridge. 


PODER, &c.—Quantity of Window Sashes for 
l Sale, suitable for large workshops; Pew Packs, 
Doors, &c., for sale, very cheap. Apply at 15, Henry- 
street, Pentonville. 


T a Low Price, a 15-Horse Low-pressure Beam Con- 
A densing Engine, with two Wagon Boilers. S. 
Hodge and Sons, Union Ironworks, Millwall, E. 


WANTHO TO PURCHASE. 


—— 


A SMALL VERTICAL DEAL SAW FRAME. A 
good second-hand one preferred. Must be cheap. 
Apply J. H., 150, Townsend-street, Dublin. 


DENCH (Circular Saw), with large Fly-wheel, com- 

plete, wanted. Address, stating particulars, to 
M H. Shepherd, 4, Union-terrace, Commercial- 
road, E. i 


ATES (Pair of Iron) wanted, 8ft. wide. 
Oakley, 365, Fulham-road, S.W. 


ARDEN-ROLLER.—Wanted a good one, about 22in. 
wide. Particulars to- be sent to B., 9, St. Paul’s- 
road, Canonbury.. 


ACHINE,—Wanted to purchase a Treadleand Winder 
of Thomas’s No. 2 Machine. B. Francis, 5a, 
Took’s-court, Castle-street, Holborn. 


SCIENTIFIC AMUSEMENTS, 


FREDERICK J. COX, 
22, SKINNER STREET, SNOW HILL. 


Prorograpuic Apparatus. <A complete set for Land- 
scapes and Carte de Visite Portraits, with guaranteed 
lens and Camera, tripod stand, bath, dipper, scales, and 
weights, printing frame, chemicals, prepared paper, 
and every requisite material, packed in case, and full 
instructions given (see Catalogue, section 3, post free 
(two stamps), £5 5s. 

Curar Ser of Photographic Apparatus for Portraits 
and Views, with chemicals and good lens, 63s. 

Cox’s Compendium of Photography, giving full in- 
structions, illustrated by wood cuts, 52 pages, post free 
7 stamps. 

GALILEAN TELESCOPE, 4ft. focus, brass focus tube, 22in. 
object glass, 12s. 6d. 

Lrwszs for constructing Telescopes, showing Jupiter’s 
Moons or Saturn’s Rings, with instructions, post free, 
3s. 6d. 

Lenses for constructing Microscopes, showing 
animalcule in water, with directions, post free, 4s. 6d. 

Compounp Microscopn, power 2,000 times, in cases 
complete, 8s. 6d. 

WORKING MODEL of Steam Engine, guaranteed, 
5s. 6d. ; ditto, best make, 15s. 

Enaine Model Boilers, cranks, pistons, slide-valves, 
stopcocks, &¢., see catalogue section 5, free 2 stamps. 

E.rctrotyese Apparatus, whereby copies of Medals, 
Seals, &c., can be readily made, 5s.; large size, 7s. 6d. 

Apparatus for Electro Gilding or Silver Plating Small 
Articles, 3s. and 9s. 

Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material. 

Air Pumps, Cylinders for Electrical Machines, and 
portions of apparatus of every description for Amateurs. 


A DESCRIPTIVE CATALOGUE 
OF 
OPTICAL AND SCIENTIFIC INSTRUMENTS. 


Section I.—Achromatic, Pocket, and Astronomical 
Telescopes: Single, Compound, and Achromatic 
Microscopes. 

Srction IJ.—Magic Lanterns, Dissolving Views, and 
Apparatus for Public or Private Exhibitions. 

Szction II.—Photographic Apparatus and Chemical 
Materials. 

Sxction IV.—Surveying, Mathematical, Meteorological, 
and Nautical Instruments. 

Srction V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, Chemical Apparatus and 
Philosophical Instruments. 


Each Section Post-free on receipt of two stamps. 
Published by FREDERICK. J. COX, Optician 
22, SKINNER STREET, Snow Hirt, Lonpon, 


Messrs. 


NEW BOOKS. 


Just published, price 5s., 
A DESCRIPTIVE TREATISE on MATHE. 


MATICAL DRAWING INSTRUMENTS. 
By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are of any value to the professional draughtsman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It includes a 
desoription of Instruments for striking useful geometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print 3 as the Ediograph, 
Centrolinead, Comprting Scale, Geometrical Pen, &c. 

The work is serviceably bound n cloth, containing 250 pages 8vo 
and illustrated by over 200 Engravings, 

Remittance 5s., may be in postage stamps, 


Just Ovut.—Onr Hour at MODELLING. 


hie ART of ORNAMENTAL and FIGURE 
J MODELLING in CLAY, WAX, &c. in all its branches. 
Simple instructions. Ilustrated by Fhotographs taken from Original 
Clay Models, showing the various stages of execution. Invaluahle to 
Carvers, Masons, Engravers, Die Sinkers, Chasers, Engineers. 
Draughtsmen, &c. Twelve medals have been awarded to the Author 
for proficiency in the above art. Now ready, post free for 14 stamy s, 
Address T, Dewson, Warwick, ` ° 


BOOKS ON ENGINEERING 
AND ARCHITECTURE, 


( 1 RATIS, and POST-FREE to all parts of the 

World, B. and F. N. SPON’S CATALOGUE ot BOOKS, 
New and Second-hand, relating to Architecture and Building, Civil, 
Mechanical, and Military Engineering, Metallurgy, and Mining, 
Ship Building, and Nautical Affairs, Mathematics and Natural 
Philosophy, Trades, M anufactures, &e., &c. 


London: E,& F.N SPON, 16, Bucklersbury, 


WORKMEN’S WAGES. 
AXTON’S TABLES: to enable Workmen at 


J a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
load sae in in cloth, 2s. 6d., or 32 stamps. 
orkmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 


CREW CUTTER’S GUIDE, 
Price ls. 6d., or stamps, 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
bah. and pitches, 

Tables for Tap making for Engineers, } to 6 inches, Gas Taps din 
2 inches, Mr. Whitworth’s thread and ton al as 

A lithograph showing a new radius gear invented by the author 
of this work, 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent, 


Now ready, Tenth Edition, revised with additional matter, 
bound in roan with tuck and gilt edges,- price 7s. 6d. 


OCKET BOOK OF MECHANICS AND 


ENGINEERING: containing a Memorandum of Facts and 
connection of Practice with Theory. By John W. Nystrom, C.E. 
London: TRUBNER & Co., 60, Paternoster-row. 


neatly 


Just published. 4to. sewed, 4s. 6d.. 


«) UPPLEMEN T to the TREATISE on the 
Piat EA Air eee WATER-WHEEL, with Two 
es, specially designed for the use of Operative Mech: nics, 1 
WILLIAM CULLEN, Millwright and Biano. : i 
London: E, and F. N. SPON, 16, Bucklersbury, 


Just Published, Second Edition, royal 32mo., roan, 5s, 


HANDBOOK for ARCHITECTURAL 
SURVEYORS and UTHERS engaged in BUILD. 
ING, containing Tables and Formule for Roofs, Floors, 
Columns, Girders, Drainage, Water, and Gas Supply, &c. 
Tables of the Weights of Iron, Steel, Copper, Brass, and 
other Materials, A Summary of the Practice of Builder,’ 
Measurement, Constants of Labour, a Complcte Series of 
Tables and Memoranda for the Valuation of Property, the 
Practice of Dilapidations, and a Scale of Professional 
Charges for Architects and Surveyors, with other useful 
information. By J T. Hurst, C,E. Second edition. 
London : E. & F. N. SPON, 16, Bucklersbury, 
a ec ey 
ee ee ee 
LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 


Leather Hose Pipes, Fire Buckets, &c. 
W. GOODWIN, AND CO., MANUFACTURERS 
73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price Lists Free. 


M FSSBS. WELLS AND HALL have always 
in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &e. 
Also, Zinc and Lead Wires. 

THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREMT, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.C. 


ATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. 
Phy sician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from. Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. 
THOMAS ROBINSON, Hon, Se 


118 : Sects eee wr ieee as eae 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
© ON WOOD, 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 
CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE 
BY 


SHIELLED ARTISTS. 


Estimates supplied with promptness. 


Country orders executed with the utmost care and 


despatch. 
cP 266, 


J 


ENS ON 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas, 
Clocks s l, 200 j3 


BENSON'SILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 
J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


— 


J. P. BARAGWANATH & CO., 


158, UPPER THAMES STREET, LONDON, E.C © 


AND 


200, BROADWAY, NEW YORK, 
Importers of the Celebrated 


AMERICAN STRAIGHT-EDGED RULES, 


Graduated to the English standard measure (for truth 
and accuracy they cannot be equalled); Hardened Cast 
Steel Squares, Guages, Twist Drills from No. 60, Stubs, 
Wire Gauge to lin. diameter, Drill and Lathe Chucks of 
‘all kinds, also Engineers’ and Builders’ Tools of every 
description. 

Patentees and Manufacturers of the combined Adjust- 
able Pipe Tongs, Tube Cutter, and Shifting Spanner, a 
tool that acts perfectly in all its different capacities, and 
cannot get out of order. 

Hydraulic, Lifting, and Pulling Jacks, upon en im 

. proved principle, to lift from five to forty tons; Portab. 
Hydraulic Punch, &c. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. anp II. 


ATENT PLUMBAGO CRUCIBLES.—The 
: CRUCIBLES manufactured by the PATENT PLUMBAGO 
CRUCIBLE COMPANY, are Lhe oxty kind for which a MEDAL has 
been AWARDED, and are now used exclusively by the English, Austra- 
lian, and Indian Mints; the French, 
Russian, and other Continental Mints ; 
: the Royal Arsenals of Woolwich, Brest, 
) and Toulon, &c., &¢,; and have been 
j adopted by most of the large Engineers, 
i Brass Founders, and Refiners in this 


ONLY | country and abroad. The grest supe- 
PRIZE ED AL riority of these Melting Pots consist in- 
‘ M Í their capability of melting on an average 
1862. Forty Pourings of the most difficult 
p metals, and a still greater number of 
PATEN BACO ý those of an ordinary character, some of 
aoe : oo having a reached the extra- 

f ordinary numberof 96 meltings. 
CRUCI g cN . They are unaffected by change of tem- 
perature, never crack, and become heated 


much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the sav iug of waste is also very 
ae considerable. 

The Company have recently intro- 
duced Crucibles especially adapved for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
to be avout Seven Days; Steel Melting, which are found to Saye 
Nearly a Ton and a Half of Fuel to every Ton of Steei Fused ; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to. 


THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Rartersza Worxs, Lonpon, S.W, 


BATTERSEA WORKS: § 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


STRAND, LONDON, W.C. 


_"'|May 4, 1866. 


ORIZONTAL ENGINES, Cornish and 
Vertical Tubular Boilers of all powers on hand, or in course 
of construction. Apply to JOHN SMITH and Co., Engineers, 27, 
Leadenhall-street, Loudon, E.C. n. 
The boilers supplied by this firm can be classed A on the books of 
theNational Boiler InsurancéCo. (Limited). l 


STEAM ENGINES for THE MILLION. 
PERSONS requiring SMALL STEAM ENGINES, 


from One to Twenty Horse Power, will do well, before giving 


their orders, by enquiring at the KENNET IRON WORKS, 
READING, where Engines and Boilers of the best material and work- 
mauship can be obtained at such prices never before offered to the 
public. 


MESSRS. DEACON & DUTTON, PROPRIETORS. 
AMATEUR’S LATHES. 


NENTLEMEN who require a Turning or 
Screw-cutting LATHE would do well to order of 


RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 


Soo TAND CASES OF MATHEMA- 
J TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad«- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales. Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, . 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and-others. Instruments bought or exchang d 

Catalogues forwarded ou receipt of three stamps for each. 


—— eee 
THE PATENT CAP FOR MAPS, DRAWINGS, &c, 
Dise at end 


77, GREAT SUFFOLK STREET, BOROUGH, S.E, A 
Lathes ready for use from £3 10s. D i 
PERIN’S PATENT FRENCH BAND | “cap” 


SAW BLADES. 


ee aeh 


SAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole 
m right to Importand Sell his BAND SAW BLADES 
Jk throughout the United Kingdom, beg to announce | 


Showing plan “Capped, . 

MESSRS. WALLIS and Co., beg to draw the 
attention of the Public, but especially of those engaged in 

the Engineering or Architectural Professions, to their invention for 
| the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. i 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the “ Cap” prevents 
the admission of dust. (2.) That it prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. i) That it affords a ready index. In fact, its simplivity is 
but equalled by its usefulness, and only surpassed by the economy of 
tiine and trouble which its use ensures. (5.) The cylindrical em- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expenses 
of wooden rollers,and the trouble of covering, and, further, can 
be used again and again, 

To be had only of the Patentees, 


i Wm. WALLIS and Co, 
304, KING S-ROAD, CHELSEA. 1, Charles-street, Parliament-street, Westminster, S.W. 


J? RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DASIGNs. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes ofsecuring protection for inventions at home and abroad, may be had, Gratis. by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON, 


ite Aa that they are now in a position to supply these Saws 
Z i from 1-16th ofan inch to 8 inches ın width, and up 

jE to 50 feet in length. 

iy 

jl The vast superiority of Perin’s Band Saws over any 

fe others in point of finish, toughness, durability, and 

i evenness of temper, is now everywhere admitted, 


NÍ S. W. and Co. keep a large stock of all sizes up to 
"XR 2in. wide. from which they can supply orders to any 

: part of the kingdom, within twenty-four hours 
notice, 


FON For Price Lists apply to 
| )/\/SAMUEL WORSSAM & CO. 


SAW MILL ENGINEERS, 


PATENTS 
MR VAUGHAN, Member of the Society of Arts, British, Foreign, awa Colonia! 
i Patent Agent, 54, Chancery-lane, W.C. R 
Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, § to 
8 guineas, A “Guide to Inventors” free by post. 


DIVING APPARATUS. 
HEINKE BROTHERS, 


SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
ae AND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


= Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
Be, See important Improvements made by them in the 


== SUBMARINE HELMET DRESS and APPARATUS. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 


Heinkes’ Apparatus was in constant use at the New Westminster Bridge Works, Day 
: and Night, for Five Years, without any accident. 


Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. .. Is. 6d. per lb. |INDIA-RUBBER CORE PACKING HEMP).. ea ls. dd. per 1b, 
CRICKMER’S PATENT PACKING ss ss «of 2. 30. 4, „Do. _Do. Do. (COTTON) .. 28: 6d. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metaliic Surface requiring but little Pressure 
: keep it Steam tight, there is a great saving in friction 


. PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &e. 
CAUTION,.—Engineers, Millowners, and others. are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
` THE GENUINE CAN ONLY BE OBTADYED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Prios Lists on Application. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTLEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


93 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, ¥. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION, 


MAY 4, 1866.] _ 2 = 


+ 


| UPFIELD GREEN, 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC. 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


TUCK’S 
PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 


J. H. TUCK AND CO., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
\ will appear upon each length of 
oe) TUCK’S PATENT PACKING, as also 

upon their 


VALVES GUARANTEED QUALITY. 
Saver IND! 4-RUBBER, 
BUFFERS, 

Hose, TUBING, BANDING, &c. 


J. H. TUCK AND CO. 35, 
oe CANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


1i Ñ) 21 HORSE. POWER, 


i 
x 
¢ ” Pumps, &c., 


Complete, £15 15s. 
IRON CORN BINS re oe wa. 258. 
WHEELBARROWS Be ese . 258. 
CHAFF CUTTERS ssi 458. 
LAWN MOWERS... 70s. 
GARDEN ROLLERS .. 858. 
GARDEN SEATS.. ag out ie 

HURDLES & WIRE NETTING. 

RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


wW. & A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, CLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
&ngineer’s Tools, &c, Boring, turning, planing, screw and wheel 
utting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, 8, 


UPRIEUXS ANTI-CORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS, 


This preparation effectually prevents Incrustation and Corrosion 

steam boilers, it prevents Crystallisation and Cohesion, All 
priming is effectually stopped by using this preparation The saving 
of fuel is from 15 to 25 per cent. No acids: it being a pure alkali, 
it preserves the plates of the boiler instead of injuring them. It 
lias been rigorously tested by some of the largest firms in London for 
the last seven years, and never been known to failin its operation. 
Adapted for stationary, locomotive, or marine. Testimonials will b 
orwarded by addressing to JAMES ABBOTT, Mill-street, Dockhead 


YY ONEY ADVANCED in sums of any amount 
L for long or short periods, one or more sureties required, except 
the security of a deposit or mortgage is given, Life assurance is 
optionaL—_NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C., 

; THOS, BOURNE, Sec. 


Vj ONEY in sums of any amount on Freehold 


and Leasehold Property, repayable by easy instalments. . 


Bloomsbury and General Benefit Society. T. M. Torrens, Esq., M.P., 
one of the Trustees. Apply to Mr. Malden 37, Hart-street, 
Bloomsbury, W. ©. 


OUNG’S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease, Price 6d.and 1s. per box. Observe the trade mark, H. Y., 
without which none are genuine. May he had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London, 


$ OLLOWAY’S PILLS.—ENJOYMENT OF 


_ LIF&—When the blood is pure. its circulation perfect, and 
the nervesin good. order, we are well. These Pills possess marvellous 
power in securing these great secrets of heath. By purifying, regu- 
lating, and Strengthening fluids, and solids, Holioway’s Pills can be 
confidently recommended tu all persons suffering from disordered 
digestion, or worried by nervous fancies, or neuralgic pains, they 
correct acidity and heartburn, dispel headache, yuicken the action of 
the liver and act as alteratives, and gentle aperients. The 
weak and gentle may take them without fear. Holloway’s Pilis are 
eminently servicsable to invalids of irritable constitutions, as they 
raise the action of every organ to its natural standard and univer- 
gally exercise a sedative influence. 


STEAM ENGINES, 


NEW WORKS IN THE PRESS. 


; PBAcTICAL SCIENTIFIC BOOKS to be published by ATCHLEY and 60., 


106, GREAT RUSSEL STREET, LONDON, W.C. 
A New Work on BLAST ENGINES, Ilustrated with Copper-plate Engravings and Letter-press, Folio size, 
he C. a Piv PE 
Vew Work on IRON ROOFS. Theoretical and Practical Treatise, with ; j 
„A New Work for BUILDING LARGE STRUCTURES ON A E Pes 
3ridges. 


agrams. 
NEW PRINCIPLE: Particularly adapted for 


A New List of Books and Prospectus of Works in the Press sent free to Order by Post. 
Now Publishing in Fifteen Monthly Parts, Demy 4to., price Three Shillings each, 
Parts I. to V. now ready, 
CONTAINING . EIGHT COLOURED PLATES OF MESSRS, MAUDSLAY’S AND MR. SPENCER'S ENGINES, 


| i MODERN | . 


INE ENGINEERING. 


ADAPTED FOR PADDLE AND SCREW PROPULSION. 
| By N. P. BURGH, Enernezr. 
London: E. and F. N. Spon, 16, Bucklersbury. 
No FITTER or TURNER should be without a SPRAIGHT-EDGE. _ 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied af reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


COHSNGH WHEELS FOR SCREW-OUTTING LATHES 


we 


FLOORING. DEALS MAHOGANY, &c. 
White. 
$-inch Flooring 10s. 6d. and tis. Od. 10s. ea. aad vies Od. per square. 
Xo» » 12s. 0d. to 18s. 0d. 12s. Od. to 14s. Od. 
E n lds, 6d, to 18s. 6d. 15s. 6d. to 17s. 6d. ` 
$ » Matched Lining ... — 12s. oe — 13s. 0d. i 
3 a 


$y ie os ate — 13s. Od. nao ' Is. Od. 
Yellow Battens, £10; YeTlow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet. 
PRICE LISTS AND MOULDING PATTERNS POST FREE., 


g3 
3 


SON, 109, BOROUGH ROAD, S.E 


Tee 


E Manufactured Solely by i 
JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
FOR MARCUS BOURNE NEWTON, 
WHARE No. 4, RiNG’S CROSS GOODS STATION, LONDON. 


Where is always on hand a large Stock of 


| SALT-GLAZED STONEWARE DRAIN-PIPES, FROM Qin. to 24in, DIAMETER; FIRE 


BRICKS; CLAY RETORTS; and TERRA-COITA GOODS OF ALL DESCRIPTION. - 
Adamantine Clinkers, White Glazed Brieks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware» 
SAMUEL BROTHERS, 
Suits for all Cccasions 
36s. to 114s. 


SEER OR TI ARNT fee MR Ne 


Boys’ Suits 
| 16s. to 35s, 
50, LUDGATEH HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be sent post free for six stamps, which eum is deducted from a purchase, 


oa 
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PATENT HOLLOW STEAM PACKING. 
pae great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. . 
Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 


201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
“LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the ahove address. 


AMATEURS’ LATHES from 35s, 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 
4l, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free, 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, t.C. Mr. H. FERRABEE, Agent, 


NPROTECTED INVENTIONS. — ‘‘Infor- 
mation for Inventors to the best and cheapest means of pro- 
tecting their inventions, under the Patent or Designs Acts,” by Mr. 
M. Soul, Member Soc. of Arts, formerly conductor of The Artisan 
Journal.” Free by post, on application ; British and Foreign Patent 
Office, 3. Leadenhall-street, R C. 


INVENTORS ASSISTED 


TS Securing, Carrying Out, and Disposing of 
their Inventions.—Apply to Messrs, ‘B. BROWNE and CO. 
PPAR and Foreign Patent Office, 49, King William-street, London- 
oridge. 

A Pamphlet gratis, on Cost of Patents, may be had on application. 


[NVENTIONS secured by Patent or Regis- 

tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such .matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


- 


no INVENTORS—GENERAL 


PATENT OFFICES.—L. de FONTAINEMOREAD, | 


4, South-street, Finsbury, London ; 10, Rue de la,Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s. ; 
Belgian Patent, £3 10s. Circular gratis on application. 


PATENTS FOR INVENTIONS.—Full 
i instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. 


ATOTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross, Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in ‘every Continental State and in America. 
Established 80 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.O. 


ATENTS.—MESSRS. LAXTON (many 
years Editors of the “ Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS relating to Paterts, or Registration of De- 
signs. Six mə ths’ protection from eigs! ,uineas.—34, Arundel- 
street, Strand. 


ATENTS, &c.—Mr. WISH’'S PAMPHLET, 
containing full information on BRITISH and FOREIGN 
PATENTS and the REGISTRATION of DESIGNS, may be had of 
Messrs. Francis Wise and Co., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham-street, Adelphi, W.C. 


ATENTS.—THE PAMPHLET ON THE 
f PATENT LAWS, by ©. D. ABEL, Assoc. Inst. ©. E., Mein 
Inst. M.E., &c., Consulting Engineer and Patent Agent, may be had 
gratis on application, at No, 20, southampton Buildings, Cha neery 
lane, W.C. 


HEEL, RACK, and SCREW CUTTING. 


SPUR, BEVEL, RATCHET. WORM and INTERNAL | 


WHEELS cut to any size or number of teeth ; also racks of any 
ength or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J. Wilkinson, Engineer, St. George’s Works, 83, St, 
George’s-road, S. London. 


FRASER’S PATENT RIBBED IRON RETORTS 
We been supplied to some of the largest 


; provincial companies; also to lessees, proprietors, and a num- 
ber of small gasworks. 

Ilustrated circulars, prices, &c., forwarded on ‘application to Mr. 
C. FRASER, Gasworks, Colchester. 


THE 


New York, 1865. 


SCIENCE [May 4, 1866, 
SEWING MACHINES. 


PURCHASERS SHOULD SEE 


FLORENCE. 


FOR FAMILY USE IT IS UNEQUALLED. 


In addition to Hemming, Felling, Tucking, Binding, Cording, Quilting, 
and Gathering and Sewing on a Ruffle at the same time, it makes Four 
Different Stitches, has Patent Reversible Feed-motion, fastens off its 
seams without stopping machine, and has other recent Improvements, for 
which the Highest Premium (Go'd Medal) was awarded by the Committee 
on Sewing Machines at the Exhibition of the American Institute, held at 


Copy of Committee’s Report, and Prospectus with Sample of Work, post 
free. Agents Wanted, Address :—~ . 
FLORENCE SEWING MACHINE COMPANY, 
97, CHEAPSIDE, LONDON, E.C. 


“ EXCELSIOR,” “ PRIZE MEDAL” 


Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
T easy to operate, simple to learn, quiet in action, and not liable to 
derangement. Itwill TUCK, HEM, FELL, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip. Price from £6 63.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


GATHER, CORD, QUILT, BRAID, 


on each 


Telescope. 


— 


A ee 


THE “DYER” TELESCOPE, 


WITH LEATHER SLING AND CASE, 10s. 6d.; OR WITH ASTRONOMICAL 
EYE-PIECE, 15s. 6d. 


This Telescope has an Achromatic Object-Glass 1ʻ1 inch in diameter. It possesses a magnifying power of 144 times 
superficial ; will see a church clock at FOUR MILES, and distinguich small windows in houses at TEN MILES. The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 


rate, and are equal in every respect to one of a much higher price. 


CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND, ON RECEIPT OF PosT-OFFICE ORDER. 
No. 12. ILLUSTRATED DESCRIPTION POST FREE, 
MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON 


DAMPNESS IN BUILDINGS EFFECTUALLY CURED!!! 
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THE SILICATE ZOPISSA | THE GRANITIC COMPOSITION 
ig the only successful process applied | Has been applied to the wHoLE of 
to the stonework of the the [RON ROOFS, &c., of the 


HOUSES OF PARLIAMENT. 


See the Printed Returns to the order of the Honourable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 
Compositions. , 

These processes have also been largely applied in the Redecoration of 


ST. PAULS CATHEDRAL. 


DECAY or STONE, BRICK, WOOD, 
Or IRON STRUCTURES 


PERMANENTLY ARRESTED, 
OR IF NEW 


EFFECTUALLY PREVENTED!!! 


BY THE USE OF 


SZERELMEY’S 
SILICATE ZOPISSA 


AND 


GRANITIC COMPOSITIONS. 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
been subjected upon Public and Private Buildings and 
Works, Shipping, &z., Szerelmey and Co. have established 
extensive works for the manufacture and supply of the Com- 
positicns upon a very large scale, aud are now enabled to 
execute all orders with the utmost despatch, 

MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and further particulars, address to the 


CITY OFFICES OF SZERELMEY & CO.. 
89a, KING WILLIAM-STREET, LONDON 
H.C. (Close to London Bridge.) 


E. BOURDON’S PATENT GAUGES.—GIFFARD’S INJECTORS 


Drawings and Prices on Application to 


W. T. HENDRY & Co., 73, Queen SrREET, Lownpon, E.C. 


Se ed 
Jonpon: Printet by Mappick and Porras, 1, Crane-couct, Fleet-street; and Published for the Proprietor at the Office of the News- 


agents Publishing Company, 147, Fleet-street. 
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MR. RUTHVEN'S METHOD OF PROPELLING VESSELS, 
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even these Slowine descriptions pale when compar A: 
with that of the floating palaces which occasion- 
' ally leave old England’s shores, and. which are 
constructed, regardless of expense, for foreign 
potentates. The last marvel in naval architecture 
is the Mahrousée, the new steam yacht for the 
Viceroy of Egypt, built by Mr. Samuda, from the 
splendid designs of Mr. O. W. Lang. Over this 
vessel we will this week pilot our readers, leaving 
them to draw their own deductions. We will sup- 
pose the vesselin Stokes Bay. Approaching her 
we find a beautifully modelled hull, graceful and 
imposing. Her length between per pendiculars is 
860ft.; over all, 400ft.; beam, 42ft.; depth, 29ft. ; 
tonnage, old measurement, 3,141. Butit is inboard 
the Mahrousée best displays ‘her noble proportions. 
Passing aft to` the saloons a vision of oriental 
grandeur is at once beheld. Entering an ante- 
chamber by wide folding-doors, under a lofty 
poop-deck, we are dazzled with gold and colours, 
and the gorgeousness of a staircase having balus- 
trades of electro-silver and silver gilt, leading to 
the royal “ apartments ” below. Passing this stair- 
“case we enter a dining saloon, the wall panels deco- 
rated with paintings, delicately executed, of fruits 
and flowers, on papier-mdaché, the windows draped 


NOTICE! NOTICE! . 


in the orld: this is incorrect. Of course we 
know how “the measured mile” is run ; the proper test 
is ordinary work, and here the Holyhead boats carry 
the day, and, we think, could give the Mahrou- 
sée a trifle of a start across the Irish Channel, ina 
wild equinoctial. We simply make this remark that 
there may be no mistakein the matter and that all 
our ship-buildersmay have their due. Whereverthe 
“Mahrousée may go, she will do credit to 
English ship-builders and engineers, for she 
certainly is in all respects a perfect beauty, and 
stands in about the same relation to the im- 
perial vessels of the Romans, as does our trim 
English yacht to a whaler’s jolly-boat. — 

While treating on ships we are tempted to suggest 
that there seems to be a falling-off in the ‘ build ” 
of the Navy. We may be met with the informa- 
tion that it-is impossible to obtain the requirements 
of an iron-clad and preserve beauty of line: but 
this is simply untrue, for we can get as good lines 
and clean with iron for a material as with wood, 
but we do not. Let any one who has an eye for 
beauty of outline, who is at all acquainted with what 
“ has been,” take a careful survey of several of our 
iron-clads now plodding about and say if they are 
worthy of our skill and appliances. The verdict 


ANOTHER” PERMANENT ENTABEOEMTIS | 
OF THE 


ENGLISH MECHANIC. 


It is with great pleasure that the Proprietor of 
this journal makes known to its readers his inten- 
tion to extend its contents by a 


PERMANENT ADDITION OF TWELVE COLUMNS, 
WITHOUT INCREASH OF PRICE. 


For some weeks past, indeed, since the last 
enlargement of ‘the Journal, the advertisement 
columns-have increased so rapidly as to threaten a 
serious infringement upon the literary portion of 
the paper. This the subscribers would, of course, 
murmur at, and the Proprietor, being anxious to 
strictly carry out all previous promises, has deter- 
mined to increase the size of the Enetisa MECHANIC 
to TWENTY FOUR PAGES, WITHOUT 
EXTRA CHARGE. This will be done-as soon 
as the necessary business arrangements can be 
carried through. | 


TERMS Of SUBSCRIPTION. 


with richly-embroidered blue silk; the columns | cannot be doubted. Nor do we fancy these vessels, 
One Cony Weekly: for an oe Sr a Free 3 supporting the roof electro-plated, and the innu- | as a rule, behave well at sea, indeed, we often hear 
Nine Months s merable wax- light shades which surround the | tothe contrary. Again, how is it that where ‘‘ money 


- ap artevent held in handsome silver-gilt sconces. 
: Bvowm the ceiling hang massive electro-plate chan- 
-deliers; the floor covered with costly carpets and 
, k rugs. from the looms of the East. Below this 
~-f gorgeous apartment is one of still greater splen- 
-dour—the drawing-room, from which the ladies’ 
retiring room is ‘Gntered. Our pen will fail to 
‘describe the mag#iifieence of this apartment. 
Gobelin tapestry, worth enormous sums, hang from 
the walls ; on the panels of these walls at intervals 
are painted exquisite medallions. Here are 
tables of marvellous inlaid marbles, of gold, of | 
wonderful work in woods; gilded chairs and rich 
| damask-covered couches are scattered about over 
the floors, and silver-gilt sconces and chandeliers 
hang around, flooding the whole with a sweetly- 
refined light. Adjoining this saloon is the 
Viceroy’s bedchamber—worthy of a magnificent 
prince. The bed itself is a very marvel of art. 
‘Round the walls and windows hang pale slate- 
coloured draperies, chastely embroidered; costly 
furniture stand arranged in exquisite taste. The 
. bath-room adjoining contains a noble bath, carved 


is no object” we cannot get more than 13 or 14 
knots out of an iron-clad, ordinary working ? 
Surely it is possible ; but engineers say that though 
the engines are calculated for more, the build and 
disposition of weights on board, somehow or other, 
generally turn out different to what they are set 
down on paper. Fancy our Warriors taking it 
out. at 184 knots an hour! What could stand 
against them? and why cannot it be done? 
Simple-minded individuals often ask the question, 
but never an answer can they get. pe 
Once more, is łt not possible to both build and 

“float a vessel without such a hitch as that lately re- 
corded in the Jauzich of our last grêat tronelad ? 
Are we to go on for eyer in the existing groove P 
Surely it is possible to float. a ‘vessel on 
the spot where she is built. The present method 
is almost unworthy of the art; and we do not 
_ think that a very great deal of engineering skill is 
necessary in solving the problem how to do it. 
In fact, we believe that. a vessel might be built 
with greater celerity under any other arrangement 
'—more especially auiron-clad. Should any sub- 
out of a block of marble. Forward of this suite | scriber endeavour to work out the problem, we will 
of rooms are the apartments: of the chief minister | give him every facility im our columns. 
and officers of state in ete nes bee with- | $ 
out regard to cost. On the déek beneath this is af mnane e re ee ait eee cnr 
ison ne cabin for the viceregiak suite—the metal | CENTRAL HALE OF ART AND SCIENCES 
fittings, chandeliers, light-sconces, &c., all of "E are in reccipt, from the provisional Com- 


Twelve Months ,, 13 

Monthly Par t, Post Free, One Quarter a 

Half-Yearl'y Volume, bound in ree 
Do. Post Free... . 
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THE “ENGLISH MECHANIC. 


. AND 
MIRROR OF: SCIENCE AND ART. 


Every Tuesday, ‘Ewopence, = Monthly Part for 
Ma OY: d., post free, ltd. 

* * Title Page gad Index for Vol. II. is now ready, 
"Price Twopence. Cases for binding, One Shilling 
and Sixpence.. 

It is solicited that‘ all back: numbers be ordered at 

once, as they are now being reprinted, 

147, FLEET- PERERT London, and all Book- 

sellers. 


TO ADVERTISERS. AND CORRESPONDENTS, 


All Advertisements and Communications for the 
Editor to be sent to 75, FLEET STREET, | 


0 ADVERTISERS 


eT A 


As the Enenish MEOHANIO an MIRROR or Sct- 
ENOE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS, 


Wave livee:. “aver nae eke dees Fisk S 3 n electro-plate. mittee, of plens, in letter-press and litho- 
Every Additional Line (Nine If the decorations of the after part are grand there | graph, of the abveve named scheme. In a 
Words) sso ess ore ee eee 00 6 is still a feeling of relief on entering the engine | former number we expressed our opinions at length 
Whole Pago see eso cov oe ov 8 8 O room, and, leaving the glitter of gold ‘and silver, to | om the whole matter ; but we are bound to say that, 
Half Page ese sss se see one 4 4 O gaze upon the massive grandeur of Mr. Penn’s| asa scheme the one before us seems well digested. 
One Column se ere one 3.0 0 machiney in the engine room. This room is more | And so well has it been thought of that already 


Post-office orders: tọ, . be, vaada payable be GEORGE 
MADDIOK, Ploet-stauat Bremen. 
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than 20ft. in height! Never before, perhaps, had 
iany machinery a better chance of being seen in 
, | work with equal advantage; and never, “perhaps, 


£100,000. have been subsertbed. fowards its purposes. 
A. giant, of the site. for the hall, for 999 years, is 
: proposed to. be made by the Commissioners of the 
has eye en on more noble engines. They ave, a| 1851 Exhibition, at a nominal rent. The cost of 
pair of Pemn’s 800-horse power, nominak, with | erection, fittings, &¢., 18 put down at, £200,000. Of 
oscillating cylinders, the latter having a diameter of |. this the. Conainissioners guarantee a fourth, provided | 
-100in., and a siroke of ‘piston of 8ft. Each | the remainder is subscribed by the Ist of May, 1867. 
cylinder weighs, complete, 26 tons, and the inter- | Fhe other advantages are dependent, also, on this. 
i mediate axle 27 tons. . Fhe stokeholes are fore. and | 'Ewo-thirds being subscribed, as noted, the scheme 
aft the engine room, with 16 furnaces in each. i may now be said to be in a “ fair-way” channel. 
The engines drive. Iwa feathering- float whegts of | The hall will contain 5,600 persons, and it is 
28ft. dianeter ab thes Sakis—dait, outside. the boards. | estimated that the sale of the 2,500 sittings in the 
Hink : Mesais:, Peny ever turned out a| boxes and amphitheatre set apart for the subscribers — 
finer specimen of ongie than these in the Mahrou- | will produce £250,000. Several societies, it is stated, 
sée. Every othe place and thing on board is| have declared their intention of « connecting them- 
equally worthy of note, bat: room, cannot here be | selves” with the hall; though what this may mean 
found for particulays:,: we do not exactly understand. We have failed to 
The keel of this- truly noble vessel. was laid in| see any reason for altering our opinion as to the 
January, 1865, and on her trial in Stokes Bay she | “ general purposes” of this tremendous concern ; 
made a mean speed of 182 knots: an hour, or 213] should we be disappointed in our expectations, 
miles per hour, the steam pressure we are told then the public will be the gainers, as, most decidedly, 
being 301b., the vacuum, 27in., and the average re- | was the original intention of those who interested 
volutions by the engines 26, ‘the indicated horse- | themselves in the Exhibition of 1851, and now 
power of the engines 6, 400. It has been stated | interest themselves in the artistic and scientific 
that the Mahrousée is the fastest sea-going steamer | education of the working masses. 


THE LAST TRIUMPH IN NAVAL ARCHI- 
: TECTURE. 

T olden time—in one of those eras when money 

was no object to the great of the land, being 
extracted by force of arms from those who pos- 
sessed it—the vessels of war built for the Cæsars 
were indeed wonders of constructive art. In them 
ivory, and gold, and silks, and bronze, stroye to 
heighten the magnificence of the imperial sailors, 
and all was done that could then well be done to 
make the interior of the stately craft as unlike the 
interior of a ship as possible. From word paintings 
of these interiors, to be found in ancient records, 
we can forma lively idea ef their grandeur ; but 
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ON THE CONSTRUCTION OF SPECIFICA- 
TIONS OF PATENTS.—V. 
HE question naturally arises in this case: If 
the material point in the case was the welding 
of the tubes without a mandril, and the only doubt 
was, as to whether the specification did, or did 
not claim more than this, why should not the 
specification have been construed so as to say defini- 
tively what it did claim before going into evidence 
as to infringement? The only plea to be urged in 
defence of. the course pursued was, that it was 
according to precedent. 

Reference has thus been made to three cases 
which, in many respects reflect the highest credit 
on the judges who tried them, but which, never- 
theless, indicate defects in the system that had ‘to 
be worked. In all the three cases the primary 
question was, as to the meaning of the specification, 
and yet the whole case between the parties was gone 
into before such primary. question was attempted 
to be settled by a definitive construction of the 
document. Instances might readily be multiplied 
showing the defects of the system in a far more 
aggravated degree than they are shown in the in- 
stances referred to, but this cannot be necessary if 
there be truth in the foregoing observations on the 
three cases that have been cited. Reserving at 
present some remarks on the great importance of 
trying patent cases on principle rather than accord- 
ing to conventional precedent, it may be advisable 
now to advert breiefly to three more recent cases in 
which juries have been dispensed with, and the 
proceedings have been conducted in equity. 

These cases will only be referred to so far as they 
illustrate specific points relative to the construction 
of specifications, The first case—Curtis v. 
Platt, tried by Vice-Chancellor Wood, is noticed for. 
the purpose of showing an instance of the necessity 
of narrowing the doctrine of mechanical equivalents 
to suit the advancement of invention as applied to 
manufactures. On this point the learned Vice- 
Chancellor said :— 


_ I think the rule laid down in the House of Lords, in 
Seed v. Higgins (8 House of Lords’ Reports, 550), is 


extremely important to follow. Therule therelaiddownisthis:. 


If you find a particular specific mechanical improvement 
claimed, then you must hold the person strictly to that par- 
. ticular mechanical device which he has claimed for effecting 
the object he had in view, and if he says it is to be done in 


one precise, definite, particular way, to that particular way f 


he must be held, and those who have bona fide employed a 
different system and a different way, which is not the pre- 
cise. way in which he has effected his operation, they 
„must not be held to have infringed. For this simple 
reason, if hu had made it wider, then the patent would be 
open to objection, because the Legislature requires as a 
price for those peculiar privileges, that a man should de- 
scribe the best way of « ffecting the operation that he’proposes 
toapply his patent to, as having been by him discovered, 
This shows that in estimating the scope of a 
patent for a mechanical invention it is necessary to 


take the particular mechanical means stated to be |. 
used for attaining the proposed end, and adhere | 


strictly to such means, in order to point out the 
exact position occupied by the patentee between 
those who went before him and those who come 
after him. It therefore points to the necessity of 
construing the specification strictly as to that part 
or those parts of the document in which the dis- 


tinctive features of the invention are alleged to be | 


contained. And this course is requisite in order to 
do justice to both parties, In the words of the 
Vice-Chancellor : “ The court is bound to put it 
favourably for each side. ” 

In this case the Vice-Chancellor, by construing 
the specification so as to limit the invention to the 
particular mechanical means of attaining the end 
supported the patent, but cleared the subsequent 
patentee from the charge of infringement. 

This case was carried on appeal before Lord 
Westbury, L.C., who confirmed the decision of the 
Vice-Chancellor. It would cccupy too much 
Space to go into any details of the case, neither is 
it necessary for the present purpose, but it may be 
advisable to make a single extract from the judg- 
ment bearing on the particular point intended to be 
llustrated. The extract is as follows :— 


I have already said a word or two upon what I believe to 
be the doctrine of mechanical agents, and I entirely agree 
in the conclusion which the Vice-Chancellor has derived 
from the decision of the House of Lords. If the invention 
be, as I have already descr ibed, nothing in the world more 
than a particular means to attain toa given result which is 
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perfectly well known, then the invention is for the 
means, and you can no more prevent the invention of one 
distinct set of means being interfered with, you can no 
more say that it interferes with the invention of another, 
than you could say originally that there ought not to be 
patents granted for the invention of distinct means to an 
end, | E 

The two other cases intended to be noticed are 
selected because the eminent judge who tried them 
considered them of sufficient importance to demand. 
written judgments. The first case is that of Simpson 
v Holliday, relating to the well-known patent for a 
magenta dye. And the only point intended to be 
illustrated with reference to the case is the distinct 
recognition of the principle of construction contended 
for in this article, ¿.e. the construction of the 
document by the court simply as a legal instr ument 
in writing, anterior to all questions arising upon the 
meaning of particular technical words and phrases 


used in the description of the mode of carrying the 


invention into effect. The primary question to be 
determined on the construction of the specification 
was as to whether it described and claimed two 
distinct processes, one cold and the other hot, or 
whether it only described and claimed in effect one 
process which might be accelerated by the applica- 
tion of heat. In order to determine this question 
the court put a construction on the language of the 


two distinct processes were described and claimed, 
the effect of which construction was to invalidate 
the patent, as it was admitted that a part of such 
description and claim (that relating to the cold 
process) would not succeed.. The point, however, 
which it is important to notice, is that the construc- 
tion of the specification determined what invention 
was described and claimed therein as a matter of 
inquiry distinct from, and anterior to, the question 
of the utility or inutility of the cold process, 
This pYocess was found to be described and 
claimed, whether for good or for evil, as to its legal 
effect on the document. 

The construction asto the other part of the speci- 
fication recognised the principle of indulgence as to 
the technical language necessarily employed in 
deseribing inventions, and of protection against 


popular interpretation of an essential word instead 
of a technical one. 


‘document in this case, it illustrates the principle 

of looking at specifications as composed of two 
parts, one of which is addressed to the court and 
the other to the competent workinan, the former 
requiring to be construed strictly according to the 
language, in the first instance, with a view of de- 
termining the exact nature of the alleged invention, 
and the latter admitting of a more lenient construc- 
tion in consideration of the natural difficulties 
attending the use of technical language. 

_ The other case tried by Lord Westbury now to 

‘be noticed is one which has attracted a considerable 

' degree of public interest from the frightful amount 

of prospective litigation that appeared to be immi- 

‘nent at the time when the case came before his 

eens (Foxwell v. Bostock sewing machine 

case, 

There are two points for the illustration of which 

this case is cited, viz.:—1. As to the required con- 
formity between provisional and complete specifi- 


of the meaning of the specifications before all other 
questions in a patent case. . 

The course of proceeding in this case was, in the 
first instance, to ‘deal with the different legal 


objections that had been raised, and first, that 


founded on the want of conformity of the complete 
Specification with the provisional specification.” 
With reference to this objection, his lordship said : 
‘I undoubtedly think that that is a point of very 
considerable importance.” Then after referring to 
the sections in the statute of 1852, and gathering 
from them the object of, and regulations concern- 


ing, provisional specifications, his lordship added : 
“ If, therefore, it were possible to depart from the nature 
of the invention described in the provisional specification, 
protection might be given toa patentee for a something 
described in the provisional which he might depart alto- 
gether from when he files his complete specification. I 
think, at all events, the identity of the inventions must be 
R, from both the specifications to be one and the same 
ing. 8. 


over-refinement in such language by adopting a 


Looking thus at the construction of the whole | 


RUTHVEN’S METHOD OF PROPELLING 

_ * ‘VESSELS. | 

(Illustrated on front page.) 

HE peculiarity of the invention about to be 
described consists in the employment, in 
the propelling of vessels, of rotating sluices, each in 
combination with two outlet passages, the sluice in 
each case being arranged to turn with its axis, 
whilst the periphery and ends of the sluice are 
free as may be from contact with the enclosing 
surfaces of the chamber in which the sluice is con- 
tained, by which arrangement Mr. Ruthven con- 
siders the sluice may be turned comparatively free 


from friction, and, as a consequence, require but 
. little power to turn it. 


Referring to Mr. Ruthven’s specification of last 


‘November, we find it stated that the invention, 
now causing so much stir, is applicable to propul- 
‘sion where water is constantly pumped by one or 


more rotating or centrifugal pumps to outlets on 


either side of a ship, these pumps being situated 
‘intermediate of the two sides of the ship. 
' Ordinarily it is preferred that on each side of a 
i vessel there should be two tubular passages, one 
‘opening out in a direction towards the stern of the 
- vessel, and where the two are connected to a com- 
À pu ae = ‘mon supply pipe from the centrifugal pump or 
specification by whiċh it was made to appear that ' pumps E aE sluice is applied, hish sluice 
is preferred cylindrical, but it may be somewhat 


conical, This sluice is clothed at both ends, and 
it is also cloged on one side to such an extent that 
when the closed side is turned opposite either of ` 
the tubular passages the way through that passage 
will be closed against the passage of water; and 
the water will flow freely through the other outlet 
passage. The rotating sluice turns on its axis at 
its two ends, so that the sluice can be readily 
turned to allow the water to pass to either of the 
outlets, and so as to produce either stem or stern 
way. Itis not necessary that the rotating sluice, 
should fit truly water tight; on the contrary, it is 
desirable that the rotating sluice should fit freely, 
as any moderate leakage is of less importance than 
the free and ready capability of rotating the sluice 
so as to change the direction of the water in pass- 
ing from the pumps through outlets. 

Inthe illustrations Fig. 1 shows a section through 
the sluice valve, and the water passages on one 
side of the vessel ; the other side is similarly fitted. 
Fig. 2 shows a plan; and Fig. 3 shows a vertical 
section through the line d, b. In Fig. 2, G is the 
axis of the rotating sluice to which the power is 
applied toturn it; H, H, H, are bearings with 
adjusting screws so as to enable the sluice to be 
turned as free of friction as may be. The sluice is 


not to fit the interior of the passage closely, so as 


to produce absolute contact in all parts, but is to 


come as near to, but not to touch the sides thereof, 
‘or rub against the same. 
: water comes by the passage A, from the supply 
‘kept up by the pumps. 
‘rotating sluice shown in Fig. 1, the water will be 
‘driven out at the outlet C; when it beccimes 
necessary to change the direction of the flow :! 
: water the sluice B is to be turned in the direction «f 
the arrow, till the solid part of the sluice comes intu 


When at work the 


In the position cf the 


position across the outlet passage C, as shown by 


dotted lines, when the outlet D will come into 
s ; an i= | action. i 
cations ; and, 2, as tò the priority of the question | 


By employing rotating sluices, as herein des- 


cribed, there will be greater convenience in the 
| Doanceuvring and steering of a vessel, as well as in 
‘propelling the same forward or backward. | 


We donot know which pump Mr. Ruthven pre- 


‘fers, or is used on board the Nautilus, butidoubtless 


this has been carefully studied and experimented 
upon. The above is given in accordance with our 


promise to lay before our readers whatever infor- 


mation was forthcoming concerning the new pro- 
peller ; there is more to come, we know; it will 
appear in these pages as it transpires, Mr, Ruth- 
ven’s place of business we understand is at Har- 
low Villas, East India-road, London 


Tue ATLANTIC TELEGRAPH.—The Telegraph 
Construction and Maintenance Company expect to 
start the Great Hastern upon her second attempt. to 
lay the Atlantic cable about the first of July. The 
company are contractors only for the work. 
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THE ART OF WEAVING,.—No, VI. 
BY” looking carefully at Fig. 3 there will be 
k seen in dotted lines a modification of the 
apparatus for raising the perforated plates instead 
of the snail or volute cams. N N represent 
screws, which may revolve, and screw into nuts or 
_ bosses formed on the plates. These screws have 
mitre or bevel wheels Ny Ni, keyed on their upper 
ends, and geared into by other mitre or bevel 
wheels, N? N?, which are keyed or otherwise 
secured on the horizontal shaft Ns, which may 
receive its motion in any suitable manner. Instead 
of the screws revolving they may be stationary ; 
and the nuts or internal screws may beformed inthe 
bosses of the wheels Nı N}, and revolve with them. 

Of a modification of the reading and punching, 
Fig. 8, already given, is a right-hand side view, 
and Fig. 9 is a sectional elevation of the same. 
The same letters are made to refer to similar 
parts, as far as possible. In this modification 
—a capital one, by the way, under Mr. 
Mackenzie’s : patent—a great number of the 
more expensive paris are done away with, 
and the machine rendered more simple; 
for instance, the two perforated plates with their 
rows of holes are dispensed with, and in their place 
is substituted a bar with only one row of holes and 
the card-holding apparatus. A great number of 
upright bars, levers, and bell-cranks for working 
tke punches are also laid aside. As formerly A A 
is the framing, B B, the cross frames, C C, brackets 
fixed to the frame A A, and C? is a bell or other 
crank mounted loosely on the shaft D1, crossing 
the machine. On a pin in the lower arm of the 
bell crank C? a slot formed in the upper end of the 
connecting rod C3 takes. The lower end of this 
rod is jointed to the intermediate treadle leaver C4, 
at G®, and the end of the lever C4 is attached by 
the spring a to the framing, and on the upper arm 
of the bell crank to which the connecting rod C3 is 
attached a pawl or click al is mounted on a pin, 
and on the same pin or stud small levers, a? a®, are 
_ likewise mounted to the upper arm, and a spring 
a is attached by one end, the other being attached 
toa pin in the main framework A A. This spring, 
acting on the upper lever, keeps the pawl or click 
al in gear with the teeth of the ratchet wheel C5, 
which is firmly secured to the shaft Dı. The pawl 
al and levers a? a? may be made in one piece. 
_ The ratchet wheel has twelve teeth, each tooth to 
correspond to each row of holes to be punched 
in the card. The pawl, by giving motion to the 
ratchet wheel and shaft D1, on which is fixed the 
block in which the helical groove is formed, and 
which, through its action on the pin in the end of 
. the parallel lever with the adjustable fulcrum, moves 
the rod L, on which the pointers are mounted, by 
means of its front end, taking on to a stud 
sequred by a clip on the bar L, as formerly des- 
_ eribed—not shown here. The disc in which the 
irregular groove is formed is also keyed as formerly 
on the shaft D1, which groove, by its action on the 
pin in the rod K?, and through lever K, rod J6, 
lever J3, pawls J4, ratchet wheel J2, pinion j, and 
spin wheel J‘, secured on the end of the roller H1, 
the endless pattern web, as before, receives its 
proper intermittent motion, The roller H! revolves 
in its bearings 7, adjusted by screws and nuts 7! il, 
In this case the endless pattern web is passed under 
the roller H!, and passes upwards and over the 
rollers H2, H3, and over the top of the machine and 
under the roller H4, The rollers H2 and H? revolve 
in bearings in the cranked projecting bracket 
It, The roller H4 turns in bearings in the cranked 
brackets H5., All these brackets are kneed out 
over the frame A A, so that they may take in 
rollers longer than the width over the framing, so 
as to allow a greater width of pattern web to be 
placed in the machine. C8 is a ratchet wheel, 
duplicate of C5, worked similarly ; ©? is the con- 
necting rod with its slotted top,and which takes on 
to the pin a+, in the lower arm of the bell-crank 
a, which is mounted loosely on the shaft on which 
the ratchet wheel C8 is keyed; a? is the pawl, 
mounted on the other cranked arm, similar to a}; 
a’ is the small lever on the same pin as the click or 
pawl af, and may be formed in a piece with it, or 
otherwise, but still the lever a7 and click aë must 
be so mounted that they both move together ; a3 is 
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| the spring attached to the small lever ay, and 
to the same point in the frame A as the spring a’. 
This spring keeps the click aô in gear with the 
ratchet wheel C8, The connecting rod ©? is pointed 
to the same intermediate treadle lever C4 at G}, 


but at a further distance from its centre G2, on 
which it oseillates. This centre G? is a bar sup- 
ported in frame bearings. G4 is a connecting rod 
jointed to the intermediate lever C4 at G3, The 
lower end of the connecting rod C4 is connected at 
QË to the short end GS of the treadle lever G7 ; Gs 
is the treadle board which is acted on to punch 
the cards, When the treadle is depressed the 
short end G® of the lever rises, and through the 
connecting rod G4 raises thelong end of the 
intermediate lever C4, which raises the con- 
necting rod C? and Co, with the slots formed in 
their upper ends. Theseslots are of unequal lengths 
proportioned to their distances from the centre of 
motion of the intermediate lever to which the rods 
are jointed. When rising, these slots slide over 
their respective pins without moving them until 
the lower ends of the slots come into contact with 
the pins at a4, in the lower arms of the bell crank 
arms ©? anda®, and thus raise the bell cranks 
and cause them partially to rotate on their 
respective shafts, on which the ratchet 
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wheels C° and C8 are keyed. The pawls aland 
aë having been raised along with the arms of the 
bell cranks high enough for a fresh bite of the 
ratchet wheel, the pawls are drawn into the teeth 
through the action of the springs on the small 
levers a? anda’. By releasing the foot from the 
treadle, the action of the spring æ on the end of 
the intermediate lever brings the whole of the ap- 
paratus into the position shown, and thus turns 
round the ratchet wheels one tooth, When the 
pawls are being drawn over the points of the 
ratchet teeth the ratchet wheels are held 
fast in position by pawis a? a9, formed 
on the ends of a lever D? having a bell crank arm 
aW on it. To a loop in this arm a spring aH is 
attached, whose other end is aitached to a pin at? 
in the framing A. This spring keeps the lever 
pawils, a? a°, in gear with the ratchet wheels 0°, 
C8. On the shaft at two places on which the wheel 
C8 is fixed twelve teeth b are cut, corresponding in 
pitch to the holes to be punched in the cards. 
These teeth work into well cut racks 6! attached to 
a frame 62, and in the hollow of this frame the 
uncut cards 63 are placed, and held therein by a 
slight frame bt over its top. These frames and 
cards traverse from front to back of the machine, 
and are drawn along the platform 45, by means of 
the teeth 6 which are cut in the shaft working in 
the racks bl attached to the frame 03, ¢ is a bar 
through which the requisite number of holes in one 
row of the cards as well as the stud and laceholes 
are drilled or otherwise formed. This bar cas well 
as the platform 65 are mounted on projections c!, 
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cl, cast on the inside of the framing A A. The 
bar c is so formed that a portion of it in which the 
holes are drilled projects upwards through a slot 
in the platform 05 into the inside of the frame bë; so 
far up as to come on a level with the top of the 
frame b, on which the uncut cards are placed. 
This allows the underside of the cards te touch the 
top of the bar c in which the holes are formed. 
Right above the bar c a deeper bar c? is similarly 
fixed ; the holes in the two bars coincide exactly, 
so that when the punches d, mounted in c? with 
helical springs around their middles, are acted or 
and pressed down by the levers G, the punches œ 
will pass through the cards and enter the lower bar 
c, and through which the pieces of the cards 
punched out will pass. A thin plate cè may be 
mounted between the upper bar e? and the frame 
for holding down the cards. This plate may be 
acted on by springs or weights to keep the centres 
of the cards from rising on the points of the 
punches when they are rising. The levers G are 
centred on a bar Gt, supported on bosses on the 
framing A. These levers are bent where they 
touch the heads of the punches d so much that the: 
points of contact are in a line with the centres of 
the levers and their fulcrums ; they are also bent: 
down as shown, that they may pass and have free 
play under the rod L, on which the finger clips are 
mounted. Near or at the front ends of these levers: 
the catches e, finger keys €, ¢?, et, and pointers f are 
formed. flis the figured platform on which the 
numbers are marked to correspond with the num- 
bers on the keys and pointer clips on the rod L. 
e! are catches on the bosses of small bell crank 
levers, one bell crank and catch e!l to each key 
lever, and one horizcntal arm of each is formed 
with a small weight f2 fixed on it. These arms rest 
on a bar e5, which runs across under the arms and! 
in front of the machine. This rod is attached by 
short arms to the rod e6, on which the bell cranks 
with their catches et are strung or mounted. When: 
any or all of the finger keys with their levers are 
depressed low enough the catch e on the end of 
each lever pushes the catch et to the front, and 
raises the arm and weight until the catch on the 
lever is low enough, when the action on the weight 
f? on the lever sets the catch el back over the catch 
e on the key lever, and keeps it in that position. 
As soon as the proper number of keys have been 
depressed the foot is applied to the treadle board 
G8, and when pressed down the action of the short 
ends of the treadle levers through the rods G4 raises 
the long ends of the intermediate levers, and de- 
presses their shorter ends, to which the connecting 
rods F are jointed. The rods have slots F! in them 
near their upper ends, through which the rocking 
shaft g5 passes, and over which shaft the slotted 
portions work, to serve as guides for the upper ends 
of the rods F. 
CAPTAIN COLES’S TURRET-SHIPS. 

Captain Cowper Phipps Coles has at length 
received the sanction of the Admiralty to construct 
a seagoing turret-ship on his own plans and designs. 
The Admiralty are not to interfere with the buld- 
ing of the vessel in any way. She is to be con- 
tracted for by private firms, and their Lordships 
only reserve to themselves the final approval of the 
plan which may be determined upon by the in- 
ventor. We believe that the following list of estab- 
lishments was handed in the first instance to Cap- 
tain Coles, from which he was allowed to make 
his. choice—viz., Messrs. Laird Brothers, of 
Birkenhead; Messrs. Palmer, of the Jarrow Works, 
on the River Tyne; the Millwall Iron Works Com- 
pany; Messrs. Napier and Sons, of Glasgow; Messrs. 
Samuda Brothers; the Thames Iron and Ship- 
building Works; and Messrs. Wigram and Sons. 
This list has, however, been reduced to five. Cap- 
tain Coles, with increased years, has increased in 
wisdom; and if he had in the first instance taken 
the advice of friends who could have had no other 
object in view but his good, and have had recourse 
to a practical shipbuilder, the stormy discussions 
which have taken place from time to time in the 
two Houses of Parliament would have been for the 
greater part avoided, and the display of much ill- 
feeling would have been spared.—Army and Navy 


. Gazette. 
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THE QUALITY OF MUSICAL SOUNDS.—IHI. 
By W. Stevens Squire, Ph.D., F.C.8.* 


So far we have considered the case of resonance 
tubes which are able to give the fundamental of 
the reed, and also a series of upper tones, but it 
may happen that the lowest tone of the resonance 
tube is not the fundamental of the reed, but one of 
its upper tones. Under these circumstances this 
particular upper tone will be prominently 
strengthened, and.the sound will acquire a peculiar 
character resembling more or less the vowels of the 
human voice. In fact the vowels are sounds pro- 
duced by membranous reeds—the vocal chords, the 
wesonance tube of which—the cavity of the 
‘mouth, can be so modified in width, length, and 
form as to fortify sometimes this, sometimes that, 
upper tone of the sound. The easiest and surest 
-way of determining the proper tone which corres- 
ponds to the position of the mouth for each vowel is 
to gently whisper any vowel, retain the mouth fixed 
in that position, and test it by holding before it 
tuning forks of various pitch until one is found, the 
sound of which is intensified by the resonance of 
the mouth. By passing in this way from one 
vowel to another, the tones peculiar to each posi- 
tion of the mouth may be ascertained. The deter- 
minations given below are those of Helmholtz, and 
apply to the vowels pronounced in the German 
way. Both for O and for U the opening of the 
mouth is narrowed by the lips, while the greatest 
possible space is given in the middle by drawing 
down the tongue, so that the mouth approximates 
‘to the form of a bottle with no neck. In such 
bottles the smaller the opening the lower the tone. 
This is borne out by these vowels. For U, in 
which the opening is the smallest and the space 
the largest, the proper tone is found to be f, and 
when the U is gradually converted into O by 
opening the mouth the resonance rises also, until 
for a pure O the proper tone of the mouth becomes 
_»)' flat. The position of the mouth for O is par- 
ticularly favourable for resonance, the opening 
‘being neither too large nor too small, and the hol- 
Jows sufficiently large. If a fork which is tuned 
to b’ flat is struck and placed before the mouth 
while the vowel O is gently whispered, the sound 
wf the fork becomes so full and loud that it can be 
heawd by a large audience, but if the position of the 
mouth is now changed through Œ and Æ to A (as 
in father) the resonance rises a whole octave to b"- 
flat. The sharper English and Italian A rises to 
d", that is, a third higher. For these vowels there 
appears to be only one peculiar tone, and the theory 
of sounds produced in spaces of this shape would 
not lead us to expect otherwise. Starting once 
more from A through the series A, Æ, E, I, we 
find that the lips are so far drawn back as not 
themselves to produce a narrowing, but that 
a narrowing of a different kind is effected by the 
front part of the tongue and the hard gums, while 
the space over the larynx is widened by drawing 
in the reot of the tongue. The form of the mouth 
is now that of a bottle with a narrow neck produced 
‘by the upper surface of the tongue and the gum. 
For I+ the hollow of the bottle is the largest, and 
the neck the smallest. For Æ the whole channel 
is rather wide. When these positions are tested 
two tones may be distinctly detected, the one cor- 
responding to the large space, the other to the 
narrow tube-like passage between the gum and the 
tongue, so that the whole arrangement resembles in 
principle the organ pipes already described, in which 
a small narrow tube is fixed into the closed top of 
the pipe. This condition is most prominent for 
X where the length of the small canal is about two 
inches, Such a pipe would give the sound cY. 
The tone really found to be produced is di’, which 
is pretty near the markif we take into account the 
irregular form of the tube. These vowels, then, 
are distinguished by two tones, the higher of which 
continues the series of the vowels U, O, A. 
Helmholtz has found them to be for Æ, g” ; and 
for E, b’’~flat ; and for I, div. The lower tones, 
which are more difficult to. determine, he found to 
be for Æ, d” ; and for E, f; and I, f. In pro- 
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+ I pronounced rather like the English E, and the E 
like a flat A. 


ducing the vowels Œ and UE the position is much 
the same as for the last, except that the lips 
come into play and lengthen as well as they can 


the small tube, thus lowering its pitch. For UE, 


its length will be about 22 inches, and the tone ig 
found to be g”. The lower tones are for Œ, f'; 
for UE, f. The following scheme exhibits the 
resonances of the mouth for each vowel :— 


Æ 


U O A 

Hence we may conclude, and the supposition is 
borne outin the practice, that certain vowels will 
sound better than others in particular parts of 
the scale, and they do so whenever their charac- 
teristic note is one of the harmonics of the note 


sung. U sounds in men’s voices best on f, its 
characteristic note, or on d, or the lower octave F ; 
the vowel E best on f’, or the harmonic under-tones 
f, or B, and so on, And this is particularly 
observable at or about the limits of the voice, 
Female voices have a tendency under c’ to run 
into adull O or O U, whose proper tone is situated 
here. In their higher note above e" or f", the 
vowel A sounds best, as its proper tone is at b’~-flat 
and above b"-flat I. 

From the foregoing considerations we may deduce 
the following principles :— 

That what is called the quality of sounds is 
an apparent rather than areal phenomenon. : 

That pure sound, however produced, sound alike 
soft and pleasant, but dull and of little power. 

That a difference in their quality is only pro- 
duced when to the simple sound are added one or 
more sounds of a higher or lower pitch; and it 
is the mixture of simple sounds in various propor- 
tions that produces what is called the special 
quality of the sound emitted from different 
instruments. : 

That sounds which are accompanied by their 
lower upper tones about as far as the sixth are 
fuller and richer than simple sounds, but are still 
soft, provided the higher upper tones are wanting. 
Under this head we must class the pianoforte, 
the open Organ pipes, the softer tones of the 
human voice, and the horn, which latter forms 
the link which connects these with instruments 
with high upper tones. . 

Flutes and the wide closed organ pipes approach 
nearly to the simple sounds. 

That when only the upper tones of the uneven 
numbers are present, as in the narrow closed organ 
pipes, strings struck in the middle, and in the 
clarinet, the sound has a hollow, and if the upper 
tones are very numerous, a positively nasal charac- 
ter. When the fundamental is predominant the 
sound is full, but if it is deficient it is thin. On 
this account the sound of wide open pipes is fuller 
than that of narrow ones, and the sound of strings 
struck with a soft hammer, than those struck by a 
hard one, and the tone of reeds with a resonance 
tube richer than that of reeds not so furnished. 
When the upper tones beyond the sixteenth or 
seventeenth are perceptible the sound is sharp and 
rough, on account of the discord of the higher 
tones.. The degree of. sharpness may vary, if 
slight it dees not prevent the use of such instru- 
ments in music. Under this head come fiddles, 
most reed pipes, the oboe, harmonium, and human 
voice. These dissonant upper tones are far more 
prominent in the brass instruments, and they can 
scarcely be used alone.for classical music, but 
they are of value on certain occasions for their 
great power in the orchestra. | 


Mr. Lassell states that by means of his tele- 
scope at Malta he could distinguish whether a 
carpet the size of Lincoln’s-inn-fields were square 
or round if laid upon the moon. He further 
states that he does not perceive any difference 
in the moon’s structure from that observed by 
smaller instruments, 


HOW WAS PETROLEUM FORMED? 
Professor Wilbur, of Hamilton, Canada West, 
in a recent lecture stated that his idea was that oil 
had been formed from marine vegetation, just as 
coal had been formed from that of land. Every 
coal bed had- clay below and slate above. There 
was a certain uniformity in the conditions under 
which coal was found, which pointed to a certain 
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uniformity of process in its formation, and to one 
great epoch in the geological time when it was 
formed. Peat was at first formed, and this after- 
wards became coal. Few persons had any adequate 
idea of the immense growth of seaweeds in the 
depths of the ocean. It had been shown that sea- 
weeds had in their composition a large amount of 
oily, carbonaceous matter. After their term of 
growth was fulfilled they became detached, floated 
off, and finally sunk to the bottom. Now, it was a 
received opinion among geologists that this portion 
of the North American continent had once been 
the bed of a salt water ocean. The ocean floor, as 
they must remember, was not level by any means, 
but had throughout its whole extent deep hollows 
and rising ridges. It was of course in these deep 
hollows that these seaweed deposits would find their 
last resting-place, after long tossing about in the 
waves and ocean currents. In this way it would 
come to pass that they would not be evenly distri- 
buted over the bottom, but only in those hollows or 
pockets. Meanwhile the deposits of solid stratified 
rock, or what afterwards became such, was going 
on, and after untold ages these masses of seaweed 
became covered to various depths. He considered 
it no very unreasonable or unscientific supposition, 
that these masses of oily, carbonaceous matter 
should, under the circumstances, take the form of 
oil, of a liquid hydrocarbon. They had seen that 
oil existed in and was distilled from coal, which 
was conceded to be the remains of terrestrial vege- 
tation. There was, therefore, nothing violent in 
the supposition that petroleum, so exactly like coal 
oil in its properties, has been formed from marine 
vegetation. The vegetable origin of both, he con- 
tended, was indubitable. But further, it so hap- 
pened that the Devonian rocks which contained 
these deposits, were also the rocks in which salt 
was found, in immense subterranean reservoirs of 
brine, now condensed or saturated far beyond the 
saltiness of the ocean. These two deposits, oil and 
salt, were thus brought closely together in point of 
geological time. The salt was allowed to be an 
ocean deposit, and if so the inference was fair that 
the oil was one also. Although of a different — 
nature, and formed in a different way, it had been 
laid down about the same time, that was when this 
section of the country was an ocean bed. He con- 
sidered this to be very strong proof that petroleum 
was, as he had said, the product of immense de- 
posits of marine vegetation. 
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o | RAINFALL. | 
At a- recent meeting of the French Academy 
MM. Becquerel stated that five observatories were 


erected in July, 1865, at different points in the 


Arrondisement of Montargis (Loiret), in each of 
which daily observations have ever since been made 
on the temperature of the air and the soil, and on the 
amount of rainfall under the trees, on the skirts of 
the forest, and at various distances. Some of the 
first results were now communicated. During 
eight months, more rain by a quarter fell in wooded 
than unwooded districts. Attempts were made to 
discover the quantity of rain. retained by the 
branches of trees when in leaf and out of leaf; 
which appears to be in the latter case about one- 
half. Therains thus retained probably do not all 
evaporate, but trickle slowly down the trunk and 
the roots into the soil, and so into the natural 
aqueous reservoirs, 
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THE MANUFACTURE OF SUGAR.* 
T importance of sugar cannot be overrated, 
when we consider the enormous increase of 
this dietetic article all over the world. In the 
United Kingdom alone, the consumption is now 
close upon half a million tons yearly, or over 42s 
per head to the population. 

We have no data to fall back upon of the num- 
ber of sugar works in all the producing countries 
(and it would be useless to furnish the data for a 
few), nor of the character of the machinery and 
plant used. . . Less perhapsis known generally 
by the public, and even many specially interested, 
of sugar machinery than of any other description of 
machinery in use. . . . With reference to the 
manufacture or the production of sugar from the 
cane, the commencement of the process in some 
colonies isa formal ceremony. . . . The cane 
is brought to the mill immediately when cut. The 
cutting is close to the surface of the ground, as the 
lower portion of the cane contains the greatest 
amount of saccharine. Each cancis singly handled, 
both for cutting and trimming, and divided into 
lengths of about two to three feet. The trimmed 
portions are gathered indiscriminately, in’ some 
cases, into. the wains and carts, and thus trans- 
mitted to the receiving shed near the mill-house. 
The next stage of the process is “crushing the 
cane.” Many schemes have been tried to super- 
sede the general mode, whichis by rollers. . 

~The cane is now presumed to be in the shed 
before alluded to; each portion is laid on the 
carrier or feed table of the mill, not at random, 
but in rows longitudinally, or at right angles with 
the roll’s length. The mill generally adopted is 
the three-roll kind. The top and inside rolls grip 
the cane, and thus the parts in contact become pro- 
pelling and crushing at the same time. The out- 
side and top rolls grip the partially crushed cane, 
and thus complete the process. The term given to 
the crushed cane stalk, in colonial language, is 
megass. ‘The megass presents itself in flat portions 
of about three to four feet in length, principally 
used by the planter as fuel. This is much to be 
wondered at, when it is remembered that the ground 
producing the cane is actually thus robbed. . 
_ Having thus disposed ofthe cane, attention may 
now be given to the extract from the same. The 
liquor or juice is received into the bed-plate, and 
from thence runs into a tank located at the side or 
end of the mill, usually the latter. The colonial 
term given to the cane juice is “ching.” The 
ching, after leaving the bed-plate, should be pumped 
into the boiling utensils. These vessels are 
heated by steam or fire. In some colonies the 
latter is still advocated, while in others science has 
been recognised and steam Introduced. The primi- 
tive mode of evaporation is by a series of concave 
boilers, each less in depth than the preceding one. 
This arrangement is termed the “train.” In other 
examples longitudinal vessels are used, secured end 
. to end, flues extending underneath for the entire 
length: this arrangement is termed a “ batterie.” 
The disadvantages of open pans are that the atmos- 
phere injures the liquor, while at the same time the 
increased temperature carbonizes the sugar, and 
produces molasses, &c. Since engineers have 
turned their attention to sugar machinery great 
improvements have been made. Heating by fire is 
always uncertain ; the temperature may be raised too 
high, without any immediate check. . . . . . 

The present mode of evaporation is by steam 
clarifiers. There are generally three to each mill, 
The ching is pumped into a tank, located above the 
clarifiers ; in other cases direct into the latter. The 
Operation of boiling or heating is this: Presume 
the ching in the clarifiers; steam is turned on, 
which circulates through the worm, and surrounds 
the bottom, the latter being encircled by a jacket. 
When the temperature has reached to 130° to 140°, 
milk of lime is added in the proportion of about 
two or three ounces to 100 gallons of ching, which 
is gently stirred to mix the compounds; it may be 
added that the use-of the lime especially is to 
prevent fermentation. The temperature ‘is now 
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* The Manufacture of Sugar, and the Machinery 
employed tor Colonial and Home purposes. Read before 
the Society of Arts, April 4th, 1866. By N, P, BURGE, 
engineer, 
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The scum on the surface will now break.and dis- 
close a white froth underneath. The increase of 
temperature can be suddenly checked by closing 
the supply steam-valve, and the liquor remaining 
dormant for 10 or 15 minutes, is ready for drawing 
off. It will thus be seen the advantages, of regu- 
lating the required temperature and the absence of 
striking teaches and manipulation. 

Instead of continuing the evaporation, the better 
process is to filter the liquor—as it is now 
termed. This is attained by a series of bags 
located in a casing directly underneath the clari- 
fiers. The syrup enters these bags of a dark hue, and 
comes out considerably lightened in colour, leaving 
behind many impurities, not to be eradicated by 
evaporation alone. After filtering the syrup flows 
direct into a tank, having within it a steam worm to 
preserve the temperature, it being remembered that 
the grain of the sugar is not yet formed. Now this 
tank can either be used as an open boiler or evapo- 
rator, or. merely as a receptacle between the bag 
filter andthe boiling pan. The syrup has now-to 
undergo a second stage of. evaporation. Here 
science is too often pushed aside, and planters will 
adhere to open pans; although engineers point out 
the advantages of evaporation in vacuo, the planter 
still fancies the old process. When boil- 
ing in vacuo, less time is occupied, with a certainty 
of producing the required density. ‘The time occu- 
pied for boiling depends on the nature and quantity 
of the syrup, hence no rule can be given. Assume 
a final proof to be taken, and the sugar to be suffi- 
ciently granulated, the discharge valve is opened, 
and air admitted into the vacuum pan, which 
accelerates the exit of the syrup. 

The remainder of the process depends on the 
class of sugar to be sent into the market. Should 
“raw sugar’ be required the liquid is further 
extracted by atmospheric means. These are of two 
kinds, and though widely different in construction, 
are alike in theory. The primitive mode is on the 
pneumatic principle. A tank-shaped vessel is 
fitted with a false bottom, perforated with minute 
holes, the actual bottom being of the ordinary kind, 
Now it is obvious that on exhausting the air between 
the two bottoms the atmosphere will act on the 
syrup, and the liquid portion be forced through the 
holes alluded to. The more simple and recent mode 
is by the centrifugal machine. This is simply a 
basket of wire and gauzework, surrounded by a 
casing. The syrup is put into the basket, and a 


rotatory motion being given to the same, at a great- 


velocity, sy 800 to 1,000 revolutions per minute, 
the liquid.in the syrup will be forced—by the 


atmosphere—through the basket into the casing. 


It will thus be understood that atmospheric means 
are employed in each case; the first is attained by 
the air pump, while the latter is proiuced by the 
vacuum. caused from centrifugal force. The sugar, 
after being thus produced, is packed into bags or 
casks, and exported to the respective markets. 

In the event of a more refined, or rather a purer, 
article being required, the filtering and granulating 
processes are again proceeded with. 
case bag filters are not available, for two reasons ; 
first the texture of the material forming the bag 
can do no more than retain impurities, as before 
alludéd to; secondly, the absorption of the colour 
is now requisite. To attain this desideratum 
animal charcoal has. been introduced; hence to 
filter after the first granulation, charcoal filters are 
imperative. . . 2. 6 © «6 «© © © © © 8 

The filters now alluded to are cylindrical vessels, 
fitted with perforated false bottoms, covered with 
flannel, to prevent choking. These cisterns are 
partially filled with animal charcoal from eighteen 
inches to two feet from the top. The syrup passes 
direct through the charcoal, and by that simple 
mode is cleansed. The difference in the colour of 
the sugar before and after passing through the 
charcoal may be taken as brown brandy compared 
with the palest sherry. 7 

The process of granulation is again requisite. 
Tanks are provided for the reception of the purified 
syrup, and from these the evaporating pans are 


| supplied. At this stage of the process the planter, 
-as before stated, is often inexorable as to the use 


of the vacuum pan, in place of the open kind, .. » 
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presumed to reach nearly boiling point, or 205°. | 


Now in this 
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The main cause is perhaps the increased outlay at 
the commencement. . . . . . . 6 ee 

Assuming the sugar to have been granulated, it 
is next dried by the centrifugal machine, and then 
termed “refined sugar,” not in the highest degree, 
but enough for general purposes, the next grade 
being “loaf sugar.” . . 0. 6 6 ee ee e 

Should the planter be in a position to produce 
loaf sugar, the continued process will be thus :— 
Instead.of drying the sugar, it is from the vacuum 
or open evaporating pan, let into the heater, a 
vessel semi-elliptical in elevation, and circular in 
plan. This pan is heated by steam, introduced with- 
ina casing or “jacket, ”the temperature of the sugar 
being thus increased or retained as requisite. The 
liquid, or rather semi-liquid sugar is now 
poured into moulds, these being either of a brick- 
like shape or cylindrical, the latter of unequal dia- 
meter at the extremities. The sugar is now by no 
means white, it is of a brown hue, and the removal 
of this colour, after setting, is the next stage. This 
is attained by drainage. After the sugar is con- 
gealed, and is in an almost solid state, a mixture of 
pure sugar and water is poured into the mould, and, 
by gravitation, sinks gradually through the loaf; 
the impurities which impart the colour, being dense, 
are effectually driven before the liquid alluded to. 
The primitive mode of purification was attained by 
 claying.” 

After sufficient time has elapsed for drainage, 
each loafis dried, either in the sun or in stoves 
suitably arranged, but mostly the latter. The sugar 
planter, by this additional process, can send “loaf 
sugar ” into the market in such a state as he deems 
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. WAR BALLOONS.*. 

The game of chess may be played in application 
of the principles of strategy, the game of bil- 
liards in application of tactics; indeed, all man’s 
favourite diversions and pastimes most significantly 
relate to war—which has been called his natural 
state—exemplifying always either the brute-force 
that crushes, the skill that foils, the stratagem that 
surprises, or the ruse that deceives; and such is 
war, to all intents and purposes. The philosophic 
diversions of science also come in and lend their 
aid in the game of war—the pastime of heroes, 
and the necessary defence of nations. 

‘Hitherto the navigation of the atmosphere has 
been an unsolved problem. It seems to be one of 
the things impossible to man. Butit the mere ability 
to attain altitude—to extend the sphere of vision 
and observation—is an accomplished fact in the 
investigation of science, and for the purposes of 
war. 

The use of balloons for reconnoitring was sug- 
gested nearly seventy years ago, by Baron Reveroni 
de Saint-Cyr, and they were employed accordingly 
at Fleurus, by General Jourdain. The first ap-. 
plication was not successful, and the method re- 
mained wundeveloped—although even Napoleon 
directed his attention to the subject, and used them 
in Egypt. At the present time, however, balloons 
again begin to occupy the consideration of military 
men. They were used with advantage in the 
late Italian war by the French, and we believe by 
the Americans in their recent conflict. | 

It must be admitted that the circumstances of the 
battle-field seem to require this great aid to recon- 
noitring—if it can be satisfactorily accomplished. 
Painfully bound down to the ground, a General 
obstructed in his horizontal view by hills, woods, 
smoke, and a thousand local obstacles, tardily 
informed by aides-de-camp—(if by good luck they 
are not killed by the way)—who arrive, perhaps, 
when their intelligence has been contradicted by 
subsequent events, or utterly without remedy—in 
fine, a General whose determination must entirely 
depend upon intercepted information—either false, 
purposely so, or obtained too late, often loses, in 
spite of the very best preliminary tactical disposi- 
tions, an important victory, snatched from him, 
as it were, by some secondary or intermediate acci- 
dent in the field. l 

Therefore, let him rise himself, or send up re- 
iable agents, and survey the field of battle in all 


* From Colburn’s United Service Magazine. 
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its well-defined proportions—as seen by the hawk, | awaiting us, to rally columns, to tele 
“ flying by wisdom,” and the eagle “ mounting by | assembly or attack. 
command.” In reconnaissances, the advantages of this 
There could then be no ambush, no hidden | application of balloons will be incalculable. They 
movements, no masked batteries, no weak points | will enable us to. survey a surface of thirty 
which we cannot re-enforce—in a word, unity of | square miles sharply pictured before us. For the 
design, prompt remedial action, everything would | refraction of the visual rays is the same for all 
warrant him success. objects, coming under the same angle, whereas, in 
Frederick the Great surveyed armies from the | horizontal ground-plans it is very irregular, on ac- 
top of belfries ; but the slight elevation of such a | count of the multiplicity of positions that must be 
point relatively to the distance—its immobility | taken up, the variety of angles, and especially the 
whilst the scene perpetually changes—-were very | lengths of the visual rays, which produce an in- 
far from supplying the advantages offered by | finity of different refractions, and consequently, if 
balloons for the same purpose. small, yet on the whole, important uncertainties as 
The method suggested by Baron Reveroni de | to the real position of points. The immense ad- 
Saint-Cyr, is as follows: Let. there be three obser- | vantage of the balloon view will be demonstrated 
vatory balloons in every army, to be retained by | if we erect surface-plans by means.of a succession 
cords of any length. and strong enough to re- | of concentric circles of the objects delineated. A 
sist the force of the wind. . uniform refraction for each circle will be the result, 
The height of 100 fathoms is sufficient to pre- | and we shall obtain, consequently, a much more 
vent the visual angle from becoming too acute on | certain relative position for the objects, whilst it 
rising at the horizontal distance of 600 fathoms | will be, by this means, a thousand times more ex- 
from the first line of. battle, and this will enable us | peditious to get the required erection. 
to secure the widest expanse of view without runn- | In practice, considering the great skill that prac- 
ing the risk of suffering from anything but random | tised eyes attain in judging of distances, and the 
shots, or the very precarious contrivances that | faculty of correcting these judgments relatively to 
might be extemporized in order to defeat our ob- | the motion attending the observation, it seems. 
ject. int : certain that we shall be able by means of balloons 
According to the simplest calculations, easily | to make the most accurate reconnaissances, es- 
demonstrated by diagram, it is evident that the | pecially for the relative positions of great masses, 
balloon will attain stability and be at rest (after the | which is their main object. Minuter details can be 
manner of a kite) when the horizontal resultant of | subsequently obtained, although it is evident that 
the ascensional force and the tension of the cord | we can get many such by means of balloon obser- 
shall be equal to the force of the wind. vation, such as the position of mountain gorges, 
It is also evident that the balloon will take that | passes, the limits of woods, the course of streams, 
position of itself if we pay out the cord more or| &c. 
less so as to retain it about the same altitude. The scale of the plan of the reconnaissances will 
It would be easy to calculate the inclination | be regulated by the known height of the observer, 
and the length of the cord required to keep the | which will enable him to draw, in accordance with 
balloon in the same stratum of air; but the in- | it, by way of first operation, a base measured on 
equality of gales of wind and their change of di- | the ground, and this will be the scale of the plan- 
rection preclude the possibility of suggesting any- | for that situation. 
thing but mere hypothesis on the subject: it will Tg 
be sufficient in practice, and during a moderate ANNEALING WIRE. 
wind, to pay out or pull in the cord while| . A new principle has lately been introduced in 
inspecting the movements of the balloon, until it | the manufacturing process of wire-drawing, which, 
attains the requisite stability, in obedience to| from the opportunity we had of examining it, 
mathematical principle. _ | appears to be of a most valuable description. The 
And now for the mode of operation. The | patentee is Mr. John Hibell; and the firm in 
balloon will be held by two new cords fastened to | which he is a partner (Messrs. J. Hibell and W. R. 
Colbourne, Long Acre, Nechells) is the only one 


the net-work. These two cords will terminate at 
two different points on the ground, which will not | at present using the new process. The improvement 
consists of an entire alteration of the method of 


only give greater stability to the balloon, but also | 
enable us to send intelligence to different positions. | annealing. Under the old system annealing pots 
consisted of hollow cylinders of cast iron, closed at 


- Besides, one cord might snap, or be cut by the 
the bottom, and furnished with a lid or cover at 


enemy’s fire. 
Two small cords, terminating in the boat from | the top, which was closed nearly air tight during 
the annealing process. These pots were built in 


the same points as the others, on the ground, will 3 
be the directing lines of our aéronautic correspon- | a furnace, and charged with the articles required 
. to be annealed. When the pots were filled, the 


denice. 

The explorers in the boat will be provided with | furnace was heated to the required degree, and 
very white pasteboard tubes formed like cartridges, | allowed to cool, together with the pots. By this 
process, however, the surface of the wire became 


open at both ends, to which a bullet is securely 
more or less covered with scales, which had to be 


fastened. 

Each piece of intelligence will be written in| removed by pickling, before the wire could be 
pencil, and in large character, along the major axis | drawn to the required thickness. By the new 
of the paper-tube or cartridge, which will be im- | process the annealing pots are constructed of two 
mediately despatched by passing the end of the | hollow cylinders of cast iron, of different diameters, 
small cord through it, and precipitated by the bullet | the smaller one being placed within the larger ; 

-a ring-like space is thus left between the two 


into the hands of the expectant general. 

Such is the entire contrivance that is necessary | cylinders, which constitutes the chamber in which 
to effect this grand desideratum. Thus, how rapid | the articles to be annealed are placed. The bottom 
of this chamber is closed; and the top is also 


the intelligence and speedy the consequent remedial 
‘closed and made air-tight during the annealing 


action at command. A balloon in the centre of 
the army would be the general’s aviso or universal | process. When these pots are placed on the fur- 
‘nace, the flames not only encircle them, but come: 


scout, in each of the two wings it would be his 
up through the hollow centre; and the wire is 


guardian angel providing for his safety. Such | 
words as the following, for instance :—“ The right | thus more thoroughly and uniformly heated. They | turnips is left in the wire cage, and may be used in 
wing is giving way.” “The left wing gains | are made air-tight by a very simple process; and | the manufacture of paper. 

ground.” ‘The enemy is concentrating in force | when the wire is taken out it is as smooth as pos- | 
sible; there is no scale about it, and, therefore, 


on the right.” ‘Cannon, 20 guns, advancing on : 
No. 3 outwork.” ‘ Cavalry mustering in force on |, does not require pickling, as under the old. system. 
. The quality of the wire is also much improved. 


the right,”"—and a thousand similarly laconic 
announcements would obviously suffice to prevent | it is considerably more ductile, and a considerable | parts by weight of it will dissolve one part 
saving is effected in weight, as the process of | indigo. . 


surprises, and rapidly provide against disaster. 
In sieges, how useful would this appliance become | pickling reduces the wire considerably. Under} —————E—————_ 
by informing us of depéts, points of attack, batteries, | the old system a No. 4 rod, before it could be} The Admiralty are about to have the whole of 
inner intrenchments, the explosion of magazines; | drawn to No. 18, would require pickling six times,, | the Japanese coasts and rivers accurately sur- 
and annealing five times; under the new system } veyed. , 


the same rod requires pickling once, and annealing 

once. By the old process. it would take eleven 
days to draw the wire to the required thiekness ; 
but by the new plan it is done in five days. It 
will, therefore, be seen at once that the saving of 
time, fuel, and vitriol (for pickling) must be very 
great, while the quality of the wire is much im- 
proved. The new pots take four diameters of 
wire; they are only 18 in. in depth, but hold 
10 cwt. 2qrs. Being so much smaller than -the 
old ones they can be easily moved about. The 
application of this process is of great importance 
to the trade. —Birmingham Journal. 


graph points of 


| THE IDROSCOPE. 

An instrument called the Idroscope has recently 
been invented by M. Houdin. It enables any one 
to see all that takes place in hisown eye—the 
tears flowing over the eyeball, the dilatation and 
contraction of the iris, the aqueous humour poured 
in when the eye is fatigued by continued observa- 
tion, &c.; and the presence of cataract may be as- 
cértained by the species of veil with which it shades 
the light. This instrument consists of an opaque 
shell, which covers the eye, and has its centre 
pierced with a very small aperture, through which 
the observer must look at the sky, or any other 
diffused light. A pill-box, in the bottom of which 
a very fine hole has been made with a needle, will 
answer very well as a temporary expedient. 


NEW APPLICATION OF TURNIPS 1N 
ad 3 DYEING. 

The use of indigo in the ordinary way for dyeing 
is apparently simple enough, but, in reality, it is 
exposed to inconveniences, to avoid which are de- 
manded both skill and experience. 

When indigo is rendered soluble by fermentation 
with vegetable matters in a caustic solution, the 
action which takes place gives rise to acids that 
soon destroy the causticity of the alkali, and 
thus render it incapable of dissolving the reduced 
indigo. If, in remedying this, we add too 
little of the soda, potash, or lime, some of the. 
reduced indigo, remaining undissolved, is wasted ; 
if, on the contrary, we add too much, some of the 
indigo is wasted by combining with the-excess, and 
forming an insoluble compound. | 

M. Seuchs, of Nuremberg, discovered that these 
difficulties may be obviated by the use’ of pectine 
for the purpose of changing the insoluble blue into 
the soluble white indigo. Pectine is found in very 
large quantities in turnips, also in pumpkins, 
melons, &e. It is not necessary to extract it from 
the vegetable—the turnips, &c., may be used if 
merely cut into small pieces. 

The efficiency of pectine in rendering the indigo 
soluble may be proved experimentally, by placing 
in a test-tube a smalt quantity of indigo, a few 
drops of a solution of caustic alkali, then a small 
bit of turnip, and boiling. The indigo will very 
soon become colourless and be dissolved, but it 
will, as usual, recover its colour by exposure to the 
air. 7 

On the large scale, the caustic ley is heated to 
167° Fabr. One-hundredth of its weight indigo is. 
then added to it, and afterwards, one-fifth of its 
weight of well-chopped turnips having been placed 
in an iron cage, and suspended in the liquor, it is 
heated to the boiling-point, the air being as much 
as possible excluded during the process. The 
indigo quickly becomes colourless, and dissolves, 
and the solution, when decanted, is ready to be used 
in dyeing. When exhausted, it may be revived, by 
adding some indigo:and caustic alkali, and boiling 
with chopped turnips. About five per cent. of the 


tracted from them by boiling them with water, . 
under a pressure. of two: or three atmospheres. The 
extract thus obtained will keep, and about four 


in marches, to spy out ambuscades that may be} 


The active principle of the turnips may be ex- - 
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The Workshop Companion. By William Temple- 
ton.—London: Lockwood and Co., Stationers’ 
Hall-court, 1866. 

To show in what estimation this work is held 
we may state that the present is the eleventh edi- 
tion. Itis not only a workshop companion but is 
also a practical assistant to the scientific gentle- 
man, who will certainly find it very handy in many 
respects, comprising, within its covers, a great 
variety of the most useful rules in mechanical 
science, with numerous tables of practical data, and 
calculated results for facilitating mechanical and 
commercial transactions ; with mechanical tables 
for the use of operative smiths, millwrights, 
engineers, &c., useful and practical rules in hydrau- 
lics and hydrodynamics, a variety of experimental 
results; and an extensive table of powers and roots. 
To give any further idea of the contents is simply 
beyond our power; the book must be purchased to 
get at that. One little mite of value we extract 
from among a host. It gives alloys that are of 
greater tenacity than the sum of their constituents, 
as determined by the experiments of Muschen- 
brook :— 


Swedish copper 6 parts, Malacca tin 1) 2 64,000Ib 
Chili ” — 6 yy o ry) » l S 60,000 ,, 
Japar 53 5B sy Banca ,, 1} 5 57,000 ,, 
Anglesea ,, 6 ,, Cornish ,, 1], , | 41,000,, 
Common block tin 4 ,, lead 1, zine 1 Lea j 13,000 ,, 
Malacca tin 4 , regulus of ipg 
antimony 1] + | 12,000,, 
Block tin 3 ,, leadl- E 10,200,, 
z 8 ,, zinc 1 10,000,, 
Lead T cos zinc 1 eH 4,500,, 


Any comment on our part, we fancy, is hardly 
called for; few works of other than sterling value 
ever reach to the eleventh edition. 


The Manufacture of Sugar. By N. P. Burgh, 
C.E.—London: E. and F. N. Spon, Bucklers- 
bury. 

From time to time we have had inquiries directed 
tous by persons anxious to obtain information 
on a subject concerning which comparatively little 
is known in this country—the manufacture of 
‘sugar, and the machinery employed therein. 
We have directed them to various sources for the 
information they required, and to the manufac-. 
turers of machinery; but felt that much was 
wanting to fill up the gap existing in the litera- 
ture of saccharine matters. Mr. P. L. Simmonds 
has done much as a technologist and commercial 
man to throw light on the subject, and now Mr. 
Burgh has come forward as a designer of sugar 
. machinery; and between the two, we think, all the 
necessary information—safe and reliable—is now 
comeatable. The pamphlet before us is a reprint 
of a paper read by its author before the Society of 
Arts a short time since, and should most certainly 
be in the hands of all intending to get into the 


“ sugar line,” or interested in fittings for planta- | 


tions. From that part of the pamphlet devoted to 
the refining house at home we extract the following 
summary for the general reader :— 


Any one who has been atthe east end of our metropolis 
must have noticed the tall buildings there located, seven 
to nine storeys high, having windows to each 
floor. . . Why are theyso highP .. . The less 
the sugar, when in a melted state, is agitated . . . 
the better ; hence gravitation, or a natural flow, is always 
preferred. The sugar . is hoisted, by steam or 
manual power, to the top floor. . . . This floor con- 
tains the sugar in its raw state, and the cases, bags, or 
casks, are here cleansed, by steaming compartments, 
termed ‘“‘bins,” which are formed to hold the 
sugar until required further. 
down are the blow-up pans: 
is often designated the ‘ charging or blow-up 
room.” Here the sugar is mixed with a syrup, 
composed of sugar and water, and steam is introduced to 
finally melt the whole. The next or third floor is desig- 
nated “ the bag filter room.” In this storey the sugar, 
in a melted state, passes through. bags and leaves a cer- 
tain amount of the impurities behind, termed “ scum.” 
The fourth flooris termed the cistern and warehouseroom; 
here are stored the goods ready for the market, and 
cisterns or vessels to receive the melted sugar from the 
bag filters located above. The fifth storey contains the 
animal charcoal cisterns and the vacuum pan ; this floor 
is generally known as the ‘* pan room.” 

_The sixth room is for the reception of the receiving 
cistern containing the syrup after it has passed through 
the charcoal above. The room is also used as a ware- 
house, being generally on a levelwith the street. . . . 
In this floor are the coolers to receive the melted sugar 
fromthe vacuum pan. The basement is termed the 


On the second floor 
hence this room 


‘fill and machine room.” Here the sugar from the 
coolers is dried in the centrifugal machines, afterwards 
put into hogsheads, and warehoused till next sent to 
market. 

The next process which I shall allude to, will be that 
for producing ‘‘loaf sugar.” . The difference in 
this case from that just described commences in the 
sixth room., Here . . . are the cisterns, but in the 
place of “ coolers,” “heaters °? are required. In the 


former case the density of the sugar from the pan was- 


hastened, while in the latter, or the one in question, the 
temperature must be preserved, and, in some instances, 
increased, to produce the desired eftect. When the 
granulation ig attained in the vacuum pan, it is 
let into the heaters, and therein stirred, to effec- 
tually mix the grain, The sugar is now put into 
moulds of four kinds, the ** technicalities’? of which are 
bastards, lumps, tittlers, and loaves.... The sugar is 
now presumed to bein the heater; while in a semi-liquid 
state itis put into the moulds, either by ladles or by 
troughs.... The drainage is now the next operation; 
the time occupied greatly depends on the moulds and 
the nature of the sugar, Bastards are the refuse of the 
whole, and, consequently, being of a greater density, 
occupy more time in drainage. The following is the 
result in a London sugar refinery :—Bastards, 14 days 
to three weeks ; lumps, 6 to 8days; tittlers, 4 to 6 days; 
and loaves, 3 to 5 days. 

The moulds are lifted by machinery from the filling 
room tothe draining rooms. Above the pan room the 
bastard and lumpsare located. The next floor contains 
the tittlers, the room above being for the loaves. In 
order to attain that pure whiteness so well known in 
loaf sugar, “ magney’’ is required. This is a technical 
term given to a compound of the finest sugar and water, 


-thoroughly mixed, A tankis provided for its reception, 


and each mould is supplied by a gutta-percha tube, the 
quantity being regulated by a stop-cock. The sugar is 
now allowed to drain to the required state. The loaves 
being removed from the moulds and “trimmed,” are put 
into the drying stoye. This is a room having racks on 
each side. . At the bottom isa service of steam 
pipes, which heats the stove to a temperature of 130° to 
145°... . The time required for drying is from three 
to five days. The draining rooms are surrounded with 
steam pipes, at or near the floors, to preserve the requi- 
site temperature for drainage... . 

Refiners in London generally make refined sugar on 
the first four days, the remainder of the week being de- 
voted to lumps and bastards, the latter being the refuse 
of the day’s work, together with the coarsest sugar. 

All the machinery used on and off the plantation 
is clearly sketched, and a scale of prices for each 
piece appended, together with much valuable in- 
formation. Altogether Mr. Burgh has been 


successful in treating this subject. 


Chemical Handicraft. By J. S. Griffin, F.C.S. 

London: Griffin and Sons, Garrick-strect, 

- Covent-garden. 

To allinterested in chemical handicraft we really 
could not recommend a better classified and descrip- 
tive catalogue of chemical apparatus than the portly 
volume now before us. In it are over 500 pages of 
letterpress, and more than 1,500 wood engravings 
illustrative of apparatus suitable for the performance 
of class experiments, for every process of chemical 
research, and for chemical testing in the arts. 
The notes explanatory of the construction and use 
of the apparatus are both copious and interesting— 
very much so as to certain apparatus. Beyond its 
commercial character the work may fairly be con- 
sidered as a report on the apparatus which the 
philosophical chemist has at present at command, 
to aid his original researches, or to demonstrate 
the truths adduced in his teachings. The materials, 
Mr. Griffin informs us, have been collected from 
all parts of Europe, and considerable time has been 
spent in trying the instruments one against 
another, and in making modifications and improve- 
ments. The work must prove useful to all who 
have occasion to make chemical experiments. 


ART NOTES. 


Notwithstanding that war has been so imminent and re 
mains possible, an international exhibition of works of art 
is projected to take place at Berlin, to openon the 2nd of 
September and close on the 4th of November next. 

Works or Ant,—Last week the new Act to Facilitate 
the Exhibition of Works of Art was issued. In order to 
exhibit national portraits, and to contribute works of art 
in this country to the Universal Exhibtion at Paris in 1867, 
public museums and other owners may lend the same to 
the Lord President for twelve months “ without incurring 
any responsibility for any consequent loss or injury.”  __ 

Mr. G. F, Watts has executed an extremely fine portrait 
of Mr. Peabody which would have been sent to the forth- 
coming Royal Academy Exhibition had it been finished in 
time, Mr. laudet has also taken an excellent photographic 
portrait of the philanthropist, . un. 

Photopraphs from all the most interesting portraits at 
the National Portrait Exhibition have been, jor {will be, 
taken and published by the Arundel Society. 


SCIENTIFIC NOTES. 


New APPLICATION OF THHINE,—Were this alkaloid found 
only in tea, any new application of it would be of little 
importance, since even the best teas of China contain no 
more than about five per cent. of it There are, however, 
other sources from whence it may be procured to any 
amount : thus from the leaves of the Paulina sorbilis, a 
species of horse chesnut, and from those of the Ilex Para- 
guensis, a species ofholly, each of which affords five per cent, 
theine. Both of thesetrees grow abundantly in Brazil, and 
every year many millions of pounds of the leaves of the 
Ilex Paraguensis fall in the forests of Paraguay. It is clear, 
then, that it is a very important discovery which a German 
chemist has recently made, that the most magnificent 
jaa purple colouring matters may be obtained from 

eine, 

ENGRAVING ON CRYSTAL OR GLASS.—A new method is now 
practised in many ef the ornamental glass manufactories 
in France of dull engraving on crystal or glass surfaces. 
This consists in the substitution of liquid fluorhydric acid 
in a nascent state forthe gaseous fluorhydric acid most. 
commonly used for this purpose. The deleterious and evem 
dangerous effects of the use of this gas are well known, 
whereas the liquid is perfectly innocuous, as far as respira- 
tion is concerned, for the gasis quite fixed. The latest. 
experiments have proved that:—1, If to1,000 grammes’of 
water, for example, we add 250 grammes of fluorhydrate of 
fluoride of potassium. well crystallised and 250 grammes of 
hydrochloric acid of commerce, we obtain a bathin which 
crystal and glass are rapidly dulled on their surfaces, but. 
the frosting thus produced is not sufficiently deep nor 
regular.—2, To render the fluorides of lead or of calcium: 
less soluble, or altogether insoluble, in the above bath, and 
to obtain depressions of an even and sufficient depth, we 
must add to this bath sulphate of potash, till the liquid is 
nearly saturated, say about 140 grammes.—3, That sulphate 
of ammonia and oxolate of potash, and some chlorides, 
with a great affinity for water, such as the chloride of zinc, 
can replace the sulphate in order to render the fluorides of 
lead and lime. For more than a year past at the works at. 
Baccarat, Saint-Louis, andalso at Metz, engraving on 
kis and glass has been carried on by similar reactive 

aths. 

ALUMINIUM.—This metal is now used for the mountings cf 
the colours of the French army. The flag is 2$ Jb, lighter 
than when gilt copper was employed for the same purpose. 


PHOTOGRAPHIC NOTES. 


VARNISH FOR PHOTOGRAPHS. —M. Bussi first brushes the 
prints over with a solution of gum arabic, and when this is 
dry, applies a coating of collodion. The fellowing are the 
proportions recommended:—1, Clear transparent gum arabic, 
25 grammes ; Distilled water, 100 cub. cents,; Dissolve and 
strain. 2. Gun cotton, 3 grammes ; Alchohol, 60 grammes: 
Ether 50 grammes, By this double varnish the inventog 
insures the preservation of the proofs. 

DispERI’s ToNE.—The prints made by M. Disdeyi are 
known to have a peculiar tone, gray in the half lights, and 
brown in the deep shadows, so disposed as to produce a very 
pleasing effect. This toning has excited much interest and 
curiosity, and some time since, when Disderi published a 
manual of photography, it was supposed that the toning 
process which he would recommend would be that which 
he himself used. This was found not to be the case; the 
formula and directions which he gave would not produce 
the effect which was characteristic of his own work, It 
was said at the time that he did not wash before toning, 
but used two toning baths in suceession, the first bath being 
intended principally to remove the free nitrate, and prepare 
for the action of the second. A correspondent of the 
German Archiv now asserts that he obtains this Disderi 
tone by only half-toning his pictures in a neutral bath, and 
gives the following directions :—Dissolve 1 part of chloride 
of gold and potassium in 1,000 of water, and shake up with 
5 to 10 parts of chalk, This bath is fit for use in a couple 
of hours, and keeps for months. It is, however, very 
doubtful if this light toning makes as permanent a picture as 
the deep colours. The stability of a picture may be rated 
in proportion to its gold, and the blue black pictures, 
though less pleasing than some others, are probably more 
lasting. — Philadelphia Photographer. f 

PHARAOH'S SERPENTS have been succeeded by a new 
scientific sensation, Zauber Photographien, or Magic Photo- 
graphs, Theseare sold in two envelopes—the first contains 
pieces of white aloumenised paper, the other slips of white 
blotting paper of a corresponding size. One of the former 
is moistened with water and a piece of paper from the other 
envelope, likewise wetted, is laid thereon, when a beautiful 
photograph is ‘immediately developed on its albumenised. 
surface, Photographs. have of course been printed in the 
usual manner On the albumenised slips, and then de- 
colorised with bromic or iodic acid or some such agent ; the 
other pieces of paper have been soaked in hyposulphite of 
soda, and the application of this reducing agent to the 
hidden photograph brings it again to view. i 

' Ata recent meeting of the Quekett Microscropical Club, 
Mr, S. Highley read a paper on “ The application of photo- 
graphy and the magic lantern to microscopical demonatra- 
tion,” in the course of which he briefly alluded to the 
labours of the earlier photographers, and the results which 
had been since achieved. After explaining some of the 
chief points in the construction and arrangement of the 
camera, he concluded by exhibiting on a screen, from an 
oxyhydrogen lantern, a series of beautifully executed photo- 
graphs of diatones, parasitical insects, &c, The Chairman 
announced that arrangements were being made for field 
excursions during the summer; and also that the first 
course of lectures on “ The microscope and its use,” re- 
cently given by Mr. Suffolk, at the Society of Arts, to the 
members of the club, had terminated with the greatest 
success. Seven members were elected, and fourteen can~ 
didates were proposed. 


PHOTOGRAPHY. 


PRACTICAL 
TREATMENT OF SILVER Resurss. Br M. Van | 
MONCKHOVEN. 


ITRATE BATHS.—After filtration a quantity 
X of ammoniais added, sufficient toredissolve the 
precipitate at first formed ; sulphite of ammonia is 
then added, or a current of sulphurous acid is passed. 
throngh the liquid. If the bath is then raised to a 
temperature of 40°, all the silver is precipitated as 
pure metal. 

This method is due to M. Stas. 


Wash Waters.—Those which arise from washing ? 


positives on paper are collected in a sort of cask, in 
7 rhich is placed a large plate of copper. In twenty- 
our hours this precipitates the whole of the silver 
us metal; the powder is dissolved in nitric acid 
neutralized by ammonia and then treated with 
sulphite of ammonia, which precipitates pure silver. 

r api are burnt, and the ashes dissolved in a 
suitable quantity of nitric acid, and the solution 
treated as above. 

As chloride of silver dissolves in ammonia, it is 
susceptible of the same treatment ; but old hypo- 
sulphites must be dealt with in the usual way. — E. 
St. Edme in ‘-Cosmos.” 

PITOTOGRAPHS on OPALINE GLASS. 

M. Penabert forwarded t» the meeting of the 
Academy of Sciences in Paris, on the 18th of 
December last, ‘a specimen ‘of photography upon 
opaline glass, stated to be unalterable, and 
of which he gives the following description. He 
says :— 

“ These photographs must not be confounded 
with those already known in England, America, 
and France, under the name of photographs in 
porcelain. The follqwing is the process for their 
production :—Upon a properly cleaned opaline 
glass diffuse the following substance; ordinary 
collodion, prepared with the well-known materials, 
but at least a.ycar old (for T have remarked that 
this answers best); immerse the plate for three 
minutes in the following sensitising bath :— 
7 grammes of nitrate of silver to 100 grammes of 
distilled water, ‘adding 16 grammes of pure nitric 
acid to each 2,000 grammes of this solution. 
Expose the plate in the camera for about fifty 
seconds. 

“The image is developed with a solution of 
protosulphate of iron as is usually em- 
ployed; but this solution must be diluted with 
two-thirds more water, and have an addition of 
one-fifth of pyroligneous acetic acid. 

“ When the image is properly developed, which 
requires a certain amount of time, fix it in a very 
weak solution of hyposulphite of soda. Virer the 
image in a very weak bath of sulphuret of ammo- 
nium, and wash it well.” 

These photographs are obtained directly as 
positives, and M. Penabert states that they are 
so unalterable as to resist even the action of 
acids.—Comptes Rendus. 


THe DENNETT ArcH.—Our attention has been 
called to this mode of fireproof construction for 
floors, ceilings and roofs of buildings; and from 
ihe testimonials, illustrations of details, &c., we 
have seen, think it well worth the attention of all 
interested in fireproof construction, The material 
used ig made to form part of the building by 
subatitution—not being an “ extra ;” a point which 
should not be lost sight of. The patentees (Dennett 
& Co., Craven-street, Strand) state that they can 
execute a groin, dome, or circular ceiling of any 
length, width, or height, without tie rods or inter- 
mediate support ; that circular ceilings requiring 
to have coffered panels can be executed in the 
material at little additional cost,—as witness, for 
the execution, the circular ceilings at the Foreign 
Offices, containing in one instance, 120 octagonal 
coffered panels, the clear span of some being nearly 
30 ft. Gilbert Scott says that he has made use of 
the material in positions in which he would have 
found it difficult to introduce any other fireproof 
material, and that “the arches constructed of it 
are so entirely in one mass that they cover the 
space like a compact shell or inverted basin, and 
are, consequently, almost wholly free from lateral 
pressure.” Nothing we can add to this can further 
enhance the value of the matter, 
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INDELIBLE INK. 


Gold inkis made by grinding upon a porphyry 
slab, with a muller, gold leaves along with white 
honey, till they become reduced to the finest possi- 
ble division. The paste is then collected upon 
the edge of a knife or spatula, put into a large 
glass, and diffused through water. The gold by 
gravity soon falls to the bottom, while the honey 


| dissolves in the water, which must be decanted off. 


The sediment is to be repeatedly washed till entirely 
freed from the honey. The powder, when dried, 
is very brilliant, and when to be used as an ink, 
may be mixed up with a little gum water. After 
the writing becomes dry, it should be burnished 
with a wolf's tooth. 

Silver ink is prepared in the same manner. 


Indelible Ink.—A. very good ink, capable of re- 
sisting chlorine, oxalic acid, and ablution with a 
hair pencil or sponge, may be made by mixing 
some of the ink made by the preceding prescription, 
with a little genuine Chinaink. It writes well. 
Many other formule have been given for indelible 
inks, but they are all inferior in simplicity and 
usefulness to the one now prescribed. Solution of 
nitrate of silver thickened with gum, and written 
with upon linen or cotton cloth, previously imbued 
with a solution of soda, and dried, is the ordinary 
permanent ink of the shops. Before the cloths are. 
washed, the writing should be exposed to the sun 
beam, or to bright daylight, which blackens and 
fixes the oxide of silver. It is easily discharged by 
chlorine and ammonia, 

A good permanent ink may be made by mixing 
a strong solution of chloride of platinum with a 
little potash sugar, and gum to thicken. The 
writing made therewith should be passed over with 
a hot smoothing iron, to fix it.—Ure. 

Nitrate of silver 1 to 2 dr. ; water 3 oz. ; dis- 
solve, add as much of the strongest ammonia 
water as will dissolve the precipitate formed on its 
first addition, then further add mucilage 1 or 2 
drachms, and a little sap green to color. Writing 
executed with this ink turns black on being passed 
over a hot Italian iron. 

Asphaltum 1 part; oil of turpentine 4 parts; 
dissolve, and colour with printer’s ink. Very per- 
manent. 


SEPARATING AND WASHING ORES, 
EMERY, &e, 


HERE are already several machines for sepa- 
rating and washing ores, &e., but that there 
is room for improvement will, ‘we believe, be 
admitted, Mr. Henry Simon, of Manchester, has 
invented and patented one for ‘‘ separating, or 
sorting ores, minerals, coal, emery, and other sub- 
stances of a similar nature, according to the size or 
specific gravity of the pieces or particles,” in which 
such sorting is effected in a continuous manner by 
the agency of a body of water rotating in a hori- 
zontal direction, through which the substances are 
made to fall, the effect of such rotating body of 
water being to cause the particles while falling 
through to travel round with the water, distances 
increasing in inverse proportion to the size or 
specific gravity of such pieces or particles. For 
this purpose an annular vessel, of considerable 
depth in proportion to its width, is caused to rotate 
round a central vertical axis. This vessel, as will 
be seen by the accompanying illustrations, is di- 
vided by an annular partition into an inner and 
outer compartment, which intercommunicate near 
the bottom by means of apertures in the partition. 
The outer compartment is open at top and closed 
at bottom, and into it water is continually flowing, 
passing into the inner compartment through the 
apertures. This inner compartment is open at top, 
and has a spout at the bottom, through which the 
water entering from the outer compartment is 
carried off, the orifice of the spout being i in such pro- 
portion to the volume of water flowing in that the 
inner compartment always remains full. Into the 
open top of this compartment the materials to be 
sorted are introduced through a stationary spout, 
and as the vessel revolves on its axis the largest 
particles, or those having the greatest specific 
gravity, will fall most rapidly through the water, | 


and will consequently pass out with the .water 
through the orifice at the bottom, at a point nearest 
the stationary spout through which they fall into the 
vessel. The particles next in size or specific gravity 
will pass out at a point somewhat further from the 
stationary spout, and so on, the distances from such 
spout at which the particles pass out through the 
orifice, increasing in inverse proportion to their 
size or specific gravity. Beneath the orifice at the 
bottom of the rotating vessel is a stationary 
annular tray, divided into compartments cor- 
responding in number with the degree of fine- 
ness or specific gravity, into which it is desired to 
sort the substances, so that as the vessel rotates the 
particles of a certain size or gravity will fall into 
a certain compartment. The velocity varies with 
the size of the material, but always such that the 
lightest particles shall have time to pass down 
and out of the orifice at the bottom during one re- 
volution of the vessel. 


To wash ores, &c., clear of matters of a less 
specific gravity than the material to be cleansed, 
more water is made .to flow into the outer com- 
partment than can flow out ‘throug the orifice 
at the bottom of the inner one, and “thus an up- 
ward current is produced in the latter which 
escapes over the inner rim, which is made lower 
than the outer, and the dirt falls into a central 
tray at the bottom, and so to a spout The 
whole arrangement may be reversed if desired. 


Fig. 1,2, 3, show one arrangement of the ap- 
paratus, Fig. l is a vertical “section ; ; fig, 2 a 
plan, and fig. 3 a plan of the annular tray. 
Similar letters of reference indicate similar parts 
in each of these figures. 

A is the revolving vessel, made to rotate round 
the central axis B, the latter provided with pulleys 
C. The vessel A is divided by a partition D into 
an outer annular compartment E, and an inner 
one F, which intercommunicate through perfora- 
tions G, in the bottom. The compartment E is 
open at the.top and closed. pt the bottom, while 
the compartment F is open at top, and has also a 
narrow annular opening H round the bottom, ad- 
justable by slide I. Into the compart- 
ment E water flows through a pipe J, the orifice 
K of which is widened out considérably, a d closed 
by a perforated ‘plate, as shown, to distri ute the 
water, so as not to cause commotion on passing into 
the vessel. Into the compartment F-the substances 
to be sorted are introduced through the shoot 
L, As water and ores are made to pass respectively 
into the compartments Eand F, the vessel A hav- 
ing a slow rotary motion imparted to it in the 
direction of the arrow, the water pagses through 
the perforations G into the compartment F, and 
after filling the latter will flow off through the 
orifice H, at the same time the panticles of ma- 
terials being carried round’ by the vessel A while 
passing down through the compartment F will 
arrive at the bottom, and issue with the water 
from the orifice H` at distances from . ‘the shoot 
L, varying according to their specific grávity, as 
already stated. Beneath the rotating vessel A is a 
stationary tray M, divided by partitions N into com- 
partments, figured 1 to 18 on plan, corresponding 
with the number of degrees of specific gravity into 
which it is desired to divide the ores. Into these 
compartments the ores fall from the orifice H, and 
they are removed from thence through spouts O, 
abet with cocks or valves. To remove dirt, 

» before it passes into the tray M, more water 
is as to pass into the vessel A through the pipe 
J than can issue during th? same time from the 
orifice H, whereby the water on passing through 
the perforations G will partly rise up through the 
compartment F, in order to flow over the edge of 
the inner wall of the same, and the water in pas- 
sing up, as described, will thus separate and carry 
with it the particles of dirt, and cause them to 
flow with it over the top of the vessel, down along 
the inner wall and into the compartment P of the 
tray M, a rim Q being made to slope from the 
vessel A over the partition R, to prevent such dirt 
passing into the compartments lto 18. The water 
and dirt are conducted away through passages 8, 
S. The apparatus may also be arranged with but 
one single compartment F, into which both the 
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water and the materials to be sorted are introduced, 
Figure 4 shows a sectional elevation ; figure 5 a 
plan, and figure 6 a transverse section of one of the 
compartments of the tray M. In this arrange- 
ment the rotating vessel A has only one compart- 
ment F, into which the ores or other materials are 
introduced continuously through the shoot L, the 
compartment E in the before-described arrangement 
being here represented by the stationary vessel E 
surrounding the vessel A, and into which water is 
introduced through the spout J. This vessel is 
connected by a water-tight joint at æ with the 
tray M, having compartments N, as before de- 
scribed, from which the ores or other materials and 
water are removed from time to time through the 
cocks or valves O. The vessel E with the tray M 
form a closed receptacle filled with water, in which 
the vessel A rotates, from which the water only 
flows off when the ores or other materials are being 
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their moving with the same speed, then these divi- 
sion plates would have to be fixed in a slanting 
position, sloping forward at the top in the direction 
of the motion of the vessel A. Such motion is 
imparted to this vessel in this case by means of a 
strap passing round the top of the vessel itself at 
C. The vessel A is by preference made of thin 
sheet metal, and the receptacle E and tray M are 
of wood, made sufficiently strong to withstand 
the pressure of the water ; the whole of the appa- 
ratus may however be made of iron, or of any other 
suitable material. 

Figure 9 shows a transverse section of an ap- 
paratus constructed on a larger scale for sorting 
larger quantities of ores, &c., at a time. Here 
the revolving receptacle A is not fixed to a central 
shaft, as in the previous arrangements, but provided 
with wheels, B, B, running upon a circular. rail 
D fixed to the bottom of the tank or reservoir E 
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[May 11, 1866 
shall have passed out of the vessel bfore arriving 
over the first compartment N appertaining to the 
next shoot. 


HUXUEY’S CALCULATING MACHINE. 


(\ALCULATING machines may generally be 

classed under two heads, firstly, those consist- 
ing of wheels, pinions, and the other usual 
mechanical appliances, and from some cause, pro- 
bably expense, this class appears not to have come 
into general use ; even Mr, Babbage’s wonderful 
machine is in comfortable retirement at Ken- 
singcton after a very short term of ser- 
vice. Secondly, those machines consisting of scales 
graduated in divisions suited to the various pur- 
poses required which are in general use, and are not 
very expensive, as the slide rule, the sector, and 
other mathematical instruments, &c. There are, 
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MR. H. SIMON’S IMPROVEMENT FOR SEPARATING AND WASHING ORES, EMERY, &c. 


removed, so that there is not nearly such an ex- 
penditure of water as in the previous arrangement. 
The annular space of the vessel A is made tapering, 
as shown, so as to leave only a small annular 
opening H at bottom, through which the ores or 
other materials pass into the compartments N of 
the tray M. This tapering form prevents the 
water contained in the space F from remaining 
stationary while the vessel A rotates, and this may 
be furthermore prevented by thin division plates 
passing across the space F and connecting the two 
sides thereof. These division plates are made to 
run only half way down the vessel from the top on 
the one side of the vessel, and only half way up 
from the bottom on the other side, so as to inter- 
fere as little as possible with the downward passage 
of the ores through the vessel. For the same 
reason if the rotary velocity of the vessel A and 
water contained in the same were such that the 
inertia of the particles of ores did not allow of 


filled with water. The sorted ores, coal, &c., may 
be removed from the compartments N either by 
means of passages O formed through the wall of the 
reservoir, and closed by means of valves, as shown, 
or they may be raised to the top of the reservoir by 
means of endless chains with buckets or scoops, 
which latter arrangement would be preferable, as 
it would allow of the removal of the ores taking 
place continuously, The requisite rotary motion 
may be imparted to the vessel A either by means 
of a worm in gear with a worm wheel fixed to the 
upper edge of the vessel, or py means of a band 
passing round the same, as in the before-described 
arrangement. If the apparatus is of considerable 
diameter in proportion to the degrees of fineness or 
specific gravity into which it is required to divide 
the ores, &e., these may be introduced into the 
vessel at several points, at such distances apart, 
however, that the whole of the ores, &c., that have 
fallen into the vessel at one point from one shoot 


however, certain drawbacks to their utility, owing 
to the limited space occupied by the highernumbers, 
as a consequence of the logarithmic scale, and the 
comparative accuracy and value of the answers 
will depend upon the accuracy of the divisions, 
their minuteness, proper adjustment, and a correct 
estimate of any number to be defined, through not 
falling on any division exactly. In the machine 
now presented to the notice of the reader, the 
drawbacks referred to will befound to be consider- 
ably lessened, seeing that in the part used for 
ordinary calculations, which I may term commer- 
cial, and from the principles adopted the divisionss 
required are even and not logarithmic, and 
only in the part used for involution and 
evolution is the logarithmic scale required, and 
further, by the use of a series of diagonal lines of 
divisions, the value of a long line is obtained 
within a portable andlimited space, and this may, 
if required, be modified so.as-to,-admit of divisions — 


May 11, 1866.) 


easily read, but equivalent to divisions 
on a horizontal scale so minute as not to be prac- 
ticable. In the present instance the five parallel 
diagonal scales seen on (what we shall call) the 
tablet of the machine, are equivalent toa horizon- 
tal scale, measuring 30 inches. The uses to which 
_ the principle on which this machine is constructed 
may be applied embraces nearly all the rules used 
in commercial calculations, such as multiplication, 
division, proportion (direct and inverse), and the 
numerous rules in which it is applicable, interest 
and all the rules depending upon per centages ; 
but in the rule of practice (so extensively used in 
commercial calculations), it will be found specially 
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useful, as the accuracy of the answers is not liable to 
be affected by imperfect adjustment, as might be 
the case in questions requiring the rule of multipli- 
cation, if care were not used in adjustment. But 
this machine is capable of accomplishing more even 
than this, namely, Involution and Evolution, and 
results dependiog upon their joint application, as 
expressed by fractional indices thus 3 measuring 
the 5th power of the 6th root, and such like, being 
obtained by one operation. 

It would occupy too much space to detail the 
further uses to which it may be applied, which I 
may do on some future occasion. 

Description. The engraving shows a tablet 
having two distinct scales, one for ordinary arith- 
metic with divisions up to 720 or £3 and upon 
which is an arm with divisions up to 400 (which 
of course embraces every quarter per cent.), and 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


includes (what I may call), the variety of useful 
gauge points, such as 365, 313, 252, 125, 112, 63, 
60, 24, 30, 7, and many others. The tablet being 
marked for pounds, shillings, and pence, may be 
considered arbitrary, and may be used simply for 
numbers, and the uses of the tablet and arm may 
be exchanged (the one for the other), which pro- 
vides for the universal adjustment of each division 
to every other included within the -compass of the 
arm, in addition to what may be done up to 720 the 
reverse way. The other scale of divisions is for 
involution and evolution, with its appropriate arm 
on the opposite side, and upon the tablet may be 
observed a number of gauge points marked, but 
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HUXLEY’S CALCULATING MACHINE, 


any others may be found simply by taking such a 
proportion of the line as is expressed by the frac- 
tional index, thus, 3 (or the cube of the biquadrate 
root) will be 3 of the line from ‘‘ unity,” or for the 
cube root 4 of the line, and so on for any other 
index. The method of using this part of the ma- 
chine is as follows. Move the arm about its centre 
and at the same time the sliding piece (upon 
which it is centred), along the slide in such a manner 
as to adjust the extreme end of the scale 
(1:000°000) to the required gauge point. The 
machine is now adjusted to be capable of showing 
the auswer for any number on the scale of the arm 
of which the root is required, or the power (not ex- 
ceeding 1:000°000) of any number on the tablet, 
and to do this it is only necessary to move the slide 
in its groove till the given number touches a line of 
divisions, at which point will be found the required 


answer, 
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Thus in the engraving the arm will be 
observed adjusted for the square and square root, 
and in crossing another line on the tablet (ag if 
accidentally) 840 on the arm will be seen touching 
a line on the tablet at a point about 29, which is 
about the true square root. The adjustment of 
the part used for commercial calculations is the 
same as just now described, observing, however, 


that any part of any of the scales (of equal divi- 


sions) may be applied to any other part of the like 
as a system of universal gauge points as before 
described. Care must be taken that in sliding after 
adjustment no movement on the centre shall take 
place. If the reader will calculate the 5 questions 
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shown by the position of the arm (400) he will find 
each answer proportionate to the question, the 
original question being supposed, as 366 days at 
483, 8d. The results obtained will be found nearer 
the truth than might be expected considering the 
absence of machine dividing, and as surely proves 
the correctness of the principle, as could be shown 
by moving the slide along the groove for any other 
answers required. In conclusion I may observe 
that Iam not aware that any other machine has 
ever been made (capable of adjustment) to find 
any given powers or roots (not even Mr. Babbage’s), 
and that as regards the questions to which it can 
be applied it is possible it may yet be in its 


‘infancy. In order to illustrate parts of the machine 


which would otherwise be shut out from view the 
reader is to suppose,the arms, &c., made of a 
transparent substance, 


THE PATENT OFFICE. 

Under Mr. Edmunds’s management much of the 
work in the Patent Office fell greatly into arrear. 
The publication of the specifications is still many 
. months behindhand. The original specification, 

where oneis filed, is always open to public inspection 
at the expiration of the six months’ provisional 
protection, but a shilling is charged for the privi- 
lege. In the ordinary course,.the specification 
would-be printed about a month afterwards, when 
it can be examined without charge, or purchased 
at cost price, 250 copies of every specification being 
printed ; and the gross cost divided by this num- 
ber. Instead, however, of the specifications being 
printed within the month, they are now nearly six 
months behind. Last Saturday, April 21st, we 
could only see the printed specifications of patents 
dated April and May, 1865, and which should 
have been printed early in December last. The 
consequence is that in conducting a search 
of any extent, twenty or thirty public but 
unpublished specifications may be required, and 
these can be seen only upon the payment of as 
many shillings. The condition of the Patent 
Office in this respect, and in that of the delayed 
abridgments of specifications, has been the subject 
of frequent complaint, and Mr. Bovil has lately 
done his best in Parliament to remedy it. But 
when the Attorney-General, as one of the com- 
missioners of patents, expresses his opinion, 
although in guarded words—that the patent system 
ought to be abolished altogether, we fear that those 
who find fault with the management of the Patent 
Office can expect but little in the way of reform. 
— Engineering, 


NEW HYDRAULIC PRESS. 

The Hydraulic Press, invented by MM. Desgoffe 
and Olivier, civil engineers, has excited consider- 
able attention, owing to the satisfactory results 
obtained after a long practical trial. The prin- 
ciple on which it acts is so simple that we wonder 
it was not thought of long ago. There is no forcing 
or injecting pump, and instead of a liquid being 
introduced into the press, already filled, a rope is 
made to enter, and as it enters it gradually dis- 
places the liquid, causing the plunger to rise. 
As the substance introduced into the apparatus is 
solid, the inventors have given it the appropriate 
name of Sterhydraulic Press (stereos). There are 
two pulleys or drums, one inside the press, and 
the other outside; on the outside pulley is coiled 
a rope, which passes through a stuffing-box into 
the interior, when it is wound round the other 


pulley. The recipient being full of liquid, the- 


inner pulley being set in motion, it is plain that 
the rope as it coils will occupy the place of the 
piston, and cause it to rise. When the reverse 
motion is required the outer drum is set in motion, 
and the cord is wound out of the press, the piston 
descending accordingly. Oil is the liquid with 
which the chamber is filled, and the rope is made 
of gut. The joints of the piston and of the axes 
of the internal pulley are made staunch with 
leather collars: that of the rope is simply tow. 
There is no leakage where the rope enters, as 
when the press is at work any tendency of the 
liquid to escape is met by the velocity of the rope 
as it enters in a direction opposed to the effort of 
the liquid to escape. As these presses are, for 
the present, only to replace vineyard and oil presses 
of the olden times, they have as yet only been 
made up to a force of 50 tons, © | 
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BRISTLES FoR Part Brusues.—The demand 
for bristles is daily incraeasing, while the supply re- 
mains stationary. Any new material which will 
take the place of them would bea great boon to 
the trade. Itis true that many fibres have been, 
from time to time, introduced into the trade, but 
one only is used in any large quantities, and that 
only for very common work. Nothing has hitherto 
been discovered which can be made use of as really 
taking the place of bristles in the manufacture of 
painting brushes, which require the peculiar soft 
termination of the bristle (technically called the 
“ flag”), causing the Prush to lay on the paint. 
evenly. : ERa a" 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


Sir,—I am obliged by the trouble you have taken in 
answering my inquiry respecting the index and cover 
for binding your second volume. What you say I. know 
from experience to be true, as I have frequently been 
unable to obtain a copy of the Enerrsa Mrcwawnic here 
on a Thursday morning ; the answer tomy inquiry forit 
being “all sold.” However I have given my newsman 
to understand that if he cannot supply me with either 
current number, index, cover for binding, or anything 
else belonging to it, he neéd supply me with nothing at 
all for the future.—J. L., B., Manchester, May 3, 1866, 


CURIOUS LUNAR REFLECTIONS. 

Sir,—Mr. John Whalley, of Ewood, near Blackburn, 
during the late lunar eclipse, while toying with a 
small mirror, noticed that by holding it in certain posi- 
tions he obtained nine or ten images of the moon. He 
mentioned the fact to me, but, after an unsuccessful 
experiment, I attributed the phenomenon to striated 
glass, and thought no more about it. Subsequently, 
however, he sent me his glass, with more detailed in- 
structions as to how to use it. Ithen found that not 
only his, but three other mirrors I had in the house, 
gave a succession of about ten images. . Other and less 
distant objects, such as street lamps, or even a gas light 
in a room, answer, but the moon gives the best result, In 
order to obtain the images the glass must be held nearly 
in a line from the eye (which must be placed at one edge 
or corner, as the case may be) towards the moon, thereby 
making the angle of ingidence as small as possible. 
Should the images not show (and they do not from two 
edges), turn the glass a quarter round, when as many as 
ten will be distinctly visible, from a full-sized moon to 
the minutest speck; and, strange to say, when the glass 
is in one position, the images decrease in size (say) 
downwards, but upon reversing they decrease upwards. 
Now, the questions I wish to propound by your kind per- 
mission to your philosophical readers are these :— How 
are the reflections caused? Why do they reverse in 
perspective upon reversing the glass? Why are they 
not formed upon every edge of the glass being presented 
to the eye? / 

If someof your readers who may have access to one were 
to try the experiment with a silvered glass it would 
show whether the crystalline nature of the quick-silver 
amalgam in the mirrors I used is not the cause of the 
multiplication of the images? If so, how? 

Hy. GORNALL, 


MAGNETIC BELL. ` 

Sir, —I have taken in your valuable paper for the last 
two months, during which period I have noticed several 
descriptions of telegraphic apparatus in its columns, 
and as I have myself made one or two difterent kinds of 
indicators, I shall be glad if any correspondent can 
help me with regard to the magnet for a magnetic bell, 
Similar to those used on many lines on the continent. 
The plan is to have a horse shoe magnet, with coil, and 
the bellis made to work in the same manner as the 
electro-magnetic engine suggested by “Carbon.” I 


ee 


have tried at several opticians’ for the’'magnet alone, but 
such athing is not to be obtained under nearly the price 
of the whole apparatus, and as it is simply for amuse- 
ment that I require it, I should not care to go to any 
considerable expense ; indeed I should prefer making it 
myself. Will any correspondent explain a method for 
making a pretty powerful magnet, which would answer 
the purpose for either an electro-magnetic engine or bell, 
or give me some address where I can procure such a2, 
thing? As you are always so kind in helping your rea- 
ders, I trust you will be good enough to insert this for 
me. H.T. H. 


, _ THE SLIDE RULE. 
Sir,—I perceived an article in the number for Novem- 
ber 24, on the “ Engineer’s Slide Rule ;” since then I have 
endeavoured, to the best of my abilities, to understand 


| the construction of logarithth of ntimbers, but cannot 


find it out. “Mr. Tonkes says in his treatise :—‘*'In order 
to form this table the space from 1to 10is divided into 
1,000 equal parts, of which 301 is set off irom 1 to 2; 477 
from 1 to3 ; 602, from 1 to 4; &c., 301, 477, and 602 being 
respe ctively the logarithm’ of the natural number, 2, 3, 
and 4.’? I would feel very much obliged if Mr. Tonkes, 
or some equally well informed contributor, will inform 
me, in your valuable paper, how it is that 301, 477, and 
602, are obtained, so that I can find out the logarithm of 
all the nttmbers from 1to9. ` OEE SEES gs 
. WATCHMAKING. 
Sir,—May I be allowed through the medium of your 
valuable journal to beg of Mr. McKay or some contri- 
butor equally competent to give me some clear des- 
cription of the proper slopes or angles for the working 
faces of the pallets of lever watches ; also to explain the 
terms “draw?” and “drive” in connection with them? 
Any other inforrnation on this interesting topic will be 


| esteemed a favour by—AMATRUR Sam SLICK, 
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ABERRATION, 

Sir,—As the position of a star is determined from its 
right ascension and declination, it is therefore absolutely 
necessary tha, these elements should be correctly known, 
and how they are affected by aberration and other infiu- 
ences. tis a curious fact thatthe effect of aberration is 
the same, whether it takes place in an elliptical or a cir- 
cular arc, and itis perhaps of little or noimportance:to the 
practical astronomer which of thetwo it really is; yet,as 
facts and principlesare worth knowing, itisas wellto know 
the real form and nature of the curve in question. I will 
not differ with your correspondent “F. R. A. S.? about 
the appearance of the earth’s orbit at an angle of 41’ - 
with the eye of the observer ; in consequence ofits small 
eccentricity I have no doubt it will appear circular, but 
your correspondent is aware that it is nevertheless an 
ellipse, notwithstanding the opticalillusion. My object 
was to enquire the nature of the curve of aberration, 
believing it to be what I showed in my letter at p. 32, 
Vol, IIL., of your periodical, and it must be, as there 
stated, from the fact that the earth’s motion is not con- 
stant, but I cannot see how it is an exact “‘ counterpart” 
of her orbit, even for a star situate in the pole of the 
ecliptic, for it would be easy to show, from the principles 
of tangential and central forces, that her orbit would 
then be a circle, when it is known to be an ellipse. 

We can easily prove aberration to be a right line for a 
star situate in the plane of the ecliptic, by supposing the 
conical volume, fig. 1, p. 32, to revolve around its base, 
A, M, E, L. It is evident that the ellipse will then change 
form and that its eccentricity becomes greater and 
greater till the point S’ arrives inthe plane of its base, 
when its eccentricity is infinite, that is that either the 
major or minor axisvanishes, and the conical volume 
degenerates into a p'ane triangle at 8’, E, ; 

In consequence of several typographical errors in the 
demonstration copied from Woodhouse Ast., p. 157, 
rendering the same unintelligible, I again give it entire 
for your correspondent’s criticism. Hesays at p. 136 :— 

‘“ In one case when a star is situate in the pole of the 
ecliptic, the star’s apparent path will be circular, this is 
sufficiently plain if the earth’s velocity be constant.” 
At p. 137 he says: “ But if we suppose, which is the case 
in nature, the earth’s velocity to vary, it is a curious 
result that the curve in this case is a circle also.” 

Let E be the earth in her orbit; Sthe sunin one focus, 
and let H be the other focus, HZ a 
perpendicular toT E t, a tang. at 

. Draw from 6, the star, 6 h 
parallel to B b, and 6 r to T Et;and 
take 6 r proportional tothe earth’s 3 
velocity at E. Since the angle k6 “= F 
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r= angle mt T = angle ATH; À 
-, complement of k 6 r, rLr6 yY PA 
= angle T H Z, the complement of. ra 


angle ZT H, in other terms, 6 7, H Z 
make = angles with 6 V, H T. 
Moreover the earth’s velocity varies 
inversely as a perperdicular from S 
on the tangent T E b, or directly as 
HZ; but, 6 ~% varies as the earth’s 
velocity, and therefore as H Z. 
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Hence, 6r varying as H Z, and revolving towards 6 V with 
the same angular velocity as that with which H % 
revolves towards HT,” and Z must describe similar 
curves, but Z describes a circle, consequently does.” 
Apologizing for again troubling you, and hoping that 
your talented correspondent will not consider me tedious, 
I am yours, BICKERDIKE, 


l HEATING ROOMS. 

Sir,—Allow me to reply to the queries of some of your 
correspondents. In warming a room with hot water or 
Steam the pipes should be placed as near as possible 
adjoining the floor, for air ascends immediately it. is 
heated, and the draughts chiefly enter beneath the 
doors and through the cracks in floor, the cold air ris- 
ing from them, strikes against the tubes, and ‘on being 
heated, ascends, and so-heats the whole room.’ ‘If one 
‘pipe was placed at the distance from the floor as Mr. 
Fletcher suggests (7ft.), the heated air would ascend to 
the ceiling, and finding exit at the windows, &c., give 
no benefit to the inmates. Two pipes arranged along 
the floor will give satisfactory results, but one’ pipe 
placed at any height from the flooring will have but 
little effect. In answer to Mr. Fletcher’s second question, 
he would economise the condensed steam, so faras the 
falling back of the water into the.boiler can beso called, 
and the greater the incline the better for his purpose. 
“A Young Engineer” asks for information concerning 
smoke burning. I suppose he means by à double fiued 
boiler one which contains twofurnaces, after Fairbairn’s 
patent; if such.is the/case, let him fire one furnace 
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while the other is clear and he will accomplish his pur- 
pose. Ifhis boiler is on a different principle he must 
fire, thinly, evenly, and frequently, he must also admit 
air on the top of the burning coal through a perforated 
door or any such contrivance, to the amount of one-third, 
two-thirds being sent through the grate bars. 

ADRIAN NEISON, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


BEVEL or Tusy.—I see in No. 56, page 75, an answer 
from Thomas Symonds to Daniel Wood on the oblique 
section of tube. Will Mr. Symonds be kind enough to 
tell me how I am to ascertain how much to cut off to give 
the tube a certain bevel? Is there any rule for this P—A. 
Young AUSTRALIAN. 


. LATHE Construction.—A B are the pulleys on the spin- 


| 


dle, and C D the pulleys on 
the driving shaft of a foot 
lathe. Supposing the diame- 
ter of A to be 4in,, B6in., and 
C 20in., what must the diame- 
ter of D be, to drive with the 
same length of strap? and 
what is the rule for find- 
ing the same? I thank you 
for your kindness in answer- 
ing former inquiries.—IGNo- 
RANT, 

LarHs,—Will any reader inform me who makes the 
best and cheapest hand turning lathe or amateur lathe, 
as well as small drilling and shaping machines p— 
Purp B. 

LATH E.—-If any kind reader of the MECHANIC could 
inform me how to turn an oval with the lathe, such as 
bradawl handle, &c., I should feel much obliged.—L. Luoas, 

DraL CLEANING.—Can an “Old Hand at Silver Dial Olean- 
ing ” inform another amateur how to clean an old gold dial 
to look like new? Can ‘* Momus” tell me the reason 
why anything I gild assumes agreenish colour? I cannot 
obtain a good yellow. I have gilt several articles but they 
have all a greenish hue.—L, M. N. 

PHOTOGRAPHIC.—Can Myr, Tonkes, “Plodder,” ‘‘ Old 

“Hand,” or any other photographic correspondent inform 
me of the reason of the collodion film peeling off the glass 
during ee ae and fixing, and also how to prevent it ? 
ome E. . N. 

CEMENTING HORN.—Oan any reader give me a receipt for 
a Strong cement to fasten horn, also say where I can pur- 
chase marine glue in small quantities ?—Novion, 

CUTTING ELBOW Joints,—I want to makesome elbows for 
stove-pipes, say from 3in. to 6in, Will any kind reader 
inform me of an easy method of finding the proper shape 
so as tocut out the iron without wasting? Also the way 
to heat long articles for lacquering, such as a cornice pole, 
14ft, or 15ft, long.—SToOVE-PIPE. 

Bronzine.—I have seen receipts for bronzing gas-fittings 
in a recent number, and have tried, more especially, the 
one for artistic bronze, but cannot get the proper tint. 
The writer says vegetable green, but there are so many tints 
of vegetable green. Wijlthe writer kindly state the exact 
green to be used? I should also like a receipt for a cement 
to fasten brass mounts on to glass to resist the action of 
turpentine. —F, B. 

FURNACE.— Will any correspondent tell me the cheapest 
way to set about constructing a small furnace for iron melt- 
ing ?/—THESIS. 

Dyxina.—Will any reader inform me how to make a 
chemical fast black for dyeing or printing cotton, and oblige 
—-AMATEUR DYER, 

CONSTRUCTION OF HARMONIUMS.— Will “ Hermann Smit i 
give me the necessary information for the construction o 
an harmonium? I do not understand the proportions of 
the reeds, nor how to tune them. A pen-and-ink sketch of 
the arrangements would be of the greatest service to a 
LEIGHTONIAN, 

Rancrp O1rL.—I have a large quantity of rancid olive oil; 
can any reader tell me how to restore it?—J. W. Nor. 

Ivory FoR HARMONIUM Krys,—Can any reader inform 
me where I can obtain ivory for harmonium keys ?—A Musto 
MECHANIC, 

DEFLEOTION OF LINE.—Will some reader tell me how to 
find the deflection of a line when stretched the length of 
10ft. to 15ft ?—DEFLECTION. 

STRENGTH OF Roprs.—Presuming the breaking strain of 
a 4-inch rope to be 5 tons, the same being used as a pur- 
chase with a double and treble block—there being six parts 
of the rope—what is the maximum weight?—M. P. 
GIBBS, 

TEMPERATURE, —Will some reader give me a rule for 
ascertaining the different degrees of temperature that air 
acquires according to its compression ?—H. T. O. 

CHALK CRUSHING.—Can any correspondent inform me 
of a useful and cheap maehine for crushing and washing 
chalk andclay, to economise in space and water, with price? 
—Frep. M. 

SCROLL, —= Will any kind subscriber to the MEOHANIO 
inform me the best way to strike out a Scroll ?—L, L. H. H. 

STEAM Piston.—Can any reader tell me the velocity in 
feet per minute of locomotive pistons? And also say how 
to make a cheap machine to hatch chickens by steam ?—F, P. 

SOLDERING.—Will any reader explain the cause of 
the uncertainty of melting hard solder, when brazeing with 
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gas? I have found no difficulty in eausing it to run in some | 


instances, and great difficulty in others—the same solder, 


the same piece of work, and all things, so far as I am able’ 


to see—exactly similar, yet success in the one case and 
failure in the other. Ihave seen a piece of work, say a brass 
blow-pipe, melt before the solder would run.—W. SAYNE. 
ELECTRO-MAGnET, — Will some kind reader set me right in 
alittle difficulty I have met with inmaking a model telegraph? 
My'‘electro-magnet is two inches long, the iron core is half an 
inch diameter (a second hand one bought from acompany). 
Now, when I connect it with my batteries, I find it works 


very Strangely ; it will hold a wood screw at A, and let it: 


fall at B (the circle represents the diame- 
ter of the core) ; again I find no attraction 
to a piece of soft iron applied flatly, 
although it will pull at it by the edge of the 
same metal. I found it out as shownin 
the diagram. A, A, are wires to bittery, B 
a bar of brass with disc of soft iron, ©. Now when I turned 
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the disc, with edge to the core, it would attract, but ceased 
to attract on offering the flat face; the battery connection 
was complete all the time, I anxiously await some infor- 
mation.—J. MATHER. , 

Forming Corn.—Will any correspondent inform me 
whether in coiling the armature for a magneto-electric 
machine the direction of the coil is reversed in passing 
from one leg to the other, or is wound the same as for 
an ordinary electro-magnet P—E. W. f 

SMELTING FuRNACE.—Will any correspondent give me 
someinformation about portable smelting furnaces? [tried in 
vain in Londonthe otherday to learn something about them ; 
one large enough to smelt about 6 or 6 lbs of brass would 
suitme, Would anything like the accompanying sketch 


D 


do? B a fireclay body, 2in, thick and Qin. diameter 
inside, 14in, high, cased with sheet iron, C a fireclay cover, 
D pipe to chimney, E wrought iron legs. Should the cruci- 
ble A stand on something, or is it sufficient to embed it in 
the cokes? Any advice will be thankfully received.— 
Lance ot L. HASLOPE, 

ScaGLioLa,—Can any reader inform me of the method of 
making Scagliola :—What kinds of colours are used; how 
are they laid on; and how is the surface of the work 
hardened and polished ?—Sca@LioLa. 

BATTERY PLATES.—Will “ Momus” inform me the sub- 
stance of the negative plate required for Daniell’s Battery 
and whether the positive plate requires to be cast or not?— 
A Pook MECHANIC. 
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STEAM PRESSURE,—I need the assistance of some kind 
reader. I havea pair of engines working compound, and 
want to know how it is that steam in the low pressure is so 
low, as it has only to go 12 ft., the pipe has 3 elbows in it. 
Steam enters high pressure cylinder 37 Ibs, pressure to sq. 
inch, commencement of stroke, and cuts off at 2 of the 
length of stroke; by the time it gets to low pressure cylinder 
it is only 13} pressure to sq. inch at commencement of 
stroke. Is it better to have a vacuum in a high pressure 
cylinder when working compound ?—R, B, 

Gas METER.—Can any reader give me information upon 
the construction and principle of the gas meter, the dif- 
ference between wet and dry ?—T, O, 


OUR SUBSCRIBERS’ EXCHANGE. 


Cash or books ‘for a dividing-plate with or without head 
stock, new stock, or second-hand, diameter, nine inches 
and a half,.-C, CARPENTER, Germansweek, Launceston. 

In answer to “Elephas,” I ean strongly recommend Mr, 
Carter, 24, Primrose-street, Bishopsgate, to brother turners 
as a vendor of cheap and good ivory.—C, CARPENTER, 

W. K, X. wishes to purchase asbestos in quantities of 
about 1 cwt., and tolearn the price; also to obtain a small . 
work on feeders to steam boilers, Thirdly, to be informed 
how the iron work of cabs, &c,, can be cased with brass, if 
by battery or otherwise, 

In reply to ‘Stone Contractor,” in No. 57, I could deliver 
a stone breaking machine in three weeks or a month from 
date of order,—G. D., 17, Park-lane, and Pembroke-place, 
Liverpool. 

‘Stone Contractor” is informed that he can get 
the best stone-breaking machines from Mr, H. R. Marsden, 
Soho Foundry, Meadow-lane, Leeds.—PHILIP B, 

If it is agreeable to ‘‘ Auld Reekie” I should like his 
address. Many thanks for his valuable information,—E, 
Moorg, Market-street, Beeston, Notts. 

I have an Electro Magnetic Apparatus fitted up in double 
polished mahogany cases, made by E, M, Clarke, London. 
I should like to exchange it for some useful article, such as 
an opera glass, telescope, microscope, or model engine, 
Address §. L. De Caux, Bookseller, Dereham Road, Norwich. 

If ‘French Musician” will write to E. H. H., 7, Portland- 
place, Hull, he may hear of a set of good ivory keys with 
reeds, very likely to suit him, and at a low figure, 

‘‘Cogmitre Worm’s” compliments to Mr. Cameron 
Knight, and begs to say that he has a great many wheels to 
cut. Aletter addressed to. Cameron Knight, at the office 
of this paper, Call or send address, 

lf “Delta”? (Derby) will apply to Thos. Taylor, 74, 
Chester-street, Hulme, Manchester, he may obtain, for a 
couple of shillings (or thereabouts) a complete set of 
castings for a small slide rest, which will be of more use to 
him than any drawings, I procured a set from him a few 
days ago, and am at work upon them (as an amateur) during 
my leisure hours now.—J. L, B. 

I wish to exchange a collection of 200, all different, 
postage stamps, in excellent condition (value 15s.) for a 
good microscope. Address D. Dean, Hope-square, 
Weymouth, 

As I have, amongst my odds and ends, a well bored and 
faced cylinder, 4in. x l#in., such as W. D. Wansburgh 
wishes, he may have it for the trouble of sending me his 
address, and paying the carriage to his own abode.—Apply 
to WILLIAM Dow Wrieut, 5, Dean-path, Edinburgh. 

T have an air gun walking stick with pump, bullet mould, 
&c,, complete, in good order ; will fire 15 shots for once 
pumping, and kill at 50 yards, which I will be glad to 
exchange for a good foot lathe. —Address, W. H. BILLINGTON, 
19, eet, Baker-street, West Derby-road, Liver- 
pool. 

If any correspondent has a book on “ Practical Boat- 
building ” I shallbe glad to exchange with him for “ Blair’s 
Lectures on Rhetoric and Belles-Lettres,” or “ Kidd’s Logic 
on the Art of Reasoning,” or ‘‘ The Cruise of the Humming 
eke a L, JULYAN, 1, Brook-street, New-road, Peter- 

oro e f 

In answer to ¢ Clifford,” No. 56, p. 74, I have a first-rate 
model steam engine and boiler, all brass, which I will 
exchange for his race-glass, or I would exchange with any 
other correspondent for a good second hand sewing machine, 
in working order,—Address to WILLIAM CATTELL, Jug., Hill- 
street, Hill Top, West Bromwich. 

I have the “Manual of Electricity,” by F. C. Bakewell, 
second edition, illustrated. I would exchange it for a 
‘í Treatise on the Induction Coil,” by H. M. Noad, or fora 
treatise on the microscope,—Address, J. O., Prospect dye- 
house, Kirkstall-road, Leeds. 

MAGNETO-ELECTRIC Lrent.—Mr. Warner’s compli- 
ments to “Hils and Son.” They may obtain the in- 
formation required at No. 372, City-road. 


REPLIES TO QUERIKS. 


Wooprn Cuvucrs.—In answer to“ Caduceus,” I beg to 
state that I have succeeded in making a capital chuck 
of wood from the directionsthat Messrs. Hurst and 
Muir so kindly favoured the readers of the ENGLISH 
Mrenanic with some six months or so back. I have 
completed. the oval portion to my entire satisfaction, 
and the eccentric portion of it is only a matter of time. 
I have nearly completed a slide rest of the same mate- 
rial, and have no doubt of its working well. The screw 
is a common £ bed-screw, with the thread cut to within 
an inch of its whole length, and the thread turned off 
for an inch at the point, so that both ends turn free 
in the wood. Iam perfectly satisfied that an amateur 
would do well to construct a wooden machine, to begin 
with at any rate.—D. DAVIES. 

SILVERING GLOBES, &c,—In answer to Argent and 
Co.’s inquiry, I would recommend the following 
method, extracted from the British Journal Photographie 
Almanac :—‘* The mirror or speculum to be silvered is 
suspended, face downwards,.in a silver bath prepared 


thus: A large flat shallow vessel of glass or porcelain is |’ 


provided to contain the solution. Qne hundred and 
fifty grains of nitrate of silver are dissolved in 6 ounces 
of distilled water, and to this is added pure liquid 
ammonia, drop by drop, until the precipitate is re- 
dissolved. 22 ounces of caustic potash are dissolved in 
50 ounces of rain water, and 15 ounces of this solution 
are added to the ammoniacal solution, when a brown- 
black precipitate is thrown down. Ammonia is again 
added, drop by drop, until this precipitate is just re- 
dissolved ; and 29 ounces of distilled water are then 
added to the whole. To this mixture is again added, 
drop by drop, stirring with a glass rod, a strong solu- 
tion of nitrate of silver, until a precipitate which does 
not re-dissolve is formed. Previous to immersing the 
speculum, one part by weight of powdered milk sugar 
to ten parts by measure of distilled water must be pre- 
pared in a separate vessel, and filtered until a clear 
solution is obtained. Then, to ten parts by measure of 
the silvering solution, must be added one part by 
measure ofthe milk sugar solution, and, finally 50 ounces 
ofthe compound solution will be sufficient to silver a 
speculum 9 inches in diameter, The glass surface should 
be made chemically clean by using whiting cream, free 
from grit, and rubbing it off, when dry, with the putest 
cotton; it should then be wetted with dilute nitric acid, 
and afterwards washed with distilled water. To 
suspend the speculum, a circular black of wood is 
firmly cemented to its back with marine glue or pitch, 
and three pins inserted at equal distances to which the 
strings may be fastened. On lowering into the bath, care 
must be taken that no air bubbles intervene, that the 
speculum be not deeper in the liquid than half its thick- 
ness, and that two inches at least intervene between 
the speculum and the bottom of the vessel. The 
speculum should remain in the bath for four hours, by 
which time the process will be completed; it is then re- 
moved, washed with distilled water, and placed to dry. 
It is now ready for polishing. Rub the surface gently, 
- first with a clean pad of fine cotton wool, and after- 
wards with a similar pad covered with cotton velvet, 
which has been charged with fine rouge. I should be 
glad if Argent would communicate the results obtained 
by this process.—X. Y. Z. . i 

SILYERING LOBES. —In answer to Argent and Co., 
saccharic acid, added to a solution of nitrate of silver, 
and when the mixture is complete, and after repose for 
a short time, the liquid is decanted and applied in the 
usual way, a solution of ammonia is ab the same time 
applied to throw down the metal followed by the appli- 
cation of a gentle heat to impart brilliancy to the de- 
posit.—T. K. . 

VaRNISHES FOR ViIoLIns.—In answer to “ Cremona,” 
1. (Oil). Clear and pale African copal 1 1b., pale drying 
oil 1 quart, rectified oil of turpentine 3 pints; boil the 
copal and-drying oil till stringy, then thin with the tur- 
pentine and strain immediately into the store can.— 
2, (Spirit). Coarsely powdered copal and glass each 
4 ozs., alcohol 640. p. 1 pint, camphor }0z.; heat the 
mixture with frequent stirring in a water bath, so that 
the bubbles may be counted as they rise, until solution 
a Popi and when cold decant the clear portion, — 


PALE JAPAN VARNISH.—In answer to Wm. Cruise. 
Pale African copal 7 1b., pale. drying oil $ gallon, oil of. 
turpentine 3 gallons; proceed as in No. 1. copal oil 
varnish (Cremona).—T. K. 

Snating-Wax Varnisu—lIn reply to “A. D.,” take a 
stick of fine red wax, break it into small pieces, add as 
much methylated spirits of wine as will cover it; digest 
till dissolyed.—F, M. ; . 

Bronzing Liguiv.—‘ A New Subscriber’? (No. 56) 
can, upon inquiry at any of the oil and colour shops, 
obtain the powders described by me as gilding and 
bronze powders—not gold leaf. These powders are 
mixed in any proportions as required with the collo- 
dion, either separately or combined, according to taste ; 
used and applied in a similar manner as paint, they 
suit any kind of solid materials, plaster casts included, 
—GEORGE Dutton. 

Lacgurz.—In answer to “M.R. A., for deep gold 
colour—1l. Seed lac 30z., turmeric loz., dragon’s blood 
4oz., rectified spirit 1 pint; digest for a week, shake 
frequently, then decant the clear. 2. Pale brass colour 
—Gamboge loz., Cape alves 30z., pale shellac 11b., rec- 
tified spirit 2 gallons (or smaller quantities proportion- 
ately), proceed as with No, 1.—T. K. . 

COLOURING Gun BarrRELS.—In answer to“ J. Chap- 
man,” April 20th, 1866, I beg to forward the following 
method of browning gun barrels:— First clean the 
barrel perfectly, and do not touch it with your hands ; 
to avoid this put a stick or plug into the end of the 
barrel to hold it with, then apply the following 
mixture with a rag (not too much at a time, if a 
twisted barrel, as you will not be able to get 
the twist to show properly); after the colour matter 
gets dry it must be rubbed off with a steel wire brush. 
For a plain barrel :—#oz. nitric acid, 40z. spirits of nitre, 
20z. sulphate of copper, loz. tincture of steel, 8 gills of 
water. For a twisted barrel :—%oz. spirits of nitre, $oz. 
tincture of steel, 40z. sulphate of copper, 15 grains of 
mercury, $ pint of water. After having stained the 
barrel apply the following polish :—2oz. spirits of wine, 
oz. gum Benjamin. Put it on with a soft rag or 
camel-hair brush ; use it quickly, as it will dry very fast, 
—L., Lucas. . . l 

Stonz BREAKING Macarne.—In reply to Stone “Con- 
tractor,” the machines he mentions are Blake’s. If he 
writes to H. R. Marsden, Soho Foundry, Meadow-road, 
Leeds, who is the sole manufacturer for the United 
Kingdom, he will get all thé information which may be 
required. I sawamodel of the stone breaker in the 
Royal Agricultural Society’s Show, held at Newcastle- 
on-Tyne ‘in 1864, which was the first intimation I had of 
one, although the above-named, person has made them 


during the past eight years,—I", Q ARMSTRONG. 


Practical Distiller ; 


between them for the insertion of a steel pin e. 


DIAMETER OF. WHEELS.—I beg leave to assure Mr. 
Knight that I was not joking when I said that ‘the 
larger the diameter the less the leverage.” Wheels are 
made relatively large to gain speed (not leverage) and 
therefore they lose power. While I admit ‘‘ accurate 
workmanship’? (correct pitching and trimming) abso- 
lutely necessary, yet I have still to learn how it “‘ adds 
strength to the cogs.” Hornbeam is too cross-grained to 
be depended on. I have seen it on several occasions fly. 
in bits after having been a shorttime in use. The word 
“disc”? is a misprint for “dia.” (diameter).—Jamus 
SHARPE, 

LAcQUERING.—In reply to “M. R. A.” take methy- 
lated spirits of wine 1 pint, gum gamboge bruised, 1 ounce, 
shellac or seedlac, 8 ounces. Dissolve with gentle heat 
and strain. Ifrequired darker, add to above l4oz. pow- 


dered turmeric.—F. M. 


-TuE UsE or tHe Srirr.—“ P. R.” (No. 55) can get 
the following very useful work, viz, “The Complete 
comprising the most perfect and 
exact theoretical and practical description of the art of 


distillation and rectification,” &c., by M. L. Byrn, with | 
engravings, price 6s., from Triibner and Co., London,— 


GEORGE DUTTON. 
Parxkarnr.—'‘ Tarnish ’? (No. 57) can make parkaine 
from a mixture of chloroform and castor oil, used as a 
substitute for gutta-percha.—Groren DUTTON. 
Ports or CYLINDER.—I enclose a rough pen-and-ink 


sketch of a method which I think will extricate Mr. 
‘Hinds from his difficulty. In 
‘in the cylinder face, let there be substituted two round 


place of the three ports 


holes, a and b, Fig. I., with a small one eae ay 
ig. II. 
is a cube of brass, having four holes drilled in one side 


of it, two of which communicate with the boiler, and the 
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other two with the open air. These holes are drilled of 
the same size as those in the cylinder face, and the 
distance between them is exactly equal to their dia- 
meter, A small hole is also drilled in the centre to 
receive the pin in the cylinder face, which acts as a 
pivot on one side, and a small set screw on the other 
keeps the cylinder in contact with the boss. The faces 
must be ground together with emery and oil, and if 
nicely fitted the engine will be found to work well with 
this arrangement.—E. W 

SOLDERING WITHOUT Hxrat.—In answer to ‘fA Poor 
Mechanic,” I send the following recipe:—l. Take one 
ounce of ammoniac and one of common salt, an equal 
quantity of calcined tartar, and three ounces of antimony. 
Pound well altogether and sift. Put this in a piece of 
linen, and enclose it well round with fullers’ earth 


about an inch thick; let it dry, then put it between two 


crucibles over a slow fire to get hot by degrees. Keep 
up the fire until the contents of the crucible get red hot 
and melt. Then let it cool gradually, and, when cold, 
pound the mixture. 2. When you wish to solder any- 
thing, put the two pieces you want to join together on a 
table, approaching their extremities as near as you can 
one to another. Make a crust of fullers’ earth, so that, 
passing under the joint and holding to each piece, it 
shall be open at the top. Then throw some of the pow- 
der between and over the joint. 8. Dissolve some borax 
in some hot wine, and with a feather dipped in the solu- 
tion rub the powder at the place of joint. You will see 
it immediately boil up. Assoon as the boiling stops the 
consolidation*is made.—Onp Brass. 

Srzam Pressure Gavuadse.—In answer to “R. G,” 
April 20, page 73, I invented and made for myself some 
years since a steam pressure gauge, superior to all the 
patented inventions, which is now and has for some 
years been in constant use on my own boiler. It isa 
modification of the mercurial gauge of Bolton and 
Watts. A description and engraving of it will shortly 
appear in the Hnaiise Mrcwanrc.—R. R. S. 

Gas Firrings.—“L. H. L.” and “J. H. R.” (No. 55) 
can obtain ‘A Practical Treatise on Gas and Ventila- 
tion, with special relation to Illuminating, Heating, and 
Cooking by Gas; including Scientific Helps to En- 
gineers, Students, and others; with illustrated dia- 
grams,” by EB. E. Perkins, price 4s. 6d., at Friibner and 
Co.’s, Paternoster-row, London.—Groren Durren. - 

Starn FoR Woop.—Iin answer to O. Watkis, the best 
and readiest black stain for wood is as follows :—Coat 


‘lington. 
‘instance, we take an iron box, as explained in No. 6 of 
‘the EygLish MrcHanio, place the articles required to 
-harden in this box, then put in bones pounded under the 
‘steam hammer; then place the box in the furnace, 


‘ing to quantity; 
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] with strong hot decoction of logwood ; let it dry; then 
ow 


coat with common black writing ink,—W. Dow. 
Castina.—In answer to “G. Y., and ‘* Amateur,” 
‘heat the casting slowly up to red, then cover it up in 
dry sawdust. I treat both wrought and cast iron in 
this way when I want it soft.—W. Dow. | 
Enectro-Magnrr or Enainz.—In reply to the query 
of “A Station Master,” relative to the size of wire 
required for the electro-magnets of an engine, I beg to © 
state that for Hin. iron core No. 24 wire; din. core No, 20 
wire; and lin: core No. 16 wire. About four layers of 
coils will give the best effect for battery power. Greater 
magnetic force may be obtained by using stouter wire, 
but the wear and tear of the battery would be increased 
out of all proportion to the result attained. The iron 
core is also an important element, and for the above 
sizes should not exceed 2, 3, and 4 inches respectively 


‘in length, to insure quick and energetic action. Beyond 


these lengths there is a great retention of magnetism, 
which of course would exert a retarding effect.—Car< 


“BON. 


Case Harpenine.—*‘ Glowworm”’ asks if the process 
of hardening with potash is: suitable for lathe mandrils, 
centres, &c. Just allow me to explain the process of 
hardening we have atthe North-road Engine Works, Dar- 
To case harden articles, lathe mandrils, for 


keep it at a red heat from 18 to 20 hours, accords. 
draw the box out and lift the 
articles out as quickly as possible; coat them with 
powdered potash, plunge them in cold water, taking. 
care to put them in as plump. as possible, as there is a 
danger of their twisting, or getting out of truth. For 
myself I prefer using night soil to bones. T am 
certain that articles so treated are harder and. 


‘much easier cleaned. If“ Glowworm’ lacks the neces- 
sary Convenience to case harden in the manner I have 
recommended, I would advise him to heat the articles 


required to a red heat in a hollow fire (coke if possible), 
then coat them with powdered potash, then cool off in 
cold water. (Some smiths run the potash offagain in the 
fire before cooling.) As for steel lathe centres, they 
only require to be heated toa red heat and cooled. With 
regard to cleaning centres, and such-like articles, it is 
best to polish well first with emery cloth before harden- 
ing, after which clean them up with an ordinary lathe 
polisher by placing them in the lathe.—HamMMERSMITH. 

: PERMANENT Soar BussiEs.—Oleate of soda may be 
purchased of Mr. F, J. Cox, 22, Skinner-street, Snow- 
hill, London.—R. P. x l 

PERMANENT BuBBLES.—In answer to “J. N.” I send 
the following receipt for making the permanent or 
rainbow bubbles :—Take 120z. of water, recently boiled, 
and ioz. of Castile soap, cut the soap into small pieces, 
and place a bottle containing the soap and water in a 
pan of hot water near the fire until the soap is all dis-- 
solved. Let it settle for an hour or so, and pour from 
any impurities that may have sunk to the bottom. 


| Now add Soz. of glycerine, and the mixture 1s ready 


for use.—Guo. HARDEY. 

Tar Latan.—* ‘Systematic,’ who enquiredin No.58, may 
make an endless cord for his lathe by splicing both ends 
together. If he does not know how he had better ask a 
sailor to show him. 2nd. He may unite a gutta-percha 
one by heating both ends in boiling hot water, or hold- 
ing them before the fire until as soft as dough, then 
squeeze them into one another and work them about 
until they become one uniform piece: the fingers ought 
to be kept well greased. 3rd. ‘‘ Systematic ” can use an 
oval, eccentric, or any other ornamental chuck in his 
lathe, but he must have a slide rest to use with them. 
Any further information he may have by addressing a 
stamped envelope to me, Epwin BAKER, 13 and 14, 
Mount-street, Grosvenor-square. 

Dimensions oF Eneinz.—In answer to * Yankee’? 
about dimensions of a one-horse power engine, I give. 
him those of a nominal one. Diameter of cylinder, 
33in.; length of stroke, 7}in, ; distance of connecting- 
rod centres, 24in.; diameter of connecting-rod necks, 
2in.; length of ditto, lin.; diameter of connecting-rod 
in middle, $in. ; ditto at each end, fin. ; diameter of 
piston rod, }in. ; diameter of slide valve spindle, fin. ; 
distance of crank contres, 32in.; diameter of crank pin, 
ŝin. ; length of neck of ditto, lin,; distance through 
large eye of crank, 14in.; ditto -small ditto, 1łin. 3; 
diameter of crank shaft necks, lin.; ditto in body, Jin. ; 
length of crank shaft necks, l#in.; diameter of fly 
wheel, 30in.; weight of ditto, 3ewt.; size of steam ports, 
lin. long x gin. wide; ditto of exhaust ditto, lin. long 
x din. wide; diameter of feed pump, lin.; stroke of 
ditto, 8in.; size of boiler, 24in. diameter x 48in. long; 
diameter of steam pipes, žin. ; ditto exhaust ditto, lin. ; 
ditto pump ditto, 3in.—Sramusz Twins. 

BOILER AND FLY WarrEL.—In answer to “GQ. Y.”. 
respecting boiler and fly wheel—the boiler would re- 
quire to be 2ft. 6in. diameter and 6ft, long, and the fly 
wheel 3ft, 3in. diameter, and to weigh 5 cwt.—Siamusz 
Twins. : 

“Rob Roy ” will find the best way to wax door plates: 
is to heat them atthe back, and then fill them with the 
wax anda hot soldering iron. The way to clean them 
is first with pumice stone and then with rotten stone or . 
flour emery.—Sramuse TWINS. 


ANSWERS AND NOTICES TO COR. 
RESPONDENTS AND READERS. 


W. C.—1. We do not usually insert advertisements at such 
a cheap rate; we are willing, however, to insert yours if 
you forward the stamps. 2. We do not know of any such 
person ; but you will find a long list of modellers in the 
Trade divigion of the 'Post-office London Directory.” , 


mes 


May 1l, 1866.] 

EngLIsg:—Purchase “Steam Boilers, their Construction 

and Managemeut,” by R. Armstrong, sold by Virtue 
Brothers, 1, Amen Corner, . 

Inpian.—Try Bettridge and Co., 97, Cheapside. 

J. D.—We have no opening for such a paper at present. 

Vutcan.—Forward three pos'age stamps to our publisher, 

H. T. O.—We cannot make the change at present. 

F. W. O. (Croydon).— You have not said on which pro- 
jection ; but, supposing yeu mean Mercator’s, you may 
try the following :—Draw your meridian line, then your 
equator; at the intersection of- the two strike a quadrant 

. of 90° and graduate it carefully. Then extend your 
meridians 180° either hand; after which rule diagonals 
through eaeh ten degrees of the quadrant to the 180th 
meridian on either hand—the parallels increasing in 
extent north and south, A work on map construction 
was written by, we think, Mr. Jamieson, and is sold at 
about 1s. 6d. or 2s. by Fullarton and Co., Newgate-street, 
London, Try them. 

W. H. T. will perceive by the notice on the second page of 
the present number that we have decided upon enlarging 
the EncLuisH Mucuanic without any increase of price. 
“Ww, H. T.’ must take into consideration that our ex- 
penses are heavy, and that advertisements are of vital 
importance to low priced papers however large their 
circulation may be. 

L. O’Ngiu.— Patent stone filtering slabs, capable of filtering 
from 100 to 200 gallons of water per superficial foot per 
day, according to the head of water, can be produced to 
any required dimensions, at 4s. per super. foot. 

MEOHANICIA.—We think your scheme a very good one. 
Send a stamp to Mr. Weale, bookseller, 59, High Holborn, 
and chceose from his Rudimentary Series, at ls. the vo- 
lume, You can obtain none better, ae. 

©. J, LittLe.— Will you kindly forward another copy of the 
communication ? 

Novior.—For softening horn, see page 256, Vol. II., of the 
ENGLISH MECHANIC. — l i 

J. WHITING.—A covetta is a plane used for moulding frame 
work, called also a quarter-round. 

P, WiLLIamMs.—A slate pojisher's work is paid, we believe, 
at the rate of 4s. 7d. per day of ten working hours, 

J. GOYDER. — As the pressure and speed are increased, so is 

_ the power; but this increase of power is not obtained 
without an increased quantity of steam proportionate to 
the increased pressure, except where steam is used ex- 
pansively. It will thus be apparent to you that the term 
nominal horse-power can only be legitimately used in the 


sale or purchase of an engine. 

F, Œ. GERSTEN.—Get a Bonnycastle, latest edition. To 
reduce pounds troy into avoirdupoise, multiply by 144, 
and divide by 175—the quotient will be the number of 
pounds avoirdupoise. 

GEORGE PHILIPS.—Mercury will fall one-tenth of an inch 
for every 100ft. perpendicular height. That explains the 
phenomenon, Thus,:in ascending Snowdon, in North 
Wales, the mercury falls 3:3in., 3,720ft. above the sea. 

O, CARPENTER. — 1, Many thanks for the information. 2, 
We should be glad to give you all possible aid. | . 
S, A. L.—The ‘plan you recommend to incubators would 

never answer, 

A, Y. E.—The article is scarcely suited to our pages: It 
contains far too much theory, and is very lengthy. 

D. B. &.—Write to Spon, bookseller, Bucklersbury. 

E. JOHNSTONE.—To ascertain the weight of cast-iron balls 
of any diameter, cube the diameter and divide by 7:°27— 
the quotient is the weight, Thus: 9in. diam. x 9 := 81 
x 9=3729°00 + 7-27 —100 2.7 27 ths lbs. . 

N. Agers.—In buying such you have made a sorry 


bargain. The wheels should not have been 
made from fresh iron, but from old; hence 
closeness of texture and, what you require, dura- 


bility, Threaten to show him up; if he does not see fit 
to give you fresh ones, take care that none of your friends 
go to him for goods, You have no remedy. 


Tuos. Brnan.—We cannot learn the address of Mr. Bar- 


tram. Enclose a stamped envelope to Mr. Woodcroft, at 
the Office of the Commissioners of Patents, Southampton- 
buildings, Holborn. State full particulars. 

W. B. FowLER.—Draw a right angle the base of which 
equals half the pitch of the screw to be cut, and the per- 
pendicular equals the diameter of the screw minus the 
depth of the thread ; then the hypothenuse of the triangle, 
drawn from the endof the base to the end of the per- 
pendicular, gives the angle or twist for the tool from a 
vertical line with the bed of the lathe. 


PROPERTY RECORD, 


Sree 


AT GARRAWAY’S. 
By Mzssrs. G. AND H. BONHAM. 

Freehold house and shop, being No. 6, Upper East 
P let on lease at £52 per annum: sold for 

Freehold house and shop, being No. 2, Road-side, 
Mile-end-road, let on lease at £60 per annum, anda 
piece of land behind, let at £10 per annum; £1,550. 

Two leasehold houses, baing Nos. 18 and 19, Great St. 
Helen’s, City, producing £200 per annum, term 12 years 
unexpired, at £100 per annum; £600. : 

By MESSRS. BROAD, PRITOHARD, AND WILTSHIRE, 

_Two freehold cottages and plot of building land, 

situate in Como-street, North-street, Romford ; £300. _ 


By Musses. Kemp. 

Leasehold residence, being No. 37, Gordon-square, 
term 57 years unexpired, at £33 10s. per annum; £1,400. 

Freehold residence, being No. 33, Albert-street, Re- 
gent’s Park, let at £55 per annum; £910. 

Freehold house, being No. 10, Queen-street, Soho, let 
at £40 per annum; £750, i BaneD l 

Leasehold residence, being No. 117, Stanhope-street, 
Regent’s Park, let at £45 per annum, term 96 years from 
1843, at £6 per annum; £610, 


ENGLISH 


PATENT RECORD. — 
Selected from the Commissioners of Patents’ Journal, 
LIST OF SPECIFICATIONS, &o. 
PUBLISHED DURING THE WEEK ENDING APRIL 28, 1866, 
1233, Pree and stretching textile fabrics, G. T. Bousfield— 


S, 44, 
1234, Apparatus for receiving the thrust of propeller and 
other shafts, E. T. Reade and J. B. Fyfe—10d. 
1235, Ascertaining the torsion of threads, P. A. Le Comte 
de Fontaine Moreau—4d, 
1236, Penholder, M. H. Beguin—4d. 
1237, Apparatus for burning petroleum, P. A, Le Comte de 
j Fontaine Moreau—4d. i 
1238, Folding and carding lace, &c., T. W, Roe—ls. 10d. 
1239. Stretching woven fabrics, &c., W. Clark—2s. 4d. 
1240, Steam generators and engines, &c.,J. H. Johnson—1s, 
1241, Fan for thrashing machines, W. E, Gedge—6d. 
. Purifying water, C.G. Lenk—4d.. ~ 
. Paper hangings, @. Josse—~8d. 
. Apparatus for shelling peas and beans and stoning 
fruit, &c., E. G. Smith—10d, 
. Dividing engines, W. F. Stanley—8d, 
1246. Ploughs, J, Stalkartt—4d. 
1247, Cutting cylindrical or conical articles, @.Redrup—10d, 
. Tying or winding yarns for dyeing, F. Caldwell—2s 6d, 
. Refrigerator and condenser, J. Hampton—ls. 4d, 
, Shackles or links for cables, W, Roberts—10d. ` 
. Compasses, J. Lilley—10d.° 
. Distributing type, A. Mackie, H. Garside, and J, 
Salmon— 1s. l 
. Marine steam engines, T, Wood—4d. 
. Hydraulic presses, G. Peel, and I. Mason—is. 4d. 
; Exeracting copper, &c., from their ores, W. Henderson 


1256, Fog Signals, E. Richardson— 8d, 

1257, Manufacture of india-rubber or gutta percha, &c., J. 
T. Mayall—4d. i m 

1258. Signalling, A. H. Brandon—4d. 

1259, Supplying fuel to grates and furnaces O. Lamport—4d. 

1260, Constructing roads and streets, J. Mitchell—4d. 

1261. Jacquard and indexing machines, J, Wadsworth, H. 
Dusset, and J. McMurdo—ls. 4d. 

1262. Preparing jute, hemp, &c., J. McGlashan—10d. 

1263. Brewing, &c., 8. Benneit—Is, 8d. 

1264. Steam engines, W. E. Newton—ls. 4d. 

1271. Setting and distributing type, W. Clark—2s. 4d. 

1277. Dressing and finishing type, P. Welch—8s. 4d. 

1291, PDDE aag rivetting boiler plates, D., Adamson— 

s. 10d. ' 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 

Works proposed to be executed at the ofice of the 
‘Hackney and Kingsland Gazette,” 16, Warwick-place, 
Kingsland, Specifications and drawings at the office of 
the surveyor, Mr. James Lovegrove, Pembury Lodge, 
Pembury-road, Hackney. a ee ie 

Tenders will be received by the vestry of Paddington, 
for the supply of granite for repairing roads. Application 
at the surveyor’s office, vestry-hall, Harrow-road. 

The erection of a dwelling-house, at Culmington, Salop. 
Particulars of the architect, Mr, @. Billington, Acton, 
Middlesex. . l 

Erection of the new poorhouse, in St. Mary-street, 
Southampton, Parties intending to submit tenders may 
inspect the drawings, specifications, form of contract and 
bond, at the office of the architect, Mr, T, A, Shelton, 9, 
Portland-street, Southampton. 

Erection of a Wesleyan chapel, at Knap-hill, Woking, 
Surrey. Specifications at the Rev, J, Dixon’s, adjoining 
the Wesleyan chapel, Guildford. š i 

Erection of large engine buildings, a service reservoir, 


two cooling ponds, workshops, and other constructions, - 


for the directors of the Sunderland and South Shields water 
company. Drawings and specifications at the office of 
Mr Hawkesley, C.E., 30, Great George-street, Westmin- 
ster. 

The Scarborough Promenade Pier Company (Limited) 
are prepared to receive tenders for the erection of this 
pier. Specifications at.the offices of the engineer, B. 
Birch, Esq., 7, Westminster Chambers, Victoria-street, 
London, S.W. l 


TENDERS SENT IN FOR BUILDING 
WORKS. | 


For benching the nave of Acle Church, Norfolk :— 
Burrell (accepted), £120. 

For Holy Trinity Church, Kilburn, including tower 
and spire. Messrs. Francis, architects:—Dove, Bro- 
thers, £8,155; Myers and Sons, £8,080; Simpson, 
£7,317 ; King and Sons (accepted), £7,280. ` 

National Schools, Herne, Kent. Mr. William Powell, 
rari Quantities supplied :—Adams (accepted), 

House and Shop at Arlesey, Bedfordshire, for Mr. F. 


Levitt. Mr. J. Shilcock, architect :—Britain (accepted), 


£460 10s. 

Additions to two warehouses, city. Mr. Herbert 
Ford, architect :—Palmer and Son (accepted), £900. — 

For building five cottages and offices for Mr. Charles 
Cartwright, at Charlton, near Hitchin. Mr. J. Shilcock, 
architect :—Jeeves and Co. (accepted), £301 15s. 

For the construction of sewers and formation of pri- 
vate road 80ft. wide, including two 12ft. footpaths, from 
the Gloucester-road to Harl’s-court-road, for the South 
Kensington, Cromwell-road, Extension. Mr. James 
Broadbridge, surveyor :—Sprake (accepted), £7,779. 


For the erection of a new infirmary tothe Hitchin 


workhouse for the Board of Guardians of the Hit- 
chin Union. Mr. J. Shilcock, architect :—Butterfield, 
£1,353 16s, 74,; Warren and Son, £1,210, 


MECHANIO AND MIRROR OF SCIENCE, 


"135 
MEETINGS FOR THE WEEK, 

TUESDAY, —Medical and Ghirurgical, 84.—Oivil Engineers, 
8. Mr. G. R. Burnell, '‘ On the Water Supply of the City of 
Paris.’’—Photographic, 8.— Royal Inst, 3. Prof. Ansted,. 
“On the Application of Physical Geography and Geology 
to the Fine Arts.” 

Wapnespsay.—Society of Arts, 8. Colonel Wilford, ‘* On 
the Progress of Fire-arms for Military Purposes to their 
Present State.’—Microscopical, 8. 1. Mr. Jas. Smith, 
“On a form of Rotating Leaf-holder.”’—2, Dr. Greville, 
“ New and rare Diatoms.” 

THuRsDAY.—Antiquaries, 
Huxley, ‘‘ On Ethnology.” l 

FRIDAY.—Astroncmical, 8.— Roy. Inst., 8. Prof. Ansted, 
“ On the Mud Volcanoes of the Crimea.” —R. United Ser- 
vice Inst., 8. Commander R.A. E. Scott, R.N., “‘ Modern 
Carricges for Heavy Naval Ordnance.” 

SATDRDAY.—Ry], Inst., 3, Prof, Huxley, “ On Ethnology.” 


CHEMICAL NOTES. 


New Use For Borax.—Borax is proposed as a sub- 
stitute for cow-dung in the dunging process. The solution 
recommended is one part of the salt in 250 parts of water. 

On ANEW AcRaTryYLic RADIOAL,—The oxide of mercura- 
cetyle is obtained by means of a- solution of red iodide of 
mercury in iodide of potassium, to which ammonia is added, 
but not sufficient to produce any turbidity. The liquid in- 
troduced into a bottle filled with acetylene gradually ab- 
sorbs the gas, and a glistening crysta‘line white precipitate 
is produced, resembling in appearance bimargarate of potash. 
This precipitate is washed with a concentrated solution . 
of iodide of potassium, to remove the ammonio mercuric 
compounds. The appearance of the precipitate is thus 
changed to that of a white powder, which is extremely 
explosive, and which corstitutes the new derivative of 
acetylene. l 

FLEITMANNS METHOD OF PREPARING OxyagN.—H. 
Reinsch has made experiments with Fleitmann’s process. 
He rubbed chloride of lime with water to form a cream, 
poured this from the lumps, and then shook up the cream 
with water. He then allowed the mixture to deposit, and 
poured off the clear solution. This heheated in a retort to 
30% or 40° O. with a piece of peroxide of cobalt the size of 
a pea. Atthis temperature oxygen was freely evolved. At 
a greater heat the liquid passed over, Peroxide of nickle 
behaved like the peroxide of cobalt. With copper salts a 
stronger heat was required, and less oxygen was obtained: 
On treating a Saturated solution of chloride of lime with 
chloride of mavganese only traces of oxygen were evolved, 
but the solution took a magnificent dark violet colour. | 
Perchloride of iron gave as little oxygen. A small amount 
of manganese with it gave a violet colour. Chloride of 
lime is therefore a good test fur detecting manganese in 
iron.—N Jahrb. f. Pharm., 24, 94. Zeit. f. Chemie, 1866, 31. 


84.—Royal Inst, 3. Prof, 


PRICES CURRENT OF TIMBER. 


8 L 8 


Per logd— £ s £ 8. £ ; 
Teak eessssssesso LL 10 12 10} Canada, Ist qual. 17 10 20 0 
Quebee, red pù, 3 5 4 15| Canada,2ndquai. 12 10 14 10 

yellow pine 2 15 3 10| Finland.......... 8 0 10 0 
Memel ene 0 0 0 O| Memel nucu 00 O O 

elM .....0000 3 10 5 0j Christiania, per f 
Dantzic oak...... 310 6 C. 12 ft. 

Ar assesses 2 5 310 by 3 by 
Memel fir........ 3 0 3 10 9in. yellow 18 0 23 0 
Riga y ELET] LEXIE E LEE] 3 5 3 10 Deck, Plank, 

Swedish ....... 2 5 210 © Dantzic, 

Masts, Quebec, per 40 ft. 
rd. pine... 610 8 10 5 in. . 014 1 6 
yellow pine 5 0 6 O| Staves,perstand- 

red pine... 9 GO O O ard M. 

Lathwood, Dant, Quebec, pipe ... 80 0 85 0 

l L sgsces D 10 10|  puncheon .. 20 0 25 0 
Yellow Pine, per Baltic crown 

reduced O. PIPE sss ITO O 190 O 
MISCELLANEOUS. 
£8 £ 8 [ Ss £s. 
PUMICE STONE pr Olive, Gallipoli... 58 0 0 0 
tON eseese 5 0 8 O| Cocoanut, Coch. 
OILS, &C. ‘ ton aoecnevoscesg 53 10 54 0 
Seal, pale pr.tun 51 0 0 0| Palm, find... 43 0 0 90 
Sperm body ......124 0125 O| Linseed ssssese 37 10 3% 15 
Cod E E 44 0 0 0 Rapeseed, Eng. 7 
Whale, Sth Sea pale .sssrseeree 47 0 0 O 
pale vrs 48 050 Of Cotton, geed sas 29 0 36 0 
LATEST PRICHS OF METALS, 

COPPER. £s85d £ 8. d 
British—cake and tile...........per toa 86 0 0 90 0 
Sheet CoKPsesePeronreorersosregeeereneee do. 91 0 0 0 0 Q 

TIRON. ar a 
Pig in Scotland .sessesrsesesre per ton. © 3 16 0 cash. 
Welsh Bars, in LOndon....... ao 710 0 715 0 

Wales ooecsoeneeee do 6 12 6 6 15 Q 

Staffordshire... do 810 0 0 0 0 

Sheets, single in London....... do 10.10 0 00 0 

Hoops, first ORENEAN AETI do 9 10 0 9 15 0 
i LEAB, 

Pig, FOrelg1.....s0ssesesversereceee ee DOr ton 20 5 0 20 10 0. 

Red or minium COCCHRE HHP DEC aaeaseae do 22 0 0 barred 

QUICKSILVER sesso- sesreersoeesrseee per bottle 7 0 0 00 0 
TIN. 

Banca eoeeseog seaovevcesecccontessecees DOL cwt 4 1 0 0 0 Q 

English PIOCEB.esessseseeseesee do 460 411 0 


LONDON COAL EXCHANGE. 
PRICES oF CoALS PER ToN. 

Hastings Hartley, 17s. 6d.; Wa!lsenå Gosforth, 17s, ; Eden 
Main, 17s.: Wallsend Haswell, 18s. 6d. ; Wallsend Hetton, 
18s. 6d. ; Wallsend Hetton Lyons, 17s. ; Wallsend Kepier 
Grange, 17s, 34. ; -Wallsend South Hetton, 18s. 3d. ; Walls- 
end Cassop, 17s. 6d.; Wallsend Hartlepool, 18s. 3d. : Walls- 
end Heugh Hall, 17s. 9d.; Wallsend Kelloe, 17s. 3d, 
Wallsend Tees, 183, 8d, Ships at. market, 48 ; sold, 32, 


-ADVERTISE IN THE ENGLISH MECHANIC. 


The Proprietor of the *‘ English Mechanic’ gives inser- 
tion to Workmen’s Advertisements, * Situations Wanted,’’ 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words, Every additional Hight Words 
Fourperce. 

The ENGLISH 


be widely circulated among large Engineering Firms, Jewel- 
lers, Watch Makers, Teol Manufacturers, Lathe Makers, Pho- 
tographers, Chemists, Astronomical Instrument Makers, 
Mining Agents, Opticians, Members of the Building Trades, 
members of learned secieties and amateurs, and practical 
workers in all sections of manufactures, science, and art, 
A glance at the following scale of advertisment charges will 
show how cheaply the wants of the Capitalist, the {Small 
Manufactarer, or Working Mechanic, can be brought 
before Many Thousands of Readers, whose attention can only 
be gained through the columns of this journal, which has 
attained a wider and more varied circulation than any class 
newspaper of the day. 


SCALE OF CHARGES. 


. . BRA 
WANTED TO PURCHASE, Thirty words ...2 0 
Every additional Ten words “ee iss 0 6 
FOR SALE, Thirty words... .. .. «2 0 
Every additional Ten words tes weer, a G 
SITUATIONS VACANT, Twenty words ..1 0 

-Every additional Hight words .. ... 0 4 
SITUATIONS WANTED, Twenty words ...1 0 
Every additional Eight words- ... i 0 4 


Postage stamps received from advertisers in town or country, 


OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WANTED. 
XAMINER, Watch Jobber, &c.—Wanted a Situation 
as above, W., 24, Aldermanbury. 


MITH.—As Smith, in any branch; can work at Rail- 

ing and Stove work; Engineer’s shop*preferred ; 

wages moderate. Address J. B., 17, Cherry-garden- 
street, Bermondsey. 


ANGINE (Charge of); can do repairs; seven years’ 
good character. W.S., 2; Harmer-place, Stratford. 


NGINE-DRIVER and Stoker.—A Young Man, aged 
20, wants a situation, Address C. Davis, 18, 
Lizard-street, St. Luke’s. 


DNAMELLER, accustomed to best work, wants em- 
ployment; country or abroad preferred. Apply, 
by letter, A. B., 42, York-road, Lambeth, S. s 


Poon and others.—A Young Man, handy at 

Carpentering, wants a situation; articled or other- 
wise, in or out door, town or country. F. P., 53, 
Nelson-street, Commercial-road, E. 


Eae a and. Builders.—A Young Man wants a 
job as Improver ; has served five years. T. Hughes, 

b a” George-street, John-street, Brick-lane, Spital- 
elds. 


ONGINE-DRIVER or Stoker.—Situation wanted by a 

Young Man as above; can do small repairs; good 

character. Apply R. W., 40, Railway-cottages, Regent’s- 
park, N.W. 


A ha IRONFOUNDERS, Engineers, &c.—A Young Man 

is in want ofa situation as Clerk. Well up in his 
work, and a fair draughtsman, Address, Metallurgy, 
10, St. George’s-terrace, Blue Anchor-road, Bermondsey. 


“Le ENGINEERS and Others.—Wanted, by a respect- 
able man, a situation as Foreman Smith, or In- 
spector of Railway Iron Work; has had many Sears’ 
experiece in the above capacities, _Unexceptionable re- 
ference can be given, Address to G. Smith, Mr, Lake’s, 
224, Davies-street, Berkeley-square, W. 


ee ee 
W JATCH Jobber.—Wanted in a month, by a young 

man, a situation as above. E.S, J., Post-office, 
Perth, N.B. l 


SITUATIONS VACANT. 
Ce and Jewellery Jobber (Good) wanted imme- 
diately. Apply 14, High-street, Hampstead. 


oe} BWEL-CAsE Makers.—Wanted a second hand, as 


Liner, Apply Mr. Autra, 80, Wardour-street, St. 
James’s, 


BUENISHER (Gold and Silver) wanted. 41, Great 
Sutton-street. 


eS Ge a 
A ees (Working).—Wanted a first-class setter 
Apply at 8, Newman-street, W. 


EWELLERS.—Wanted a good ring maker; also a 
good mounter and jobber. Apply, between 6 and 
8, 7, Ashby-street. . 


ee er a Se 
ATCH Jewel-hole Makers.—Wanted good work- 
me men, indoors or out; constant work and good 
prices guaranteed. Apply to S. A. Brooks, 10, North- 
ampton-square, H.C, Close at 2 p.m, on Saturdays, 


MECHANIC AND MIRROR OF SCIENCE offers 
peculiar advantages to all who wish their advertisements to - 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


A PRRENTICE or Improver to the Watch, Clock, and 
Jewellery Business.—Wanted a respectable youth 
as apoye. 


A Marine Engineer for an articled pupil or an im- 
prover. Address, ‘ Marine,” care of Messrs. Reeves 
and Sons, 113, Cheapside, London, E.C. 


OUNDRY Foreman wanted, for a first-class En- 
gineering establishment in the North of England; 
a really good and pushing man, accustomed to all the 
details and practically acquainted. with the business. 
The highest testimonials as to competency, sobriety, 
and character required, and none need apply but those 
possessed of the same. Address, with full particulars, 
F., care of Mr. T., W. Rumble, Engineer, &c., 5, West- 
minster-chambers, Victoria-street, S.W. 


165, Bishopsgate-street, City. 


FOR SALE. g 


VA AE for Sale, very superior, for One or 
Two, with clutch movement, &c.; or exchanged 
for a Lathe, Engine, or Chest of Tools. Can be seen 
and tried any night after Six. 1, George-yard, Crown- 
street, Soho. 


OR SALE, a Pair of TWIN LENSES, for Portrait or 
View ; suitable Cartes de Visite, Mahogany Stero, 
Camera, and a Gutta-percha Bath, with air-tight cover 
and brass clamping screws. Apply to John Walker, 
Photographer, Stonehaven. 


TOOL READY FOR DELIVERY —6}, 73, 9, and 10 

inch Centres—Self Acting Slide and Screw Cutting 
Lathes, beds 8 to 24 feet—Planing Machines, 4 feet by 
2 feet, and 6 feet by 2 feet 2 inches—HENRY RILEY, 
Tool Maker, Carr-lane, Sheffield. 


EWING MACHINES.—The Working Man’s, Price £2 
and £3 15s., does Tailoring, Dressmaking, Embroider- 
ing, and all ordinary domestic sewing, on thick, thin, or 
eg materials.—26, Liverpool-street, King’s-cross, 
ondon, 


Ce Jewellers, Case Makers, Amateur Fret 

Cutters, and others.—A new Fret-cutting Orna- 
mental Drilling and Circular SAW MACHINE, patent, 
to Pe Sold ; price £9 10s. Can be seen at 62, Old-street- 
road, 


IRE-BRICKS for Sale, nearly new. Apply to Mr, 
W. T. Blake, 237, City-road. 


i ere (Amateur’s) for Sale, complete, with Box of 

Carpenter’s Tools; also an excellent Model Steam 
Engine, 2-horse power. Mr. George, la, Cambridge- 
road, Kilburn-park, N.W. 


o aa 
Eo (Three) for Sale ; iron beds, one with slide- 


rest and circular saw-bench, 4, Clark-street, Allen- 
street, Goswell-road. 


=n a a 

Mo (Thomas’s No. 2), on portable stand, com- 
plete ; £4 12s, ; great bargain. 28, Graham-street, 

Macclesfield-street, City-road-bridge. 


pe (very good) for Sale. 
street, Goswell-street, 


Apply 27, Peartree- 


ATCHMAKERS’ TOOLS (complete set of) for Sale: 

` _ late the property of a well-known Manufacturer, 
including Mandril, with slide rest, depthening and 
upright Tools, Mahogany Bench with 20 Drawers; also 
an Iron Safe, with 9 Drawers. 8, Gloucester-street, 
Clerkenwell, i a 


A FIRST-CLASS NEW CORNISH BOILER, 6ft. 
diameter, 18ft. long, two flues, each 27in. diameter, 
and strengthened by T-iron hoops; end plates dished 
and flanged; *‘best-best’’ plates over the fire in each 
flue. Apply at Goscote Ironworks, near Walsall. 


EVERAL PORTABLE and FIXED ENGINES, suit- 

able for Contractors or Agricultural purposes, Also 

a 10-horse TRACTION, with all the latest improvements, 
J. W. Lee and Co., Queen-street Works, Leicester, 


ES EE EEE EE RABE ERD 
he NEW WAGONS, Seven Tons each. Apply to 


Messrs. Powell, Newport, Mon., for terms and 
specifications. 


WANTED TO PURCHASE. 

A SMALL UPRIGHT STEAM BOILER with Fittings 

complete, and good heating surface of strong 
build, and that can be pressed to 50lbs. or over with 
safety; suitable to generate steam for a small lathe 
engine that works quickly. Must be very cheap.— 
Apply by letter, in first instance, to “‘ Engineer,” care 
of the Editor of this paper, 75, Fleet-street. 


A SMALL VERTICAL DEAL SAW FRAME. A 
good second-hand one preferred. Must be cheap. 
Apply J.H., 150, Townsend-street, Dublin. 


CREW-JACK, to lift four or five tons, Price, &c., to 
Mr. James Mason, Weed-green. 


| Fee about 3łin or 4in. centres. 
and Co., 137, Regent-street, W. 


J, 2oce enc PRESS, 20in. wide, lever in perfect 
order. Particulars to O. G., 6, Earford-street, 
Liverpool-road, Islington. 


TAR or Mica (Quantity of) wanted to purchase. 
Address, with price and particulars, H, S., 52, King 
William-street, City, 


Apply Salom 


VACANCY will occur shortly in the office of a- 


[May 11, 1866. 


Second-hand Horizontal Engine, best make, 10in. 
é cylinder. Address Thomas Hunt, Millwright, 
Battersea, S-W. 


Second-hand Compact Table Engine, about 12- 
horse power. Full particulars, with price, &c., to 
L. S. H., 18, Shoe-lane, Fleet-street, E.C. 


Small Self-acting Planing Machine, new or second- 

hand, for hand or power, Full particulars, stating 
lowest price, Alexander McInnes, Engineer, 38, Thistle- 
street, Hutchesontown, Glasgow. i 


ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
| red Wires for Electrical Instruments, Bells, &c, 


Also, Zine and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, S.E. 


AND 21, GUTTER LANE, E.C. 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
ON WOOD, | 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 


CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE 
l BY 


SKILLED ARTISTS. 
Estimates supplied with promptness. 


Country orders executed with the utmost care and 
despatch, 


STRAND, LONDON, W.C 


KF 266, 


J. P. BARAGWANATH & CO,, 
153, UPPER THAMESSTREET, LONDON, E.C 


AND 


200, BROADWAY, NEW YORK, 
Importers of the Celebrated. 
AMERICAN STRAIGHT-EDGED RULES, 


Graduated to the English stanđard. measure (for truth 
and accuracy they cannot be equalled); Hardened Cast 
Steel Squares, Guages, Twist Drills from No. 60, Stubs, 
Wire Gauge to ldin, diameter, Drill and Lathe Chucks of 
all kinds, also Engineers’ and Builders’ Tools of every 
description. 

Patentees and Manufacturers of the combined Adjust- 
able Pipe Tongs, Tube Cutter, and Shifting Spanner, a 
tool that acts perfectly in all its different capacities, and 
cannot get out of order. 

Hydraulic, Lifting, and Pulling Jacks, upon an im 
proved principle, to lift from five to forty tons; Portab 
Hydraulic Punch, &c. 


DUBLIN 


INTERNATIONAL EXHIBITION. 


No. 632—Cxass D—Sxrorion 22. 


* 


PRIZE MEDAL 
AWARDED TO 


CHATWO0OD’S 


PATENT SAFE AND LOCK COMPANY 
(Limited), 


LANCASHIRE SAFE AND LOCK 
WORKS, BOLTON, 


FOR THEIR 


FIRE-PROOE SAFES, LOCKS, Kc, 


WITH SPECIAL MENTION OF THE 
“WEDGE PROOF FASTENINGS” 


OF 


S. CHATWOO0OD 


May 11, 1866.] 
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NEW BOOKS. 


Just published, price 53. 
A DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 
Br W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are of any value to the professional draughtaman, and how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement. It includes & 


= 


CHAPPUIS 


Daylight Reflectors, 


P. E. CHAPPUIS, 
PATENTEE AND MANUFACTURER, 
No. 69, FLEET STREET. 


desoription. of Instruments for striking useful geometrical forms—8s ? 
ares of high radii, the ellipse, helix, parabola, conchoid, geometrical B ; k | 
ornaments, &c., with many important popular Instruments of which. A : 


adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Comprting Scale, Geometrical Pen, &c. 

The work is serviceably bound n cloth, containing 250 pages 8vo 
and illustrated by over 200 Engravings, 

Remittance 5s., may be in postage stamps, 


“WORKMEN'S WAGES. 
AXTON’S. TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workmen’s Edition, folded for the pocket, 13., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 


CREW CUTTER’S GUIDE, 
Price is. 6d., or stamps. 


Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. , 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps gin. 
2 inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the author 
of this work, 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent, 


Just published, 4to. sewed, ds. 6d.. 


QUPPLEMENT to the TREATISE on the 
TURBINE, or HORIZONTAL WATER-WHEEL, with Two 
Plates, specially ‘designed for the use of Operative Mechanics, by 
WILLIAM CULLEN, Millwright and Engineer. 


London: E. and F, N. SPON, 16, Bucklersbury, 


CHEMICAL HANDICRAFT.—A Classified 
and Descriptive Catalogue of CHEMICAL APPARATUS; 
with copious explanatory Notes. By JOHN J. GRIFFIN, F.C.S. 
In Demy octavo, 472 pages, illustrated by sixteen-hundred woodcuts, 
4s. cloth, postage. 7d. i f : 
Published by JOHN J. GRIFFIN AND SONS, Chemical and Philo- 
sophical Instrument Makers, 22, Garrick-street, Covent Garden, 
W.C. Removed from 119, Bunhill-row. 2 


- Just Published, Second Edition, royal 32mo., roan, 5s, 


HANDBOOK for ARCHITECTURAL 
SURVEYORS and UTHERS engaged in BUILD- 
ING, containing Tables and Formule for Roofs, Floors, 
Columns, Girders, Drainage, Water, and Gas Supply, &c. 
Tables of the Weights of Iron, Steel, Copper, Brass, and 
other Materials, A Summary of the Practice of Builders’ 
Measurement, Constants of Labour, a Complete Series of 
Tables and Memoranda for the Valuation of Property, the 
Practice of Dilapidations, and a Scale of Professional 
Charges for Architects and Surveyors, with other useful 
information, By J. T. Hurst, C,H, Second edition. 


London: E, & F, N. SPON, 16, Bucklersbury. 


FIRE ENGINEERING. 


Now ready, with numerous Illustrations, Diagrams, &c., 
handsomely printed, 544pp. demy 8vo, price £1 4s. 
(postage 10d.), 


FIRES, FIRE ENGINES, AND FIRE 
BRIGADES ; | 


With a History of Manual and Steam Fire Engines, 
their construction, use and management ; Remarks on 
Fire-proof Buildings, and the Preservation of Life from 
Fire ; Statistics of the Fire appliances in English towns; 
Foreign Fire systems; Hints for the Formation of, and 
Rules for, Fire Brigades; and an account of American 
Steam Fire Engines. 


By Cuarres F. T. Youne, C.E., 


Author of “The Economy of Steam Power on Common 
Roads,” &e. 


London: Locxwoop & Co., 7, Stationers’ Hall-court. 


THOMAS SMITH, 
109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., . 
Ironmongers’, Ironfounders’, & Engineers’ Valuer, 
ARBITRATOR AND; ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal. 


ONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
the security of a deposit or mortgage is given. Life assurance is 
optional_NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C., 
THOS. BOURNE, Sec. 


MONEY in sums of any amount on Freehold 
i and Leasehold Property, repayable by easy instalments, 
Bloomsbury and General Benefit Society, T. M. Torrens, Esq., M.P., 
one of the Trustees Apply to Mr. Malden 37, Hart-street, 
Bloomsbury, W. C. 


WATCHES AND CLOCKS. 
_STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks ,, 1,4, 200 y 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 
J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


SCIENTIFIC AMUSEMENTS, 


FREDERICK J. COX, 


22, SKINNER STREET, SNOW HILL. 


Manufacturer of Photographic Apparatus. Complete 
Sets, 45s., 63s., 105s. See catalogues. 


Lenses for Telescopes and Microscopes. 

Steam Engine Models, Cylinders, &c. 
Part 5. 

Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined; also covered wire, 
pinding screws, porous pots, and every requisite material, 

DESCRIPTIVE CATALOGUE. 
Snorron I.—Achromatic Telescopes and Microscopes, 
Szotron I1.—Magic Lanterns and Dissolving Views. 
Sgorron IlI.—Photographic Apparatus and Materials. 
Szotionw IV.—Surveying, and Nautical Instruments. 


Snortron V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus, 


Each Section Post-free on receipt of two stamps. 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, Snow HILL, LONDON. 


Catalogue, 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. anp IL, 


PATENT PLUMBAGO CRUCIBLES.—The 


CRUCIBLES manufactured by the PATENT PLUMBAGO 
CRUCIBLE COMPANY, are the onty kind for which a MEDAL has 
been AWARDED, and are now used exclusively by the English, Austra- 
lian, and Indian Mints; the French, 
Russian, and other Continental Mints ; 
the Royal Arsenals of Woolwich, Brest, 
and Toulon, &., &.,3; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of these Melting Pots consist in- 
their ge eer of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 


CRUCIBLE CH- 


BATTER 3: perature, never crack, and become heated 
SEA WORK much more rapidly than any other Cru- 
cibles, In consequence of their great 


N- 


durability the saving of waste is also very 
considerable, 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
to be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steei Fused; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &e., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to 


THE PATENT PLUMBAGO CRUCIBLE COMPANY: 
BATTERSEA WORKS, LONDON, S.W. 


HOLLOWwAY's OINTMENT AND PILLS.— 

IMPORTANT TO EVERYBODY. For more than thirty years 
these remedies have been ranked before all curative agents, for the 
all sufficient reason that they nevercan be wrongly used in either 
external diseases. Holloway’s Ointment should be well rubbed on 
the throat and chest in sore throat, enlarged glands, chronic cough, 
and wheezings. In common catarrh and influenza, the Ointment 
well rubbed wpon the walls of the chest, and aided bya few doses of the 
Pills, soon effects a cure. The same treatment judiciously followed 
up, removes diptheria, asthma, bronchitis, pleurisy, and prevents 
the deep inflammation resulting in ulcers or ulceration, so apt to ensue 
when throat or chest complaints are neglected. 


LONDO 


H UXLEY’S CALCULATING 
MACHINE.—The Inventor may be communis 


cated with respecting Orders, &c., for constructing 


these machines (according to any required 
No. 18, Tronmonge™ : baide a a 


lane, Cheapside, or at his resi: 
dence, 31, New Weston-street, Bermondsey. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Cn tan. 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
Èc., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instrumenta bought or exchang d 
Catalogues forwarded on receipt of three stamps for each. 


Se ee 
SRA ia à d L, MATHEMATICAL 
a JMENT MAKER, 11, BRIDGE-STREET. 
WESTMINSTER, begs to call attention to his Improved 
Levels and. Theodolites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 168. to 42s.; Telescopes, 5 miles range, from 6s, 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 6d, ; T squares, 1s. to 5s,; Measuresand Rules 
0 fall nations. Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


po CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock Iron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Siit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every descriptin 


JOHN HORSLEY, 
Iron Agency Office, ` 
2, ST. ANN’S SQUARE, MANCHESTER 


ea a LE MY eS 
AUTION to ARODHITECTS and BUILDERS. 


In consequence of complaints arising from th ituti 
INFERIOR and SPURIOUS ARTICLES instead of PAO REE 
SMITH’S PATENT DOUBLE-ACTION DOOR SPRINGS: 
SMITH’S PATENT WEATHER-TIGHT WATER BAR; and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 

eee sor T PEN a WINDOWS 
e above are most respec y requested to observe that 
SL rene a. a served with the NAME and ADDRESS. 
» Patentee, , Princes-streét, Leicester- 
and SUCH ONLY are WARRANTED. > "ares London 


THE PATENT CAP FOR MAPS, DRAWINGS, &c, 


Disc at end 


[KENT ca 
216 M 
g $ 


ti Cap,” 


Showing plan “ Capped, 


MESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 

the. Engineering or Architectural Professions, o their ieun for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general, 
‘ Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed; and, from the want of a ready means of 
reference, much time islost when any particular map is required. 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That thel"* Cap” prevents 
the admission of dust, (2.) That it prevents the ends of the map, 
&c., from being frayed, torn or damaged, (3.) That it economises 
space, 4.) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use. ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &¢., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers,and the trouble of covering, and, further, can 
be used again and again. 


To be had only of the Patentees, 
Wm. WALLIS and Co, 
l, Charles-street, Parliament-street, Westminster, S.W., 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


Desens OS w 


\SAMUEL WORSSAM & CO. 


Ak Having purchased of M, Perin, of Paris, the sole 

3 right to Import and Sell his BAND SAW BLADES 
Wg throughout the United Kingdom, beg to announce 
fg that they are now in a position to supply these Saws 
a7 from 1-16th ofan inch to 8 inches ın width, and up 
ik to 50 feet im length. 


E The vast superiority of Perin’s Band Saws over any 
we others in point of finish, toughness, durability, and 
ie evenness of temper, is now everywhere admitted. 

iE 8. W.and Co. keep a large stock of all sizes up to 
ie Qin. wide. from which they can supply orders to any 


À% part of the kingdom, within twenty-four hours 
notice, 


For Price Lists apply to 


I SAMUEL WORSSAM & CO. 


SAW MILL ENGINEERS, 
304, KING’S-ROAD, CHELSEA, 
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} UPFIELD GREEN, oe 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. a 7 | 


NEW WORKS IN THE PRESS. 


PRACTICAL SCIENTIFIC BOOKS tò be published by ATOHLEY and CO 
chee Wolken BULA MINGININS Miceteied wih Cost cine woe > 
ew ork on AS TGI ; ustra with Copper-plate Engravings å i e gat. E 
by H. C. CovutHarp, Esq., Engineer. pper-p =) nee and Letter-press, Folio size, 
A New Work on IRON ROOFS. A Theoretical and Practical Treatise, with Plates and Diagrams. | ‘ 
pA New Work for BUILDING LARGE STRUCTURES ON A NEW’ PRINCIPLE: Particularly adapted for 
ridges. : 3 


| TUCK’S 
PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &¢. 

J. E; TUCK AND C0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
| TUCK’S PATENT PACKING, as also 
‘upon their. : 
| VALVES. GUARANTEED QUALITY, 

SHEET INDIA-RUBBER. 

BUFFERS; 

Hose, TUBING; BANDING, &e. 


Sere CANNON STREET, E.C. 
TRADE MARE. WORKS, LAMBETH. 
Contractors to the Admiralty. 


ge STEAM ENGINES, 
I\/"\ 23 HORSE POWER, 
V j Horizontal, with Governors, 
Eee (oe Pumps, &e., 
a) Complete, £15 15s. 
IRON CORN. BINS o.oo vse BBB 
WHEELBARROWS is .. a 2885 
CHAFF CUTTERS sae any ww. 455. 
LAWN MOWERS... i Sus ww. 708. 
GARDEN ROLLERS _... dea ne O58. 
GARDEN SEATS ... eile, ve Se w. 198 
HURDLES & WIRE NETTING. 
RAY, MEAD, AND CO; = 
38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 


A New List of Books and Prospectus of Works in the Press sent free to Ordér by Post. 
RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 

“~ Mr. H. H. MURDOCH haying succeeded to the Business of his late Father, which has been established up 

of Thirty bes) S ied POT oan seie to ua sowie à Oa, containing full information r di 

various modes of securing. protection for inventions at home and abroad, may be had, Gratis, by applying (personal 

Be he Totter) at bio OF MICH FOR PATENTS, 7, STAPLE INN, LONDON. en etis, by applying (personally 


PATENTS 
ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colònia? 
i Patent Agent, 54, Chancery-lane, W.O. . os ee 
Traneacts every description of business connected with Letters Patent for Inventions, Provisional protection, 6 to 
8 guineas. A “Guide to Inventors” free by post. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 
| Invented by, - 
OTLEWILL, COLLIS, AND CO, 
MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


Price Lists on application. 


W.& A. GLOVER, 


ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING, 


JAMES MUNRO 
(From Messrs. Holtzapffel and Co.) - 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 

facturers. All kinds of Lathe Apparatus for Ornamental Turning, 

Engineer's: Tools, &c. Boring, turning, planing, screw and wheel 

cutting, dividing, &c, ; 
4, GIBSON-STREET, WATERLOO-ROAD, 8, 


LEATHER DRIVING BANDS 
| for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 
wW. GOODWIN, AND CO., MANUFACTURERS 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 
= Price Lists Free, 


JOSEPH STANGEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. l 
83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
requirement, 
Castings for Model Engine kept in stock. 


STEAM ENGINES for THE MILLION. 

ERSONS requiring SMAL STEAM ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON WORKS, 

READING, where Engines and. Boilers of the best material and work- 

mee can be obtained at such prices never before offered to the 
public, i 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


AMATEUR’S LATHES. 


ENTLEMEN who require a Turning er 
Screw-cutting LATHE would do well to order of 


OS ESTABLISHED 1795. 
MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 

= GOODS OF ALL DESCRIPTIONS. | 
ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
_ ALL KINDS OF BLUE STAFFORDSHIRE WARE. 
MARCUS BOURNE NEWTON 
ERN LONDON AGENT. | 
DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 
| l KING’S CROSS, N. 


DIVING APPARATUS. 
HEINKE BROTHERS, 


A] SUBMARINE ENGINEERS TO THE ROYAL NAVY; INDIAN GOVERNMENT, ` 
AND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


1 Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
important Improvements made by them in the 


‘SUBMARINE HELMET DRESS and APPARATUS. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 


Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
and Night, for Five Years, without any accident. 


Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. 


bia 
A 
TND aS 
~~ ` BSS H 
i ? 


INSTITUTION. for DISEASES Du PRIEUX’S ANTI-CORROSIVE 


of the SKIN, 10, Mitre-street, Aldgate. PREPARATION HOR TREE UON OF INCRUSTATION 
Physician—Dr. BARR MEADOWS, 8, Hinde-street, W. ee ee eee 
Open on Monday and Thursday evenings from Five till Hight, and Mr.J. ABBOTT. “3 : f 
on Wednesday and Satuiday evenings from Seven till Nine, Sir,—We have used your Composition for some time and find it 
Free letters are available for necessitous applicants, removes the Incrustation sees T E of a Boiler, pene than 
i B SON, Hon; Sec. any othercomposition we have efore.— We remain r, your 
| THOMAS ROBINSON, Hon. Sec. | Chedient-servants, BARRY BROTHERS, ii 
; l ; a, . A Sir, —We have used your Sopa m aori o on 
T 7OUNG’S ARNI T EJ y) COR: nd BUNION | and find it the best we ever used; our boilers being free from scale, 
stand a a : ree are the cee ee ae ere andin good condition. Please send us a supply ae soon e3 conve 
LATHE and TOOL MAKER and MACHINIST, eas6. Price6d. and Is. per box. Observe the- trade: mark, H, Re Auge oe a ae E. BRITCHFOR , anaging 
without which none are genuine. May be had of most respectable Ba A TMi) st: Hee ae 
17, GREAT SUFFOLK STREET, BOROUGH, S.E, chymiats in town and country. Wholesale manufactory, 16, Carthu- Agent Mr, JAMES ABBOTT, Mill-street, Dockhead, Bermondsey 
Lathes ready for use from £3 10s. sian-street, Aldersgate-street, E.C. Loudon, 


May 1, 1866.) 


PATEN T HOLLOW STEAM PACKING. 
pE great and peciliar advantages of this 


packing consist in its remaining perfectly elastic, and is s0.con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many. 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. 
Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTHR and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 


201, UNION-STREET, BOROUGH, s. E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s, 


JAMES LEWIS, 


(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
-~ MAKER, and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 


(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale: 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cosh considerably. less than any 
other kind of Driving Belt. Special Straps for Fortable Engines, 
Price Lists free, 

Turner's. Patent Strap.and Hose. Comp 


pany. 
Manufavtory, Armit: Works; Greongeld, d, Manchester, Warehouse, 
81, Mark-lane, London, BC. 


H EESBABER, Agent. 
i N PROTECFED INVENTIONS. — “‘Infor- 
mation for Inventors to the best: and.cheapest means of pro- 
tecting their invertidns, under the’ Patent or Designs Acts,” by Mr. 
M. Soul, Member Sog., of Arts, formerly conductor of “ The Artisan 
Journal, »` Free by post, on e British and Foreign Patent 
Office, 3, Teddemhatr ii ogi E 


sty 


INVENTORS ASSISTED 
[S Securing, Carrying Out, and: grea at of 


their Inventions,—Apply to Messrs. B; and O0., 
SPE and Foreign Patent Office, 49, King Wi eeatreet, London- 
pri 

A Pamphlet gratii, on Cost of Patents, may be had on application. 


INVENTIONS secured by Patent or Regis- 
ny On wiodduatle’ terms, by, application to Mr. WILLIAM 
IS: (o£, upwaaids of 25 years? experience in such matters). 


B 
British and Foreign Patent Agency; 62, Chancery- lane, London, W.O. 


[{VENTIONS. PROTECTED BY 
PATENT or REGISTRATION, at; fixed and most 
moğerate charges. Full printed particular: 8, free: by post, 
or gratis on application, Apply to EPWARD. GEITFITH 


BREWER (late Barlow amd: Company, ). 89, Chancery-lane, : 


London, W.C.—Established Twenty-two Years.: 


O INVENTORS—GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAU, 


4, South-street, Finsbury, London ; 10, Rue de la Fidelité, i 
Provisional pro- , 
tection, £T ; sealing patent, £19 ; French patent, £7 10s.; | 


Paris ; 33, Rue des Minimes, Brussels. 


Belgian Patent, £3 10s. 


PATENTS FOR, INVENTIONS.—Full 

instructions may be ‘obtained by applying to Mr. W. 

T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. 


Circular gratis on application., 


OTICE TO INVENTORS, —Office for | 


Patents, 4 Trafalgar-square,, Charing-cross. Printed |: 
instructions (gratis): as: to: the. Cost of PATENTS, for Great | 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and im America. 
Established 30 years. Full information ag to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messxyg. PRINCE and Oo., Patent Office, 4, | 
TRAFALGAR-SQUARE, CHARING- GROSS, W.O. 


ATENTS. — MESSRS. LAXTON (many 
years Editors of-the “ Civil Engineer and Architect’s Journal”) 
Transact all BUSINESS relating to Paterts, or Registration of De- 
signs. Six months’ ‘protection from eigut guineas.—34, Arundel- 
street, Strand. 


PATENTS, & Se, —Mr. WISE'S ‘PAMPHLET, 


containing full. information on BRITISH and FOREIGN 


PATENTS and the REGISTRATION of DESIGNS, may be had of 
Messrs, Francis. Wise and Co., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham- ~street, Adelphi, W.C. 


ATENTS. —THE PAMPI E SET ON THE 

PATENT LAWS, by ©; D ABEL: ‚A3500, Inst. ©. E., Mem 

Inst. M.E., &c., Consulting Enginger and! Pa vbent Agent, may be had 

gratis jon application, at No. 20, J, Souther, Buildings, Cha neony 
lane, con 


HEEL, RACK, sad Sew CUTTING. 
SPUR, ‘BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut ‘to any size or number- of teeth ; also racks of any 
length or pitch, Dividing-plates drilled or. lined, Screws cut to any 
size or pitch. J+ Wilkinson, Engineer, St George’s Works, 83, St, 
George’s-road, S. London. 
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NOTICE ! E. BOURDON’S 


GAUGES. 


New Reduced Price List Published, Feb, 10, 1866, by his wholesale Agents, Messrs, Negretti and 
Zambra, and will be forwarded post- -free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


I; HATTON GARDEN, 59, CORNEHIEL, a REGENT STREET, and 153, FLEET STREET, 
LONDON. 


í% EXCELSIOR, ” « PRIZE MED 
Family Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS. 


| ke if 
uh 
: O 


iG easy to operate, simple to learp, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no ‘re-winding, and the seam, if cut at every 
inch, will not rip. Price from £6 6s.—Price Lists Free. 


 WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY —GIPPING WORKS, IPSWICH. 


Crickmer’s Patent Plastic Metallic Packing. — 
FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. .. Is, 6d. perlb. | INDIA UpE RE CORE PACKING . (HEMP).. o rode 4d. per Ib: 
OCRICKMER’S PATENT PACKING . Qs. 3d. Do. Do. (COTTON) .. 6d. 
This Packing takes less Tallow to ‘lubricate it than any other, and Sane "a Pliable Metallic Surface, requiring but little Pons 
keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS., 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &e. 
CAUTION.—Engineers, Millowners, aud others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Orickmer’s, B. 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 
NDSEY, or their Authorized Ag ents. Price Lists on. Ap piiontion. : 


No FIPIER or TURNER should be without a STRAIGHT EDGE. 


The most reliable tool of this kind, graduated te the iandard Measure of the Realm, and 
- manufactured with MARVELLOUS aceuBAcy, may be obtained of 


RICHARD ELEOYD. 
| AND MACHINE IRONMONGER. 


135, STEELHOUSE BANE, BIRMINGHAM, 
Olubs of Workmen: supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
FLOORING, DEALS; MAHOGANY, &o. 


White. Yellow. 
-inch Flooring 10s. 6d. and 11s, 0d. 10s. 6d. and Ils. 0d. per square. 
12s. 0d. to 13s. 0d. 12s. 0d. to 14s. 0d. ,, 


GRANGE ROAD, BERMON 


33 3) 


bialn fend cojan foo 


a Shs.» vite 14s. 6d, to 15s, 6d. ... ... 158. 6d. to 17s. 6d.  %, 
3, Matched Lining .., ie — -2g Oe ae a — 13s. Od. ji 
13s. Od. die 14s. Od. 


Yellow Battens, £10; Yelow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet, 
PRICE LISTS AND MOULDING PATTERNS POST FREE, 


J. TERRY & SON, 109, BOROUGH ROAD, S.E. 


FLOORING! DEALS! MAHOGANY! 


WHITE and YELLOW BATEENS, £8 per 120. 
: 00,000 Dry Prepared Flooring Boards, 3 by 9 Pine Desks be 
| from 10s. 6d. per sqiiaite. 3 by 9 Yellow Deals... Ti 
20,000 Spruce Deals £15 per 120, | 3 by 11 Fellow Planks sae 
Matched Lining ine 12s. per square. | 


SAMUEL PUTHEY, 
BOROUGH ROAD, and BEM STREET, GRAYS HWW ROAD. 


BR ROTH JERS, 


Suits for all Occasions 
` 86s. to 114s. 


£18 per 120. 
£15 per 120. 
4d. per foot. 


Boys’ Suits 
16s. to 35s, 


50, LUDGATE HILL. 


The new Book with 42 Engravings (8 being Portraits), illustrating the most 
resin ehie | attire, will be sent post free for six n s which sum is deducted from a purchase, 


BY crn ne o- +All ae hel dele = ~ sae 
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W BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS’, IRON SHIPBUILDERS’, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS, 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 6}, 7, 8, 10, 11, 144, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and out Jone Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in. stroke; 
Punching and Shearing Machines for 4 4, #4, & % f, and lin. plate; double-ended ditto, for 3 and lin, plate; Shaping Machine, 10in. siroke; ditto, with 
twa tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in. ; ' Plate- bending Rolls, 8ft. 6in, long; Planing 
Machine 4ft x 2ft, ditto, 24in. x 14in.; Boit-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above, 


MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


» ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, ü 
OF THE FOLLOWING SIZES, = | 
Zor Sale, and Ready for Delivery :— 
Height of Centres, Length of Bed 
6} Inches, 4 6 Feet. 
7 39 8 os 
oe ae 
8 t? ‘ 12 rad 
8 39 3 93 
10 9 16 ” 
12 ry) 16 ? 
10 18 ” 
14h 20» 
16 13 ao 
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VITTORE VERZOLI’S IMPROVED. MACHINERY FOR MAKING HORSE- SHOES. 


AS inveñtion for this purpose, founded on a 
communication from Vittore Verzoli, of 
Milan, fhas been patented by Mr. Newton, of 
Chancery-lane. The machine is composed of the 
fcllowing principal working parts :—There are 
two dies, each formed of two pieces of tempered 
steel—internally of the exact shape of the 
horseshoe, and presenting the necessary indenta- 
tions Lage = to form corresponding 


parts on the horseshoe. 


is attached toa box connected by a joint to a 


lever, so that it may be raised and lowered on to 
The squeezing jaws are jointed to two; 
arms, which are attached to reciprocating pieces’ 


the iron. 


The lower die is placed . 
on a plate, which is provided with two jaws, 
which squeeze and press the horseshoes up against : 
the die and all round the same, then open and. 
allow the shoe to be discharged. The upper die: 


or bars, sothat: by moving the latter forward or 
backward the jaws may be opened or closed. These 


reciprocating bars are worked by bell-crank levers, 


one arm of which is provided with a bowl or roller 
working in an excentric slot or grooves in two ex- 
centric plates, which plates are mounted on a 
shaft carrying a toothed wheel, whereby motion is 
communicated to it through a pinion. and toothed 
gear from aly prime mover. 

(Continued on Page 143.) 
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NOTICE! NOTICE!! 

ANOTHER PERMANENT ENLARGEMENT 
l OF THE: 


ENGLISH MECHANIC. 


It is with great’ pleasure that the Proprietor of 
this journal makes known to its readers his inten- 
tion to extend its contents by a ` 


PERMANENT ADDITION OF TWELVE GOLUM NS. 
=. WITHOUT INCREASE OF PRICE. _ 

For some weeks past, indeed, since the last 
cnlargement of .the Journal, the advertisement 
columns have increased so rapidly as to threaten a 
serious infringement upon the literary portion of 
the paper. This the subscribers would, of course, 
murmur at, and the Proprietor, being anxious to 
strictly carry out all previous promises, has deter- 
mined to increase the size of the EnerisH MECHANIC 
to TWENTY FOUR PAGES, WITHOUT 
EXTRA CHARGE. This will be done as soon 
as the necessary business arrangements can be 
carried through. | 


TERMS OF SUBSCRIPTION. 


s. d 

One Copy Weekly, for Three Months, Post Free 3 3 
ie Six Months ss 6 6 

99 ._ Twelve Months s 33 0 

Monthly Part, Post Free, One Quarter .., ,. 2 9 
Half-Yearly Volume, bound in Cloth 5 A 


Do. — Post Free... ... me eee 
=O Poet FMS OomeC™oo04tctreqnNn—-.~~-~-22>@94wc..n0unnxz_T0Eo_™o™OC__” z eer. 


THE ENGLISH MECHANIC. 


AND 


MIRROR OF SCIENCE AND ART.. 
Every Tuesday, T'wopence. Monthly Part for 
May, 9d., post free, 11d. 

* r Title Page and Index for Vol. II. is now ready, 
Price Twopence., Cases for binding, One Shilling 
and Sixpence. 

It is solicited that all back numbers be ordered at 

C8, as they are now being reprinted. 
147, (LEET-STREET, London, and all Book- 
sellers. 
TO ADVERTISERS AND CORRESPONDENTS. 
All Advertisements and Communications for the 
Hditor to be sent to 75, FLEET STREET. 


O ADV ERTIS EBS. 
As the ENGLISH Mecuanio and MIRROR or SCI- 
ENOE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS. 


i £ & d. 

Five lines oR eee ese eee ote eee 0 . 3 . 0 
Every Additional Line (Nine ` 

Words) eee eve ooo ovo ase l 0: 0 6 

Whole Page s.e ese se ooo oe 8 8 O 

Half Page ove eee eee ore eee 4 4 0 

One Column ... ose eee w 3 0 0 


Post-office orders to be made payable to GEORGE 
Mappick, Fleet-street Branch. 


The Guglish Mechanic, 
MI RROR OFS Grane AND ART. 
: -BRIDAY, MAY 18, 1866, 


ARMOUR-CLAD GUN VESSELS. 


building, but only in the abstract matters of 
offence and defence,that three classes of vessels are 
required in the British navy. First may be placed 
. vessels capable of carrying a crushing broadside, 


as neatly invulnerable as possible ; secondly, fast- } 


steaming vessels, well armoured, with a telling 
broadside, to fill the office of ‘‘ sea-rover,” &e. ; 
and lastly, armour-plated vessels possessing great 
powers of offence and defence, of an exceptionally 
light draught, suited for river, coast, and lake 
service. Such a vessel, capable of running a mean 
average of not less than 12 knots an hour, would be 


almost invaluable ; she should be capable, also, of: 


than eleven knots an hour, and this will be very 


cations. The necessities of Canada may in this case 


>| not be very graceful, but that may be readily 
| forgiven it for the sake of its efficiency. 

T may, we think, be considered as settled, | 
_ amongst those not actually interested in ship: 
| further consideration—together with what has been 


‘Woolwich, and Mr, Simon Stevens, at New York. 


__ ENGLISH MECHANIC AND MIRROR OF SCIENCE. _ 


turning on her own centre—pivot-wise, as can be 
achieved on Mr. Ruthven’s principle of propulsion. 


Tt is claimed for the new armour-clad gun-boat 
Medusa that, for her tonnage, she is unequalled 
by any other vessel afloat, turret or broadside-gun 
vessel, in her fighting’powers, speed and lightness 
of draught. To describe the phenomenon we may 
state that her length is 190ft.; breadth, 36ft.; ton- 


nage, 1,160. Her hullis ofiron, divided into eight 
water-ight compartments, covered in with a Zin, 


iron-plated deck, on which is laid the wood plank- 
ing. Round the water line of the hull is fixed a belt 


of armour-plating, 44 in, thick, 4 ft, wide, going 


completely round the bows and stern at the same 
thickness as on the sides. The stem is fitted on 
Mr. Reid’s ‘‘ram” principle, and is a powerful 
weapon of offence. Centrally on the hullis built 
up a square armour-cased battery, with 45 in. 
plating, pierced with eight gunports, two on each 
broadside and two at each end—the latter sweep- 
ing fore and aft; the lower cills, when the vessel 
is in sea trim, being six feet from the water-line. 
This battery is 54 ft. long and 36 ft. wide, and 
mounts four ten-ton rifled Whitworth’s, on the 
most approved carriages and slides. The sides of 
the battery are built up of the outer 44 in. 
armour, backed with 9 in. of teak carrying an 
inner skin of 2 in. iron—the inner skin supported 
by vertical iron frames 6 in. deep, 8 in. apart, and 
secured to the 2 in. plating by 3 in. double angle 
ivons, over the latter being laid a 4 in. wooden 
lining inside all. Through the fore part of this 
battery rises the pilot-house, covered with 4% in. 
armour. The engines are direct-acting horizontal, 
the cylinders having a diameter of 34 in., the 
stroke being 21 in. They drive a pair of in- 
dependent screws, of 7 ft. 9 in. diameter, and 11 
ft. 6 in. pitch, the distance between their centres 
being 12 ft. The screws work toward each other. 
Foreward and aft of the battery a light iron 
bulwark passes round the stem and stern, which in 
action throws down outward. The draught of the 
Medusa is 8 ft. forward and aft, In her trial the 
other day she drew 8ft. 74 in., through being 
crammed with coals and stores, and being rigged 
asa brig—to take her out to Canada; still she 
realised 10°713 knots. The area of her midship 
section was 300 square feet, and her hull displace- 
ment 1,300 tons. The indicated horse power of the 
engines was 947, the mean revolutions 122, the 
steam 25 lb., vacuum 24 in. The Medusa 
was built by .Dudgeons of Millwall, and 
engined by James Watt and Oo. It is very 
possible that, with her top-hamper off and in 
proper sailing trim, she will be able to achieve more 


favourable work—considering. But no one, we 
think, should be content with less than twelve 
knots, or say fourteen. Quite as important as 
armour, in many eases, is rapidity of movement; 
the reason the reader may readily give for 


himself, A fleet of such vessels, going 
fourteen knots with ease, would be simply 
invaluable to exposed colonial possessions— 


provided the colonies chose to defray acertain portion 
of the cost. At home their value would be equally 
great in fact, worth all our present coast fortif- 


tend to prove to the Government how readily those 
of the mother country may be met, and in con- 
nection with electrically fired torpedoes render our 
coasts simply invulnerable. The ‘‘ wasp” fleet may 


To ‘‘my lords,” then, the consideration of the 
plans of the Medusa may be referred back for 


said concerning the first and second classes of 
“Tron Walls” for England. | 3 


PETROLEUM AS SYEA M. FUEL. 

Lae the duration of our coal supply excites 

so much apprehension and discussion, it 
is pleasant to turn round and consider the prospect, 
day by day becoming brighter, of being able in a 
great degree to dispense with its use in stationary 
and marine engines—for nothing less is aimed at 
and promised by Mr. Charles J. Richardson, at 


stowage of fuel. 
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That the prospect is brightening we think will be 
admitted by even the mogt cursory reader—after 
perusing the particulars, illustrated appropriately, 
in another column, concerning Mr. Stevens’ 
scheme, and those which we are about to give here, 
relating to that of Mr. Richardson. It is claimed 
by the American that he can raise steam, rapidly, 
to a given pressure, without any loss of fuel-power, 
with reduced dimensions of. boiler and furnace ; 
that the firing is continuous by feeding the fuel 
through a pipe into the furnace—loss of heat in 
opening the doors being prevented ; with freedom 
from smoke, cinder, ash, or, in fact, any refuse; 
that he can command a forced fire almost instantly 
without a forced draught; furthermore, as a con- 
sequence, coal-heavers and stokers on board-ship 
can be dispensed with, and there will be neither ash 
nor clinkers to be removed from the furnace room, 
over the gangway; lastly, less space required for — 
Such a list of advantages is per- 
fectly startling—the locomotive itself was scarcely 
a greater innovation. 
We will now turn to Woolwich Dockyard and 
Mr. Richardson. Here the experimental boiler is 
in full blast. Instead of the usual fire-box and 
ash-pit there are employed four rectangular 
chambers, about a foot in width, and rather less 
than four times that in length—a perforated fire- 
door being provided for each, in front. These 
chambers are divided into two—the lower half 
forming the petroleum trough, the upper the com- 
bustion chamber. Separation is effected between 
the two by means of a porous diaphragm, through 
which the petroleum percolates to be burnt on the 
upper side. Mr. Richardson contemplates effecting 
certain modifications which, when completed, will 
enable him to evaporate 16lbs. of water with a 
pound of petroleum ; the average evaporation with 
good anthracite coal being about 83lbs. of water to 
the pound of coal. There is some dissimilarity in 
economic results, as compared with Mr. Stevens’ 
experiment, but we refrain from making any 
remarks thereon until Mr. Richardson hag com- 
pleted his trials. The boiler does not-yet work to 
Mr. Richardson’s complete satisfaction, but he is 
confident that the introduction of the steam beyond 
the flame will overcome the difficulties now remain- 
ing, its introduction below the flame, as announced, 
having a tendency to force the oil and vapour over 
the bridge, and cool the flame to a material degree, 
though it must certainly get rid of the smoke nui- 
sance, so very disheartening at an earlier stage. The 
endeavour to make the steam more efficacious when 
introduced over the fame is now being proceeded 
with. When the steam is mixed over and with 
the petroleum vapour the superfluous carbon of the 
oil is absorbed by the oxygen in the steam, and 
forms a gas which burns along with the oxygen— 
or, to put it another way, not only carburetted 
hydrogen is burnt, but large quantities of carbonic 
acid gas in addition, The economy is obvious, and, 
when the highly inflammable nature of these last 


mentioned gases is considered, the importance of 


the modification will be at once seen. ‘Che reduc- 
tion by the temperature of the flame may be 


obviated by introducing the gases in a highly 


heated state into the combustion chamber—exclud- 
ing cold air altogether, if possible: this would 


necessitate an addition to, or alteration in, the 


existing apparatus, but no doubt Mr. Richardson 


could easily get over that little difficulty, 


We see no reason whatever for doubt as to the 
results, on the part of Mr. Richardson—rather, 
every reason for congratulation, and we are not 


inclined to think with him that the petroleum fuel 


can only be economically employed on certain 
ocean routes. The area of supply is gradually 
extending; and doubtless in course of time our 
high class geologists will as readily pronounce on 
the probable localities of petroleum as they have 
done on those of gold and silver, and quite as 
successfully. 7 

On the whole we think we are correct in stating 
that the prospects of petroleum are very flattering. 
Tt is impossible to reckon how much the use of coal 
as fuel has lightened the labours of the men of this 
generation ; who, looking closely into the subject, 
can estimate how much more the use of petroleum 
will tend to the same all-wise end ? | 
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MACHINERY FOR MAKING HORSE- 
SHOES. 
(Continued from page 140.) 

On the axle or shaft of the toothed wheel is 
a crank actuating a lever communicating motion 
to the plunger working one of the moveable 
dies. Another moveable die in a separate frame 
is attached to one end of a piston rod, which 
is moved up and down by the action of steam 
or compressed air in a cylinder. When the iron 
has been pressed into form tbe moveable die is 
lifted up by a counterbalance weight at the end of 
a lever, and the finished shoe is removed from the 
lower or fixed die by means of. a vibrating lever 
actuated by a cam on one of the working shafts. 
The main shaft is provided at each end with a 
crank whereby a pump or pumps for compressing 
the air may be worked. It should here be stated 
that the bar iron to be used is to.be cut up into 
pieces of suitable lengths, heated for bending, and 
placed in the machine against the fixed die or 
mould, around which they are bent by the move- 
able jaws. Fig. 1 isa sectional elevation of the 
machine ; fig. 2isa partial side elevation ; fig. 3 
is a sectional plan view taken in the line 1, 2, of 
ñg. 1; fig. 4 is an end elevation of the same. 

A, B, isthe main driving shaft, which receives 
motion through one of the cranks A!, Bl, at its 
extremities. This shaft carries two fly wheels D, 
E, and a pinion F, which gears into and communi- 
cates motion to the wheel G, which turns the 
shaft of the pinion H. This latter takes into 
another wheel I, and communicates motion to the 
shaft of a wheel J, (which has teeth upon only one- 
half of its circumference), and which shaft also 
carries the excentrics K, L, 

The principal working parts, as stated, consist 
of two dies, a and b. The die b is set upon a plate 
M, (Figures 1, 2, 8, and 4,) provided with two 
` jaws c, c, which embrace the die and press the bar 
t? be made into a shoe against the die, having done 
which they open and discharge it. The moveable 
die @ is mounted in a box M set upon a jointed 
_ lever. Two rods O, O}, provided with jointed arms 
dl, d, serve to bend the iron to be shaped and close 
the jaws c, c, when the rods O, O!, advarice and 
re-open the jaws on receding (see Figs. 1, 2, and 3). 
The.reds O, O1, are jointed to and are actuated by 
bell-crank levers P, P1, by pins e which take into 
guide grooves f in the excentrics K, L, on the shaft 
Kı. A toothed wheel Q on a shaft R gears into 
the wheel J, and through the crank R? alternately 
raises the lever S and allows it to fall, and with it 
the hammer T, which is jointed to it (see Figs. 1 and 
4.) Another hammer U at the other side of the 
machine, and which alternates in its action with 
the other, is actuated by means of compressed air 
or steam (see Fig. 2.) The jointed levers Z, Z}, 
remove the shoe when made from the die, 
the counterweight levers X, Xi, raise the die 
carriers N, N1. The air for actuating the hammer 
U may be compressed by means of an air pump 
worked by one of the cranks A! or B! upon the 
shaft A. B. a ae i | 

Let it be supposed that the hammer T is raised, 
as shewn, and that the upper part æ of the die is 
also raised (see Fig. 1) the jaws c}, cl, being open, 
and the rod O! and lever P! thrown back, and the 
guide pin e of that lever in the excentric part of 
the groove f of the excentric L, and at the point of 
least radius let it be supposed also, as represented 
in the Drawing at Fig. 3, that a red-hot bar of iron 
g has been placed upon the lower die 6. In this 
state of things the shaft K1 continuing to turn, 
and with it the excentric L and toothed wheel J, 
until the curve of least radius of the excentric shall 
come into operation, the parts which are actuated 
by it do not move, and therefore allow time for the 
bar of iron g to be put in its place, but as soon as 
the excentric curve of the groove f acts upon the 
stud or pin e of the bell-crank lever P1, this latter 
will be set in motion, and will drive forward the 
rod O1, the arms d, d, of which will force the bar 
of iron g against the lower die b, and at the same 
time acting upon the jaws c!, ct, will firmly enclose 
the piece of iron g between those jaws and the die. 
At this point on the excentric curve of the groove 


f ceasing to act upon the stud e of thé lever P1, 


the conventric curve or larger radius of the groove 
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will stop all movement on the part of the lever P) 
and rod OL, and the jaws. cl, ct, will consequently 
be held fast. During this time the wheel J will 
be in gear with the wheel Q, and by causing it to 
rotate will also set its shaft in motion, which shaft 
carries at one of its extremities the crank R, this 
latter in rotating will lower the lever S, and con- 
sequently the hammer T, which is jointed to it at 
h, and this latter first drives down the die a, and 
then by continuing to descend will press upon the 
die so as to give to the horse-shoe (which is thus 
squeezed between the two dies a, 6, and the jaws 
c}, c!,) the form it is intended to have, and also the 
cavities in its upper face, and the groove in the line 
of the nails in its lower face. This operation is 
effected during half a revolution of the crank R, 
As it begins to ascend the lever S also begins to 
rise, and with it the hammer T, and the die a being 
thén freed from the pressure of the hammer T will 
be caused to rise by the action of the counterweight 
X}, which by means of the lever 7, X}, and the 
forked lever j, will raise the die carrier Ni. At 
this point the excentric L by ceasing to act with its 
concentric curve upon the stud of the lever Pl, and 
acting with its excentric portion motion will be 
again communicated to the said lever and con- 
sequently to the rod O}, but this time in a contrary 
direction, the lever P! being carried back, and with 
it the rod O1, the arms d, d, of this latter opening 
the jaws cl, cl. As soon as these latter are open 
the projection Æ on the cam L will strike against 
the extremity of the lever z1, and this latter by 
rocking upon its fulcrum will raise the rod J, which 
will lift the finished horse-shoe and throw it on 
one side, or facilitate its removal from the die by 
the workman. During the backward motion of 
the rod O1 the crank Ry, will have completed its 
rotation, and consequently the hammerT and the die 
carrier N1 will be completely raised. The operation 
of preliminary formation of the shoe is now finished, 
On the excentric L again coming into action as at 
the commencement of the operation with its con- 
centric curve of least radius will leave the lever 
Pl, and consequently the rod O1 stationary, 
and the wheel Q being out of gear wtth the wheel 
J (which as above stated is only provided with 
teeth on one-half of its circumference) leaves 
stationary the crank Rt and the lever S, and con- 
sequently (during half the revolution of the shaft. 
carrying the excentrics K, L), leaves: the hammer 
T and the die carrier N! raised. Before proceeding 
to manufacture another shoe the die a, b, is cleaned 
and cooled by means of a jet of compressed air, 
All these operations are effected during one revo- 
lution of the shaft Kt. 

By the second arrangement of parts the projec- 
tions are formed onthe shoe in the manner to be 
described, represented in Fig. 2, aportion of Fig. 8, 
and the right-hand portion of Fig. 4. The pre- 
pared shoe is to be reheated, and it is to be sup- 


posed that the jaws c, ¢, are open, the hammer U ` 


and the die carrier N raised, and the shoe placed 
upon the die b of the second arrangement. The 
shaft K! will drive forward the bell-crank lever P, 
which, causing the rod O toadvance, will close the 
jaws c, c, and hold them closed. The hammer U 
then descends, drives down the carrier dies N, and 
then presses upon the die æ, which forms in the 
shoe the required projections. The die carrier and 
hammer then rise, the lever P and rod O recede, 
the jaws are opened and the lever Z, l, removes the 
finished shoe. 

The mode of action of the excentric K, bell- 
crank lever P, rod O, and lever Z, 7, is identical 
with the excentric L, lever P!, rod O}, and lever 
Z', 1, above described, the only difference being 
that the rod O does not require to bend the iron, as 
that has already been effected by the rod O}, 
The action of the cranks K and Lis alternate, 
the one driving the rod O forward, while the other 
moves the rod O! backward, and vice vers. 

The hammer may be worked by steam, or by com- 
pressed air which is introduced alternately above and 
beneath the piston of the cylinder V (see fig. 2), 
and thereby raises and lowers the hammer alter- 
nately. When using compressed air, it will be 
necessary to explain the mode of action. It has 
already been said that the shaft- A: B, (fig. 3), 
carries two cranks, one of which derives motion 
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from the motive engine. The other crank will 
serve to put in motion the piston of a force pump 
which shall compress atmospheric air; this air 
when compressed passes through a pipe into a 
reservoir, which may, by means of a pipe having two 
branches and provided with double cocks, com- 


 municate with the cylinder V (fig. 2.) 


When it is required to bring down the hammer 
U, the excentrie K will open communication 
between the reservoir and the upper part of the 
cylinder V, and the compressed air then entering 
above the piston and acting upon it will cause the 
hammer or plunger U attached to it to descend, 
and by forcing down the die a, b, will produce the 
desired projections upon the horse shoe, after which 
the communication between the cylinders and 
reservoir will be again cut off. When the hammer 
U is required to ascend, the communication 
between the reservoir and the lower part of the 
cylinder is again opened, and the compressed air 
being introduced below the piston will raise this 
latter, and with it the plunger or hammer attached 
thereto. It is necessary that the compressed air 
should cease to act upon the other side of the pis- 
ton. This is effected by allowing the compressed 
air which is onone side to escape as soon as the air is 
introduced on the other, asis the caseinsteam engines; 
the opening and closing of the various valves for the 


; purpose may be effected by means of the excentric 


K. The compressed air which escapes from the 
cylinder V after having produced its effect does 
not pass direct into the atmosphere, but is con- 
ducted to the dies, the air from the upper part of 
the cylinder will pass to the die a, b, of the second 
arrangement of apparatus, and that from the lower 
part to the die of the first arrangement to clean 
and cool the two dies. 

To stop suddenly, the action of the piston which 
agtuates the hammer U, it would be advisable to 
provide both the upper and lower chambers of the 
cylinder V with valves. 

~The hammers which serve to prepare the iron 
barą previously to their being submitted to this 
machine, may be actuated by the driving shaft A, 
B, of the machine by cams on the shaft acting on 
the handles of the hammers. 

The holes for the nails are pierced in the shoes 
either while the shoe is being shaped between the 
dies a, b, or after the shoe has been formed. In 
the former instance the upper die æ is to be pro- 
vided with punches made moveable in such man- 
ner that when the die descends to squeeze the iron, 
these punches may move out and come into action 
to pierce the holes, and on the die again rising 
they are drawn into the die, and therefore delivered 


INSTITUTION oF Crvi Encinerers.—The annual . 
dinner of the Institution of Civil Engineers took 
place at Willis’s Rooms on the evening of the 9th 
inst. A most distinguished company assembled. 
His Boyal Highness the Prince of Wales was 
present, ` 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.— 
The ordinary monthly meeting of the members of 
this society took place on the evening of Saturday, 
the 5th inst., Mr. Joseph Newton, of H. M. Mint, 
in the ichair. After the usual routine business 
Mr, Sanson reopened an adjourned discussion on 
“ The. Various Modes of Smelting Iron.” At the 
close of the discussion the chairman announced a 
paper for the June meeting on ‘ Hydraulic 
Engineering,” by Mr. Hendry. l 

INSTITUTE OF MECHANICAL ENGINEERS.— À 
general meeting of the members of this society was 
held. on the 8rd inst. at the Midland Institute, 
Birmingham, when a paper was read by Mr. W. 
Kertley, iof Derby, “On the Corrosion of Loco- . 
motive Boilers, and the Means of Prevention.” 
Several new members were elected. 
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BRITISH ASSOCIATION OBSERVATORY 
AT KEW.—II.* 

HE principle of the Kew photo-heliograph is 
T simply that of the camera, as the picture of 
‘the sunis wished. The great difficulty is to shorten 
the,time of exposure sufficiently, the sun being so 
very luminous. This is done by means of a slit 
attached to string, and the slit traverses the 
interior of the instrument, near the focus of the 
object-glass, in a very small fraction of a second, 
which is, however, sufficient to impress an image 
of the sun on a glass plate prepared with collodion. 
There are two cross wires at the focus of the in- 
strument, each inclined about 45° to the north 
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point of the sun; these wires being fixed, and 
their image given in every picture, enable the 
north point of that picture to be ascertained. 
Every day when the sun appears a picture is taken 
by this instrument by a lady (Miss Beckley), and 
these records are preserved in boxes, The position 
of.each spot, as well as its magnitude, is measured 
by suitable apparatus. The following cut is a fac 
simile, about one-third real size, of one of these 
pictures, showing the spots onthe sun on the 28th 
of May, 1868. 

The most important work ever performed by the 
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THE KEW MAGNETOGRAPHS. 


Kew photo-helicgraph was at Rivabellosa, near 
Miranda de Ebro, in Spain. Here, on the 18th of 
July, 1860, Mr. Warren De la Rue, F.R.S., 
photographed by its aid the great eclipse of the 
sun in the line of its totality. As the daguerreo- 
type pictures taken with the Königsberg heliometer 
of the total eclipse of 1851 gave the protuberances 
with great want of definition, Mr. De la Rue 
-chose the collodion process in preference, although 
the latter is liable to defects in the shape of streaks, 


* Extracted from the Engineer of March 2, 1866. 


spots, and other markings. 
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As in a very small 
picture such markings, did they vexatiously chance 
to occur, might be confused with the real portions 
of the image, it was desirable to obtain a larger 
picture of the sun than a telescope would give, so 
the Kew photo-heliograph was chosen for the pur- 
pose. In this instrument, says Mr. De la Rue, 
‘*the primary focal image of the sun is enlarged 
from about nearly half an inch in diameter to 
nearly 4in., but on the other hand the light is thus 
attenuated nearly sixty-four times, besides being 
absorbed to some extent in passing through the 
two lenses composing the secondary magnifier, an 
ordinary Huyghenian eye-piece.” A Government 


James Nasmyth, have said that the surface of the 
sun is composed of separate luminous bodies, 
interlaced with each other, and resembling willow 
leaves in shape; this statement is, however, dis- 
puted. Lastly, Kirchoff and Bunsen, by means 
of the spectroscope, proved the existence of 
sodium, iron, magnesium, and other well-known 
metals, in the atmosphere of the sun in the state 
of vapour. 

The first question which the photo-heliograph 
was asked to answer was—lIs the umbra of a spot 
nearer the sun’s centre than its penumbra, that is 
to say, is it on a lower level? An observer in a 
line with a sun-spot and the centre of the sun will 
see the umbra precisely in the centre of the 
penumbra; but if the phenomenon be viewed 
from an oblique direction it will not appear in the 
centre. If it be below the penumbra, it will 
appear to encroach upon that side of it which is 
directed towards the visual centre of the sun's 
disc. If B’, D’, be the umbra of a spot, what- 

ever be the ele- 
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ing the spot in 
y the direction A, 
C, will see the 
umbra and pe- 
numbra symmet- 
rically disposed 
with regard to 
each otber, but 
such will not be 
the case when it 
is not observed 
in the direction 
A, C, should there be any elevation or depression. 
The side of the penumbra encroached upon will 
show whether the difference of level is an elevation 
or depression, On this principle eighty per cent. 
of the observations were in favour of the decision 
that the umbra is nearer the sun’s centre than the 
penumbra, 

The sun has facule on its surface, or spots of 
greater brightness than the surrounding portions, 
and Messrs. De La Rue, Balfour, Stewart, and 
Loewy concluded ‘‘that solar facule consist of 
solid or liquid bodies of a greater or less magni- 
tude, either slowly sinking or suspended in 
eequilibrio in a gaseous medium.” They lastly 
decided that a spot, including both umbra and 
penumbra, is a phenomenon which takes place 
below the level of the sun’s atmosphere; more 
especially were they led to this belief, from obser- 
vations they made as to the manner in which the 
spots break up, and the way in which clouds of the 
luminous matter sometimes move across the spots, 
without producing permanent alteration. Such is 
the state of knowledge of the nature of the sun up 
to the present time. . 

The authors of the paper remark that all 
variations of brightness on the disc of our lurai- 
nary are probably caused by the presence, to a 
greater or less extent, of a comparatively cold, 
absorbing atmosphere. 

The Observatory contains one of the largest 
spectroscopes in the world, one which is the pro- 
perty of Mr. J. P. Gassiot, the chairman of the 
Kew committee. It was made by Mr. Browning. 
and contains nine glass prisms for ordinary use, 
and a train of eleven bisulphuret of carbon tubes 
for occasional work. The lines of the solar spec- 
trum are being accurately measured by means of 
this instrurnent. The region between D and E 
has aiready been finished, and that between E and 
F. The highest power of this instrument is pro- 
bably several thousand lines between D and E, one 
single region of the spectrum. An arrangement 
has just been completed by Mr. Cooke, under the 
superintendence of Mr. F. Galton, for verifying 
sextants. This will soon be attached to the Ob- 
servatory, and every facility will be given by 
the Kew committee to travellers and officers 
in her Majesty’s service to make themselves 
acquainted with the use of geographical instru- 
ments. 

The above are all processes ia constant opera- 
tion at Kew, but experiments of much interest are 
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grant of £150 was then obtained towards the 
expenses of the photographic expedition, which in 
the end amounted to three times that sum, the 
balance being defrayed by himself. At Riva- 
bellosa forty photographs were taken during the 
eclipse, two of them during the totality. These 
two were bad ones, being too intense to print 
realily, but fortunately good copies were obtained. 
at Messrs. Negretti and Zambra’s shortly before 
the varnish of the second negative began to crack 
in all directions, and on attempting to save it by 
re-varnishing it was spoiled. The whole of the 
negatives were afterwards deposited with the 
Astronomer-Royal. 

At a later period still, only a few months ago, 
Messrs. Warren De la Rue, Balfour Stewart, 
and Benjamin Loewy, communicated to the Royal 
Society all the information they had collected with 
the Kew photo-heliograph as to the physical aspect 
and constitution of the sun, and the present state 
of knowledge on this subject may be summarised 
in a few words. Galileo first discovered sun- 
spots. Professor A. Wilson, of Glasgow, in 
1773, suggested from evidence he produced that 
spots are cavities ina luminous photosphere which 
surrounds the sun. Hofrath Schwabe, of Dessau, 
next announced that the number of sun-spots 
varies, and has a maximum about every ten years. 
General Sabine then noticed that these maximum 
epochs correspond with those of maximum mag- 
netic disturbance in our own globe. Carrington 
has recently shown that sun-spots have a proper 
motion of their own, and furnished accurate data 
regarding the sun’s rotation. Dawes discovered 
that the umbra of a spot consists sometimes of two 
well-defined and separate parts, the exterior part 
being least luminous ; thus there are five degrees 
of luminosity, namely, the facule, the ordinary 
photosphere, the penumbra, the borders of the 
umbra, and the very dark central nucleus, 
Numerous observers have seen red flames or 
protuberances surrounding the sun on the occasion 
of a total eclipse, and one or two, including Mr. 
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thermometer there which registers changes of tem- 
perature by the expansion and contraction of air, 
not of mercury. This iustrument was constructed 
to fix, if possible, other thermometric points be- 
sides those of boiling 
water and melting ice. 
The general principle of 
the air thermometer is 
explained by the cut. Let 
C, D be a‘syphon-shaped 
tube, with a bulb at one 
end, and open at the 
other; let it also be filled 
with mercury to the level 
of the line A, B. - The 
bulb C’contain pure dry 
air, which expandss or 
: contracts with changes of 
temperature, thereby altering the level of the 
mercury at E and F; the changes of barometric 
pressure on the outer column of mercury have to 
be allowed for in the readings. The air bulb, 
then, is, in experiments, submitted to extremes of 
temperature, not the mercury. Although the 
principle is simple, the Kew air thermometer, with 
its appendages, is a complicated contrivance, as 
shown in the next engraving. B is the bulb, con- 
nected by the capillary tube ¢ with its Jarger tube 
T, which is filled with mercury up to the point W. 
This column of mercury passes down into hollow 
vessels P and R, rising again in the tube T’, which 
is the other leg of the syphon and open to the 
atmosphere. By the screw S a large plunger is 
driven down into the vessel of mercury R, and a 
smaller screw 8’, with its graduated circumference, 
drives in a smaller plunger. As these press into 
the vesssel of mercury tbe quicksilver rises in 
the tubes to a height which can be regulated 
with the greatest nicety. When the tube T is 
first filled with mercury to the point h’, it has 
two short branches just above h’, leading into two 
bulbs, one of which contains anhydrous phosphoric 
acid to absorb the water in the air, and the other 
caustic potash to absorb the carbonic acid. The 
bulb B is then heated and cooled many times, and 
its air thus driven into the two bulbs, where it is 
purified, after which the branch tubes are sealed 
off by the flame of a spirit flame, and the main 
tube, with its bulb of pure air B left in its in- 
tegrity. In the course of this purifying operation 
the bulb B is heated occasionally above 300 deg. 
Fah., to destroy any ozone which it may have 
contained. The mercury used in the syphon was 
first purified by heating with weak nitric acid, and 
then allowed to remain in contact with strong 
sulphuric acid ; it was next washed both in caustic 
potash and pure water, and finally mixed with 
pounded sugar, and filtered through paper. To 
ascertain whether different samples of mercury so 
treated were of the same specific gravity, three 
specimens were tested in a specific gravity bottle. 
This filled with mercury from the cistern of the 
old Kew standard weighed at 62 deg. Fah., 
139758 grains; with mercury from the new Kew 
standard, 13976 1 ; and with the mercury of the 
air thermometer, 18976°4 grains. The height of 
the mercury in the tube T is read when necessary 
by the cathetometer, and the variation of its 
level from a fixed point at k, noted. 

Among other curious experiments made with 
this thermometer, Mr. Balfour Stewart has deter- 
mined the freezing point of mercury with consider- 
able accuracy. Solid carbonic acid, made by Mr. 
Adams, was used to freeze the mercury, and in 
this way large lumps of the metal were obtained 
with ease, From these experiments it was found 
that the freezing point of mercury is constant, its 
value being—37'93 deg. Fah. The boiling point 
apparatus used in connection with this thermo- 
meter is shown in position, with the bulb, in the 
foregoing engraving. The steam, after passing 
round the bulb B, flows down the channel indi- 
eated by the arrow-heads, and escapes by an 
orifice at the bottom; thus the bulb is always 
surrounded by moving steam. An arrangement 
n which the bulb is surrounded by melting ice is 
also shown in the engraving. 


_A room has recently been constructed at the | 
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also made at the Observatory. There is an air Observatory in connection with the pendulum | whole is covered 


observations about to be made in the great tri- 
gonometrical survey of India, and for which Kew 
will serve as a base station. ‘The object of the 
Indian observations may be stated in a few words. 
The fact has recently disclosed that the direction 
of the plumb line in the northern ports of India 
is to some extent affected by the mass of the 
Himalayas, and it was therefore thought desir- 
able by the Indian Government that the influence 
of these mountains upon the intensity of terrestial 
gravity should be investigated, in addition to 
their influence on its direction. In consequence 
of this decision Captain Basevi, R.E., was ap- 
pointed to superintend the observations, and he 
repaired to the Kew Observatory previous to his 
departure for India, in order to become acquainted 
with the necessary instruments, their adjustment, 
and the method of taking observations, Afterwards 
base observations were made at Kew with the two 
pendulums about to be sent to India, the time of 
vibration with these instruments being accurately 
ascertained. 

The next piece of apparatus at Kew requiring 
notice is one of very great philosophical interest, 


1 


ral X 


TARAS 


as it is employed to search into the cause of a |. 


phenomenon which at present is a complete 
mystery to men of science. When a metallic disc 
is made to revolve rapidly in vacuo, it becomes 
slightly heated. Experiments, suggested by Mr. 
Balfour Stewart ard Professor Tait, are at the 
present time in progress at Kew, for the purpose 
of obtaining more information on the point. A 


disc of aluminium is chosen for the experiments | 


because of its lightness. It is represented by H, H, 
in the accompanying cut. Z is a central support 
of ebonite, a material which is used to insulate 
any heat generated by the multiplying gear at M 
from the plate of aluminium. A is a small thermo- 
electric battery, with the usual reflecting cone, 


A, B, ©, attached, both battery and cone being. 


wrapped round with cloth to be entirely out of 
reach of currents of air, and the mouth of the 
cone B, C, is filled up with a plate of rock salt, 
screwed into brass fittings. A piece of anhydrous 
baryta is placed inside the cone, and a saucer of 


strong sulphuric acid K, placed on the plate of 


the air-pump, to absorb all moisture, and the 


an instrument for measuring vertical heights. 
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with the glass receiver. ‘Ihe 
diameter of the disc employed is 13in. The air 
is then pumped out in the ordinary way, and 
motion is given to the multiplying gear by means 
of a shaft carried up into the receiver through a 
barometer tube containing mercury, thus forming 
a stuffing-box without friction. The thermo-electric 
battery A, is connected by leading wires with one 
of Professor Thomson’s reflecting galvanometers, 
and so sensitive is the whole arrangement that in- 
crease of tem- 
perature in the 
disc of 1 deg. 
Fah. only will 
give a deflection 
of the pencil of 
light on the gal- 
vanometer scale, 
equal to fifty 
divisions. The 
experiments are 
still going on, so 
little can be said 
as to results. 
When the appa- 
ratus is going 
full speed, thirty 
seconds is suff- 
cient time to 
produce the max- 
imum heating 
effect, which is 
usually about 
f 0°84 deg. Fah., 
irrespective, to a great extent, of the chemical 
composition or tension of the gaseous atmosphere 
made to surround the disc. . 
_ The cathetometer, so frequently mentioned, is 
It 
is simply a telescope, mounted on a vertical 
graduated rod, up and down 
which it can slide without 
departing from its horizontal 
position. A fixed micrometer 
wire inside the telescope is 
made to coincide with the top 
of the column of mercury in 
the barometer or thermometer, 
whenever an observation is 
taken. By this means the 
height of the column is ascer- 
tained to the thousandth part 
of an inch, Such nicety is 
necessary in recording hourly 
barometric changes, and estab- 
lishing laws deducible there- 
from. Again, the extreme 
accuracy attained by means of 
the instruments at Kew has 
improved the meteorological | 
3 apparatus in use throughout 
_ the whole nation, especially 
barometers and thermometers, 
which at one time were very 
unreliable, ae 
It would be out ‘of place to 
quit this subject without 
recording the names of those 
who work steadily year after 
year in this retired spot, per- 
forming duties both of 
scientific and national value, 
Much of the apparatus: here 
described was designed and 
made by Mr. Beckley, the 
oe oe A mechanical assistant, - whose 
ingenuity at such work has frequently been 
noticed at the meetings of the Royal Society. 
Special experiments are in Mr. Loewy’s 
department. Mr. Whipple has the care of the 
magnetical instruments, and the meteorological 
department is managed by Mr. Baker. Miss 
Beckley and Mr. Page take charge of the photo- 
graphic work of the establishment. All the 
changes that take place upon the surface of the 
sun, in the atmosphere of the eartb, or in direction 
of the mariner’s compass, are carefully recorded 
by these observers, and the nation reaps the benefit 
of their patient labours, 


an 


THE ART OF WEAVING. 
CONCLUSION. 

EVERTING to the description of Figs. 8 and 

_ 9—representing a modification of Mr. 
Mackenzie’s excellent invention—we will continue 
the explanation of parts. In the upper extremity 
of the connecting rods E holes are formed to 
receive the ends of the rod é6, on which the small 
bell cranks e! are strung. When the connecting rods 
F are drawn down by the treadle and levers they 
take with them the rod eĉ, bell cranks with their 
catches et, weights f2, and the rod Æ, on which the 
weighted arms rest. Those key levers which have 
been depressed by the fingers so as to correspond 
With the -pattern web so low as to have their 
catches ¢.laid hold’of by the bell-crank catches c1 
are likewise pulled down, so that the proper 
punches are forced through the card. The foot 
is now relieved from the treadle, when and by 
the action of the helical spring on the 
large end of the intermediate lever the whole 
of the parts with which they are connected 
are moved into the positions shown. Thus the 
ratchet wheel Cs with its connections has moved 
the bar L with its pointers to point to a new set of 
squares on the pattern web, and the ratchet wheel 
with its pinion and rack connections has also 
moved the frame and card a distance equal to the 
pitch of the card holes, nearer to the back of the 
machine, thus bringing a blank portion of the 
card under the punches, so that it may be punched 
with the proper pattern holes by the next action 
of the treadle. As formerly, a pin in the treadle 
board acts in the lower end of a slotted rod, not 
shown here, and raises it with its catch, which 
strikes against a pin g4 in the end of a horizontal 
crank arm, which is fixed on the rocking shaft g5. 
Two small crank arms are likewise fixed vertically 
on this rocking shaft, with their ends pointing 
upwards. In their ends a rod g7 is fixed, which is 
of such a length as to cross over and embrace the 
vertical arms F? of the small bell cranks. 

When the rod strikes the pin g5 in the arm 
of the horizontal crank, the rocking shaft 9° 
oscillates and moves the short vertical arms, and 
causes the rod g7 to push against and move the 
bell crank arms, F3, and brings the catches e 
forward out of gear with the catches e, formed 
on the ends of the key levers, allowing them and 
the punches to spring up and rest in their normal 
positions, Errors may be, depressing the wrong 
keys are rectified by lifting the front arm and 
weight 2 of the small bell crank, which -cor- 
responds to the Key lever, thus freeing the catch 
from its lever, and allowing the lever to spring 
up out of reach of the catch, ét, by the action of 
the spring on the middle of the punch. As stated, 
the pattern web receives no motion till the card 
has been:-punched. When this is accomplished 
the rod Ci attached to the lower end of the lever 
D?, on the’ ends of whith the pawls a, ag are 
formed, is pulled- by the handle C1 at the foot of 
the machine, and so pulls the pawls a9, a9 out of 
gear with the ratchet wheels C%, C8 but as the 
pawls a and aê are still in gear with the ratchet 
wheels the handle and rod Cl, C1 are pulled 
further to the front, and thus bring the upper end. 
of the lever D? into contact with a pin in the end 
of the small lower lever a, but not that to which 
the spring a3 is attached. At the same time the 
bell-crank arm aig, the lever D2, and to which 
spring ail is attached, comes into contact with 
2 pin, in, of on the end of the small lever a’, on 
which the pawl aS is fixed; this throws the pawls 
a, aô out of their 
ratchet wheels and shafts to have their motion 
reversed by means of a weight Fi and chains F5 
Fe, These chains pass from weight F4 upwards, 
and à pulley F7, revolving on a pin on the end of 
the tod passifig through'a boss in the stud of the 
framnework, on whith ròd the back ends of the 
key levers have theit fulérui. ‘These chains, after 


passing over the pulley #7, 


on shaft Dl, on which the ratchot wheel C® js 


keyed, and the other is passed round a duplicate 


pulley E? keyed on the shaft in which the te 
have been cut, and on which the ratchet ace 
Cg is keyed, The action of the weight and chain 


ratchet wheels, and allows the’ 


| similar parts. 


Se tae puli are separated, ŝo far 
that onè of them is passed round a pulley Fe fixed 
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is to reverse the motion of the shafts and the parts 
connected with them, and to bring them into their 
normal position, and at the same time to bring 
round, by means of the roller H? and its connec- 
tions, another horizontal row of squares on the 
pattern web to stand opposite the pointers. _ 
Instead of selecting or culling the relative pro- 
portion of the squares contained in every two hori- 
zontal lines of the pattern, and by all its vertical 
ones intersecting them in a longitudinal direction 
for each row cf holes in the pattern cards, as has 


been described and explained, Mr. Mackenzie 


mounts the pointers in such a manner as to read in 
the cards consecutively from the pattern web, and 
to punch the pattern lace and stud holes across the 
cards in place of perforating them longitudinally, 
so that by this mode the cards in the horizontal 
lines of the pattern web are successively selected, 
whilst the pattern cards to which such cords are 
transferred are perforated transversely. To accom- 
plish this, the key levers G are placed on more 
fulcrums than Gt, and some of the pointers are 


mounted on the bar L in rows of twelve pointers on 


it, and the rest on other two, three, four, or more 
bars, and connect them to the bar L, and they are 


cranked so that the pointers and finger clips, which 


are set on such bars either in front only, or in both 
front and back of the pattern roller ad lib., shall 
point to the centres of the cords of the pattern web 
in succession. By this disposition of levets, Œ, on 
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Fig, 13, 
which arë formed the fingers G}, and of the 


pointers and finger-clips, ample room is given to. 


distinguish and indicate the cords of the pattern 
web by the clips L?, however small the cords or 
any geometrical forms of the pattern web may be; 
and in this case, as stated, the cards are made to 
traverse through the machine in a longitudinal 
line, but are punched in a transverse direction, and 
the result of the reading in will be precisely the 
same as before. After a set of cards for the com- 
plete pattern has been read in and punched they 
are repeated by punching other blank cards, so 


‘that a second set may be aduplicate of the first set 


read off and punched direct from the pattern. All 
the cards are laced in a set which have been 
punched in their proper order together, and so form 
an endless chain with them when they are placed 
in the machine. 

This machine is represented in Fig. 10, an end 
view ; Fig. 11, a side elevation; Fig. 12, a plan; 
and Hig. 18, a sectional elevation of the same. 
The same letters in the various figures refer to 
We are, however, compelled to 
curtail our design with respect to this last machine 
to the giving of a simple description of its action, 
where necessary giving the lettering: the acquaint- 
ancé Which the reader has already made with the 
other illustrations will, it is hoped, be of use in 
supplying any deficiencies—the necessity impused 
by lack of room. The moveinents of this machine 
will be described consecutively, and, as they follow 
each other while the machine is in operation, 


| starting from the position it is represented as being 


in. Supposing the ends of the chain of cards 
laced together and made into an endless band, and 


com 
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the first card'in the.pattern which is to be repeated 
resting exactly between the stock-plate O! and the 
guide-plate O? (the bearings, &c., of these and other 
parts are lettered, though not described.) A blank 
card isplaced in the machine between the moveable 
plate Q and plate Os, which latter is supported on 
studs in the face of plate O, and the under edge of 
the card rests on. the lower adjustable pins v, v, and 
is kept in its longitudinal position by the pins v1 at 
its ends. The belt is now slipped from the loose 
pulley M+ to the fast pulley Ms, which sets the 
machine in motion through the pinion Ms on the 
pulley shaft M? and spur wheel M7 on the main or 
cam shaft N. (The side framing is lettered M, the 
cross framing M!; M5 is the fly wheel.) The cam 
wheel N? keyed on the cam shaft N comes first into 
action and moves the frames R?in which the 
needles R are mounted to the front. Guides Rè in 
this frame slide in bars R4 in the main frame. The 
needles pass through the holes in the guide plate, 
and where there are holes in the pattern card, P, 
the needles: opposite these holes likewise pass 
through it, but where blank portions of the cards 
come opposite the holes and needles the needle 
points rest thereon, and their motion is arrested 
thereby. For though the needle frame is still on 
its forward motion, yet the helical springs which 
are mounted on the needles give way, and are 
pressed into less space, while those needles which 
have come opposite the holes in cards have still a 
forward motion, and enter the holes opposite them, 
and push the punches which are in those holes in 
the stock plate O1 out of them and across the space 
between the stock plate O? and into the holes in the 
plate O, so far that they rest in them with their 
shoulders up against the shoulders of the holes in 
the plate. The back ends of these punches, which 
are of the largest diameter, are now into the 
plate O so far as to be flush with the back of it. 
This is no sooner accomplished than the frame and 
needles which have pushed: out the punches by the 
action-of the cam N®are beginning to be with- 
drawn, and continue to be so until those needles 
which have been stopped by the pattern card also 
begin to be withdrawn, and continue to be so 
to the full backward stroke of the cam; but 
long in comparison before this is done, and 
just at the time that the needles which have 
pushed forward the punches have been slightly 
drawn back clear of the butt ends of them, the stop 
plate V (which slides in guide Vi, Ve, and is hinged 
to the upper end of connecting rods W, W) is 
pushed upwards and in between the heads of 
the punches and stockplate by the action of 
the groove Z in the cam N‘4, connecting rod Xi, 
lever X, rocking shaft U, U, levers W1, W!, and 
rods W, W, and thus lock all the punches which 
have been pushed forward from the stock plate O1 
into the plate O (in the face of which helical 
springs are formed), so that all the punches 
which are in the plate O cannot now be forced 
backwards out-of the plate. When the frame R 
was moving backwards through the action of the 
stops $, $, lever T, rods Ts, Ts, catches ¢, ¢, and 
pins of teeth ¢1, #, the tumblers s, s1, have made 
a fourth part of a revolution and lowered another 
pattern card into the space between the 
stock plate O! and guide plate Oz as soon as 
the needles. have been sufficiently withdrawn. 
Whenever the punches have been locked or 
stopped by the stop plate V, the cams or excen- 
trics Ne, N?, then come into play, and through 
their rods, draw the perforated plate Q back to the 
blank card and force it against projecting ends of 
the punches, and thus perforate it, and make it 
anexact duplicate of the pattern card. Before the 
plate Q (which has guide rods Qı fixed in it) is 
withdrawn from the card and punches the cams 
NN! have come into action, and through the rods 
NiNj have caused the plate Q, by means of the 
connecting rods NiNj, to follow up the plate O by 
sliding on ‘its guide rods Q1Q); the teeth Q3 at 
this time pass entirely through the pressure plate 
Q to such a distance as to push back the punches 
out of the plate O across the space between 
the plate O and the plate Ot, where they rest 
in their normal position. Whenever the punches 
have been pushed back, and the plate Q 

mounted in front of-plate Q), with its needles 
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` Q3, has been rernoved far enough forward, the loose 
plate Q? is sprung forward by the helical springs 
at its back, which are mounted in recesses in the 
plate Q. The pins or studs V on which the card 
rested have also been withdrawn from beneath it, 
and allow the card to fall from the machine. Im- 
mediately after this takes place the pins or studs 
are again projected, another card is inserted, and 
‘the whole motions and operations repeated, until 
all the pattern cards have been copied off in dupli- 
cate. AS many cards as are necessary may thus be 
taken from the first read-off pattern cards in an 
inexpensive, correct, and expeditious manner. 
-In No. 56 of this journal, page 73, a letter 
appeared addressed tous by Mr. Mackenzie, direct- 
ing our attention to a supposed omission of figures. 
As our article had been so compiled as to render 
the insertion of the figures unnecessary no notice 
was taken of them, and now that we have concluded 
“The Art-of Weaving” Mr. Mackenzie will per- 
ceive that the course we have pursued is the cor- 
rect one. In conclusion, we are aware that, 
more especially in the case of looms, much 
difficulty is generally experienced in getting them 
tiken up by the few manufacturers in England 
and Scotland who bestow their attention on this 
special branch ; we cannot help thinking, however, 
that manufacturers will find it to their advantage to 
bestow some attention on the patented arrange- 
ments of Mr. Mackenzie. 


TIN AND TERNE PLATES. 

Aninvention has been patented by Mr. J. J. 
Jenkins, of Swansea, which relates to improve- 
ments in the manufacture of tin and terne plates, 
for effecting saving of the coating metal employed. 
In the trough or vessel containing the grease and 
tin or terne metal, is applied a pair of vertical 
rollers, set in adjustable bearings, and ina frame 
or block, which is inserted in a slot formed by verti- 
cal projecting guides fixed in the interior of the 
trough ; above these rollers and extending to the 
end of the trough a pair of horizontal rollers are 
arranged in such a manner as to take bearings on 
the top of the vertical frame or block in sliding 
journals, in order that they may be tightened up 
when necessary by a screw passing through the 
sides of the trough and the bearings.. The other 
extremities of these rollers are held by a pair of 
journals supported by a projection of the upper 
portion of the trough, so as to leave the interior 
end of the trough flush with the cylindrical por- 
tions of the rollers, and a similar tightening screw 
is here applied. The shaft of one of these rollers 
extends beyond and outside the trough, so as to 
receive a crank or pulley for the driving motion. 
On eachshaft just within the trough a pinion is 
keyed, and these pinions gearing together, the 
motion of one shaft actuates the other in a reverse 
direction. The opposite extremity of the driving 
roller is provided beyond the bearing with a mitre 
wheel, which gears into a corresponding wheel 
keyed horizontally on the top of one of the vertical 
zollers, and these being provided with pinions 
below their lower bearings, it will follow that they 
also will rotate reversely. The other portion of 
the. trough is provided with a grate, the level of 
which corresponds with the lowest part of the 
rollers, and the plate to be treated is to be let down 
thereon and inserted laterally between the nip of 
the vertical rollers, which then immediately draw 
it underneath the horizontal rollers and over a, 
lifting grate, the attachments to which are brought 
upwards and between the sides of the trough and 
the rollers ; then by means of a crank handle the 


grate is slightly elevated, and the plate is in turn 


inserted into the nip or bite of the horizontal 
rollers, and is thus lifted out of the trough. 
Tightening screws are to be applied tothe vertical 
rollers in the same manner as those before described, 
and by the temoval of the four screws the whole 
or any: part of the apparatus contained in the 
teough may be removed. The novelty in this is 
the combination or vertical rollers, and a grate 
with the horizontal system of rollers. 


“There are sixteen large ironworks in Erie, 
employing, all told, 1,000 men, and valued at 
100,000 dols, 


ND a further general conclusion is thus ex- 
pressed : 


t I must desire to have it understood that, in my opinion, 


there is great necessity for keeping patentees to conformity 
between the provisional and the comp'ete specification, at 
all events to the extent that there shall be no material 
addition made, no material alteration made, by which in 
re lity the nature of the invention, as described in the 
provisional specification, becomes in a material respect 
different from the nature of the invention described in the 
complete specification.” 
Probably, also, these conclusions derive additional 
weight in their application to cases -ia -general, 
from the fact that in this particular. instance the 
objection raised was not held to be fatal. On this 
ground they seem to imply an earnestness and 
anxiety on the part of the judge to proclaim the 
point as a general proposition. And taking it in 
this light there seems abundant ground for accept- 
ing it on principle when it is. considered that a 
patent bears date from depositing of the provisional 


. specification (with a petition and declaration) pur- 


porting to state the nature of the invention intended 
to be afterwards fully described, not only as to its 
nature, but also as to the mode of carrying it into 
effect. . 

It would be obviously absurd to allow the com- 
plete specification to describe and claim any other 
invention than that for which the patent was osten- 
sibly granted, which would result from a denial in 
practice of the truth of the proposition. There has 
not as yet, however, been any decision going the 
length of settling the degree of limitation in the 
statement of the nature of the invention required in 
provisional specifications. And yet, this is a very 
important point, because it sometimes happens 
that a patent is applied for in the interval between 
the depositing of the provisional specification and 
the filing of the complete specification for an inven- 
tion which, in general terms, is comprehended in 
the document originally deposited, but was not 
invented in its completeness by, the original 
patentee. The only true mode of working the 
system of patents dating from the deposit of provi- 
sional specifications is to require in the latter such 
a limitation of the invention as will ensure a cor- 
respondence between the original statement and 
the final claim as to the extent of the mechanical 
or chemical proposition contained in each document, 
An examination of some of the early specifications 
under the new law (since October, 1852) will show 
how defectively the system was worked, and although 
great improvements have taken place since, yet 
there is much imperfection still which leads some 
persons to think that it would be more desirable to 


require the final specification to te filed in the first 


instance. But persons conversant with patents 
know that this practice would lead to the great 
evil of increasing the number of defective specifica- 
tions which, while nominally complete, would be 
really incomplete. 

Passing now to the second point proposed to be 
noticed in this case, it is worthy of remark that 
the specification was construed and decided to be 
legally insufficient, without reference to anything 
given in evidence by the defendants, and that the 
materials, both as to argument and evidence, from 
which the conclusion was derived, were supplied 
by the plaintifi’s counsel. It is not necessary for 
our present purpose (and it would occupy too much 
space) to refer all to the subject-matter of the case, 
it is enough to draw attention to the general rule 
of construction indicated in it. After giving due 
effect to the argument of plaintiff's counsel, that 
“ a specification ought to be read by the light of the 
knowledge existing at the time,” the judge ex- 
pressed the following conclusion on the whole case 
as to construction : 


« I must therefore lay down the rule which is consistent 
with, and in reality, a mere sequence from the decided 
eases, that in a patent for an improved arrangement or new 
combination of machinery the specification must d:scribe 
the improvement and define the novelty otherwise, and in 


a more specific form, than by the general description of 


the entire machine. It must, to use a logical phrase, 
assign the differentia of the new combination. This 
obligation flows directly from the condition of the patent. 
It is part of the condition of the patent that 
the specification shall particularly describe and ascer- 
tain the invention. With that condition, this specification, 
in my judgment, fails to comply,” 


stated with the most clearness in the following re- 
marks of the learned judge— 

‘© Tn all these cases there is one advantage that might be 
made to attend trialsin this court. You see, a trial at law 
unfortunately begins with the whole case being opened 
before the jury, and then you have to come back to the court 
afterwards for the purpose? of ascertaining what is the 
thing described and claimed. Now I have endeavonred 
here to begin by ascertaining what is the thing described. 
and claimed.” 

And further— 

“ You see how much evidence is thrown away, and how 
much eftort of the counsel becomes useless, unless you first 
of all determine what is the meanisg of the speci- 
fication.” , 

In these remarks is expressed the opinion which 
it has been intended all along to indicate by means 
of the few cases that have been cited. It points to 
the conclusion that the judges have been encum- 
bered by a system. of procedure which has imposed 
a vast amount of unnecessary labour upon them ; 
and it also shows that litigants have been put 
to a vast amount of unnecessary expense by the 
same cause. : | 

Any person of ordinary intelligence can readily 
understand that the first question that has to be 
settled in all patent cases is “‘ the meaning of the 
specification.” How can the validity of the patent 
be determined until it is known what is described 
and claimed by the patentee? And itis obvious 
that the question of the validity of the patent 
naturally precedes that of its infringement by any 
particular defendant. The former question seems 
to arise on grounds of public policy antecedently to 
any contest betweeu private parties. These con- 
siderations, with others, seem to show the necessity 
of adapting the mode of trying patent cases to the 
special circumstances of patents, so as to secure an 
early construction of the specification, 

- But then the great foe tothe change of practice 
required, is the traditionary adherence to precedent 
so strongly characteristic of the legal mind. It 
will be remembered that Lord Westbury, in 1863, 
made a statement in the House of Lords, on the 
revision of the statute law, in which he dwelt 
with great and acknowledged force, on the 
tendency of the existing practice to produce uncer- 
tainty in the law, and to prevent the requisite 
growth and expansion of the legal mind Lord 
Brougham afterwards said— . 

‘¢ Their lordships were deeply indebted to his noble and 
learned friend for his full and luminous statement. He had 
often brought forward this subject in both Houses of Parlia- 
ment, but he did not think he had ever painted so dark a 
picture of the state both of the statute and the common law 
as his noble and learned friend had laid before them, 
Not that his noble and learned friend had exaggerated ; on 
the contrary, he had given chapter and verse forall he 
stated, and, in some respects, he had passed rather too 
lightly over the evils which existed,” 

The statement referred to was not confined to 
any special department of legal practice, but was 
understood to be quite general in its application, 
so that it does not necessarily imply any particular. 
impracticability in the case of patents, if corres- 
ponding defects are found in patent law. Neither 
is it at all to be supposed that any class of persons 
would be able to construe specifications as well as 
the judges, provided the existing artificial difi- 
culties were removed. Indeed, the series of re- 
ported judgments show how much has been “done 
in evolving a body of legal doctrine out ofa sing'e 
clause of a sentence in the statute of monopolies. 
And ifa selection of these judgements were con- 
densed and arranged under propositions, so as to 
exhibit a kind of digest of the law on the subject, 
published under competent authority, it- would 
tend to give great certainty to the administration 
of the law. And the comparatively moderate ex- 
pense of obtaining and continuing such reports, 


might readily be provided out of the surplus fund 


accruing from the payments into the Great Seal 
Patent Office. 


A company boring for oil in Jackson County, 
West Virginia, six miles from Ripley’s Landing, 
struck a vein of metal recently, about 18in. in 
thickness. A quantity of the metal borings was 
sent to New York, where it has been assayed and 
pronounced to yield 98 per cent. of pure silver. 
Underneath this vein, which is 340ft. from the 
surface, is a vein of silver quartz 4ft, thick, 
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RECOVERING THE GOLD FROM OLD Tonine Batas. 


S is well known, most toning baths, after 
being used some time, become useless. A 
ready way of recovering the gold for use again— 
and which in my hands has proved the best of the 
various methods tried,—is as follows :—Precipitate, 
as is usually recommended, by the sulphate of iron. 
Well wash the deposit, and place it in an evaporat- 
ing dish; add nitric acid, and boil for a quarter of 
an hour. Usually it is recommended to wash with 
dilute sulphuric acid, to get rid of the last trace of 
iron; but, as the depozit contains a considerable 
amount of silver, I prefer the above method of boil- 
ing with nitric acid, as by this means we get rid, 
not only of the iron, but separate the silver, which 
has been thrown down with the gold, at the same 
time. After boiling, as before mentioned, and 
allowing to cool, dilute with water. Let the pre- 
cipitate subside, and pour off, saving, of course, 
the liquid, from which the silver may be thrown 
down as chloride in the usual way. The purple 
precipitate of gold may, after one or two washings, 
be treated with aqua-regia, and evaporated, and as 
fine crystals will be obtained as from pure gold. 

The amount of silver dissolved out of the prints 
during the toning operation is considerable, even if 
unusual care has been taken in the previous wash- 
ing. I have found that twelve ounces of pre- 
cipitate contains about two-thirds silver and one of 
gold. Ispeak now of carbonate of soda toning, 
my experience with other methods not being 
sufficient to enable me to say if the results are the 
same. The above method will be found extremely 
simple. I consider the boiling with nitric acid to 
be absolutely necessary, as, so long as the gold is 
locked up in combination with the silver, it is im- 
possible to get fine crystals of chloride of gold. 

I should like to know if any of your corres- 
pondents have tried the treating of fixing solutions 
as recommended by Mr. Carey Lea. J must say 
that, in my hands, it has not produced successful 
results. Into about two gallons of old hypo bath, 
well saturated with silver, I placed a large piece of 
copper. After some days there was but a small 
quantity of precipitate, with the exception of that 
on the copper in the ‘metallic form, and which it 
was impossible to separate without dissolving the 
copper. After the action of the metal upon the 
solution for weeks, the whole of the silver was not 
precipitated, and had to be thrown down, in the 
ordinary way, by sulphuret. Perhaps others have 
been more successful.—Photographic News. 


REVIEWS. 


Handbook of Natural Philosophy.—By Diony- 
sius Larpner, D.C.L. Revised and edited by 
G. C. Foster, B.A., F.C.S. London: Walton 
aud Maberly, Gower-street, and Ivy-lane. 

The volume before us treats on Electricity, 
Magnetism, and Acoustics, and the illustrations 
are four hundred in number. There is not the 
slightest doubt that this work originally supplied 
the requirements of students of elementary physics, 
and under the editorship of Mr. Foster it has been 
brought into harmony with the best scientific 
teaching of the day. The changes made have 
been partly by way of addition, partly by substitu- 
tion and alteration. The work is divided into four 
“ books,” and we note among the more important 
additions to the first book a section on the 
phenomenon of the residual charge of the Leyden- 
jar, and a chapter on sources of electricity other 
than friction. In Book IL. the principal additions 
relate to Ohm’s Jaw of the intensity of currents, 
the tangent galvanometer, the measurement of 
conducting powers, the rheostat, ozone, the polari- 
zation of electrodes, the retardation of telegraphic 
signals by inductive action in submarine cables,— 
a very interesting addition,—and the laws of the 
development of heat in the voltaic circuit. Sundry 
chapters have also been entirely rewritten. In 
Books III. and IV. the alterations, though less 
extensive, are very judiciously made,—as, for 
instance, on the velocity of sound, the extremes of 
high and low pitch, and on the theory of organ 


Burglars 


‘pipes. To attempt an analysis of the book is} 


simply impossible, nor do we see where failure of 
any kind can be pointed out. The chapter on 


-accoustics is especially readable, and the illus- 


trations are very beautiful—but this may be said 
of all the complex illustrations, the minor ones 
having clearness of outline, and being perfectly 
suited to their purposes. Altogether we do not 
know of a better book of its class; and should all 
be equal to those parts. we have both carefully 
read, compared, and tested, then we can have no 
hesitation in recommending it to our readers. 


and Safes.—By GEORGE PRICE, 

London: E. and F. N. Spon. 

This is not exactly .the title of the work before 
us, but near enough for the use of those who 
desire to purchase the volume, which contains 
accounts of forty burglaries effected in three years, 
a record of a trial ‘‘ Walker v. Milner,” and a deal 
other useful information concerning safes, their 
origin, progress, manufacture, &c., with illustra- 
tions and descriptions of burglars’ tools. We do 
not seek either to praise or condemn the “safe” of 
any particular manufacturer, and to dissect this 
book would necessitate our doing either the one or 
the other. Mr. Price’s production is both readable 
and well stocked. More we do not-feel justified 
in saying, as our advertisement columns are always 
open to both sellers and intending pur-chasers. 


ART NOTES. 


Mr. Keyworth, sculptor, has been commissioned, by the 
Leeds Municipal Council, to execute four colossal stone lions 
for the esplanade in front of the new Town Hall. 

The ‘* Art Bill’? became law last week. Its object is to 
facilitate the public exhibition of works of art, for which 
purpose powers are conferred upon certain bodies of lending 
any work of art to the President of the Privy Council for 
the time being, for exhibition at Paris, or at any exhibition 
of national portraits, without incurring any responsibility 
for consequent loss or injury. The Act grants this power 
to trustees of museums and other corporate or unincorporate 
bodies, holding works of art in trust for any public purpose, 
or for any artistic or scientific society, or possessed thereof 
on behalf of themselves and their successors. It also in- 
cludes any tenant for life or other person beneficially 
entitled (otherwise than as mortgagee) to the posession or 
enjoyment of works of art for life, or any other limited period, 


SCIENTIFIC NOTES. 


According to the Messager de Cronstadt, Captain Schepa. 
kovski, of the St. Petersburg Military School, has recently 
made an ingenious appl cation of what is now known as 
the “‘pulverisation ” of liquids, to the burniog of turpentine, 
navhtha, and similar fluids. A jet of turpentine burnt in 
this manner is said to possess heat enough to melt copper 
and steel. He has also constructed a steam boiler furnace 
on this principle, and has demoustrated its practicability 
by applying it toa small steamer. He does not mention 
petroleum as one of the hydrocarbon oils to which his 
method is applicable, but it might perhaps be barnt in 
this way. 

The attempts to introduce nitroglycerine into general use 
have been singularly uufortunate, inasmuch as they have 
almost all been attended with severe accidents. A terrible 
explosion of this substance took place on the 16th ult. at 
San Francisco, where two boxes, eacn measuring about four 
cubic feet, had arrived bythe Pacific mail-steamer, Without 
any apparent cause the boxes exploded, the concussion 
shaking the neighbourhood like an earthquake for a quar- 
ter of a mile round. Fragments offlesh and bones were 
scattered in every direction, and nearly an entire block of 
buildings was destroyed, The nitroglycerine was intended 
to be sold to the mining companies in Nevado, Idaho, and 
Collorado, to be used instead of gunpowder for blasting 
purposes. 

DavuBREE ON METEORITES.—Recent researches of M. 
Daubrée tend tv show that meteorites do not differ from 
terrestrial combinations of matter to the extent formerly 
sup,osed, He finds peridot, lherzolite, and serpentine, 
three terrestrial minerals, to bear,considerable resemblance 
to them, and he has succeeded, to a certain extent, in imi- 
tating them by artificial combinations. He says that the 
principal difference between meteoric and terrestrial rocks 
depends on the greater oxydation of the latter, and that if 
metallic iron, commonly present in the former, is absent in 
the latter, the difference is due to the quantity of oxygen 
which the atmosphere of our globe contains, He calls 
peridot “a sort of universal scora,” found alike in our 
deeper rocks, and in meteoric stones. 

New GALVANIC BATTERY.—A modification of the Bunsen 
battery has been devised by M. Gerardin, which seems both 
economic and highly effective. The zinc element is re- 
placed byiron turnings, which are immersed in common 
water, a plate of iron being thrust into them, for the pur- 


' pose of forming the positive pole. The porous cell contains 


a solution of perchioride of iron, to which nitro-hydro- 
chloric acid hasbeen added The negative pole is formed 
with gas retort graphite, which has been pulverised, and 
then agglomeiated with paraffin, A very large amount of 
galvanic power may be obtained with a Lattery of this kind, 
at a small cost. 


- PHOTOGRAPHIC NOTES. 

Mr. Mupp’s CoLLopio-ALBUMEN Process.—We have 
much pleasurein announcing that Mr. Mudd has a little- 
work in the press, in which he gives the fullest working ' 
details of the collodio-albumen process, as employed by him- 
self, in producing the charming pictures with whieh photo- 
graphers are familiar, Some other original articles, and 
some of the author's contributions to the journals and 
societies, will be given in the same work, which will be 
looked for with interest by photographers.— Photographic 


‘News. 


How TO MAKE AND KEEP THE NITRATE BATH IN ORDER — 
Make the bath ofastrength of 30 grains to the ounce for sum- 
mer, and 30 grains. or 40, tothe ounce forwinteruse, Iodize 
it by leaving a large coated plate in for an hour, or by the 
addition of 2 grains of iodide of potassium to each pint of 
solution, If it work foggy, neutralize with freshly precipi- 
tated oxide of silver, or carbonate of soda, and sun for a 
few hours, Then filter and try again, working it as nearly 
neutral as possible, adding, if acid be necessary, the 
smallest trace of nitric acid, Í 

WORKING two Baras, — In all large establishments two or 
more baths will be kept in use; wherever much work is 
done, and difficulty is experienced in summer weather in 
keeping them in good order, we recommend the plan 
of using two baths, an old and a new one, for each plate, 
as saving many troubles. 

Much care is required in getting even films and freedom 
from stains in hot weather. The use of collodion containing 
a large proportion of alcohol will be found invaluable in 
securing an even film, when, with ethereal collodion, it 
would be scarcely possible to do so on large plates. The 
plentiful use of acetic or citric acid, in the developing solu- 
tion, to prevent fogging or over reduction on the shadows, is 
desirable. The tendency, in very hot weather, especially - 
where development with iron and intensifying with pyro- 
gallic ac'd is used, in the negative process, to a brown 
opaque deposit on deep shadows, is very annoying, 


CHEMICAL NOTES. 


We learn from Cosmos that a new mineral has been dis- 
covered at Oravicza, in the Banat to which M. Tschermak 
has given the name Alloclase. The mineral is composed 
of sulphur, arsenic, bismuth, and cobalt, in the mode ex- 
pressed by the formula Co6 Ass 89, in which it is supposed 
that one fourth of arsenic may be replaced Ly an equal 
quantity of bismuth, It forms rhonbohedric crystals of a 
copperish-grey colour, found in calcite, and accompanied 
with acicular arsenical pyrites, Breithaupt has confounded 
alloclase with glancodote. 

Citric AcID.-The valuable qualities of this acid render 
any improvement in the mode of preparing it of consider- 
able importance. The method of M. Perret possesses the 
advantage of being applicable where lemons are prouuced 
in abundance, and, therefore, may be obtained at little cost ; 
and of forming a sait in wuich the citric acid may be stored 
up for any length of time, without risk of deterioration. 
The lemon-juice, after having been defecated, is used to 
form insoluble tri-metallic citrate of magnesia, by means of 
excess of magnesia, The result is a briliant, dense, granu- 
lar powder, which grates under the fingers, separates readily 
from water, appears under the miscroscope ag a mass of 
minute prismatic crystals, and remains unchanged for a 
very long time, even when exposed to heat and moisture. 

New WAY OF MAKING LUCIFER MaTcHES.—M. Gaillard 
suggests the making of a safety match by dipping the stick 
into melted sulphur after the application of the phosphorue. 
The sulphur being insoluble in wa'er, and not melting 
below 110° C., would hinder the phosphorus from doing any 
harm if the matches were dropped into food ; and the 
greater friction necessary to ignite sucha match would be a 
safeguard against accidental ignition. 

RELATIVE IMPORTANCE OF MAsTICATION.—In a paper by 
Mialhe, “ On the Dyspepsia arising from insufficient Masti- 
cation,” read before the Paris Pharmaceutical Society, the 
author states that it is important that vegetables should be 
well chewed ; but with meat the mastication is not of so 
much consequence,— Journ. de Pharm, et de Chim., April, 
1866, p. 296, 

PREPARATION OF HyDROCYANIC ACID AND A TEST FOR 
AMMon1A.—Cyanic acid may be prepared by mixing in a 
retort equal parts of commercial tin salt and cyanide of 
mercury and distilling in a water bath. The double salt 
crystallised from a concentrated solution of cyanide of mer- 
cury and iodide of potassium dissolved in a dilute solution 
of soda is a very delicate reagent for ammonia, The testis 
nee stable than Planta’s.— Kletinsky, Zeitsch f. Chem., 

CHEMICAL ACTION OF THE PANCREATIC JuICE.—The study 
of the function performed by the pancreatic secretion in 
the animal economy, has led to the discovery of properties 
possessed by it, which, in a chemical point of view, are of 
great interest, In ordinary circumstances, fat is incapable 
of mixing with water. After -having been heated along 
with that fluid, it will separate perfectly from it, even 
before cooling. Such is not the case if it has been pre. 
viously heated with fresh and acid pancreatic juice. It 
will then form an emulsion by mere mixture with water, a 
circumstance which is remarkable, as its constitution has 
undergone no change that our present chemical knowledge 
will enable us to detect, That a change has taken place 
in it is, however, certain ; and it is equally certain that 
this change is not saponificatious, as the fat globules 
remain perfectly distinct, and cf nearly uniform size, The 
researches of chemists will, no doubt, ultimately throw 
light on the circumstance, which may lead to important 
results in more departments than one of practical 
science, 


M. Brancut found that gunpowder, and also the fulmi-. 
nates, burn quickly if loose inan exhausted vessel, and 
suddenly brought to a temperature exceeding 2,000 deg. 
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THE NATURE OF COLOUR- BLINDNESS. 


In a recent number of the Philosophical Maga- 
zine, an important paper was published from 
Poggendorf’s Annalen upon the nature of colour- 
blindness. The author of the essay referred to, 
Herr Dr. E. Rose, of Berlin, describes an instru- 
ment which he has constructed for the detection 
of colour-blindness, and for estimating its extent. 
Numerous researches have enabled him to con- 


clude—1. That with the colour-blind it is always 
light of the greatest or of the least refrangibility 


that first becomes imperceptible. 2. That in- 
variably, as the disease increases, the patient ceases 


to perceive only that light which had previously 
the greatest or smallest refrangibility among the 


rays ‘visible to him. 3. That colour -blindness is 
always characterised: by a shortening of the spec- 
trum, and never by an interruption. A complete 
and accurately defined spectrum thus forms by its 
extent a measure of the degree of colour-blindness. 
Herr Rose’s ‘instrument consists of a mirror, con- 
densing lens, and prism, by which a well-marked 
solar spectrum is produced, and therefore accu- 
ee ee the extent of the affection. 


„ON NATIONAL STAND ARDS FOR GAS 
MEASUREMENT AND GAS METERS.* 
(Illustrated on p. 151.) 

The subject of gas measurement, which I am 
about to have the honour of bringing under the 
notice of the Society, involves the consideration 
of two kinds of instruments—gasometers and gas 
meters. 
“ National Standard Gasholders” deposited at the 
Exchequer, and those in ordinary use, generally 
called “ testing gasholders.” The gasmeters are 
also of two kinds—the wet and the dry. . 

When, more than half a century ago, coal-gas 
`- came into use, the want of a measure for its sale 
was soon felt. Such a measure was perceived to 
be indispensable in the event of gas becoming a 
staple article, of commerce. To meet this want 
Mr. Samuel Clegg invented the instrument which, 
from its revolving drum or measuring part being 
partially submerged in water, has been denomi- 
nated ‘‘ The. Wet Meter.” Ingenious in principle, 
it was soon found defective in practice. Its 
principal defect arises from the evaporation of the 
water causing constant variation in its measuring 
capacity. The bottom of the measuring chambers 
is defined by the plane of water in the meter, and 
the measuring chambers are diminished or enlar ged 
by the accidental quantity of water which may be 
present at any, given instant. The water is con- 
tinually under going change of level from evapora- 


tion, which is more or less rapid. according to the | 


quantity of gas which passes through the meter, 
and the change of temperature. The wet meter 
likewise varies in its measurement with every de- 
parture from the true horizontal plane. Inclined 
forwards, it measures too slow ; if backwards, it 
measures too fast. It also varies with the varying 
pressure of the gas as it enters the meter. To 
render a wet meter a fixed measure four things are 
essential : 

1, That the plane of the water remain fixed :— 

2. That the bottom of the meter be parallel with 
the plane of the water : 

3. That the meter be placed and maintained on 
a horizontal plane : 

4, That the pressure of the gas as it enters the 
meter be uniform. ` $ 

Compliance with these conditions is impracti- 
cable, and it is much to be regretted that the baffled 
ingenuity and futile devices ‘of half a century have 
not made this conviction general; and that, at the 
present hour, there should be large towns, such as 
Liverpool, Bir mingham, Sheffield, and several in 
Scotland, in which gas companies, to their own 
injury and that of the public, still adhere to the 
wet meter, notwithstanding its acknowledged de- 
fects. 

It has been customary, in cases of doubt, as to 


the accuracy of the measurement of gas by wet 


meters, to lift them from. their place, to put them 


EA Lecture read befor e the Society of Ar ts, by George 


Glover, Esq. © 


The gasometers are of two kinds—the 


on a horizontal ola, and to adjust the level of 
the water to a plane of correct measurement. 
Such a test is no more a proof of a meter’s correct 
performance than a watchmaker’s setting a watch 
to Greenwich time would be an evidence of the 
watch having gone correctly for the twelve months 


past, or: a guarantee of its accuracy for 
the twelve months to come. The only 
correct method of testing the wet meters 


performance during any given time it may have 
been in use, is to examine the internal surfaces 
of the back and front plates where the water 
at its various levels has traced or oxidised 
distinct lines. In a three-light meter, the distance 
Between the two extremes (viz., the highest and 
lowest water-line) ought not to exceed 3-16ths of 
an inch, so as to give the variation of 5 per cent. 
allowed by the “Sales of Gas Act;” whereas, in 
practice, that distance is found to reach an inch, 
or even more; thus showing, of course, a pro- 
portionate amount of variation in the measuring 
capacity of the meter. The diagrams (fig. 1) will 
illustrate this :— 
Fig. 1. 

DIAGRAMS OF WET METERS, SHOWING THE PRECISE 
- AMOUNT OF VARIATION. 
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Then as 45°31 : 13ʻ4 : : 100 : 29°49 per cent. 

There has been no lack of effort to remove this 
defect in the wet meter. Ingenuity, labour, and 
vast sums of money, have been lavished upon it. 
The Patent Office, year after year, has been be- 
sieged by inventors who imagined they had dis- 
covered a remedy ; but, for all practical purposes, 
there has been little, if any, improvement on the 
original invention. 

The inventions which have aimed at preserving 
a fixed water-line may be reduced to three classes :— 
Those having a reservoir or small cistern in con- 
nection with the meter, and a tube communicating 
with the surface of the water in the meter, 
on the principle of a bird-fountain ; those in 


which a spoon or bent tube ‘on the axle lifts 


a small quantity of water in each revolution 
by dipping into a cistern or water-box; those 
which float the drum itsélf, or havea float nicely 
balanced, of semicylindrical | or hemispherical 
form, turning on a horizontal axle mounted near 


the level of the water in ae acter. 


removed. 


27-92, 
25°40 


——e 


| satisfactory experiments. 


ae of those 
inventions have, from time to time, obtained partial 
success. Some of them have been revived, again 
and again, under different names, and with slight 


modifications, but all of them have ended in failure 


and disappointment. The method of floating the 
drum Mr. Clegg invented shortly before his death. 
The simplicity and theoretical beauty of the inven- 


tion are apparent; and, could the sides of the re- 
volving drum be kept vertical to the plane of water, 
the drum itself perfectly balanced and free from 
deposit; could the water be kept pure, the pressure 
of the gas free from variation, and the moving 
parts from corrosion, it might be hoped that one 


serious practical objection to the wet meter had been 
These conditions, however, all ex- 
perience has shown cannot be realised. 

Vigorous efforts are being made to revive the use 
of a meter, constructed on the same principle of 
flotation, which was patented by Messrs. Sanders 
and Donovan in 1855. ‘Theirs is the simplest and 
most scientific invention yet propounded for pre- 
serving the uniform level in the water-line. Its , 
ingenuity reflects high credit on the inventors. But, 
without unfairly detracting from this, it may be | 
stated that their invention has increased both the 
size and complexity of the instrument; that its 


extreme delicacy and the complication of its parts, 


while multiplying the chances of error in its work- 

manship, expose it to quicker decay ; and herice repair 
and replacement are necessar ily more frequent, Its 
delicacy, in fact, unfits it for everyday use, and 
makes it very liable to derangement. The water in 
the meter becomes impure and even tarry; impuri- 
ties, from time to time, are deposited on the float ; 
its balance is impaired; its axle and the float | 
corrode; small holes are formed in it bv corrosion: 
through which the water enters, when it.ceases to 
be a float—so that it not only fails to adjust the 
level of the water, but becomes more defective than 
the ordinary wet meter. 


GELATINOUS PHOSPHATE OF LIME. 


The property which phosphate of lime has been 
found to possess, of accelerating putrefaction, is 
very remarkable; and tends greatly to explain its 
efficiency, both as a manure, and as a curative 
agent in certain forms of disease. Its putrefactive 
qualities have been established by very simple but 
Fish glue was dissolved 
in distilled water, and the solution was divided 
into two portions. To one of these gelatinous 
phosphate of lime was added, and both, after having 
become a jelly by cooling—the one being opaque, 
and the other transparent—were exposed to the 

very same temperature. The portion to which the 
phosphate was added became, in thirty-six hours, 
a liquid, and exhaled a most offensive odour : the 
other remained without any change for six days, 
and at the end of that time merely emitted a musty 
smell. Also some chopped beef was divided into 
two portions, to one of which gelatinous phosphate 
was added. In thirty hours the portion to which 
the phosphate was added became putrid ; the other 
not until the seventh day. The energetic action 
of the phosphate, in these cases, has been explained 
by the fact that, as M. Pasteur has shown, it is 
necessary for the development of the sporules, 
which, by producing minute organisations, cause 
putrefaction, and which are present everywhere in 
the air, ready to attach themselves to anything 
suited to receive them. Such being its mode of 
operation, it must necessarily improve manure, by 
decomposing its organic matters; and its presence 
in fish, and other articles of food, may materially 
aid digestion. So far from being a mischievous, it 
would be a useful addition to aliment, as it supplies 
matter for bone. 


THE TELEGRAPH. — From Washington, the 
American capital, to Salt Lake City is a distance 
of 2,500 miles. The cashier of the First National 
Bank of Washington recently sent a dispatch to 
Salt Lake City at 10.30 a.m., and received a reply 
at 5.30 p.m., of the same day. There are few feats 
in the history of telegraphing that surpass this ; the 
distance telegraphed over, in both directions, being 
over five thousand miles. 
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XPERIMENTS WITH PETROLEUM. 

A series of experiments made at the Morgan 
Tronworks, New York, with a view of ascertaining 
the value of petroleum as fuel, has been reported 
upon by Colonel Julius W. Adams, engineer. The 
object of the experiments was to elucidate the 
principals and test the methods used by Mr. Simon 
Stevens, the chief feature of which is the burn- 
ing of the hydrocarbons in combination with jets 
of steam. 

The boiler used was an internal flue and return 
fire-tube one, the shell measuring 13 ft. 9 in. in 
length by 6 ft. in diameter, with a grate-surface of 
35 square feet; contents about 1,500 gallons of 
water to the level of 6 in. above the upper line of 
tubes. There were three flues in the boiler, the 
zentre one, P, of 16 inches diameter, and the 
ther two, R, of 12 in. diameter. The boiler was 


not set as represented in figures 1, 2, 3, which is. 


the method recommended, but rested merely on 
three walls of the dimensions of the furnace walls. 
There were five rows of 22 in. fire-tubes, as shown 
in figure 2, being 75 tubes in all; the back con- 
nection being 15 in. by 3ft. 5 in., and the smoke 
stack 30 in. in diameter. The boiler was un- 


clothed. Fig. 1 represents the plan of the furnace, 


showing the arrangements of the retort or mixer 
and the oil and steam-tubes. Fig, 2 is a cross 
section of the boiler through the furnace, and fig. 
3 is a longitudinal section through the centre of 
the boiler and furnace. The same letters refer to 
the same parts in the several figures, and are as 
follows :—A, coil of pipe from the oil reservoir ; 
B, retort or mixer; C, short connecting pipe; D, 
pipe leading to oil reservoir; F, burners, 90 in 
number, 1-16th inch each; G, steam pipe; K, 
and H, steam valves; M, oil valve; N, tubes into 
which are screwed the burners; P, large flue of 
boiler ; R R, smaller flues of boiler. 

The fire-bars were removed, and in their place a 
coil of #-in. wrought-iron pipe, 4, was inserted, 
the total length of pipe in the coil being 23 ft. ; 
at the back, directly across the furnace, a wrought- 
iron tube, B, or retort, 5 in. in diameter, and 
closed at both ends, was placed with a short tube, 
C, of two inches diameter immediately in front of 
it. Into this latter tube (which communicates 
with the retort) one end of the coil is inserted, 
and the other end, D, passing out of the furnace- 
door, communicates with the reservoir of oil. 
The flow of oil is regulated by a stop-cock, M, 
placed near the furnace-door. Some 8 in. under 
the coil of pipe lie ten l-in. wrought-iron tubes, 
N, closed at one end, the other end inserted into 
the retort; these tubes lie parallel to each other, 
and are 2 ft. 3 in. in‘length, and into each of them 
is tapped nine cast-iron burners, F, with 1-16th 
inch opening, making in all 90 burners. An inch 
above the plane of the coil a wrought-iron pipe, 
G, proceeds direct from the short tube in front of 
the retort into which the coil is inserted to the 
frrnace-door, and thence to the steam space of a 
small auxiliary boiler; a branch, with proper 
valves, Æ, connects this pipe with the steam space 
of the main boiler, the flow of steam being also 
regulated by a stop-cock, H, placed in the vicinity 
of the furnace-door, near the oil cock. 

The water in the boiler being at 60°, at fifteen 
minutes past two P.M., some billets of pine wood 
and shavings, weighing about 12 lbs., being placed 
upon the coil, near the furnace-door, were lighted, 
and the door partially closed ; after an interval of 
fifteen minutes the oil-cock, M, was gradually 
opened ; which permitted a flow of oil from the 
reservoir through the coil, simultaneous with 
which, or a little later, the steam-cock, H, was 
opened, which conveyed steam of about 20 Ibs. 
pressure from the auxiliary boiler, through the 
heated steam-pipe, G', above the coil, to the retort 
or mixer, B, where combining with the vapour of 
oil fromthe coil it passes into the straight pipes, 
N, under the coil, and is fired at the burners, F. 
The flame was vivid and intense, regulated in its 
force by the relative flow of oil and steam, and 
was entirely under the control of the fireman. No 
smoke or unpleasant smell was perceptible, and 
the combustion was complete and entirely manage- 
able. Steam, at atmospheric pressure, was raised 
in the boiler in twenty-nine minutes from the time 
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of admission of oil into the coil. 
terminated in about one hour by closing the oil- 
cock, M—and the fire was out. | 

The weight of oil consumed in the experiment 
was 60 lbs. ; the contents of the boiler was 200 
cubic feet at a temperature of 60°, which was 
heated by this weight of oil to the boiling point— 
212°, so that 425 lbs. is the weight of oil which 
would convert the contents of the boiler into steam 
at the atmospheric pressure, giving 29°33 lbs., as 
the weight of water at a temperature of 60°, which 
will be converted into steam by 1 lb. of oil. 
Taking 8°16 asthe weight of water at 60°, con- 


FIQ 2 


verted into steam of atmospheric pressure by 1 Ib. 
of anthracite coal, and comparing this result with 
that above shown for the product of the combustion 
of oil, it is found that the evaporating power of 
the two fuels is in favour of the oil, in the ratio of 
29°33 to 8°16, or 3°6 to 1 weight for weight, the 
coal and the oil occupying about the same space 
for a given weight. That is to say, a cubic foot of 
coal, as stowed aboard ship, will weigh about the 
same, or a little less, than a cubic foot of oil, the 
first weighing from 43 to 52 Ibs., and the latter 
about 54 Ibs. to the cubic foot. 

Further experiments, with improved apparatus, 
will be necessary in order to determine the precise 


FIG. 3 
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economic value of this fuel in comparison with 
coal, but the advantages of the oil as a fuel for 
marine engines are summed up as follows :— 
Rapidity with which steam may be raised—reduced 
dimensions of boiler and furnace below that re- 
quired for coal—the continuous firing effected by 
feeding the fuel through a pipe into the furnace, 
thereby preventing the great loss of heat in the 
furnace every time a fresh supply of coal is thrown 
on, and the rush of cold air upon the opening of 
the furnace doors—the freedom from smoke, 
cinder, ash, or refuse of any kind, which in coal 
reaches from 7 to over 16 per cent. of the whole 
amount. In the ability to command a forced fire 
almost instantly, without a forced draught, which, 
under some circumstances at sea, is of vital 
importance. In dispensing with the numerous 
class of coal heavers, stokers, &c., and all the in- 


[May 18, 1866 


—__ 


The experiment | convenience of raising clinkers and ash from the 


furnace rooms; and, finally, the diminished space 
occupied in the storage of the fuel. 


NEW FERRY BOAT. 
A small ferry boat has been constructed for 
Glasgow Harbour, propelled by jets of water forced 
through openings in the hull by a centrifugal 
pump. There are four channels from the same 
pump-cbamber, two leading towards the bows and 
two towards the stern. By opening the two former 
the vessel goes backwards; by opening the two 
latter it goes forwards; by opening one towards 
the bow and one on the other side towards the 
stern, if turns on its centre. If two on one side 
are opened, it goes broalside on. The channel 
are opened and closed by balanced valves, like 
engine throttle-valves. This little craft has been 
working successfully on the Clyde since November,. 
and its constructors claim for the principle many 
advantages, especially for ships of war. 


OLEATE OF SODA FOR SOAP BUBBLES. 

The commercial oleic acid made by the manu- 
facturers of stearic acid does not afford an oleate 
of soda that answers the purpose intended, even 
though it be purified by combination with oxide of 
lead, and separation by ether, etc. The best re- 
sults were obtained as follows:—Dissolve two 
ounces of good white Castile soap in twenty fluid 
ounces of boiling water, and add about one ounce 
of sulphuric acid, diluted with two fluid ounces 
of water and stir together; the fatty acids 
of the soap are separated and rise to the surface, 
where they collect and float as a clear yellowish 
oily laver. The vessel is now removed from the 
fire, and, with a siphon, decant the acid solution 
of sulphate of soda constituting the inferior layer 
of liquid, carefully avoiding the loss of the oily 
part by stopping in time. The oily acids are then 
well washed three successive times in hot water, 
separating them as before; after which, by 
exposure to cold, they solidify. The mass is: then 
weighed, put in a suitable disti, and half its weight 
of finely-powdered litharge added, and the mix- 
ture digested at a heat of 212° 70 225°, until com- 
plete union is effected. Th: resulting oleo- 
maregarate of lead, which differs from lead plaster 
only in- containing a smaller proportion of oxide of 
lead, is to be agitated with at least ten or fifteen 
times its weight of ether, in a bottle, until it is 
completely disintegrated. ‘The resulting liquid is 
transferred to a filter and closely covered; an 
ethereal solution of acid oleate of lead passes 
through, and a residue of acid stearate of 
margarate of lead is left on the filter. To the 
ethereal solution add aqueous muriatic acid as long 


| as chloride of lead is precipitated ; shakethoroughly, 


and pour off the resulting ethereal solution of 
oleic acid, recover the ether by distillation, and the 
residue in the retort will be nearly pure oleic acid. 
To make the oleate of soda, add two fluid drachms 
of oleic acid to one pint of boiling water, and then 
solution of pure caustic soda very gradually, until 
a clear solution is effected, very carefully avoiding 
an excess of soda, and, when cold, add sufficient 
water to make the solution measure a pint, if 
necessary. To this standard solution of oleate ot 
soda add one-half its bulk of glycerine, and the 
“suds” are ready for use in blowing bubbles. 
With a funnel about two inches in diameter, our 
friend has blown bubbles fully sixteen inches in 
diameter and of remarkable permanency, and so 
exceedingly beautiful and interesting, that he felt 
repaid for the time and trouble expended.— 
American Journal of Pharmacy. 


A TRANSCENDENT INVENTION IN STEAM. — 
We lately noticed the wonderful invention of a 
Mr. Danford, who has re-invented the old plan cf 
flashing water, in small quantities, into steam, and 
admitting this to the piston at the instant of its 
production. Mr. Danford has secured his English 
patent through Mr. A. V. Newton, and any one 
interested in the matter can purchase it at the Great 
Seal Patent Office. The patent is dated May 6th, 
1865, number 1.264. The contrivance will, we 
fear, be very short-lived.—Zingineering. 
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THE SPHYGMOGRAPH. | l 

Some two years since an instrument called the 

“ Sphygmograph ” was invented by M. Marey of 
Paris, for the purpose of registering the form of the 
movement of the blood in the arteries. This instru- 
ment was afterwards found to be very useful in in- 
dicating the variations in the circulation dependent 
on disease, and some few observers on the Conti- 
nent have applied it to this detection of discased 
conditions. In this country it has of late at- 
tracted attention, and we have before us, in a 
pamphlet, ‘‘On the Use of the Sphygmograph in 
the Investigation of Disease,” by Dr Balthazar 
Foster, Birmingham, the first published account of 
the instrament and its application to practical 
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ment as registered by the Sphygmograph. From 


the evidence brought forward by Dr. Foster, as well 
as from the experiments he has made in confirma- 
tion of M. Marey’s researches, we have every reason 
to believe that the Sphyg gmograph will prove a 
valuable aid both to the physiologist in experi- 


mental rssearch and to the physician in the study’ 


of discase. 


ARMENIAN GLUE. 

This article, so much esteemed for uniting pieces 
of broken glass, for repairing precious stones, and 
for cementing them to watch cases and other orna- 
ments, is made by soaking isinglass in water until 
it becomes quite soft, and then mixing it with 
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be ased), in French Bandy or good rum, as will 


make a two-ounce vial of very strong glue, adding 
two small bits of gum albanum, or ammoniacum, 

whicli must be rubbed or ground ull they are dis- 
solved. Then mix the whole with a sufficient 
heat. Keep the glue in a vial closely stopped, and, 
when it is to be used, set the vial in boiling water. 

Some persons have sold & composition under the 
name of Armenian cement, in England; but this 
compcsition is badly made; it is “much too thin, 

and the quantity of mastic is much too small. 

The following are good proportions :—Isinglass, 
soaked in water and dissolved‘in spirit, two ounces 
(thick); dissolve in this ten ferains of very pale 
gum ammoniac (in tears), by rubbing them to- 
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MR: GEORGE GLOVER’S PATENT STANDARD GASOMETER, METER, AND DIRECT TRANSFERER. 


medicine which has appeared in this country. In 
the first part of his paper Dr. Foster describes the 
instrument and its action, and by means of some 
well-executed engravings explains the manner of 
applying it to the wrist, in order to obtain the trace 
of the pulse beat. He also details several interest- 
ing experiments, which he has made in order to 
show the effect of the state of the capillary circula- 
tion on the rapidity of the heart’s action, and on 
the form of the pulse trace. In the second part of 
the paper several of the diseases of the heart are 
shown to be easily diagnosed by the instrument, 
and an engraving of the pulse trace, characteristic 
of each disease, makes this very clear. Dr, Foster 
also dwells at some length upon the diagnosis of 
aneurisms, and points out that other morbid changes 
in the great arteries, which have hitherto baffled 
the skill of physicians to detect, can be discovered 
by the modification they induce in the pulse move- 


spirit in which a little gum mastic and ammonia- 
cum have been dissolved. 

The jewellers of Turkey, who are mostly Arme- 
nians, have a singular method of ornamenting 


. watch cases, &c., with diamonds and other precious 


stones, by simply g glueing or cementing them on. 

The stone is set in silver or gold, and the lower 
part of the metal made flat, or “to correspond with 
the part to which it is to be fixed ; itis then warmed 
gently, and has the glue applied, which is so very 
strong that the parts so cemented never separate ; 
this glue, which will strongly unite bits of glass, 

and even polished steel, and may be applied to a 
variety of useful purposes, is thus made in Turkey : 

—Dissolve five or six bits of gum mastic, each the 
size of a large pea, in as much spirits of wine as 
will suffice to render it liquid; and in another ves- 
sel, dissolve as much isinglass, previously a little 
softened in water (though none of the water must 


gether; then add six large tears of gum mastic, 
dissolved in the least possible quantity of rectified 
spirits. 

Isinglass, dissolved in proof spirit, as above, 
three ounces ; bottoms of mastic varnish (thick but 
clear) one and a half ounce; mix well. 

When carefully made, this cement resists mois~ 
ture, and dries colourless. As usually met with, it 
is not only of very bad quality, but sold at exor- 
bitant prices. 


Tue Ruruven Prorerter.— We have been 
requested to note that the pump used by Mr. 
Ruthven on board the Nautilus, and in conjunction 
with the valves described by us in our last, is that 
gentleman’s own invention. We take pleasure i in 
noting this, as the idea has got about that the fact 
is otherwise, and because, also, we have ever made 
it our endeavour to givé honour where it is due. 


MESSRS. COLLIER’S BORING MACHINE, 

The great increase which has, during the last 
few years, taken place in the size of our marine 
engines and other machinery has rendered neces- 
sary the. employment of tools of a far heavier 
description than those formerly used. Of such 
tools we have already given several excellent 
examples in the present volume, and to these we 
now add a large vertical drilling and boring 
machine, constructed by Messrs. William Collier 
and Co., of Salford. The engravings: of this 


machine, on page 286, which have been prepared | 


from a drawing kindly furnished by Mr. James 
Fletcher, represent a front and side elevation of it 
and clearly show its general arrangement. The 
bed of the machine is 18 ft. in length, and is fur- 
nished with Y grooves similar to those of a planing 
machine, upon which slide three tables for carrying 
the work to be drilled or bored. The central table 
is 6 ft. long, and each of the others is 2.ft. long ; 
they can all be shifted along the bed by means of 
a rack and pinion movement, The central table 
has a slot in it, 2 ft, long, through which the boring 
bar can pass. 

At, one end the bed is increased in width, and 
upon the part so widened are erected a pair of 
strong standards which support, by means of a 
cross frame, the boring machinery. The shape of 
the standards will be seen from the side elevation. 
The main spindle is of wrought iron and is 9 in. in 
diameter ; it is carried by two bearings, one level 
with the underside, and the other with the upper 
side of the cross frame, which is deepened in the 
centre, The boring bar inserted in the socket at 
` the lower end of the spindle, passes down through 
the central table, and is steadied by running in a 
bush placed in a strong stay attached to the bed. 
The spindle is driven by a bevel wheel fixed upon 
it just above the lower bearing, this wheel being 
geared into by a pinion keyed upon a horizontal 
shaft placed as shown in the engravings. The shaft 
just mentioned carries a set of cone pulleys; and 
it, and a cougtershaft placed over it, are furnished 
with ge: ring similar to that fitted to the headstock 
of a lathe, so that the machine can be run either 
in single or double gear as may be desired. The 
machine is driven by a 6 in. belt. The cross frame, 
with the whole of the boring apparatus, can be 
raised or lowered, it being secured to the side 
standards by bolts passing through slots in the 
standards, as shown in the figures. — i 

The spindle has a vertical traverse of 8 ft., the 
feed movement being effected as follows: The apex 
of the spindle is provided with a crosshead, the 
arms of which carry a pair of nuts working on a 
couple of screws placed one on each side of the 


spindle above the cross frame. One of these screws. 


is right and the other left handed, and the nuts are 
coupled so as to work together by means of spur 
wheels formed on them, as shown in the engravings. 


The nuts are driven by a pinion which gears into 


one of them, and which is carried by a vertical 


shaft passing down on one side of the screws. At f 


the lower end of this shaft is a spur wheel, into 
which a pinion, fixed upon another vertical shaft, 
gears; this last shaft. is driven from the main 
spindle by spur gearing and a friction box, the 
latter giving the power of varying the amount of 
feed. For raising the spindle quickly, the shaft just 
mentioned ig furnished with a bevel wheel, driven 
by a bevel pinion fixed upon a horizontal shaft 
carrying a pair of fast and loose bell pulleys. By 
using this arrangement, which is shown in the front 
elevation, the spindle can be readily raised when 
the machine is at rest; the feed gear being of 
course disconnected. The total weight of the 
machine which we have described, and which ap- 
pears very simply and effectively arranged, is nearly 
40 tons. One of them has been supplied to the 
Dennystown Forge Co., of Dumbarton, by Messrs, 
Collier, who had previously made a similar machine 
of slightly less dimensions.— Engineering. 


Messrs. Atchley and Co. have in the press a new 
work on ‘‘ Blast Engines ” (illustrated with engrav- 
ings), by H. C. Coulthard, Esq., engineer, in folio. 

The lower the temperature at which a bronze gun 
can be cast, so long as it fills the mould, the better 
will the gun be. 
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LETTERS TO THE EDITOR. - 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


CONSTRUCTION OF TEMPLATES, 
Sir,—T have been a constant reader of the ENGLISH 
Mronanic since it was first published, and I think that 


“IT have been much benefited by the useful information 


it conveys, and I have no doubt, sir, that thousands more 
have drawn valuable information from its pages. I 
am certain that the questions and answers by your 
numerous correspondents form a very interesting 
feature of the work. I have a question to propose, and 
I hope some one of your correspondents will give me 
the desired information, namely, the most cheap and 
easy method of making atemplate to construct the egg 
ends tocylinder boilers. PETER SOUTHALL. 


EQUATORIAL STAND. 

Sir,—As I get your very useful periodical in monthly 
parts, it was only this morning that I saw the enquiry 
of Mr, J. Robisher, respecting the equatorial stand in 
No. 52, or I would have replied to it before. Heasks, 
how is the vertical motion in declination to be obtained P 
If he will again refer tothe drawing and description in 
No. 52, he will see that there are described two pieces of 
2in. pipe, and two other pieces of I}in. pipe, 
to turn freely inside them. One of these pieces 
of 2in. pipe is fixed to the stand, and forms the polar 
axis, to give the equatorial motion, which he says he 
perceives. The other piece of 2in. pipe is fixed on to the 
lin. piece, that turns in this polar axis, and forms the 
declination axis to carry the other piece of l}in. pipe, 
and the cradle and telescope. Thus there are two axes 
at right angles to each other, and by the combination 
of the two motions there allowed of, the telescope may 


. be placed in any direction, but to give a vertical motion 


to the telescope these two motions must be combined; if 
the polar axis point any where but to the zenith, and 
indeed, when pointed in that direction, it forms a very 
convenient and easily fixed stand, as the polar axis may 
be screwedinto the top of. the stand, and for a portable 
stand I find that way very convenient, but, of course, it 
is no longer an equatorial. In the second query, as to 
the driving the telescope after the star. If he will again 
refer to the drawing in No. 52, he will see that the lin. 
pipe that turns inthe polar axis protrudes beyond the 
disc which is on the end of the 2in. pipe forming the 
polar axis (and which discs, I may as wellsay here, are 
to hold the circles for the hours and degrees of declina- 
tion), although the artist has drawn it too large, so 
that it looks like a continuation of the 2in. pipe, but it 
is meant forthe l}in. one that carries the declination 
axis on its other end, so that if that pipe is turned in any 
way, of course the other axis, and the telescope that is 
carried by the pipe that is in it, is also turned by that 
action, and ifthe polar axis is pointed to the north, the 
telescope is turned in the course of the star. ° 

Trusting I have made this clear to all your readers, 
but perfectly willing to correspond with any who wish 
for more information on the subject, I am, sir, yours: 
truly, PHILIP VALLANCE. 


OBLIQUE SECTION OF TUBE. 

Sir,—In No. 58, p. 113, there is a mistake in Daniel 
Lambert’s question to Mr. Thomas Symonds on the 
oblique section of tube, the word * level”? should have 
been “bevel.” Please insert this, asit may mislead Mr. 
Symonds in givingthe answer. The word bevel, instead 
of level, isa most important one in the question. ` 

DANIEL LAMBERT. 


THERMOMETERS. 

Sir,—As reference is often made in your pages to the 
Centigrade and Reaumer’s thermometers, I send the 
following extract from Reid’s treatise on Clock and 
Watchmaking. 

Fahbrenheit’s thermometer is the one mostly used in 
England. The space on the scale of it between the 
boiling and freezing points is divided into 180 degrees, 
0, or ‘f zero,” is 82 degrees below freezing, at the tem- 
perature produced by mixing snow and salt together— 
so freezing is marked 32° and boiling 212°, The Centi- 
grade thermometer, inyented by Celsius, is used in 
Sweden and France. e freezing point is marked 0, 
or “zero,” and the space on the scale to the boiling 
point is divided into 100 degrees, so that 100° C, = 180° F., 
or 5° C.=9°F. To convert Centigrade degrees into 
those of Fahrenheit :—Multiply those of Centigrade by 
9, divide by 5, and then add 32; the sum will 
be the degrees on the scale of Fahrenheit. Thus :— 
100° x 9 = 900 + 5 = 180 + 382=— 2122 Reaumer’s 
thermometer is used in Spain, Italy, and other parts of 
Europe, and in Russia. The freezing point is marked 
0, or “zero,” and the space on the scale to the boiling 
point is divided into 80 degrees, so 80° R. = 180 F., or 
4° R. = 9S F., inspace (not temperature). 
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To convert the degrees of Reaumer into those of Fah- 
renheit :—Multiply those of Reaumer by 9, divide by 4, 
and then add 32; the sum will be the degrees on the 
scale of Fahrenheit, Thus:—80°R, X 9=720 =+ 4 = 
180 + 32 = 212° F. HOROLOGER, 


VELOCIPEDE CONSTRUCTION. 


_ Sir,—Seeing that the use of velocipedes is on the 
increase, the question raised by Mr. Tonkes is avery 
important one. I, for one,am ofopinion that the velocipede 
is not to be despised. There are certainly some made in a 
clumsy fashion, and are consequently found to be of 
little value, but when we hear of others going at 10 to 14 
(I have heard of one being driven even at the rate of 17). 
miles an hour, there must be some advantage in 
their use, for it is evident that if a man can 
drive both himself and machine faster than he can 
walk or run, and do this for a much longer period, 
there must be power gained, and if so it ought to be 
capable ofan explanation. It appears to me that aroll- 
ing motion requiresmuch less power to maintain it than a 
walking motion. Theoretically,if a road be perfectly 
smooth, and iffriction, and the resistance of the air, were 
annihilated, a velocipede, or other vehicle on wheels, 
once set in motion, would never stop. Of course such a 
‘state of perfection is impossible, but friction can be 
lessened to a considerable extent, and the more 
this is done the greater is the power gained ; henceit has 
been found that whilst on a gravel road each ton requires 
a tractive force of 147lbs, or about 1-l5th the weight, 
drawn on. a well laid pavement the tractive force 
required is only 33lbs, or about 1-68th, and on a railway 
the force necessary to draw a ton is only 8lbs., or 1-280th 
part ofthe load. A consideration of these facts explains 
how aman may movel0or 12cwt.inahand cart--nouncom- 
mon occurrence—a weightwhichhe couldnot stand under, 
much less carry tö a considerable distance. “A compari- 
son of the forces required iñ a rolling and walking 
motion may be arrived at if we consider that the former 
is the motion of a perfect wheel on its own ‘axis, which 
axis does not rise-or fall, consequently in theory there 
is no force expended; and the latter:“is like the 
motion ofian imperfect wheel or the spokes,of a wheel 
without a rim, the farther the spdkes are from each 
other the greater would be the rise ‘and fall! of its axis, 
and the greater the loss of power. A man’s legs may 
be likened tO these spokes, the longer the! atrides he 
takes in walkitig the greater the power expended, for 
his centre Of Bravity is at evety step ‘alternately 
lowered and raised proportionately. If a mans legs are 
each 30 inches'long and he strides 30inches af every step, 
this rise and! fay would be about 4inakes, as Will be under- 
stood by, exathining the triangle ‘represented in the 
figure, where: L L represent the legs separated from 
each other as iy the act ofstriding, P the peehandientar 


to the 


S in C 1g, E 
base line's, which latter is the length of a single 


wt hae vee 


‘stride. Ib. ig evident that the difference between the 
1 


‘length of Land P will be the tise and fall at every step. 
Po find the leneth of. P. substract the square of half the 
length of the line S. from the square of L, the remainder 
will be the square. of the perpendicular P, thus :~ > ` 
~- 802—152—262 nearly i 
then 30 — 26 = 4 inches. 

Therefore as it is necessary. to lift the full weight 
carried 4inches for every 30inches of progress, it would be 
requisite in order to move a ton horizontally to expend 
4-30ths or 2-l5ths of the power required to raise it 
vertically, or about 299 lbs, which is nine times the 
power requisite to move a ton in a wheeled vehicle over 
a well-laid pavement. A further advantage would 
appear of the rolling over the walking motion, if the 
friction of the joints was taken into account; also if 
the strides were longer a greater amount of power 
would be expended; but it must be admitted that, if 
the strides were shorter a corresponding gain of power 
oe with a corresponding loss of speed would be the 
result. 

From the above figures we may easily deduce the 
power expended in walking by aman weighing 1 cwt. 
for 299-20ths=14'95 lbs., and the power necessary to 
propel a velocipede of the best construction would be 
33-20ths=1°65 Ibs. A man walking and pushing a 
velocipede would therefore expend 14°95 + 1°65=16:60 lbs. ; 
a man sitting on and driving a velocipede 33-10ths=3°3 
lbs.; a man sitting on and driving a velocipede Con- 
taining a box of tools or other luggage weighing also 1 
cwt., or altogether 3 cwt., 33-6'6=—4'95 lbs. only. This 
advantage too is obtained without the great incon- 
venience of being constantly under the weight carried. 
If the above be a fair comparison it would not be 
altogether judicious to throw cold water on a subject so 
promising as the improvement of velocipedes. Mr. 
Zuinglius offers some good remarks on this subject, but 
there is one thing I. do not understand : he says, after 
stating that it is very tedious work driving one of these 
machines, that any one who takes the trouble to 
calculate the powers of levers, &c., might predetermine 
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the same; now I can agree with him that simplicity in 
construction should be aimed at, but I do not believe 
that any great amount of power is lost „by using either 
levers or wheels, when the machine is properly con- 
structed, other than frictional resistance : but if Mr. Zuin- 
glius can show by calculation that there is a very Serious 
loss, he will render good service to those who are 
about constructing a velocipede by showing distinctly 
where the fault lies. Sufficient attention may not have 
been given to the importance of springs In reducing 
the jolting unavoidable in all vehicles running at high 
speeds. Some of your correspondents have sent 
diagrams of velocipedes appearing to have no springs 
at all and which indeed appear to be incompatible with 
the useof springs. This would seem to imply that springs 
are of little use. Are they useful or are they not, and 
to what extent do they interfere with the transmission 
of power from the handle to the driving wheels? This 
T think is a very important question. J. HACKING. 


THE VELOCIPEDE. iat 
Sir,—Allow me to contribute a plan for a velocipede 
to the pages of the ENGLISE MECHANIC. Fig, Lisa side 


ie 


Fig. 1. 


view; fig. 2a front view of machine. The axle does not 
revolve, but is a fixture, as incommon vehicles. aa are 
the driving wheels, which are propelled by an endless 
thain Bs, passing round the nave ofeach wheel and over 
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Fig. 2. 


two small wheels attacheđ to the sides of the seat, mo- 
tion to which is given by handles worked by the arms. 
Each driving wheel acts independently ofthe other so 
that the guiding can be done by the handles. The small 
wheel behind works in a fork, and can be used for steer- 
ing if necessary. This machine will ascend hills, turn 
sharp corners, and can be propelled 12 miles an hour 
with ease. c foot board, s seat, D steering lever. 
W. J. S., Bermondsey. 


A REGULATING VELOCIPERE, | 
Sir,— Your valuable journal has for some time past 


contained many letters and suggestions respecting the 


construction of the velocipede. - The velocipede being 
a machine in which I take a great interest, the perusal 
of your columns has been to me, I assure you, a source 
of no small pleasure. Your correspondents generally, 
I am sure, deserve great praise for the very “ help-each- 
other” spirit which they display. ; 

I have long thought that it would be very desirable to 
introduce some plan into the construction of the veloci- 
pede, by which the power and speed could be regulated 
at pleasure to suit the varying inclines of the road. All 
who are conversant with the working of these machines 
will have noticed the great disadvantages under which 
they work (especially those having large ,drivers) in 
ascending an incline; take for instance one having four 
feet drivers, and propelled by cranks and levers, calcu- 
lated to be driven at the rate of 60 strokes per minute, 
or eight miles per hour; that speed may be accomplished 
on a level, but no sooner does the machine reach the 
foot of an incline (say 1 in 20 or 24), than the speed is 
greatly reduced, and instead of making 60 strokes per 
minute, there will be diffeulty in getting 30. Hence it 
follows that the effective power applied is least in 


ascending a hill—at the very time when it should if pos- 
sible be greatest. This disadvantagein ascending inclines 
may of course be partly obviated by making the drivers 
very small; but then again, if we make our drivers very 
small we cannot make progress on a level surface or in 
descending an incline. I conclude, therefore, that no 
velocipede can suit our common roads, or be economical, 
unless it can adapt itself to the various conditions under 
which it may be placed. I have given some little atten- 
tion to this matter, and asa result, I send you the 
following sketch of a plan for the accomplishment of 
the object named, Only the working part of the veloci- 


ep 


pede is shown. Risa rachet wheel, fast to the centre 


of the driving axle; it is worked by the upright lever L, ` 


the connecting rods C R, and the catches ©. F is the 
fulcrum of the working lever, iC Bi cross-bar for the 
hands, C B2 cross-bar for the feet, S seat. The joint J 
can be shifted higher or lower as required. This plan, 


it will be seen, obviates all the disadvantages of the crank; | 


there are no dead points, and any incline may be 
ascended. Where only one lever and one rachet wheel 
are used, the movement of the body will very much 
resemble that of rowing a boat. Iintend applying this 
plan to my own velocipede, but before doing so I would 
be very glad to hear the opinions of some of your corres- 
pondents respecting it. Very probably someof them 
may be able to suggest an improvement on it. 
J. HASTINGS. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


ELEcTRO-MaGnetic Colin MaAcaine.—Wil any reader 
inform me how to construct an electro-magnetic coil 
machine, a small one, and tell me the price of the magnet, 
and how the coil is constructed ?—T. R. F. 

SILVER DIAL BLEACHING.—Thanks to ‘‘ An Old Hand.” 
I bleached a dial as directed and found it all right, except 
the figures, whick were not up to the mark. I gave the dial 
a few rubs on a piece of flat ground glass, which brought 
the figures up equal to new. Will ‘‘ An Old Hand” tell me 
what kind of paint is used for black figures, and how the 
painting is done ?—HOROLOGER, 

LocoMoTivE,—I have a small iron locomotive boiler 2 
feet long, complete, 6 inch diameter, inside fire-box 7 inches 
square, with 93 tubes. When I get the steam nearly up, 
and put on more coal, however small a quantity, the steam 
drops down immediately and deadens the fire nearly out, 
Will any kind reader assist me in this difficulty p— 
P. SHEFFIELD, 

PHOTO-AMATEUR,—Will any reader kindly give me a full 
description with drawings in detail, so as to enable me to 
construct a solar camera for enlarging negative photographs, 
also describe the necessary number, name, size, and price 
of the lens employed ?—G. J. L. 

PRITCHARD'S TREATISE ON OPTICAL INSTRUMENTS.—I beg 
to ask “Amateur Turner’’and others who have recommended 
Pritchard’s treatise on optical instruments if they can dircct 
me where to purchase the work, as I have sent twice, 
through my bookseller, tə Baldwin, Paternoster-row, and 
they say it is not to be obtained either new or second-hand? 
—M, ENGLISH. ; 

TELESCOPE. —From information given in the ENGLISH 
MECHANIC, I have constructed a telescope. The object glass 
is 5°2in-hes focal length, and 13 in. aperture, the eye-glass is 
linch fucallength. Isit practicable to put more magnifying 
power on, and if so, which is the best way to set about it ? 
As it shows Saturn but imperfect'y, will some optical friend 
assist me ?—M, ENGLISH. 

PHOTOGRAPHY.—I have a small convex lens ; can any of 
your readers oblige by stating if a photographic camera can 
be constructed with it,and if so, expiain the process? —C.D.V. 

SOFTENING Fites.—Some files I have purchased at the 
shops are too hard and brittle for wrought iron, Will some 
correspondent inform me if it is customary for workmen to 
let down the temper of their files, and if so, by what method 
is it accomplisheu ?—P. & H. 

GRINDING LENS,—-Thanks to contributors fer information 
lately imparted through the columns of the ENGLISH 
Maca nic respecting lens grinding, Will one of the well- 
informed writers kindly tell me how the motion is got? Can 
the tool be chucked in the lathe and the gluss held against 
it as it revolves ?—Divo GENITO. 

Starninc.—Can any reader infurm me what stain is used 
for staining beech in making planes, &c? Also tell me 


of any cheap and good book on staining wo.ds, &.— 
T. SIMPSON. l 

Brazinc.—Will any reader tell me what I can put upon 
iron to prevent it scalirg when being brazed? I often have 
tob aze two bright pieces together, but the fire eats into the 
iron and spoils the work. I have tried such means as clay 
and whiting (to cat the iron with), but it either falls off or 


` forms into a sort of slag that is too hard for the file to touch. 


Sometimes iron and brass are pitted at the bottom of the 
pits ; what is the chemical action that takes place—ig it the 


action of the borax wh:ch is used in brazing? I only find it 


take place with large pieces, as 1 inch tube 3/16 inch thick, 
with a square piece upon it.—HARD SOLDEB. 

SILVERING BRAss.— Will any correspondent give me a 
recipe for colouring brass, &c., to imitate silver? I have 
seen a powder sold in markets by pedlars, and have tried 
it, but it will not stand for many hours, Is there any 
process to plate smail articles with silver without the 
battery ?.—ANNIE MARRIS. . 

PIANOFORTE CONSTRUCTION.—Will any reader oblige me 
by answering the following queries :—1. The best material 
for covering pianoforte hammers and where. procurable at the 
West-end of London. 2, The best wood and dimensions for 
the frame of cottage sound boards to carry a good stout string. 


3. Where to buy the covered wires, also whether they are sold 


by gauge or position in the octave, similar to harmonium 
reeds ?-—B, Fiat. 

ACTION oF INDUCTION CoIL.—Will “ Electra” explain 
the action of a simple induction coil, and say how tbe gal- 
vanic current passes from the primary coil to the secondary ; 
while there is no metallic connexion between the two? And 
which pole of the battery is connected with the contact 
breaker ?—Z. Y. X. 

SWELL OF TuBES.—Can any reader tell me the rule to 
find the development of tubes; that is, how to find the 


swell of the tube B at A and C, and of the hole at e, as 
shown in drawing; and also tell me how to make a plate 
that will envelope a cone in the following form of figure 
A, B,C, D. 


A B 
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I would recommend such readers of the ENGLISH 
Mrcuanic as do not care to bind up their weekly numbe:s 
to give them to some of the lads in the boiler yard, so that 
through the valuable information contained in its pages they 
may become skilled artizans and cease to fear all foreign i 
competition in labour,—JAMES MARSHALL, 

COLOURING METAL.—Can any reader inform me if it is 
possible to colour white or patent metal (the same as brasses 
are lined up with) to a deep red tint; if so, what is the 
process P— JoB THOMAS. 

Ho.Loway’s VELOCIPEDE.—Will R. F. Holloway give a 
more distinct account of his velocipede? How is the belt 
attached to the pillars, are the pillars back and front, or on 
the side? I should jike to make one.—J. H. E. 

STEAM EnGiNge.—I am in the same fix as ‘‘ W. Hinds” 
with a small engine that I am making, The cyiinder is 13 in., 
3 inch stroke, standards 2 high, centre of cylinder boreing 
to crank shaft 7 inches, Ishould feel obliged if W. Watson 
or some other kind friend would tell me how I could work 
the slide.— CHARD, i 

STEAM PRESSURE. — Will any reader explain to me the 
difference in working and construction between a high 
pressure engine and a beam engine ?—A. M. E. 

SINGLE NEEDLE TELEGRAPH.—Will “ Electra ’’ explain 
a few questions with regard to the Single Needle Tele- 
graph he was kind enough to give in No.5? 1, Does 
the instrument require a battery P 2, How are the coil 
frame, coils, and dial made? 3, Which are the wires the 
telegram passes? 4, What isthe return wire from the 
coils, and which is the line wire? 5, Are the two bed- 
pieces connected in casting? 6, What is the Morse key 
used for P—A.N. 8. . 

Czuntrx-Bits—Will any reader suggest an effective 
and simple centre-bit for cutting holes of yarious dia- 
meters? All I have purchased at tool shops are far 
from satisfactory. If permitted by the Editor a sketch 
of the proposed bit would be useful to others as well as 
to A JorngzR.—[Any drawing forwarded to us likely to be 
of use to our readers will readily be engraved and 
published.—Ep. E. M.] ` 

Twine.—Can any reader inform meof a desciiption of | 
fine cord or twine, that will bear a moderate strain without 
stretching, and will not shrink with damp ?—TWIst. 

VIOLIN VARNISHING, &cC.—Can any reader inform me 
where M. Otto's treatise on the construction of the violin 
can be obtained? and also inform me how to stain and 
varnish a violin,—R. N. Wren. 


Satrras’ Fans. An Amateur is very much obligéd to 

T. T. Parkinson for the information he gave respscting 
Smiths’ Fans, and will think it a favour if Mr. Parkin- 
son Will igive a rough sketch of the Fan itself, if the 
Editor is willing to incur the expense of the insertion.— 
[We are quit: willing to engrave the suljeci for the 
benefit of such amateurs as may be inberested in Fan 
constriction.—Ep. E. M.] 

Heiting AND SaRinkinG or Hoops.—How much will a 
cast-iron hoop, 4ft. 6in. diameter, 8in. wide, šin. 
thick, expand when heated red hot? The hoop wiil have 
a plate cast on ones de of it Zin, thick, full of holes to 
reduce the weight, and in it a centre opening lft. 6in 
diameter. Will the hoop break in contracting ?—it being 


put on a very hard substance that will not give —Can 


some reader help me ?—IsLE oF Docs. 


OUR SUBSCRIBERS’ EXCHANGE. 


ELECTRICAL Macuinz.—W. Leigh Sharpe has a Qin. 
cylinder electrical machine, with glass stool, quart 
Leyden jar, discharging rods, &c., contained in strong 
case 22 x 17 x 15 inches, cost £6. Also a polariscope 
(td exhibit the phenomenon of polarized light), including 
several mounted crystal objects, viz., a butterfly, a 
petunia, &c. Also a portable magneto-electric machine 
(out of repair). He is willing to exchange these for a 
hand lawn mowér in good condition,—13, Grove-villas, 
Loughboro’-road. - 

ELECTRICAL Maturne.—I have a very powerful Elec- 
- tric Machine, very strong, my own make, cylinder 20in. 
long, 12in. diameter, on steel spindle and centres, on a 
good mahogany frams, conductor 3ft. long, 6in, dia- 
meter, stand for sams wheel to drive it, and all com- 
plete. I wish to exchange for screw die, stacks or taps, 
such as Whitworth’s, or any useful engineers’ tools.— 
JamMeS Martin, 19, Wilson-street, New-cross-road, 
Deptford, Kent. i 

WATCEMAKER’S TooLs.—I. Lambe, 5, St. John’s- 
square, Clerkenwell, publishes an illustrated price list 
of watchmaker’s tools, &c., which I think would be very 
useful to “‘ Amateur Watchmaker.” —HOROLOGER. 

Enaint.—I should like to exchange for a lathe, or 
small steam boiler, or any useful tools, a 3#in. oscil- 
lating cylinder with both covers, steam chest, bed 
plate, and side frames, crank-shaft, with four brasses 
for same, brass cross head, brass valve and face 
for cylinder, reversing levers and eccentric, and straps. 
The bedplate is constructed for 2 cylinders, but one can 
be worked. The articles mentioned are partly fitted 
up, and would make a very compact engine if finished, 
—T. MATTHEWS. 

Bracke anp Bits.—J. G. B. has a best Glasgow brace 
and 38 bits, including two screw bits, which he will 
exchange for a telescope or microscope, a case of 
mechanical drawing instruments, or any useful article 
of corresponding value. It cost 30s. amonth since, and 
has scarcely ever been used.—Address, J. G. B., care of 
Messrs. Guthrie and Shier, 22, Argyle-street, Glasgow. 

OLIVER Hamurr.—‘ Washington” is-informed that 
. the address of Mr. James Martin is 19, Wilson-street, 
New Cross Road, Deptford, Kent. Mr. Martin will 
ee ae pleasure in corresponding with “ Washing- 

on. 


Wire Covering Macuinz.—I see that “Robertus ” 
wishes to exchange a wire covering machine for a 
microscope. I havea very complete one, and should his 
machine be of practical use to me to cover wire with 
cotton for my business, I should be glad to treat with 
him. Will “ Robertus”? be so kind as to send me a 
description of the machine, with its dimensions P— 
Address, J. Lowzz, No. 3, Sandiwich-street, Burton- 
crescent. l 

Frure.—J. V. B., West Bromwich, has an eight-keyed 
cocoa wood flute, worth three guineas, he would like to 
exchange for a parallel vice, or a small lathe; he would 
be willing to pay or receive the difference. 

TAn VELOCIPEDE.—I should like to correspond with 
W.T. D., on the subject of his velocipede, if he will 
publish his address in this colùmn.—DUNDEE. 

Viourn.—I have a very good violin, and should like to 
exchange it for a small and well finished working model 
ofa steam engine (beam) or some similar article.—A 

JOINER. 

STONE-BRÈAKING Macuine.— Stone Contractor” will 
find a stone-breaking machine regularly at work at 
Bardon Stone Quarry, near Leicester. If he wishes 
for further information let him write, enclosing a 
stamped envelope, to the proprietor of the quarry, who 
will send him all necessary information.—ANDREW 
_ BLADON. l l 

Stone Breaxine Macnıne.—=“ Stone Contractor” is 
requested to communicate with Mr, W. T. Rawle, 36, 
Prince-street, Bristol. 

CYLINDER.—I see that “Wansborough”’ requires a 
cylinder. I havetwo that will suit him very well, one 
brass and theotheriron. My address is 19, Wilson-street, 
New Cross Road, Deptford, Kent. . 

Harmonium Maxine.—If “J. W.” will make known 
his address I shall be glad, as far as I am able, to send 
him the information respecting harmonium making 
which he requires.—W. H. W. . 

PHILLIP B. may obtain all that he requires at 4, 
Gibson-street, Waterloo-road.—B. F. E. 

Ma@neric Buri.—ifH.T. H. will send two stamps 
to Mr. F. J. Cox, of 22, Skinner-street, Snow-hill, Lon- 
don, he can obtain a catalogue (Section Five) containing 
prices of electro-magnets and all apparatus of a similar 
nature.—R. P. 

Wu. B. can obtain prices, drawings, and full particu- 
lars by enclosing a postage stamp to W. and T. Pye, 
a oo Works, Pin Mill Brow, Ardwick, Man- 
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“Thee tö inform “HH. T.H.” that heean obtain the 


necessary brass work for making an electric bell, or one 
ready madè, for a few shillings, ‘of Mr. H. Hvans,1la, 
Endell-street, Long Acre. —J. R. : 

Curmicats.—A. Stead is desirous of exchanging a 
chest containing nearly 40 chemicals, spirit lamp, 
glass tubing, &¢., for 50 varieties of foreign stamps, 
address, Somerset-street, Barnsley, Yorkshire. __ 

Brass Castines.—I wish to purchase some small brass 
castings, for a horizontal engine. The length of the 
The diameter inside when bored 
out about lin.—J. M., Watchmaker, Wisbeach. 

PHOTOGRAPHIC ApPpaRATUS.—I have a photographic 
apparatus, second-hand, consisting of camera, lens, 
stand, two dark slides, focusing glass, bath, de- 


veloping dish, bottles, chemicals, glasses, &c., all in| 


good working order, for taking positives and negatives, 
portraits‘and views. Iam willing to exchange the same 
for a good set of mathematical instruments, or to the 
same value of mechanical dentist’s toolsor some other 
useful mechanical tools.—JoHN LExcEa, Post-office, Man- 
chester. 

Hurt or Boat.—I wish to purchase the hull of a boat, 
suitable for a screw, steam, about 6ft in length, breadth 
and depth in proportion, new or second-hand, —EXPERI- 
MENT. 

ARTIFICIAL Sxuate.—Can any reader inform me of the 
nature of the materials used in the manufacture of arti- 
ficial slate?—J. (x. 

TROUBLESOME.—Try C. Cordrey and Co., 34, Long-lane, 
Smithfield. 


REPLIES TO QUERIES. 


HARMONIUM REEDS.—“A. French Musician” may pro- 
cure harmonium reeds and (I think) ivories for keys at 
Messrs. Metzler and Co.’s, Great Marlborough-street, the 
former (Alexandre’s make) of five octaves, either 4, 8, or 
16ft. tone, at 31s. 6d. per set. Commoner ones may be 
had at less price.—A JOINER. 

HarmoniumM.—If. J. W. (No. 58) will go to the 
Patent Office, or to South Kensington, and read 
Lavanchy’s specification, dated about 12 or 14 years 
back, he will see the drawings of a very good harmo- 
nium: I have one made under that patent which I 
consider as good as, ifnot preferable to, an “Alexandre.” 
—B. Frar. 

ELrzcrRO-PLATE.—In reply to F. Cartwright, No. 54, 
the only way to get the mercury offthe plateis to make it 
red hot. Ifthe plating is not strong enough to allow 
this the articles will require to be replated.—Horoto- 
GER. . 

DIAMETER oF CYLINDER.—“ Yankee” will require a 
cylinder of three inches diameter and seven inch stroke. 
The weight of fy wheel is obtained by the following 
rule :—Multiply the constant number, 1368, by the horse 
power of engine, divide the product by the diameter of 
wheel in feet, multiplied by the number of revolutions 
per minute. The quotient is the Weight of the ring of 
wheelin cwts. as near as possible. If‘ Yankee’s” space 
is not limited, let the diameter of wheel equal from four 
to six times the stroke, according to the work it has to 
do.—Jack. 

Fruaws. 1n Castinas.— Frigidus,” in No. 58, com- 
plains of air-holes or flaws in brass castings, and wishes 
toknow how tò avoid them. The theory of the forma- 
tion of air-holes is as follows:—Melted metal is more 
bulky than cold metal, and as the outside of castings 
cool first it follows that the shrinking must. take place 
within. The so-called air-holes are in reality not air- 
holes at all, but cavities formed by the shrinking of the 
metal. To avoid them, endeavour to equalise the 
patterns by coring, &c. If such is not to be done, run 
trom the thickest part witha heavy runner. This process 
will tend to keep all in a fluid state until the outer 
or have set, and so fill the cavities as they form. 
—JACK. 

To WELD Cast STtEEL.—In reply to ‘'S.G.M.,” he 
will find the following simple recipe a very good one :— 
Put some borax in a clean iron ladle and put it over a 
clean fire until it becomes a liquid, then pour it out, and 
when cold grind it to a powder, which put in a jar or 
bottle, and cork until wanted for use. We are constantly 
as a this establishment, and findit answers well. 

SILVERING GLOBES.—Let Argent and Co. make an 
alloy of 80z. of lead, 20z. of tin, and 50z. of bismuth ; 
put a portion of this alloy into the globe, and expose it 
to a gentle heat until the compound is melted; it melts 
at 197° Fah. ; then by turning the globe slowly round 
an equal coating may be laid on, which, when cold, 
hardens and firmly adheres. This is one of the cheapest 
and most durable methods I know of for silvering glass 
globes internally. Or, if my fellow-reader likes, he can 
silver it with a solution of nitrate of silver, with which a 
little alcohol, water of ammonia, and oils of cassia and 
cloves have been mixed. The silver is precipitated by 
the reaction of the alcohol and oils in.a metallic state. 
But this is a more expensive process than the preceding. 
—ANDREW BLADON. 

SotpERinG.—In order to gratify the wish of “A 
Simple Mechanic,” I send two recipes, one for soldering 
steel and iron without heat, and the other for brazing it 
without heat. To solder: Take ioz. of thirid acid, 20z. 
of spelter, t0z. of bismuth, and 402. of nitric acid. Put 
them all into the thirid acid; after well mixing touch 
each part required to be soldered with the mixture and 
put thèm together. Tobraze: Taketoz. of finoric atid, 
20z. of brass filings, and loz. of steel filings. Put them 


all into the fluorie acid ; touch each part of the work 


with the mixture, and put them together. Take care 
that the fiuoric acid is put into an earthen vessel.— 
ANDREW BLADOÑ, 


o [May 18, 1866. _ 


_ WateHMarnrs’ Turns.—At the requestof “ Amateur 

Watchmaker,” Isend a rough sketch of the centres I 

use for pivoting. Fig. 1is turned down at A, and has 

6 grooves (different sizes) in it, as shown at Fig. 4, for 

the pivots to run in when using the pivot file. It is also 

turned down at B, and has a thin flange left on the end 
IQ AL FIG. S,  FLG,G. 


m 


cre - 
FLa.3 i 
SN ee a ot a nm Ww a oR Owe. 


through which six small holes are drilled. Fig. & 
ig for rounding up and burnishing the ends of the 
pivots. Fig. 2 is the centre I use for verge pivots. It 
has a notch filed in the end D, and is filed flat across, 
leaving the two fangs on the end, as shown at Fig. 6. 
The end C is made the same shape as D, but is shown 
at right angles. The fangs are to prevent the file slip- 
ping up the body of the verge when making the foot 
pivot. The dotted lines at D, are intended to show the 
pivot file in position. Fig. 3, is the centre I use for 
turning; it has a female centre in each end. I used all 
my centres for a short time soft, so as to get the grooves 
right shape and size. I then hardened them and made 
my bottoming broaches exact size to free verge holes, 
when the pivots were filed down as small as hard 
centre would allow. I also put brass collets on my 


’ pivot broaches, just far enough up to allow the broach 


to open plate holes right size for pinion pivots made on 
centre, Fig. 1. I shall be happy to send directions, if the 
editor will permit for pivoting in verges, staffs, pinions, 
&¢.—HoroLtoger.—[Any practical information our 
esteemed correspondent may forward to us for the use 
of Po MI find ready admission into these columns 
— ED. i. . 

WATCHMAKING. — SugAPING CENTRES. — Although 
“Amateur Watchmaker” seems to expect an answer 
more especially from “An old Hand at the Work,” 
still, on the strength of the maxim of two heads being 
better than one, I think my attempts to explaiu his 
difficulty may not be out of place. The back centre (or 
the one on the left hand) must be filed to the shape 
shown in the drawings Fig. 1. The advantage of the 
point A, is, because it allows of the screw-collet being 
fixed close tothe end of, a/pinion or a balance-staff. 
The shape of the right-hand centre for filing down and 
polishing the pivot (after having been turned) may be 
seen from Fig. 2, which is a top view of both centres, 


For the sake of elucidation, I have given a side and end 
view2of the pivoting centre, Figs. 3 and 4. Fig. 4 shows 
the small slots in which the pivot revolves when being 
polished. Afterwards, the pivot must be finished in the 
rounding up centre, of which Fig. 5 is a drawing. The 
rounding up centre must be made of brass. Ifthis does 
not satisfy ‘‘ Amateur Watchmaker ? I shall be glad to 
answer any other question on the subject he may wish 
to propose.—CESTRIAN. l 

RosEwoop Stain.—Mr. George Dutton objects to my 
criticism on his rosewood stain. I think it was an act 
of kindness to try and prevent the useless expenditure 
of time and money which his recipe, if tried, would 
most certainly have involved. I think also it was an 
act of kindness towards the Engrish MECHANIC, for 
what would more thoroughly destroy its reputation 
than the passing, unchallenged, of recipes so palpably 
impracticable as the one in question? If G. D., still | 
thinks that his recipe will answer, let him try it 
himself, and if he succeeds I will willingly make the 
amende honorable. IfI mistake not it is copied from the 
Scientific American, Under any circumstance my 
criticism was written in a friendly spirit, andG. D. will, 
I hope, accept it in a similar temper.—W™a, PICKARD. 

SKELETON Leaves.—J. L, must arrive at the proper 
strength of the chloride of lime solution to be employed 
by experiment ; everything depends on the strength of 
the leaves, &c. ry 1 part chloride to 3 or 4 water, 
immerse the leaves till quite soft, then draw them 
rather quickly through clean water three or four times, 
and finally between sheets of blotting paper, to which 
the interstitial portions will adhere.—Wwm, PICKARD, 


May 18, 1866.] 


Brownine Gun Barreis.—J. Chapman will find the 
following a good recipe for browning his gun barréls :— 
Equal parts of butter of antimony and olive oil, to be 
rubbed on while the barrel is hot ; expose to the air till 
sufficiently brown, clean carefully, and coat with a thin 
shellac varnish. Butter of antimony is a powerfully 
corrosive poison, and must therefore bé handled with 
care.—Wa. PICKARD. 
PHOTOGRAPHIC.—Let G. E. P. N., roughen the edges 
of the glass plates go that the film may hold to them. 
If this be done carefully and thé film leaves the glass in 
developing or fixing, the fault is in the collodion.— 
RICHARD PEARSON. , A 
Brass Castines.—Many thanks to “Carbon” for his in- 
formation respecting the Electro-Magnet for éngine. In 
reply to “ Frigidus ” on Brass Castings: Toavoid ‘“ air- 
holes,” let him prickthe sand well when the mould is 
finished to let out the air and have a head ofsay two 
inches of metal in the tap hole—Station MASTER. 
Fuuring Taps.—In answer to “O. W., No. 49, re- 
specting Fluting Taps, orrymersin ascrew cutting lathe. 
The following I have found a very simple and good 
plan. Havea cutter made with circular or globe end to 
fit your mandri! and revolve with it. Next place your 
tap Or rymer between two centres attached to your sur- 
facing glide in the saddle ; when you have done so you 
can start your lathe; commence the cut from one end 
and as you move your slide the cutter will flute your 
aP peautifully. The following is a rough diagram 


which may be useful to you. S, saddle of lathe; T, tap 
to be fluted ; C, cutter in nose of mandril; S, S; surfac- 
ing slide; M, mandril.—THos. MATTHEWS. 
Domustic TELEGRAPH. —If B. P. Ellis intends to keep 
batteries on continually, he would do well to have sand 
batteries, but I have constructed these, and cannot re- 
. commend them for experimental purposes. I now always 
use Bunsen’s battery with a solution of saleammoniac for 
the outer cell instead of dilute sulphuric acid, because the 
dilute acid eats away the zinc, when not amalgamated, but 
the solution doesnot. Twopint pots have been found to 
work four miles, with insulated wire and earthplates, but 
as I do not think Mr. Ellis would experiment with such a 
length of wire, the same couple of batteries will work, say 
from the bottom of the house to the top, one of the instru- 
ments, Of course, as Mr. Ellis would have a return wire, he 
would not have earth plates forsoshortadistance, A very 
simple reverser may be made in the following manner. 
Cut four pieces of bright brass and join two, by soldering 
with a copper wire four inches long, asin Fig,1, Then 


a. 7 
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FIG. 2 


take the two ether pieces and join them in the sanie mai: 
nër by a Goppér Wire two inches long, as ia Fig. 2, The wire 
must be soldered to one side, thé two pieces to the left or 
to thé right; solder two more wires; these wires are to go in 
the screw cups of the battery. Drill a hole in the centre of 
each piece of brass and countersink each hole so that the 
heads ef the serews may be level; now screw the four pieces 
oti a piece of dry wood, as in Fig. 3, The size of the brasses 
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should belin, wide and 14in, long, After the Wires to convey 


the electricity are put up and the telegraph instrument is. 


at the top of the house and the conveyance wires, two in 
number, are attached to each end of the coil of the instru- 
ment, the two ends at the bottom are to be attached to two 
small handles of brass, as in Fig 4. When a message is 
sent the two handles are to be made totouch the right pair of 
brasses, if the index is meant to turn to the right; if wanted 
to turn to the left the handles are to be put on the left pair, 
Now perhaps when Mr. Ellis puts the handles on the 
right pair the index would turn to the léft; he can remedy 
this by reversing the battery, ¢.e., put the positive wire 
where the negative was, and the negative where the 
positive was. Bythe adoption of what is called a code of 


signals, the deflections of a single index may be made to- 


denote all the letters ofthe alphabet. The code for asingle 
index instrument is shown in the following rough diagram, 
the number of deflections of the index to the right and 
left being made to indicate the letters under which the 
marks are placed. The deflections of the symbols for each 
letter commence in the direction of the short marks, and 
end with thelong ones, Thusit will be seen,that toindicate 


*ABCDEF 
VW AW AW YW AW 
GHIKLM 
Wve TE 
NOPQRS 
HM N 
TUVWXY 
WJ ad i if? 
AV 


the letter D, the index is deflected to the right once, then 
to the left once ; whilst two deflections, beginning with 
one to the left and ending with one to the right, make the 
letter R.—G, CUZNER. l e., l 
ENGRAVING Door PLATES.—The pin holes in the wax are 
caused by too much heat being applied te the plate, I 
think the wax should first be pounded in a mortar and then 
spooned into the letters; next resi the two ends of the plate 
80 that heat can be applied beneath, which should be 
done through burning strips of paper. Whea: the wax 
thus peany a = ee off, rub to an even surface with 
pumice stone and plenty of water, then apply emery paper 
and finish off with oons = Sauna Gute iil 
BoiLer FLUE,—Seeing the question of “A Young Engineer” 
I forward him the following diagram, A is a two flued 


boiler, B the doors, C the air valves for admitting the cold 
air, D. the lifters attached to the shaft, E the opening for 
the valves C, F is a clock for régulating the closing of the 
valves, Gis a lever for opening the valves, W is a crank 
connected to the clock chain, I hope this explanation will 
pe sufficient for ‘‘Young Engineer.” The cost of one for a 
double flued boiler will come to about £4;. the clock 
must be a strong one,—G. Payne, Oldbury. 

. TEMPLATE,—In answer to the enquiry of a ‘‘ Poor 
Blacksmith,” Stockton, I send the size required, which I 


hope will suit him ; if not I shall be happy to furnish him 


With aiiy farther information, so far as iS in iný power, 
for any diameter or any thickness of iron bya very simple 
method.~=DUMFERMLINE 


Tr is calculated thata body falling into the sun ata 
velocity of 390 miles a second would attain a temperature 
9,000 times that produced by the combustion of coal,’ l 
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ANSWERS AND NOTICES TO COR. 
RESPONDENTS AND READERS. 

ALL letters intended for the Editor should be ad- 
dressed to 75, Fleet-street. . w 

Correspondents are requested to keep copies of their 


drawings and manuscripts, as the EDITOR eannot under: 
take to return such as may be rejected, 5 


JANES BROWN. —Thanks for your information, but it had 
been anticipated by another correspondent. ` 

R. B.—You must either procure a patent or sell your in- 
vention tosome manufacturer. As you are without money, 
we should advise the latter course, . 

J, S., A SUBSCRIBER,—You can purchase the article for 
half thesum that the material would cost you in con- 
structing it. 

ENGINEERS.—The charge for one insertion will be 3s, 6d. 

A, M. E.—A very useful little work is sold by Triibner and 
Co., 60, Paternoster-row, London, 

E. B. W.—The plan would never work; construct them 
separately, and of the usual size, 

B. Jos,—Your question was not inserted, but you were re- 
ferred to page 17, No. 28, of the ENGLISH MECHANIC, ` 

E, R. GILL (Leeds).—Send 48 postage stamps, 

. Y. B.—Your letter contains too much abuse and too 

- little argument. We decline to insért it, 

ANNIE MARRIS,—Write to Mr. Cox. He will give you ail 
the information you require. Ms 

INEXPERIENCE.—If the two intended names were in the 
declaration, but not in the provisional specification, this 
might be remedied easily and without outlay, but if there 
be only one name in the declaration, the law officer or còm- 
missioners might be memorialized to pérmit an amended 
declaration to be deposited in lieu of the former. If they 
should refuse or deem themselves not authorized, which is 
very possible, an entirely fresh application with fresh 
(stamped) petition would have to be lodged and the con- 
sequent expenses incurred, the prior application being 
in thatcase dropped. The application can only bein the 
names of an inventor or inventors or recipients of com- 
munications from abroad, We are not aware of the posi- 
tion of our correspondent, l 

G. PARKES. —Steam produced from impure water js not of 
equal density to steam from pure water. That will ac- 
count for your first dilemma. Steam from pure water ata 
temperature of 212° supports a column of mercury 30in, ; . 
steam from sea water, at 220° supportsonly 223in. Farther- 
more, common water at 220° supports 35in.; and sea 
water at the same temperature, 263in. column of mercury. 

R. REYNoLDS.—The saving of fuel is largely in proportion 
to the increase of pressure ; hence the great value of an 
efficient non-conductor of heat or cold to the clothing of 
cylinders, steam pipes, boilers, &c. 

G. BatreN.—You can obtain the numbers by sending 
stamps to our publishing office, 162, Flcet-street. _ 

W. X.—The recipe for renovating files, and which is a 
very excellent one, was forwarded to us by our valued 
contributor, Mr. T, T, Parkinson; it appeared in No. 52, 
Vol. IL., page 397. 

D. H, T. (8toke-on-Trent).—It was impossible to get the 
title and index ready in time to insert them in the 
monthly parts. Youcan obtain them from our publisher 
by forwarding three. postage stamps. 

N. BORROWMAN.—A copper bolt or rod of the same thick- 
ness as iron will sustain but little more than half 
the weight iron will, Iron wire one-sixteenth of 
an inch diameter is capable of sustaining a weight of 
500lbs. A bar of wrought iron, one inch square, when 
sound and good, requires 25 tons to tear it asunder, 

J. Pigotr. — Yes, the opinion is pretty general— 
not at all new, as you suppose—that metal 
melted in a blast furnace is not equal in strength to the 
same metal melted in an air furnace. i 

PETER GORMAN.—In all cases where accuracy of pressure 
is requisite, an open column of mercury is the most 
sensitive and correct indicator. 

STEAMER.—The vertical tubular boiler would suit you 
exactly, but we should advise the use of coke in prefer- 
ence to wood. 

Novicz.--It was a mistake. The recipe for softening 
horn appeared in the first volume, page 256, No. 22, A 

= copy has been forwarded to your address. 

M. M. L.—1. No. examination for the merchant service. 
2. Purchase rules for designing, constructing, and erect- 
ing land and marine engines and boilers by N. P. Burgh, 
Price 4s. 6d. Sold by E. and F. Spon, 16, Bucklersbury, 
London. 3. Engineering is published weekly at 37, 
Bedford-street, Strand, price 4d. 

L. W. H.—Solids which possess elasticity have likewise 
the power of propagating sound. If the end of a beam 
composed of any solid possessing elasticity be lightly 
scratched or rubbed, the sound will be distinctto an ear. 
placed at the other end, although the same sound wilk 
not be audible to the ear of the person who produces it, 
and who is contiguous to the place of its origin, 


MEETINGS FOR THE WEEK. 

TuEspAY.—Civil Engineers, 8. Discussion upon Mr. 
Burnell’s paper, “ On the Water Supply of Paris.”—Royal 
Inst., 3. Prof. Ansted, “ On the Application of Physicat 
Geography and Geology to the Fine Arts.” = a 

THURSDAY.—Royal, 8$.—Chemical, 8. 1. Prof. Crace 
Calvert and Mr. Johnson, “ Action of Acids on Metals and 
Alloys.”—2. Mr. E. Chapman, ‘‘ Action of Acids on 
Naphtbylamine.”—8, Prof. Wanklyn, ‘ Oxidation _ of 
Propione froin Sodiumethyl.”"—4. Prof. Wanklyn and Mr. 
Chapman, ‘‘ Formation of Ethylamine.”~5, M. Hadow, 
‘On the Nitro-prussides.’"—6, Sir R, Kane, ‘ On some 
Derivatives of Acetone,” © . n 

Fripsy,—Royal Inst., 8. Rey. ©. Pritchard, “On the 


Telescope.” l tee 
SaTuRDAY.—Royal Irst., 3, Prof, ‘On 


cy 


Huxley, 


“Ethnology.” 
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PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &o. l 
PUBLISHED DURING THE WEEK ENDING APRIL 28, 1866, 


1265, Signalling on railway trains, 8, Trotman—4d, 

1266. Coal gas, I. Swindells—4. 

1267. Grinding corn, &c., J. Hurt and H. Tunge—4d. 

1268. Reflecting lamps, W. C. Cropp—4d. 

1269, Lamp reflector, P. A, Le Comte de Foataine Moreau 

amb, 

‘1270. Furnace fire-grates, J. Ruchanan—10d, 

1272. Measuring spirits, J. H. Johnson—8d, 

1273. Window sashes and frames, J. Casey—10d. 

1274, Safety lamps, J. H. Johnson—8d, 

1275. Elastic knitted or looped fabrics, R. B. Cooley—8d, 

1276. Breach-loading fire-arms, S. Law and J. Law—4d, 

1278, Composition for coating vessels, &c., J. ©. O. Hal- 
ket—4d. 

1279, Extinguishing fires, J. G. Hey and V. Savory—4d. 

` 1280. Hydraulic presses, E. T. Bellhouse and W, J, Dorning 
—4d 


128'. Towelling fabric, J. Gorton—4d. 
1282, Fixing boiler tubes, R, H. Tweddell—8d, 
1283, Mats, &c., T, J. Mayall—1s, 10d. 
1284, Fasteners for corsets, &C., Q. Hartley—4d. — 
1285. Safety stirrap, 8. Hudson—4d. 
1286, Paraffin candles, J. H. Johnson—4d. 
1287. Vaporizer, W. Jackson—10d, . 
1888, Paddle wheels, C. 8. Baker—6d. 
1289. Breech-loading fire-arms and cartridges, J. ©. Cony- 
beare—4d, 
1290, Carriage steps, L. Fuller, A, Fuller, C. Martin—1s, 
1292, Churns, W. E. Broderick —4d. 
1293. Breech-loading fire-arms, P, 0’ Hagan —4d, 
1294, Buttons, H. W. Hart—6d, is 
1295, Moulds for metallic tubes, D. Hartley —4d. 
1296. Wet gas meters, E. Myers—4d. 
1297, D: ying malt and grain, J, Forbes—l1s, 
1298, Jacquard machines, J. Melvin—10d. 
1299, Ornamenting candles, P. Brash and R. Irvine —4d. 
1300. Gun cotton cartridges, J. J. Révy—10. 
1801, Obtaining motive power, W. J. Rice—10d. 
1302. Metal ribs for umbrellas, &c., R. Hadfield —4d. 
1803, Obtaining and applying motive power, S, Pokutynski, 
and M. Mycielski—8d. 
1304, Casting iron girders, J. Goodwin—1l0s, 
1805. Safety valve regulator, pressure guage, &c., J, H. 
Johnson— 6d. 
1306. Railways, W. ‘Tijou—4d. 
1307. Power looms, W. Jamieson—10d. 
1808. Breech-loading fire-arms, &c., J. R. Cooper—8d. 
1309, Flexible hose, &c., T. J. Maya!l—4d. 
1810. Manufacture ofiron and steel, J. Bennett—4d. 
1311. Cutting, turning, and smoo hing metal pipes, &c., G. 
Mountford and F, Worroll—8d., 
1312. Weaving brocaded and ornamental fabrics, D, Ellis 
and M. Hillas—6d. 


PROPERTY RECORD. 


AT GARRAWAY’S. 
Br Messrs, FAREBROTHER, LYE, AND WHEELER, 

Freehold. four residences, being Nos. 1 to 4, Melrose- 
cottages, Ham Frith-road, producing £92 per annum—sold 
for £1,195, 

Freehold four residences, being Nos, 1 to 4, Dumbarton- 
ye Ham Frith-road, producing £88 per annum—~ 
£1,1 


Freehold two houses and shop, being Nos, 126 and 127, 


Whitechapel-road—£2, 920. 

Freehold estate in reversion, comprising seven cottages, 
being Nos, 12 to 18, Wood's-buildings, Whitechapel-road— 
£560. 

Leasehold improved rent of £12 per annum, for 41 years 
issuing out of three houses, being Nos. 6 to 8, Somerset- 
place, New-road, St. George’s-in-the-Hast —£130. 

Leasehold two houses, being Nos. 45, Clarence-gardens, 
and 16, Little Albany-street, Regent’s Park, term 57 years 
unexpired, at £8 8s. per annum —£585. 

Messrs. WARLTERS and LOVEJOY. 

Leaseho'd two residences, situate in Coper’s Cope-road, 
Beckenham, term 99 years from 1860, at £12 per annum 
each—£1,980, 


TENDERS SENT IN FOR BUILDING 


WORKS. 

For a lodge to Manor-house, Erith, Kent, Mr. Herbert 
Ford, architect :—Vickery (accepted), £350. 

For the erection of a house, at Notting-hill, for Mr. 
George Lawrence. Mr. Albert Bridgman, architect :— 
Colley, £660; Snelling, £599; Messrs, Neale, £489 10s. ; 
Freeman, £395. 

For a shooting-box, on the estate of Sir William Fol- 
lett :—Ward, £2,020; Deards, £1,973. 

For new warehouses, Bishop’s-court, Old Bailey, for 
Messrs. Harris and Saunders. Mr. Edward T. Aston, 
architect. Kent, £1,785; Brass, £1,700 ; Bostel, £1,689; 
King and Son, £1,575; Green, £1,397; Brown and 
Robinson, 1,339. 

For the erection of the Loyal United Friends’ new 
Lecture-hall and Institute, Banner-street, St. Luke’s. 
Mr. James Dudley, architect :—Fincher and Martin, 
ray Rowley, £4,180; Sawyer, £3,945; Seaby, 

For new engine-house, at the West Ham Gas Works, 
Mr. E. H. Thorman, engineer. Rivett (accepted), £973: 

For the completion of works at the Royal Society of 
St. Anne’s Asylum. Messrs. Wimble and Taylor, 
architects.. Higgs, £1,725 ; Kilby, £1,721; Jackson and 
Shaw, £1,710; Rider, £1,700; Newman and Mann, 
£1,680; Adamson and Son, £1,592; Hill and Sons, 
£1,475; Colls and Son, £1,468, - a 


For villa residence at Pinner, for Mr. J. L. Grabam. 
Mr. J. Collier, architect. Quantities supplied by Mr. J. 
S. Lee. Chutter, £2,634: I’Anson, £2,579; Browne and 
Robinson, £2,570; Perry, £2,555 ; Childs, £2,500; Colls 
and Son, £2,493. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The Corporation of the Borough of Shrewsbury are 
prepared to receive Tenders for the erection of buildings 
for market and corn exchange, according to plans 
specifications, and conditions of contract, to be seen at 
the offices of the architect, Mr. Robert Griffiths, in 
Stafford. 

The Metropolitan Board of Works will meet at the 
office of the Board, Spring Gardens, S.W. on the 25th 
instant, to open tenders by parties willing to contract 
for the construction of brick sewer, 4,368 feet in length, 
with other works in the Uxbridge-road, Royal Crescent, 
St. Ann’s-road, and Bramley-road, Kensington. 
Specification, on application to Mr. J. W. Bazalgette, 
at the office, Spring Gardens. | 

The Committee of the West of England Dissenters’ 
Proprietary School, Taunton, are willing to receive 


-tenders for the erection of their new college buildings, 


on the Fairwater Estate. Plans and specifications at 
the offices of Mr. S. K. Pollard, architect Taunton, 

The Directors of the Great Northern Railway Com- 
pany are prepared to receive tenders for the erection of 
an Hotel at Leeds, near the central station. Plans &c., 
at the office of the Clerk of Works, Leeds Central 
Station. i 

The Rating Committee of the Hendon Union are 
desirous of contracting for a new field valuation of the 
parish of Hendon, Middlesex, containing about 8,500 
acres and 850 houses. The requirements of the Com- 
mittee, and any further information, on application to 
W. S. Tootell, clerk. 

Persons desirous of tendering for certain additions to 
Woodhill, Sandon, can inspect the plans and specifi- 
cations at the offices of the architect, Mr.. Frederick 
Chancellor, Chelmsford. 

‘The plans and specifications for the restoration of 
Caerleon Church will be submitted for inspection at 13 
Dock-street, Newport, Monmouth, and at the Endowed 
School, Caerleon. Tenders for the work are tobe sent 
into T. M. Lliewellin, Esq. Caerleon, on or before the 
26th of May. The lowest or any tender not necessarily 
accepted. J. P. Seddon, architect, 13, Park-street, 
Westminster. 

Persons desirous of submitting tenders for erecting a 
new gaol, near to the town of Mold, may inspect the 
Plans, specifications, and terms of contract, at the office 
of the architect, Mr. H. J. Fairclough, St. Asaph, 


PRICES CURRENT OF TIMBER. 


Per load £ s. £ s. £8 £8 
ea -@eoesetactsssoe 11 10 12 10 Memel weoeoeroeses 0 0 0 0 
Quebee, red pn. 3 5 4 15/{ Christiania, per 
` yellow pine 215 310 C. 1 
Memel e... 00 00 by 3 by 
Memel fir....... 3 5 310 9in. yellow 18 0 23 0 
Riga ssesssssos 3 5 3 10|Deck, Plank, 
Swedish ....... 2 5 210 Dan tzic, 
Masts, Quebec, per 40 ft. 
rd. pine... 610 8 10 5 in. ~ O14 1 6 
yellow pine 5 0 6 0O| Staves,perstand- 
red pine...... 0 @ O 0 ard M. 
Lath wood, Dant. Quebec, pipe ... 80 0 85 0 
fm... 5 0 6 O puncheon... 20 0 25 0 
Oanada, Ist qual. 17 10 20 0 | Baltic crown 
Canada,2ndqua!l, 12 10 14 10 ‘Pipe .eewlTd O 190 0 
Finland CBOs eseeeres 8 0 10 0 
MISCELLANEOUS. 
£s £B B® £8 
Pumice STONE pr Olive, Gallipoli... 59 0 60 0 
ton .......... 5 0 8 0| Cocoanut, Coch. 
OILS, &c. COT ceses wee 53 10 54 0 
Seal, pale pr. tun 51 0 0 0| Palm, fine ..... wv. 43 0 0 0 
Sperm body ......124 0125 0) Linseed ........... 38 5 38 10 
Cod ..sssccsscreseee 47 O O 0) Rapeseed, Eng. 


pale LEEIEEIETIE T] 44 10 0 0 


o 
Whale, Sth Sea 
Cotton, seed ..... 28 10 34 0 


pale seses... 48 050 0 
LATEST PRICES OF METALS. 


COPPER. è sd £ 8 d 

Britis h—cake and tile............per ton 85 0 0 86 0 o0 

Sheet SCHOCHOHE HCO OTH RECESS REHOCeeseSsEOS do 90 0 0 94 0 0 
IRON. 

Pig in Scotland .......e..00+..».per ton. 216 Ocash. 

Welsh Bars, in London.......+. do 715 0 8 0 0 

Wales ....ccccscee do 615 0 0 00 

Staffordshire ... do 810 0 815 0 

Sheets, single in London...... do 10 10 0 0 0 0 

Hoops, first quality. ......ecee do 910 0 915 0 
LEAD. 

Pig, Forel gn. ....cccssccccesescsssesess POP ton 20 5 0 20 10 0 

Red or minium SoOeseartseregeseresses do 22 5 0 22 10 0 

QUIOKSILVER sass A er bottle 7 0 0 00 0 
IN. 

BANCA. .esensesesososcosossesesessosae DOr cwt 3 19 0 4 0 0 

Engli:h DIOCKE, secececscovescces do 4 5 0 0 0 0 


LONDON COAL EXCHANGE, 
PRICES OF COALS PER TON AT THE CLOSE OF THE MARKET. 
Hastings Hartley, 17s. 3d.; Holywell Main, 17s,; Walls- 
end Byron, 16s. 9d. ; Wallsend Harton, 16s. 6d, ; Walls- 
end Wharncliffe, 16s, 6d.; Wallsend Braddyll’s Hetton, 
17s, 9d.; Wallsend Hetton, 18s. 6d.; Wallsend Hetton 
Lyons, 16s, 6d. ; Walsend Pensher Primrose, 163. 6d. ; 


Wallsend South Hetton, 18s, 3d.; Wallsend Hartlepool, 


18s. 3d.; Wallsend Heugh Hall, 17s, 9d. ; Ships at market, 


.38; sold, 37; unsold, 1; at sea, 60, 


ADVERTISE IN THE ENGLISH MECHANIC. 


— ee 


SCALE OF CHARGES. 


8. A. 
WANTED TO PURCHASE, Thirty words ...2 0 
Every additional Ten words oe we, r06 
FOR SALE, Thirty words... 2 0 
Every additional Ten words na ias 0 6 
SITUATIONS VACANT, Twenty words ..1 0 
Every additional Hight words ... sia 0 4& 
SITUATIONS WANTED, Twenty words ...1 0 


Every additional Hight words... sie 0 4 
Postage stamps received from advertisers in town or country. 


OFFICE, 75, FLEET STREET, LONDON. | 


SITUATIONS WaNTED. 


NGINEER, Fitter, Turner, and good Draughtsman, 
Good references, home or foreign. Address, R. J. 
T., 12, Esther-terrace, Queen’s-road, Bermondsey, S.E. 
NGINE-DRIVER and Stoker.—A Young Man, aged 
20, wants a situation. Address, ©. Davis, 18, 
Lizard-street. St, Luke’s, 
A” Engineer of Ability and Extensive Experience, a 
good Designer, athorough Draughtsman, and able 
to work out details from original Sketches, is desirous 
of an Engagement.—Address, N. N., 62, Bridge-street, 
Southwark, S.E. 


WAED, by a Young Man, a Situation as Draughts- 

man, in the office of a Mechanical Engineer.— 
a a X. Y.Z., No.9, Lambton-terrace, East Green- 
wich. 


BA on to Apprentice a respectable 
Youth to Carpentering and Joining; a premium 
will be given. Address, W., 75, Copenhagen-street, 
Barnsbury-road, N. 


T° Engineers and Contractors.—An Engineer’s As- 

sistant, accustomed to Bridge, Roof, and Girder 
calculations and quantities, a good Draughtsman, with 
considerable experience in out-door work, desires a Re- 
engagement.—Address, Engineer, 5, Belgrave-terrace, 
New Peckham, S.E. , 


SITUATIONS VACANT. 


HEMICAL.—Wanted a good Workman who under- 

/_ stands the manufacture of Citric and Tartaric 
Acids.—Address, S. S., EnauisH Mrcuanic office, 75, 
Fleet-street, London, E.C. 


| pa nace one who is accustomed to fit up light 
work well; Apply 17, Cowper-street. 


LUMBER and Gas-fitter. Good reference given if 
required. Country preferred.—Address, E. G. X., 

Post-office, Lingfield, Sussex. 
At 


oa (Cabinet), used to the General Jobbing. 
A 4 Hagle-court, Dean-street, Holborn. 


al once who thoroughly understands his business 

One who has a slight knowledge of carving would 
be preferred. Good references required.—Apply to 
John Weiss, & Son, 62, Strand. 


LUMBER, Painter, and Glazier.—A Three-branch 
Hand; also an Apprentice, about 16. At 14, Upper 
Ashby- street, Goswell-road. 


OOD Painters. Apply, Mr. Saberham, Builder, and 
aera 12, Milton-terrace, Wandsworth- 
road, S. 


Weer Turners (Two good). At Head’s, 27, George" 
strect, Sloane-square, Chelsea. 
ILDERS.—Wanted, a Man that can electro-gild 


plate, and fill up his time at a Jeweller’s board. 
22, Clerkenwell-green. 


P (Good Extra) and Extra Forwarder 
. wanted. At Bain’s, 51 and 52, Frith-street, Soho. 


O Maker (Fancy).—A good Portable Desk 
Maker, indoors. 2, Bowling-green-walk, Pitfield- 
street, Hoxton. 


FOR SALE. 
R SALE, a pair of OSCILLATING MARINE 
ENGINES, with copper boiler, guage glasses, &c.. 
cylinders lin. diameter, lin. stroke, price £2 10s. Can be: 
seen at 14, South-terrace, New Cross. 


GOOD STRONG SECOND HAND 2}in. WELL 
‘X ENGINE, wrought iron crank wheel and pinion. 
motion to decrease labour, fly-wheel and handle, good 
strong brass barrels, brass top and tail pieces, copper 
air vessel, copper suction, and galvanised iron rising’ 
main to 70ft., all in first-class condition, 5/8 well rods. 
with couplings.—Address, J. Warlow, plumber, Notting- 
ham, Kent. 


oe SALE, a TABLE LATHH, with face plate com- 
plete, centres 23, first class finish (cheap), also 

sets of castings for 2 horse-power engines, and 34 centre: 

jathes, Stanley, 33, Fieldgate-street, Whitechapel, E. 


ATEW Horizontal Steam Engine, with two cylinders, 
10in. diameter, 20in. stroke, complete.—Apply to: 
William Scott and Co., Phonix Engine Works, Belfast. 


TEELYARDS, to weigh 30 cwt., good as new; £3. H. 
Goodwin’s Foundry,Great Guildford-st,,Southwark 


ENGLISH MECHANIC MIRROR OF SCIEN CE. 


GEWIG 


glazed materials.—26, Liverpool-street, 
London 


ORTAĽLE and Fixed Engines, suitable for Con- 


King’s-cross, 


tractors or Agricultural purposes. Also a 10-horse 


Tranction, with all the latest improvements.—J. W. Lee 
and. Co., Queen-street, Works, Leicester. 


TORPET ON Engine and Boiler complete (fixed), 
to be Sold cheap.—Can be seen at work at W. J. 
Coleman’s Mustard Mills, Bury St. Edmunds. 


JP EOTOGRAPHIC Apparatus (a Lot), suitable for an- 


Amateur, to be Sold, very cheap. 39, Singleton- 
street, Hast-road, Hoxton. 
HOTOGRAPHIC Apparatus for £3 10s.; cost over 
£7; quarter-plate, set complete, with every requi- 
site; back ground, chemicals, &c. Adress ‘ Photo,” 
Post-office, 5, Wycombe-terrace, Hornsey-road, N. 


NE Condensing Beam Engine, made by Jas. Watt and 


Co., 22in. Cylinder, 4ft. Stroke, and two Wagon 
- Boilers.—Apply to S. Hodge and Sons, Union Ironworks, 
Millwill. E. 


ECOND-HAND PORTABLE ENGINE, with 
NEW MORTAR MILL. The Engine, 5 horse-power by Clayton 

and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., aud rollers 3ft., diameter. Price, com- 
plete, £145. Apply to Barrows and Carmichael, Engineers, Banbury: 


WANTED TO PURCHASE. 


mess 


ANTED, A Portable Steam Mortar Mill, new or 
second-hand.—Apply, stating particulars and 
price, B42, Post-office, St. Helen’s, Lancashire. 


Se (Wooden) wanted; also a small Punch- 


ing Machine. Apply to F. J. Campbell, 77, Lower 
Thames-street, H.C. 


LOCKS.— Wanted a perfect Copy of Designs 


for the 
above. Apply 25, Old Bond-street. nage 


ATTERY and Gilding Requisites wanted. Apply 


15, Camden-passage, Islington-Green. 


Ware, a Second-hand (in good condition) or 
new Rolling Machine. Size of Plate, 20 by 15. 
Address, to Edward Gregson, Photographer, Water- 
house-street, Halifax. 


ACHINE for Folding Shirt-fronts wanted. Address, 
by letter, stating price and full particulars, A. B., 
1, Winchester-place, Monkwell-street, City. 


ANTED, Second-hand, in Good condition, on® 
Vertical Drilling Machine, self-acting, double 

gear, to take on table 40in. diameter, 2ft. high, bore 8in., 
hole 12in. deep. One Screw-bolt Machine, to screw 
bolts and tap nuts from in. to 1}in.—State price and 
particulars to Engineer, 16, Bucklersbury, H.C. 


HE LIVERPOOL AND LONDON 


AND GLOBE INSURANCE COMPANY. 
Orricrs—l, Dale-street, Liverpool; 20 & 21, Poultry ; 
7, Cornhill; and Charing-cross, London. 


Invested Funds bas dit see £3,177,616 
Fire Premiums received in 1865 ... 739,332 
Life Premiums received in 1865 ... 250,103 


, Jonn Arxins, Resident Secretary, London. 
Life claims are payable in thirty days after they are 
admitted. 


i ONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
he security of a deposit or mortgage is given. Life assurance is 
optional._NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W. 


W.C., 
THOS. BOURNE, Sec. 


MONEY in sums of any amount on Freehold 
A and Leasehold Property, repayable by easy instalments. 
Bloomsbury and General Benefit Society. T. M. Torrens, Esq., M.P., 


one of the Trustees. Apply to Mr. Malden 37, Hart-street, 
Bloomsbury. W. C. 


ATIONAL INSTITUTION for DISEASES 


~ of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS, 8, Hinde-street, W. 


Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. 


THOMAS ROBINSON, Hon. Sec. 


YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d. and 1s. per þox. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London, 


a 


FLOLLOWAY’S PILLS.—Enjoyment of Life.— 


` When the blood is pure, its circulation perfect, and the nerves 
in good order, we are well, These Pills possess marvellous power in 
securing these great secrets of health. By purifying, regulating, and 
strengthening fiuids and solids, Holloway’s Pills can be confidently 
recommended to all persons suffering from disordered digestion, or 
worried by nervous fancies, or neuralgie pains. They correct acidity 
and heartburn, dispel headache, quicken the action of the liver, and 
act as alteratives, and gentle aperients. The weak and delicate may 
take them without fear. Holloway’s Pills are eminently serviceable 
to invalids of irritable constitution, as they raise the. action of every 
rgan to its natural standard, and universally exercise a calming and 
sedative influence, ae aN ' 


MACHINES.—The Working Man’s, Price £2 
) and £3 15s., does Tailoring, Dressmaking, Embroider- 
ing, and all ordinary domestic sewing, on thick, thin, or 


NEW BOOKS. 


Just published, price 58., 


A DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 


By W. F. STANLEY, 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are of any value to the professional draughtsman, and how 
to use them, also particulare of their construction, qualities, selection, 
preservation, and suggestions for improvement. It includes a 
desoription of Instruments for striking useful geometrical forms—as 
arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c. 

The work is serviceably bound n cloth, containing 250 pages 8vo 
and illustrated by over 200 Engravings. 

Remittance 5s., may be in postage stamps, 


WORKMEN’S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time. 

Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps, 
Workmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand, 
(A 


CREW cCUTTER’S GUIDE, 


Price 1s, 6d., or stamps. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap frome fia Engineers, } to 6 inches, Gas Taps jin. 
2 inches, Mr. Whitworth’s thread and make. 

„A lithograph skewing a new radius gear invented by the author 
of this work. i 

Way be had at James Martin, 19, Wilson-street, New Cross-road, 
vepttord, Kent. 


Just published. 4to. sewed, 4s, 6d.. A 


GUPPLEMENT to the TREATISE on the 


TURBINE. or HORIZONTAL WATER-WHEEL, with Two 
Plates, specially designed for the use of Operative Mechanics, by 
WILLIAM CULLEN, Millwright and Engineer, 


London: E. and F. N. SPON, 16, Bucklersbury, 


HEMICAL HANDICRAFT.—A Classified 


and Descriptive Catalogue of CHEMICAL APPARATUS; 
with copious explanatory Notes. By JOHN J. GRIFFIN, F.C.S8. 
In Demy octavo, 472 pages, illustrated by sixteen-hundred woodcuts, 
4s. cloth, postage 7d. f ; 
Published by JOHN J. GRIFFIN AND SONS, Chemical and Philo- 
sophical Instrument Makers, 22, Garrick-street, Covent Garden, 
W.C. Removed from 119, Buuhill-row. 


Just Published, Second Edition, royal 32mo., roan, 5s, 


HANDBOOK for ARCHITECTURAL 
SURVEYORS and UTHERS engaged in BUILD- 
ING, containing Tables and Formule for Roofs, Floors, 
Columns, Girders, Drainage, Water, and Gas Supply, &c. 
Tables of the Weights of Iron, Steel, Copper, Brass, and 
other Materials, A Summary of the Practice of Builders’ 
Measurement, Constants of Labour, a Compl-te Series of 
Tables and Memoranda for the Valuation of Property, the 
Practice of Dilapidations, and a Scale of Professional 
Charges for Architects and Surveyors, with other useful 
information. By J T, Hurst, C.B, Second edition. 


London: E. & F. N. SPON, 16,:Bucklersbury, 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass J. ano II, 


PATENT PLUMBAGO CRUCIBLES.—The 
CRUCIBLES manufactured by the PATENT PLUMBAGO 
ORUCIBLE COMPANY, are Lhe oxLY kind for which a Mepat has 
been AWARDED, and are now used exclusively by the English, Austra- 


lian, and Indian Mints; the French, 
ot 
“itll 


Russian, and other Continental Mints ; 
the Royal Arsenals of Woolwich, Brest, 
and Toulon, &, &c, ; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 


i 
i 


J 


ONLY country and abroad. The great supe- 
PRIZE MED AL riority of these Melting Pots consist in- 
their capability of melting on an average 
2 Forty Pourings of the most difficult 
1862. y gs 0 

P — 0 metals, and a still ponar won: as 
those of an ordinary character, some o. 
ATENT PLUMBAC them having actually ran the extra- 

i ov. ordinary number of 96 meltings. 
CRUCIBLE c> They are unaffected ee na ot sein 
$ erature, never crack, and become hente 
BATTERSEA WORK iach more rapidly than any other Cru- 
cibles, In consequence of their great 


LONDON durability the saving of waste is also very 
nil considerable. eee 
The Company have recently intro- 

duced Crucibles especially adapted for the following purposes, Viz. 

MALLEABLE Iron MELTING, the average working of which Has proved 

to be about Seven Days; Steel Melting, which are found to Save 

Nearly a Ton and a Half of Fuel to every Ton of Steei Fused; and for 

Zine Melting, lasting much longer than the ordinary Iron pots, and 

saving the great loss which arit e3 from mixture with Iron. 
The Patent Plumbago Crucible Company likewise manufacture and 

import Clay Crucibles, Muffles, Portable Furnaces, &e., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 

Assayer and Dentist. For Lists, Testimonials, &c., apply to 


THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Barrersza Works, Lonpon, S.W. 


157 
“RECONNOITERER” GLASS, 
10s. 10d. SENT FREE. 


HIS “ TOURISTS’ FAVOURITE” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. “ The i Reconnoiterer 
is very good.” —Earl of Breadalbane. ‘‘I find it all you say; won- 
deri ully powerful for so very small a glass.”—Earl of Caithness, ‘ It 
is a beautiful glass.”—Lord Gifford. ‘ Most useful.’’—Lord Garvagh. 
'“ Remarkably good.”—Sir Digby Cayley. “Tt gives me complete 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘ Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. “I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. ‘“ What Tourist will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer ” and 
“ Hythe,” only to be had direct from, and by written application to, 
Satom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere. 


CHAPPUIS’ 


Niaylight Hetlectors, 


P. E. CHAPPUIS, 
PATENTEE AND MANUFACTURER, 
No. 69, FLEET STREET. 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
ON WOOD, 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 


CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE 
BY l 


SKILLED ARTISTS. 


Estimates supplied with promptness. 


Country orders executed with the utmost care and 
despatch. 


x 266, STRAND, LONDON, W.C. 


BENS ON’S 


WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks ,, 1,4, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


UPRIEUX'S ANTI-CORROSIVE 


PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 


This preparation effectually prevents Incrustation and Corrosion 

) steam boilers, it prevents Crystallisation and Cohesion. AH 
priming is effectually stopped by using this preparation The saving 
of fuel is from 15 to 25 per cent. No acids: ıt being a pure alkali, 
it preserves the plates of the boiler instead of injuring them. It 
has been rigorously tested by some of the largest firms in London for 
the last seven years, and never been known to failin its operation 
Adapted for stationary, locomotive, or marine, Testimonials will b’ 
orwarded by addressing to JAMES ABBOTT, Mill-street, Dockhead 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable tool of this kind, graduate 


d to the Standard Measure of the Realm, and 


manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACH 


INE ITRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM, | 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FoUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


ENGLISH MECHANIO AND 


JOINERS’ HALL 


JAMES MUNRO 
(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. Al kinds of Lathe Apparatus for Ornamental Turning, 
Kngineer’s Tools, &c. Boring, turning, planing, screw and wheel 
cutting, dividing, &c, . 

4, GIBSON-STREET, WATERLOO-ROAD, §, 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


' ENGINEER AND BUILDERS’ PATTERN 
- MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
requirement, 
Castings for Model Engines kept in stock. 


LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 

Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FILES and toous of every description. 
JOSEPH BUCK, 

124, NEWGATE ee and 164, WATERLOO 

RO A l l 


3 


J. P. BARAGWANATH & CO, 
153, UPPER THAMES STREET, LONDON, E.C 


AND 


200, BROADWAY, NEW YORK, 
Importers of the Celebrated 
AMERICAN STRAIGHT-EDGED RULES, 


Graduated to the English standard measure (for truth 
and accuracy they cannot be equalled); Hardened Cast 
Steel Squares, Guages, Twist Drills from No. 60, Stubs, 
Wire Gauge to l}in. diameter, Drill and Lathe Chucks of 
all kinds, also Engineers’ and Builders’ Tools of every 
description. ; 

Patentees and Manufacturers of the combined Adjust- 
able Pipe Tongs, Tube Cutter, and Shifting Spanner, a 
tool that acts perfectly in all its diferent capacities, and 

cannot get out of order. 

Hydraulic, Lifting, and Pulling Jacks, upon an im- 
proved principle, to lift from five to forty tons; Portable 
Hydraulic Punch, &c, 


WESTON and CO., HAND-RAIL 

e MANUFACTURERS, 80, Whitecross-street, E.C., 

beg to inform Architects, Builders, and the Public, that 

they undertake every description of SOLID AND 

VENEERED HAND-RAILING, Tncluding Iron Cores, 

Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


TyEBeeRs. WELLS AND HALL have always 
in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c. 


Also, Zinc and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY. .- 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, S.E. 


AND 21, GUTTER LANE, EC. 


VENETIAN & other WINDOW BLINDS. 
VERY description of WINDOW BLINDS and SUN 
SHADES of the best quality, and at the lowest 
possible prices. l i 
W. BITMEAD, 
11, FREESCHOOL STREET. 
LONDON BRIDGE, S.E. 


ECOND-HAND CASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rauts, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton. and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchang a 
Catalogues forwarded on receipt of three stamps for each, Bea 


THOMAS SMITH, 
109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers’; Ironfounders’, & Engineers’ Valuer, 


ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
we Disposal, 


UPFIELD GREEN, 


BUILDINGS, 79, UPPER THAMES STREET, E.O, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. | 


SCIENTIFIC AMUSEMENTS, - 
FREDERICK J. COX, 


22, SKINNER STREET, SNOW HILL. 


Manufacturer of Photographic Apparatus. Complete 
Sets, 45s., 63s., 105s. See catalogues, 


Lenses for Telescopes and Microscopes. 
Steam Engine Models, Cylinders, &c. 
Part 5. l 
_Smee’s, _Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material. 


DESCRIPTIVE CATALOGUE. 
Szcrron J.—Achromatic Telescopes and Microscopes. 
Sgectron II.—Magic Lanterns and Dissolving Views. 
Section Ill.—Photographic Apparatus and Materials. 
Sxction IV.—Surveying, and Nautical Instruments. 


Section V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 


Each Section Post-free on receipt of two stamps. 
FREDERICK. J. COX, Optician, 

22, SKINNER SIREET, Syow HILL, LONDON. 

A PERIN’S PATENT FRENCH BAND 

> SAW BLADES. 


Catalogue, 


bW Having purchased of M. Perin, of Paris, the sole 
hla! right to Tmport and Sell his BAND SAW BLADES 
tee throughout the United Kingdom, beg to announce 
JÆ that they are now in a position to supply these Saws 
Ye from 1-l6th of an inch to 8 inches ın width, and up 
i to 50 feet in length. 


fs The vast superiority of Perin’s Band Saws over any 
He others in point of finish, toughness, durability, and 
i evenness of temper, is now everywhere admitted. 

A 8, W.and Co. keep a large stock of all sizes up.to 
wh ‘i Sin. wide. from which they can supply orders to any 
aa part of the kingdom, within twenty-four hours 
M) notice. 

For Price Lists apply to 


NI SAMUEL WORSSAM & CO. 
J SAW MILL ENGINEERS, 
804, KINGS-ROAD, CHELSEA. 


Uin 


NEW WORKS IN THE PRESS. 


FIRE ENGINEERING. 


Now ready, with numerous Illustrations, Diagrams, &c., 


handsomely printed, 544pp. demy 8vo, price £1 4s. 
_ (postage 10d.), 


FIRES, FIRE ENGINES, AND FIRE 


BRIGADES; 


With a History of Manual and Steam Fire Engines, 
their construction, use and management ; Remarks on 
Fire-proof Buildings, and the Preservation of Life from 
Fire ; Statistics of the Fire appliances in English towns; 
Foreign Fire systems; Hints for the Formation of, and 
Rules for, Fire Brigades; and an account of American 
Steam Fire Engines, . 


By Cuarres F. T. Youne, C.E., 


Author of “ The Economy of Steam Power on Common 
Roads,” &c. : 


_ London: Locxwoop & Co., 7, Stationers’ Hall-court. 


THE PATENT CAP FOR MAPS, DRAWINGS, &c, 


Disc at end 


KENT CAG) 
cic/f | 


a Cap.” 


Showing plan “ Capped. 


MESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 

the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 
_ Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the“ Cap” prevents 
the admission of dust, (2.) That it prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space, 4) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures, (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities for transmission, saving the expense 
of wooden rollers,and the trouble of covering, and, further, can 
be used again and again, 

Te be had only of the Patentees, 


Wma. WALLIS and Co, | 
1, Charles-street, Parliament-street, Westminster, S.W. 


PRACTICAL SCIENTIFIC BOOKS to be published by ATCHLEY and CO., 
106, GREAT RUSSEL STREET, LONDON, W.C. 
A New Work on BLAST ENGINES, Ilustrated with Copper-plate Engravings and Letter-press, Folio size, 


by H. ©. CountHarp, Esq., Engineer. 


A New Work on IRON ROOFS. A Theoretical and Practical Treatise, with Plates and Diagrams. 
A New Work for BUILDING LARGE STRUCTURES ON A NEW PRINCIPLE: Particularly adapted for 


Bridges. 


A New List of Books and Prospectus of Works in the Press sent free to Order by Post. 
»RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


__Mr, H. H, MURDOCH having succeeded to the Basiness of his late Father, which has been 
of Thirty Tan onore HIS PoR services to ary reer Hed Gratis T 
various modes of securing protestion for inventions at home and abroad, may be ha ratis, by a i 

or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. ny Shpiane (Oersonally 


Transacts every description of business connecte 
8 guineas. A “Guide to Inventors” free by post. 


SAMUEL BROTHERS, 
Suits for all Occasions 
36s. to 114s. | 


PATENTS 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 
Patent Agent, 54, Chancery-lane, W.C, 
with Letters Patent for Inventiong. Provisional protection, 4 to 


established upward 
A circular, containing full information respecting tH 


Boys’ Suits 
16s. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, will be gont pest féce for six stamps, which sum is deducted from a purchase, - 


ENGLISH MECHANIC AND MIRROR OF SOIENCE. 189 


ee SONS a 


TUCK’S . 
PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 


J. H. TUCK AND C0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their . g 

VALVES GUARANTEED QUALITY. 

Burger INDIA-RUBBER. 

BUFFERS, ` 

Hoss, TUBING, BANDING, Èc. 


‘J. H. TUCK AND CO. 35, 
ee CANNON STREET, E.C. 


TRADE MARK, WORKS, LAMBETH. 
Contractors to the Admiralty. 
om STEAM ENGINES, 
Ñ) 22 HORSE POWER, 


= cee SRE perce 


___ “EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machina 
= WITH ALL THE LATEST IMPROVEMENTS.. 


JS easy to operate, simple to learn, quiet in action, and not liable to 
i cee a will mos HEM, FELL, opm COED, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at 

inch, willnotrip. Price from £6 6s.—Price Lists Free, x A 


=.  WHIGHT & MANN, l 
143, HOLBORN BARS, LONDON. ~ 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


a 
| 9 n v e Q 
Crickmer’s Patent Plastic Metallic Packing. 
FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 
PATENT WIRE GAUZE JOINT PACKING..~.. ls. 6d. per ib. | INDIA-RUBBER CORE PACKING ; 
CRICKMER'S PATENT PACKING .. s. se ee 28.30. p Do, O  Do. (GOTTON) o aer? ™ 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
keep it Steam tight, there is a great saving in friction ` ` 
PATENT TALLOW PUMPS AND LUBRICATORS, 

$ WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &€ 

CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Orickmer’s, 


an Pumps, &c., THE GENUINE CAN ONLY BE OBTAINED FROM 
= : Complete, £15 15s. ALEX. ROSS AND CO., | | 

IRON CORN BINS o wee BBS. GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 

WHEELBARROWS no ee se 258. - —— ee 

Wea AR. S na ri oa ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 

GARDEN SEAS oo O W i Tos THE UNIVERSAL OPAL PRINTING FRAME. 


HURDLES & WIRE NETTING. 
RAY, MEAD, AND CoO.. 
38, UPPER THAMES STREET, LONDON, E.C. 


And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


TO BUILDERS, HORTI: 
CULTURAL BUILDERS 
JOINERS, and OTHERS, 


Invented by l 


OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


IMPROVED COMBINED 


MIORTICING - ZA DIVING APPARATUS. 
AND oat GRR. = l 
BORING MACHINE. | = SS HEINKE BROTHERS, | 
Price, with 1doz. Chisels, = SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
and Screw Bits, Span- = í AND ROYAL ENGINEERS, 


ners, &c., complete £18. Sa s 
Some awaya kept in| GEE f= 79, GREAT PORTLAND STREET, LONDON, W., 
Stock. N Sea nooo S Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
GEO. ROWE SWEETSER, A = . 8 important Improvements made by them in the 
panei: DY SUBMARINE HELMET DRESS and APPARATUS. 
9, PSSE ROAD, FIRST CLASS. MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 
ISLINGTON. Heinkes’ Apparatus was-in constant use at the New Westminster. Bridge Works, Day 


_and Night, for Five Years, without any accident. 
Heinkes’. Apparatuses are now in use at the New Blackfriars Bridge works. 


To RICHARD H. TAUNTON & 
i HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM. 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, etc. 

PATENT COMBINATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACE IN ONE. 
(DAVIES AND TAUNTON’S) PATENT, © 


=2N.B.—All kinds of 
Machinery made to 
order. 


W.& A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 

191, OLD KENT ROAD. 

SMALL SCREW CUTTING, TURNING, AND PLANING 

= LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &c. 
W. GOODWIN, AND CO., MANUFACTURERS. 
78, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price Lists Free. 


AMATEUR’S LATHES. 
ENTLEMEN who require a Turning or 
A Screw-cutting LATHE would do well to order of 
RICHARD PFARCE, 
LATHE and TOOL MAKER and MACHINIST, 


77, GREAT SUFFOLK.STREET, BOROUGH, S.E. 
Lathes ready for use from £3 10s. 


Lathes ready for use from #31080 
STEAM ENGINES for THE MILLION. 


JERSONS requiring SMALL STEAM ENGINES, | 


from One to Twenty Horse Power, will do well, before giving 


FOR THE EFFICIENT CLEANSING AND EXAMINATION OF HOUSE DRAINS AT ANY TIME. 
Manufactured Solely by ; 


JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
FOR MARCUS BOURNE NEWTON, 
WHARF No. 4, KING’S CROSS GOODS STATION, LONDON. 


Where is always on hand a large Stock of . 
SALT-GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in. DIAMETER; FIRE, 
BRICKS; CLAY RETORTS; and TERRA-COITA GOODS OF ALL DESCRIPTION. 
Adamantine Clinkers, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. — 


their orders, by enquiring at the KENNET IRON WORKS, |- 
READING, where Engines and Boilers of the best material and work- 
manship can be obtained at such prices never before offered to the 
public, 


MESSRS. DEACON & DUTTON, PROPRIETORS. 
NE 


HEEL, RACK, and SCREW CUTTING. 

' SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to an 
size or pitch. J ‘Wilkinson, Engineer, St, George’s ‘Works, 83, 8b 
George’s-road, 8, Loudon. 


16o = __ ENGLISH MEOHANIC AND MIRROR OF SCIENCE, _ _[May 18, 1866, 


PATENT HOLLOW STEAM PACKING. 
[HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so. con- 
structed and applied that the pressure of the steam itself makes -the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 


Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, . 


Giazed and Solid Tubing for Gas, Speaking Tubes,: Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles, 
‘made to order., 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
| Works, Cowper-street, City-road. hse 


MECHANIC'S: EXCHANGE, 


201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has i W 
removed to the ahove address. 


.. AMATEURS’ LATHES from 35s, 


JAMES LEWIS; 
~ (Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, — 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 


(late of 5, Wych-street, Strand.) 
Machinery made to Drawings- or SRA and Worked 
out to Scale. - 


HE IMPROVED LEATHER DRIVI NG 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than-:any 
other kind of Driving Belt. Special Straps. for Portable ene 
Price Lists free. 

Turner's. Patent Strap and Hose Company, 
Manufactory,. Armit Works, Greene Manchester. “Warehouse, 
81, Mark-lane, London, E.C. Mr. H- FERRABEE, Agent, 


me ASSISTANCE, AND ADVICE TO INVENTORS. 
R. M: A; SOUL, (Member of Society of. Arts) Patent 
í J “Avent, advises. and ASSISTS INVENTORS AND 
DESI GNERSi in obtaining Protection under THE NEW 
ERENT LAW AND REGISTRATION OF DESIGNS 
rane A Circular of Information free by post, on applica- 
tion to the Patent Office; 3; Leadenhall St., London. E.C. 


INVENTORS ‘ASSISTED ` 


TS Securing, Carrying Out, and Disposing of 
their Inventions.—Apply ta. Messrs. B. BROWNE and CO. s 
cee and Foreign Patent Office, 49, King. William-street, London- 
ori 

. A Pamphlet gratis; on ‘Cost of Patents, may be had on ‘application, 


| [NVENTIONS secured by Patent or Regis- 


tration, on moderate: terms, by ‘application-to “Mr. WK 
BROOKES (of upwards of 25. years’- experience’ in such matters), 
es British and Foreign Patent. Agency, $2, ‘Chancery ‘lane, London, W.C. 


TNVENTIONS -PROTECTED -BY qu 
-PATENT or REGISTRATION, 'at fixed and most i. | 


moderate charges. Full printed. particulars, free by post, 
_ or gratis on application. Apply to EDWARD GRIFFITH 
Brewer (late Barlow and Company,) 89, Chancery-lane, 
o W.C.—Hstablished Twenty-two Years. 


O INVEÑTORS—GENERAL 

PATENT: OFFICES.—L. de FONTAINEMOREAU, 
4; ‘South-street, “Finsbury,” “London ; 10, ‘Rue de la. Fidelité, 
Paris ; 33, “Rué dés Minimes, Brussels. “Provisional pro- 
‘tection, £7; sealing:patent, £19 ; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


ATENTS. FOR INVENTIONS.—Full 
R _ instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
o street, Bristol. 


N OTICE TO. INVENTORS.—Office for 
ay E Patents, 4, ‘Trafalgar-square, Charing-cross. . Printed 
instructions (gratis) as.to the Cost of PATENTS, for Great 
. Britain or. foreign countries.. Advice and. assistance in 
disposing of or working inventions., Branch offices and 
agencies in every Continental State ‘and in America. 
Established 30 years. Full information. as’ to expired or 
existing Patents at home or abroad... Apply personally: or 


by letter to Messrs. PRINCE and Co. ; Patent Office, 4, 


TRAFALGAR-SQUARE, CHARIN G-CROSS, W.O. 


TO INVENTO. INVENTORS. —Messrs. Harris and Mills, 


Patent Agents and Mechanical Draughtsmen, “No. 35, Söuth- 
ampton-buildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 


undertake all business connected with Patents for Inventions in the- i 
United Kingdom, the colonies ond all Foreign Countries. Pr ovisional 


protection, £8 8s. 


ATENTS.—MESSRS. LAXTON (many. |.. 


years Editors of the “ Civil Engineer and Architect’s Journal’) 
Transact all- BUSINESS relating to. Paterts, or Registration of De- 


signs. Six months’. protection Pot eigat guineas. 34. G 


street, Strand. 


l PATEN: TS, ‘ke. —Mr. WISE’S PAMPHLET, 
containing "full information on BRITISH and FOREIGN 
PATENTS and the REGISTRATION of DESIGNS, may bé had of 
Messrs.. Francis Wise and- Cu., Consulting Engineers, -Office for 
Patents, Chandos Chambers, Buckingham- street, Adelphi, W.C. 


ATENTS.—THE PAMPHLET ON THE 

PATENT LAWS, Dy ©. D. ABEL, Assoc. Inst. C. E., Mem 

Inst. M.E., &e:, , Consulting ngineer and Patent Agent, may ‘be had 

“agratis ON. application, at No. 20, Southampton RAUNDE Cha ncery 
ane, W.C. 


ers 


' and Gathering and 


ING. MACHINES. 


“PURCHASERS SHOULD SEE 


FLORENCE. 


FOR FAMILY. USE IT IS: UNEQUALLED. 
In ‘addition to Hemming, Felling, Tucking, Binding, Cording, Quilting, 


Sewing on a Ruffle at the. same time, it makes Four 


/ Different: Stitches, has Patent Reversible Feed-motion, fastens off its 


on Sewing Machines 
`- New York, 1865. 


seams without stopping machine, and has other recent Improvements, for 
which the Highest Premium“ (Go 


a Medal) was awarded by the Committee 
at the Exhibition of the American Anstitute, held at 


Copy of ‘Committee's Report, and Prospectus with $ Sam le of Work os 
free. “Agents'Wanted, Address == ~ - np +P t 


FLORENCE SEWING MACHINE COMPARY, 


97, CHEAPSi”®, LONDON, E.C, 


a a NNN on each 
eet = eee) E) ian 
Mark o =e nares NCTE nena igs 


THE “DYER” TELESCOPE, 


WITH ‘LEATHER SLING AND CASE, 10s. 6d.; (OR “WITH ASTRONOMICAL 
; sa. EXE- PIECE, 15s.. 6d. 


This Telescope has an Achromatic Object-Glass 111 inch in diameter. | It possesses s a ra power of 144 Pints 
superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN MILES. The 
Astronemical ‘Eye-piece and Sun-glass, magnifying 324 times superficial, converta:it. into-an Astronomical ‘Telescope,. 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c, The Lenses - of. fhis Instrument are first 
Yate, and are equal in every respect to one of a much higher price, i 


Io FREE TO ANY RAILWAY STATION IN ENGLAND, ON RECEIPT OF Post-orric# Onper. 
12, ILLUSTRATED DESCRIPTION POST FREE, -~ ~ 


DAMPNESS IN BUILDINGS 
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to the stonework of the the IRON MOORS, &e., of the 


HOUSES OF PARLIAMENT. 


See the Printed Returns to the order of the Honourable the- House of 
Commons, dated. March 8th and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which ‘Reports incontestably prove the great success of these 
Compositions. 

These processes have also been largely applied in the Redecoration of 


‘ST. PAULS CATHEDRAL. 


“MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETG,;74, CHEAPSIDE, LONDON. 


EF FECTUALLY CURED! 


DECAY OF STONE, BRICK, WOOD, 
OR TRON STRUCTURES: | 


PERMANENTLY ARRESTED, 
: OR IF NEW . 


BEFECTUALLY PREVENTED! { !! 
BY THE USE OF 


SZERELMEY’S 
SILICATE ZOPISSA 


AND 


GRANITIC COMPOSITIONS. 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
‘been. subjected upon Public and Private Buildings and 
‘Works, Shipping, &c., Szerelmey and Co. have established 
extensive works for the manufacture and: supply of the Cóm- 
positions upon a very large scale, and are now enabled to 
execute a orders with the utmost despatch. 

ERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and further particulars, address to the 


CITY OFFICES OF SZERELMEY & C0.. 
a KING WILLIAM- STREET, o | 
. ELC. (Close to London Bridge,) , Ms | 


WEBSTER’S " UNIVERSAL ¢ CONDENSER. 


NO MICROSCOPE IS COMPLETE: WITHOUT THIS INVALUABLE 
* PIECE OF APPARATUS. 
FULL: PARTICULARS FREE BY: POST, WITH CATALOGUE, 
CHAS. COLLINS, SS 
7 7, GREAT TITCHFIELD. STREET, PORTLAND PLACE, W. 
l DR. LAWSON’S. BINOCULAR DISSECTING MICROSCOPE. Í 


FLOORING, DEALS, 


MAHOGANY, & c. 


; White. . Yellow. 
23-inch Flooring ki se a. 10s. 6d. cand lls. Od. .. 10s.-6d. and 11s, 0d. per square, 
T oy » ane ae .. 128. Od. to 138. od. ..  12s..0d. to 14s. Od. 55 
Eys oe onal Hap, 6d. to 15s. -6d. .. 15s. 6d. to 17s. 6d. .,, 
£ 5, ‘Matched Lining mai ca Y NE WIR Odi as a ee 188, 0d. yy 
į i i — = 14s, 0d. 


13s. 0d. 
Yellow Battens, £10; Yerlow Deals, £18; ditto,. Short Lengths, £16 per 120 of 12 feet. 
_ PRICE LISTS AND: “MOULDING PATTERNS POST FREE. 


J. TERRY & BON, 109, BOROUGH ROAD, S&S. E 


LONDON ; „Printed py Mappick and Fornsas, 1; rane cout, Fleet-stteot ; and Published for tho Proprietor at the Office of the Newa- 
-agents Publishing Company, 147, Fleet-strest, 
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NOTICE! l 
ANOTHER PERMANENT ENLARGEMENT 
OF ‘THE 


ENGLISH MECHANIC. 

It is with great pleasure that the Proprietor of 
this journal makes known to its readers his inten- 
tion to extend its contents by a 
PERMANENT ADDITION GF TWELVE COLUMNS: 

WITHOUT INCREASE OF PRICE. 


For some weeks past, indeed, since the last | 


enlargement of the Journal, the advertisement 
columns have increased so rapidly as to threaten a 
serious infringement upon the literary portion of 
the paper. ‘his the subscribers would, of course, 
- murmur at, and the Proprietor, being anxious to 
strictly carry out all previous promises, has deter- 
mined to increase the size of the ENGLISA MECHANIC 
to TWENTY FOUR PAGES, WITHOUT 
EXTRA CHARGE. This will be done as soon 
as the necessary business arrangements can be 
carried through. - 


TERMS OF SUBSCRIPTION. 


E sS. 
One Copy Weekly, for Three Months, Post Free 3 
” Six Months Ff, 
ry Nine Months ” 9 


s Twelve Months ,, 
Monthly Part, Post Free, One Quarter ... ... 2 
Half-Yearly Volume, bound in Cloth .. ... 5 

Do, Post Free... wide 6 
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THE ENGLISH MECHANIC 
AND 
MIRROR OF SCIENCE AND ART. 
Every Tuesday, Twopence. Monthly Part for 
May, 9d. ; post free, 11d. 

*» Title Page and Index for Vol. II. is now ready, 
Price Twopence, Cases for binding, One Shilling 
and Sixpen e, 

It is solicited that all back numbers be ordered at 

once, as they are now being reprinted. 

147, eae ac London, and all Book- 

sellers, l 


aaaea 
FO ADVERTISERS AND CORRESPONDENTS, 

Alt Advertisements and Communications for the 

Editor to be sent to 75, FLEET STREEF, 


QO ADVERTIS ERS. 
As the ENGLISH Mucuanio and MIRROR or Bor- 
ENCE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS 


£ sd 

Five lines s.e see s o awe 030 
Every Additional Line (Nine 

Words) eee ` eee ere gee eee 0 0 6 

Whole Page sse so se oe oe 8 8 O 

Half Page ses see sse ose w 4 4 OO 

One Column ... sso se 3.0 0 


Post-office orders to be made payable to GEORGE 
.MApDDICK, Fleet-street Branch. ni 


he Gugliah BAechanic, 
MIRROR OF § OGIEN CE AND A RT. 
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ALBERTITE, 

M® GLADSTONE, in bis suggestions touching 

Ya. the reduction of the national debt, took most 
certainly a gloomy view of the condition to which 
our children’s children would be reduced when 
coal would have been worked out, and when trade 
had taken itself off to fresh fields. True, last year 
we consumed nearly a hundred million tons of 
coals ; and as we are told that dating from certain 
calculations, in three generations our home supplies 
will have been resolved into. their original elements, 
the prospect is indeed a gloomy one; but the 


anticipated decline of our commerce, it should be 


noticed, is predicated upon the assumption that no 


progress whatever is to be made in the discovery 


ENGLISH 


and application of heating and 
materials. 


the strata, attention should be directed to disturb- 
| anees which may have produced fissures, for it 
‘ig then that Albertite will be found in place. 
contemporary calls attention, as to a valuable 


nearly due east and west, Albertite occurs in a 


forms, not only in a conglomerate, resting im- 
mediately, but. unconformably on Devonian rocks, 


‘| conglomerate are cemented together by Alberiite, 


dislocations exactly similar to mineral veins,” 


fragments. by fresh injections of petroleum, and 
the final filling up of the enlarged fissure with a 
‘homogeneous mass of Albertite, 


‘| enough among our enterprising commercial men to 
, hunt them out and work them, or is their discovery ta 
. explorers. ? 


colonial dependencies, Americans have stepped 


| in the State of Maine, where, from the paraffin, — 


> 
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Day by day it becomes evident that 
there is every prospeet of our relinquishing the 


use of coal before it relinquishes us. For instanee, 


the past year has opened a wide field for specula- 


tion with regard to petroleum, and the last 


few months have brought petroleum distilled 
from shales into the market. And we are 
yet in the very infancy of our know- 
ledge respecting the stored-up supplies of oil-pro- 
ducing rocks. Many of the light or buff coloured 
shales contain the greatest amount of volatile pro- 
ducts. In Hanover there is now being worked a 
vein of what is termed Albertite, or solid 
petroleum ; and to this product we this week 
direct the attention of our readers. It has been 
found both in America and Europe, and some 
time ago specimens were picked out of Ben 
Wyvis, in Ross-shire, Scotland. This solidi- 
fied petroleum is to be found in rocks of 
all ages, from the lower Silurian to the Tertiary, 
and from 95 to 105 gallons of crude oil is secured 
by distillation from a ton of this Albertite, The 
well-known American “‘chewiog gum,” is now 
extracted from it also, instead of from white 
mountain pines. In New York a certain propor- 
tion of New Brunswick Albertite is mixed with 
poor coal for the production of illuminating gas, 
which reaches 16-candle power as a consequence, 
and the new fuel brings £3 per ton. All the solid 
petroleums may be regarded as mineral veins, 
produced by injection. In searching for them in 


A 


guide, to the relations of Albertite conglomerate, 
or Albertite in drift. It occurs, to make a selec- 
tion, in a coarse lower carboniferous conglomerate 
on the flanks of the Caledonian range of New 


‘Brunswick, a plateau rising abruptly 500 feet above | 
.a plain, and forms a well-defined coast line of the 


lower carboniferous ocean. ‘In patches and 
narrow belts, for more than thirty miles on a course 


conglomerate formed of worn and angular frag- 
ments of magnesium, slate, trap, syenite, etc., 
as subangular pebbles, or sharply angular 
fragments, and grains, It appears in these 


but in the super-imposed drift, from which it is 
not unfrequently turned up by the plough. Else- 
where, but always in narrow belts, on an east and 
west course, the pebbles of the lower carboniferous 


as are the coarse grains of an overlying grit, re- 
sembling our millstone grit;’? and in completion 
of the proof of the origin aud local distribution of 
Albertite, “shafts sunk on small veins in the con- 
glomerate base passed through this rock, and 
penetrated Devonian slates, where the Albertite 
has been found to occupy fissures produced by 
It 
is a very curious fact that the fissures in which 
Albertite is found havs been widened by subsequent 
disruptions, each enlargement being accompanied 
by a crushing of the vein, the cementing of the 


There is not the slightest doubt that veins exist 
in this country—is there energy and perseverance 


be left to provincial geological societies and isolated 
We seem very backward in those 
things; in New Brunswick and others of our 


in, hold the rights, and are working the veins with 
their accustomed energy, leaving us nowhere. The 
raineral is, in great part, taken to Portland, 


one of the by-products of the distillation of 
Kerosene oil from the Albertite—many tons of 
the “ chewing gum” so favoured by the ladies of 
the States is manufactured. It may be noted that 


the paraffin is purified until it resembles in ap- 


pearance fine wax, only more transparent: then it 
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illuminating | 


 xiver, 
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is coloured and flavoured and flourishes as an 
American ‘* institution.” _ . 

° True the whole matter is in its infancy, but 
careful bringing up does a deal for an infant, and 
this one is well worth looking after. Seeing, how- 
ever, the immense promises we have of new: heat- 
ing and illuminating powers we are not.inclined to 
despair of the maintenance of our commercial 
supremacy ; only, the subject should be gone into 
with “plenty of money in hand ;” and we are in- 
clined to think that as good a legacy as could be 
left to our children (next to na national debt at 
all) is an exhaustless and well-defined supply of 
various fuels, amongst which Albertite may be 
given a most prominent place, ; 


_ SHIP LAUNCHING. 
HE cost of getting the Northumberland iron- 
clad off her ways—some £380,000—has 
directed the attention of engineers to the subject 
of ship launching to a much greater extent than 
has been the case for many years past. That some 
alteration is necessary becomes day by day more 
evident from the fact that the present tendency is 
to increase the tonnage of ships, whether destined 
for the navy or the mercantile marine. The case 
of the Great Eastern is a never-to-be-forgotten one ; 
and though Mr. Hawkins, through his hydraulic pres- 
sure guage, showed what could be done in such a 
strait by eur engineers, there is no doubt that to the 
immense anxieties imposed on its designer, by the 
failure of successive attempts to launch the great 
ship, is to be attributed that gentleman’s early death. 
As it has been well put by a contemporary, had 
time been an object in preparing the Northumber- 
land for sea (and circumstances might very well 
have transpired to call for her immediate equip- 
ment) the hitch in the launch might have proved 
a national misfortune. 

It is pretty certain that the arrest of the North- 
umberland on the ways was due to a departure 
from the usual inclination. Given that usual in- | 
clination, and the great. ship might easily have 


-broken away from all control and beached herself 
on the opposite shore: a little less inclination, and 


then came the stoppage and the loss of £30,000! 
Is the dernier resort, then, a dry dock? The 
expense of such is enormous, and their construction 


is simply impracticable in many localities; but, 
‘as the 


President of the Institution of Civil 
Engineers said in his brilliant address, ‘‘ hitherto 
the inventive genius of the members of the pro- 
fession has not been found unequal to the tasks 
they have been called upon to perform,” and .one 
or other of them will doubtless shortly step forward 
with some comparatively economical plan for 
launching, safely and expeditiously, anything 
from a yacht to a Leviathan. Meanwhile it may 
not be out of place to direct attention to the 
design patented in 1857 by Mr. Lungley—who, by 
the way, is now the talented general manager of 
built. His plan is te construct dry docks and 
basins for stewing away vessels, so that the 
vessels may enter at all states of the tide, and be 
left high and dry above the level of the sea or 
To assist in effecting his purpose he makes 
use of the natural level of the land, and builds up 
his dry docks and basing thereon, connecting the 
two, but so that when required they might be cut 
off therefrom by gates. The basin would be 
connected, according to situation, with- either 
sea or river by means of an outer dock 
or channel, provided with double gates, 


the water level of the basin to be maintained 


at an artificial height. Now if this plan be feasible 
for repairing and stowing away vessels—and is it 
not ?—why should it not be equally useful for 
floating newly-built vessels. It is quite certain 
that that which can be applied to floating a vessel 
after repairs can as readily be applied to a spick- 
and-span new ship. The natural level of the 
ground being used, as stated, will ensure the docks 
from the influx of land springs—which is certainly, 
as an element of strength, a consideration of ime 
portance,—and leakage from the basin into the 
docks is, by gravitation, got rid of. 

There is yet another plan, with the recommenda- 
tion of having been for a long time in successful 
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operation in the Victoria Docks. We refer to Mr. 
Edwin Clark’s pontoon and hydraulic lift. Of 
course some mcdification in its construction is 
requisite to adapt it to the requirements of ship- 
builders. To briefly describe Mr. Clark’s process, 
the vessel-requiring to be docked is first floated 
over the sunken pontoon, and thereafter, by the 
simultaneous action on the pontoon of a series of 
hydraulic lifts, the ship is raised out of the 
water for inspection. The pontoon’s buoyancy 
being restored, it is floated off, with the ship 
on it, to a shallow dock, and the necessary 
repairs executed. 

As tlie public has, in the end, to find all money 
for experiments, whether successful or otherwise, 
and as there is no person in particular to see that 
such contrivances as those of Mr. Lungley or Mr. 
Clark are brought into use for the service of the 
nation, it behoves the representatives of the 
public at St. Stephen’s to interest themselves 
in this matter; a few ‘ questions” would, 
if put “home,” at the present time, be of 
great service—seeing that the hitch in launch- 
ing the Northumberland is quite fresh in 
the official mind. Not less interesting is the 
subject to shipbuilders in general; the expenses 
of any launch are no inconsiderable figure in the 
general bill; and any scheme which professes to 
ensure success (and thus freedom from accident), 
and economy is well worth their careful 
consideration. 


MULTIPLE SCREW-CUTTING LATHE. 
(Mllustrated on front page.) i 

HE ingeniously arranged self-acting Multiple 
Screw-Cutting Lathe which forms the subject 

of our illustration, and which is extracted from the 
Practical Mechanics’ Journal,* is the invention of 
Mr. Joseph Tangye, of the well-known firm 
of Tangye Brothers and Price, Birmingham. 
This machine affords facility for cutting any 
desired number of screws simultaneously, ac- 
cording to the size of the machine, The example 
before us is capable of cutting three screws 
at one time. Fig. 1 is a side elevation, and fig. 2 
a corresponding plan of the lathe. It consists of 
a lathe bed similar to an ordinary screw cutting 
lathe bed, but of a sufficient width to accommodate 
two or more screw blanks side by side, in lieu of 
being only wide enough to receive a single screw 
blank, as heretofore. The several screw blanks are 
carried between two sets of corresponding centres, 
one set being arranged and constructed in the 
ordinary manner, and made adjustable in order to 
admit of the blanks being inserted and removed, 
whilst the other set are fitted in a headstock 
secured to the driving end of the lathe bed. 'Fhis 
headstock extends the full width of the bed, and 
carries on its outer face a fixed axis or stud centre, 
upon which a driving cone revolves freely ; to this 
is secured, so as to rotate with it, a spur pinion in 
gear with a spur wheel on a short shaft capable of 
revolving in a pushed bearing in the headstock. 
On the inner end of this short shaft a spur pinion 
is keyed, which simultaneously drives two spur 
pinions, respectively carried by two of. the fixed 
centres in the headstock, and round which they 
freely rotate. The third centre (when three are 
used), or that next the front of the lathe, carries 
a spur pinion corresponding to the pinions on the 
other two centres, and derives its motion from the 
other two pinions by a carrier pinion working loose 
on a stud centre in the headstock. It will thus be 
seen that on actuating the driving pulleys the whole 
of the pinions on the centres in the headstock will 
be simultaneously rotated and in the same direction. 
This rotatory motion of the pinichs is imparted to 
the three screw blanks to be cut into screws by 
means of a pin projecting from the face of each 
pinion coming in contact with a radial pin secured 
to the head of each of the blanks; and hence as 
the pinions revolve they carry round with them 
their respective screw blanks. The slide rest, 
which carries the cutting tools, is provided with as 
many holders ag there are tools required, each holder 
being provided with its own tool-adjusting or setting 
screw. The traversing motion is imparted to the 


* Longmans and Co., Paternoster-row. 


| 


slide rest in the manner introduced by Mr. Whit- 


worth, from a leading screw working in a split nut 
beneath the slide rest, and driven by any convenient 
arrangement of change wheels, according to the 
pitch of the screw thread to be produced. The 
depth of cut of the several tools is regulated by a 
single feeding screw, carried by the slide rest as in 
single screw-cutting lathes, with this difference, 
that it operates upon two, three, or more tool- 
holders simultaneously. The rest of the parts are 
similar to those hitherto employed in machines of 


this class, and need no further description. 


EXTRAORDINARY COLD PRODUCED BY 
THE MIXTURE OF CERTAIN METALS. 

T the last meeting of the Chemical Society of 
Paris a paper by Dr.. Phipson of London, 

“On a sudden fall of temperature produced on 
mixing certain metals,” was read. It has been 
known for many years that when certain alloys or 
amalgams are prepared there occurs a sudden 
increase or decrease of temperature at the moment 
the different metals are mixed together. In some 


cases great heat is produced, sufficient in fact to | 


cause the metals to inflame. But the production 
of cold in similar circumstances is less known. 
Dobereiner appears to haye been the first to call 
attention to a great production of cold which occurs 
when alloys of bismuth and lead are united with 
alloys of bismuth and tin, and when the same 
metals are united to. mercury. Dr. Phipson has 
repeated and confirmed some of these experiments. 


The most extraordinary fall of temperature occurs’ 


when 207 parts of lead, 118 of tin, 284 of bismuth, 
and 1,617 of meyeyry are mixed together. The 
external temperature being at + 17° centigrade, 
the thermometer instantly falls to — 10° below 
zero. Even when these proportions are not taken 
with absolute rigour, the cold produced is such 


that the moisture of the atmosphere is instantly 


condensed upon the sides of the vessel. The 
presence of lead in the alloy does not appear to be 
essential, whereas that of bismuth is indispensable. 
As the mercury can all be collected again by careful 
distillation this mode of producing cold may perhaps 
find some applications ; doubtless also the pheno- 
menon may be increased or diminished by 
modifying the proportion of each metal employed. 
The author of the paper explains the production 
of cold in these circumstances by the lique- 
faction of a metal so dense as bismuth, which 
occurs herg ab ordinary temperatures. 


THE ECTOGRAPH. 

The following are extracts from details on the 
“ Ectograph,” published in a recent number of 
Humphrey’ s Journal :== ; 

“ In the year 1860, I took out a patent right for 
a style of picture which was named the Ectograph 
(the word ectos literally meaning built up from 
behind). The picture has met with the approval 
of all who have seen it, without exception. 

“When it was first introduced, I found that 
photographers were unwilling to believe that a 
picture which looked so beautiful could be made so 
easily as represented. The fact being that few 
photographers had given their attention to positive 
printing on glass, they were not aware of the 
beauties of that class of picture, nor its simplicity. 
There was another drawback. The rage for cartes 
de visite was generally gaining ground; the Ecto- 
graph, however beautiful, unable to stand before 
the storm, bowed before the mighty one, and retired. 
The storm has gathered ; an avalanche of cartes 
has been scattered over the land, the people are 


sated, and the photographers are tired; a ‘new 


pleasure is demanded,’ and the ‘ porcelain’ appears, 
perhaps, the most beautiful of all productions of 
the photographic art, when well made and coloured ; 
but in this lies the whole trouble—it is not so very 
easy to make, and still more difficult to colour. A 
porcelain picture, when not well made, with all 
its black, harsh shades, to say the least, looks 
ugly; but when badly coloured, it is abominably 
vulgar. This is not said to depreciate the picture. 
I have already said, and I do believe, there’ is 
nothing so beautiful as a well made, handsomely 
coloured, porcelain picture; the difficulty lies in 
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colouring it beautifully; and -here is the chief 


excellence of the Ectograph—it is easily coloured, 
and it is quite as easily made as the porcelain 
picture. l 

“The following will guide the photographer to 
the easiest way of producing this picture :— : 

“The negative required is similar to those made 
for the solar camera, full of half-tone, not intense, 
clear and well defined. All imperfections in the 
negative will, of course, be reproduced in the 
positive ; therefore, it is necessary to pay the. 
greatest attention to this. Having obtained the 
negative, the next operation is to copy it. Place 
the negative in front of a copying box, and focus 
as usual, having previously, however, so adjusted 
the negative when in the box that the clear light 
from the sky will shine through it. Ifthis cannot 
be had conveniently, then place the camera hori- 
zontally, and reflect the light from the sky from a 


piece of white paper, placed diagonally to the 


negative. A slab of plaster of Paris, made and 
used as recommended in Towler’s celebrated work 
on ‘ The Porcelain Picture,’ is, perhaps, the best 
for such work ; but where the sky can be had, it is 
preferable. The camera must be elevated, as any 
objects, such as houses, high grounds, or hills, will 
obstruct the light, even if several miles off. Having 
now placed everything in readiness, proceed to 
copy the negative. A very short time is necessary, 
depending, of course, on the sensitiveness of the 
plate and the size of the diaphragm. With respect 
to the chemicals, nothing need be said; the 
formulas for the porcelain picture will answer for 
this. | 

“ The glass positive having now been obtained, 
toned, and dried, lay it gently on a piece of white 
paper; if it looks well, the half-tones all clear, 
and the shades transparent, it will answer. Proceed 
to the next operation. Have ready a dipping bath 
of any kind. Place in it some of the very best sun- 
bleached wax. Now place the bath in a pan with 
water; let the water boil, and the wax will soon 
melt; into this melted wax dip the positive plate 
as you would dip a collodion plate in the silver. 
bath ; let it remain in the bath till it is quite warm : 
now remove it from the bath, and allow it to cool; 
when cold, again dip it, with a gentle motion, 
down and immediately up again; a thick coat of 
wax will now be on the plate; remove the plate, 
standing it edgwise on a clean sheet of paper, and 
with a flat long knife, remove the wax from the 
edges and back; if neatly done, the wax will come 
off clean ; when the wax gets cold, however, it is 
troublesome to remove, so care must be taken to 
remove it when warm. Now clear the wax off the 
glass with alcohol or benzine; lay the picture on 
white paper, and it will be very beautiful. In this » 
state it will have the appearance of a porcelain 
picture, and, to my fancy, it has a much finer effect, 
owing to depth and roundness. Copies of sta- 
tuettes in this state are magnificent. On looking 
at the picture through a magnifying glass or stereo- 
scopic box, it is wonderfully beautiful; the very 


life appears. 


‘ The colouring, if required, is easily done; it is 
only necessary to follow the lines and shades of the 
photograph ; taste will dictate where and what 
colour to use. Water colour will require a little 
oxgall or soap to be rubbed over the wax before 


.being applied; powder colours or oil colours will 


go on without preparation. 

“ In practice, however, I have found it better to 
varnish the wax previous to colouring. Pour a 
very small quantity of spirit varnish on the centre 
of the wax, then, with a soft rag, gently rub it all | 
over the wax; it will immediately dry. Now, in 
colouring, should it be required to remove the 
colour, as not being suitable or put on badly, wipe 
it off with a damp rag, and commence again. 


An extensive series of experiments, conducted 
by Mr. Mallet, upon the. effects of additions, in 
minute but atomic proportions, of porous hard 
metals to the binary alloy of copper and zinc known 
as Muntz metal, embracing antimony, lead, iron, 
bismuth, arsenic, and silver, proved that, in every 
instance, the ductility, tenacity, flexibility, and 
resistance to torsion were seriously impaired by 
proportions under even] per cent. ` 3 
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ON NATIONAL STANDARDS FOR GAS 
MEASUREMENT AND GAS METERS.* 
It is open, besides, to the very serious objection 
that, by unscrewing the lower plug, as much gas 
can be got as from the outlet of the meter itself, a 
circumstance which offers a strong temptation to 
fraud. 7 

The variation in measurement is, of course, the 
grand objection to the wet meter. It is not the 
- only one, however. Though fatal in itself, there 
are others I may just mention. There is the an- 
noyancefrom the unsteadiness of the lights, familiarly 
called “jumping.” There is the danger of sudden 


extinction, There is the danger of escapes of gas. 


through the meter being interfered with, as when 
the plugs are removed that the water may be re- 
plenished, and, through carelessness, not replaced. 
There is the facility with which the measurement 
in the same wet meter can be made to vary, either 
from the quantity of water put into the meter, the 
inclination given to it, or from both, and the con- 
sequent temptation to fraud. There is the ne- 
cessity of placing it in the basement of the house, 
and the consequent attempt to prevent the 
‘jumping ” of the lights by giving all the pipes a 
gradual rise from the mieter to admit of the water 


trickling back into it, an attempt at once futile, ex- 


pensive, and injurious to house property. Its very 
situation in obscure out-of-the-way corners is apt 
to create a suspicion in the mind of the consumer 
that he is wronged in his measurement, while the 
gas companies are made dependent on the vigilance 
of their inspectors to an extent undesirable alike 
for the employer and the employed. The defects 
of the wet meter too often expose the managers 
and directors of gas companies to unjust suspicions 
while really the companies are the greatest losers 
by it, and the parties most deeply interested in the 
just measurement of gas. When the meter is 
found not to have registered at all, orto have 
registered only a small portion of the gas passed 


through it, it is not unusual to ask the consumer to: 


pay for his gas without any reference to the meter, 
but to his payment for the corresponding quarter 
of the previous year, a mode of adjustment un- 
satisfactory both to the seller and the buyer. 

The interests of the public and the gas companies 
alike demanded that the evils of a system of 
measurement which involved variations reaching 
sometimes as high as 20 and 30 per cent. should be 
fairly met. ‘‘Why,” it was asked, “should not gas 
be justly measured as other staple commodities are 
measured? Why should not the consumer have a 
guarantee that he really gets the quantity he pays 
for, and the producer that he really gets payment 
for the quantity he delivers? If security be given 
for the just measurement of a gallon of oil and a 
pound of candles, it is not less necessary for a 
cubic foot of gas.” From evidence given before 
Parliamentary Committees, it appeared that, owing 
to the want of a legal criterion and inspection, 
what was called a cubic foot differed, when measured 
by the metres of one manufacturer as compared 
with those of another, as much as 8 per cent., and 
that, when the meters were in the most perfect 
working condition, The prevailing dissatisfaction 
and the antagonism, prejudicial alike to the gas 
companies and the public, to which this state of 
things gave rise, at length drew the attention of the 
Legislature to the subject. The result was the bill 
presented by Lord Redesdale, to the House of 
Lords, in the first session of 1859, for the purpose of 
establishing a standard cubit foot for gas measure- 
ment, and extending the general law of inspection 
of weights and measures to gas meters, with such 
other provisions as the special nature of the subject 
seemed to require. 

The ‘Sales of Gas Act” introduced by his 
Lordship received the sanction of the Legislature 
in the session of 1859. The principal provisions 
of that Act are sufficiently well known. It fixed; 
for the first time, as the “ only legal standard or 
unit of measure for the sale of gas by meter, the 
cubic foot, containing 62'821 pounds avoirdupois 
weight of distilled or rain water weighed in air at 
_ the temperature of 62° of Fahrenheit’s thermometer, 


* A Lecture read before the Society of Arts, by George 
Glover, Esq. Continued from Page 149, 


the barometer being at thirty inches.” And had 
the Act done no more than this it had conferred an 
important boon on the gas companies and on the 
community at large. A first and important step 
was then taken in the right direction. 

The duty, of providing standard measures for 
gas, was devolved by the Act on the Lords Com- 
missioners of Mer Majesty's Treasury. The 
Astronomer Royal’s familiarity with the subjects 
of the standards of weights and measures specially 
qualified him for such a duty, and his services to 
the Exchequer in connection with this subject 
having been acknowledged as of high value, their 
Lordships applied to him to assist them in pro- 
viding the requisite instruments. The public and. 
the gas companies were entitled to expect that the 
services of a philosopher so distinguished in the 
application of the exact sciences, should be made 
available to attain, in the standard measure for gas, 
as much accuracy as possible. 

Acting under the authority of the Lords Com- 
missioners, and aided by Professor Miller, of Cam- 
bridge, the Astronomer Royal provided a bottle for 
measuring the cubic foot defined in section ii. of the 
Act. In his report to their Lordships of the 11th 
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Cusico Foor BOTTLE. 
Scale i full size, 


Feb., 1860, he says, “Acting under the authority 
given by your letters of October 14th and 15th, 
1859, and having secured the valuable assistance 
of Professor W. H. Miller, I caused to be prepared 
a weight of 62°321 pounds, constructed of hard gun- 
metal, and a metallic vessel or bottle, intended to 
contain one cubic foot, constructed of thin copper, 
in shape a cylinder, with a cone at each 
end; the upper cone having a small cylin- 
drical neck for the introduction of water, 
and the lower one having a tap for its dis- 
charge.” Whether the bottle (fig. 2), so described, 
was the best instrument for the purpose may, I 
think, be fairly questioned. Made of copper, it 
was liable to corrode. The thin sheet of copper 
was liable to change of form when filled with 
water, as well as from external injury. Once filled, 
it could not be readily dried. I submit that a 
geometrical solid made of anti-corrosive metal, 
made to exclude, not to contain, the water, and 
losing in weight the precise quantity of distilled 
water defined in clause ii., would be free from the 
objections stated, and could be easily dried after 
each experiment, It could be preserved, if laid 


on a soft cushion, ‘under a glass, at the Exchequer, 
for any length of" time, without change os 
diminution. 

Having obtained a bottle fitted to contain the 
“unit of measure” required by section ii, of the 
Act, the Astronomer Royal’s next step was to 
apply it in accordance with section iii, which re- 
quires that, ‘‘ within three months next after the: 
passing of the Act, models of gas-holders: 
measuring the said cubic foot, and such multiples. 
and decimal parts of the said cubic foot as the. 
Lord High Treasurer or the Commissioners of Her 
Majesty’s Treasury shall judge expedient, shall be 
carefully made, with proper balances, indices, and: 
apparatus for testing the measurement and re- 
gistration of meters, and ‘such models shall be. 
verified under the direction of the Lord High 
Treasurer or the said Commissioners, and, when go, 
made and verified, shall be deposited in the office 
of the Comptroller-General of the Exchequer at, 
Westminster.” | 

In carrying this enactment into effect, it was 
found that none of the gas-holders hitherto in use 
for testing meters could be adopted as a standard; 
measure. ‘The more prominent objections to them, 
were these :— 

1, Their measuring part was not truly cylin- 
drical. ` ) 

2. No two gas-holders agreed in measurement.. 
Not only did they differ from each other to the. 
extent of 8 or 4 per cent. in their measuring 
capacity, but the various divisions into feet, and 
the sub-divisions of the feet, differed in the same 
gas-holder. eo 4 

3. The material of which they were made was 
very liable to corrosion when in contact with gas 
and water. To retard this corrosion paint was 
used. The paint in the inner surface of the bell 
diminishes its measuring capacity, and its renewal 
from time to time aggravates the evil. The coat- 
ing of paint softens, swells, frequently rises in 
blisters, falls off in flakes, or crumbles away. ln 
its ascent from the cistern, the painted surface of 
the bell brings with it a quantity of water, which 
adheres to it in the form of a film, and numerous 
drops which adhere especially to the inner surface 
of the flat cover. These occasion further diminu- 
tion of capacity, whilst the evaporation of the 
water on the outer surface of the bell lowers the 
temperature, diminishes the volume of the gas 
contained, and causes error in the testing of 


meters. 


4.. The scales of the existing gasholders were 
found liable to corrosion, and, not being attached 
to the bell, they could be readily tampered with. 
These reasons were sufficient to preclude their 
adoption as standard measures. 

The construction of such instruments as the Act 
required becoming daily more pressing, and urgent 
representations being made to the Treasury on the 
subject, I submitted my designs to the Astronomer 
Royal, and I had the honour to be employed by 
the Lords of the Treasury to superintend the con- 
struction of the “ National Standard Gasholders, 
with proper balances, indices, and apparatus for 
testing the measurement and registration of 
meters.” | 


In the works going on for levelling the hill of 
the Trocadero at Paris, four mines are fired at once 
by means of an electric battery, and a surface of 
more than two acres is raised by each explosion. 

PoRTLAND CEMENT.—An American journalist 
says: —“ Made into a thin solution like whitewash, 
this cement gives wood- work all the appearance of 
having been painted and sanded, and may, for 
aught we know, have as preservative a property. 
Piles of stone may be set together with common 
mortar, and then the whole washed over with this 
cement, making it look like one immenes rock of 
grey sandstone. For temporary use a flour-barrel 
may have the hoops nailed, so as not to fly apart, and 
the inside washed with 10.cents-worth of Portland 
cement, ahd it will do for a year or more to hold 
water. Boards nailed together, and washed with 
it, make good hot-water tanks ; and in so many 
ways is.it of use, that we have come to look on it 
as one of those peculiar things in a garden which 
it is “f always good to have about,” 
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PRACTICAL PHOTOGRAPHY., 


: . 
DESIGN FOR A PHOTOGRAPHIC STUDIO. 
HMHE accompanying is the ground plan of aphoto- 


to crystallize. Of these crystals of ammonia- 
saccharo-sulphate of iron, take from 30 to 40 
grains, and dissolve in an ounce of distilled water, 
and then add from 50 to 60 minims of glacial 


graphic studio, which has been found to answer | acetic acid, and from 25 to 35 grains of citric acid. 


‘its purpose very effectively. It isof what has been 
called the tunnel class, but differs from the kind 
so strongly recommended by Mr. Wall and Mr. 
‘Sutton some years since in the photographic 
journals, in the larger amount of light it admits. 
Indeed it is probable that in an open situation 
too much light would find its way to the sitter, 
and some would therefore have to be shut off, but 
‘of two evils, too much and too little light, the 
former is certainly the smaller, and is moreover 
advantageous, inasmuch as when decreased the 
shut out portion serves as a kind of reserve force 
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for dull weather. It is based upon the design of 
Mr. O. G. Reglandéer’s studio, but the proportions 
differ considerably. 

SACCHARATED [RON DEVELOPER. 

Our experience has for years been favourable to 
the use of saccharated iron solutions for develop- 
ment, and some recent experiences have confirmed 
‘our views, and also confirmed the idea that the 
presence of sugar had a decided chemical effect 
ïn preventing rapidity of reduction, and aiding in- 
tensity. A drachm of honey to an ounce of a 
20-grain iron solution has in our hands flowed 
freely, developed readily, giving brown deposit 
rand an excellent negative. Common treacle, or 
‘golden syrup, has, we have found, acted more 
‘energetically in restraining development than 
‘acetic acid. M. Kaiser states that he has found 


‘similar effects with cane sugars generally, and ad- 


heres to the use of sugar of milk. He finds also 
that glycerine is neutral chemically, but is most 
~yaluable in aiding the satisfactory flow of the solu- 
‘tion without alcohol. He finds a valuable addition 
‘to this solution in iodide of potassium, to prevent 
‘fogging in cases where such a tendency exists. 
‘He says :— 

I have also improved my iron bath by adding to 
‘it a few drops of an aqueous solution of iodide of 
‘potassium, of 10 per 100 strength, which is pre- 
viously saturated with iodide of silver. An iron 
‘bath containing this latter substance will give ad- 
‘mirably clear negatives, even when the silver bath 
‘and the collodion do not permit of our obtaining 
unfogged negatives if we make use of any other 
‘kind of developer. The formula I now employ for 
‘ordinary use is :— 
‘Sugar of milk, concentrated solution 8 volumes. 
‘Sulphate of iron .. ou. ae ae 
(Glycerine, pure... ve 1 volume. 

Twenty drops of the above-mentioned iodide of 
potassium to three and a half ounces of the mix- 
‘ture of sugar of milk, sulphate of iron, and glyce- 
rine, | 

Rev. Wm. Law’s Saccharo-Sulphate Developer, 
which usually gives sufficient intensity with one 
‘application, and permits the addition of nitrate of 
silver solution without decomposition, if a second 
application be necessary to secure sufficient print- 
ing density :— 
Protosulphate of iron ... aa ... 6 ounces. 
Sulphate of ammonia... died .» I ounce. 
Crystallized sugar-candy ... TORE er 

Dissolve each of these separately in sufficient 
boiling distilled water to make a saturated solution ; 
mix the three solutions together in an open shallow 
dish, and put the vessel aside to allow the mixture 


| ship, and working them upon their trial trips. 


The solution is of a pale lemon tint, and keeps well. 
— Year Book of Photography. 


‘WOOD BEARINGS. 
Although Messrs. Maudslay, Sons, and Field 
were not the first to actually use wood bearings 
for the shafts of screw steamers, we believe that, 
independently of Mr. Penn’s invention, they were 


aboul to do so at the time his patent appeared. 


A dozen years ago, Mr. George D. Kittoe, now of 
the firm of Messrs, Kittoe and Jackson, of Comp- 
ton-street, Clerkenwell, occupied a responsible 
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position under the Messrs, Maudslay, that of 
Superintending the placing of engines on es 
n 
working the screw engines of H.M. steam vessel 
Tribune from London to Sheerness, he found the 
screw bearing become very hot, and that a soapy 
leakage inboard was constantly going on, the liquid 
having a metallic lustre on its surface, showing 
active wear. Mr, Kittoe, years before as a boy, 
had seen at Messrs. Tassell’s paper mill at Malling, 
Kent, the gudgeons of a heavy water wheel running 
in a bearing of beech wood, the pressure being 
on the end of the grain, and the bearing being 
kept constantly wet by a stream of water. 
The bearing had no cap, and the gudgeon was as 
bright as polished steel. On the occasion of the 
trial of the Tribune the application of wood bear- 
ings to the screw shaft occurred to him, and he 
suggested it on his return to London, to the late 
Mr. Joshua Field. Mr. Field gave the matter 
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much consideration, and even paid a visit to 
Malling to see the wheel in question. On the 
trial of the Majestic, in 1854, further trouble was 
experienced with the stern bearing, and the subject 
of wood bearings was revived, Mr. Kittoe pro- 
posed to fit them in the stern tube in segments, in 
the manner shown in the illustration, chamfering 
the edges of the segments so as to leave channels 
for the circulation of water. The segments were 
to be of beech wood, with the end of the grain. to 
the shaft. Mr. Kittoe described this intended 
application to the late Mr. Dinnen buta few weeks 
before the date of Mr. Penn’s patent, and it was 
not until that time that Messrs. Maudslay had 
determined to adopt wood bearings. We must 
accord an amount of credit to Mr. Kittoe for his 
plan, but as it had not been adopted in practice 
prior to November, 1854, the circumstance does 
not affect the question of the validity of Mr. Penn’s 
patent,— Engineering. 


A cotton-picking machine has been invented by 
an American, which, it is said, will do the work 
of twenty men, a 


It is estimated that the value of the files annually 
imported into the United States of America ap- 
proazhes £2,000,000 sterling ; in addition to which 
at least £1,000,000 worth are made in the United 
States ; and hence the attention of inventors has 
been especially turned to the production of an effi- 
cient machine for their manufacture. At present, 
the whole of the £3,000,000 worth of files above 
referred to, as well as those employed in other 
parts of the world, are, with very few exceptions, 
manufactured entirely by hand, at a cost which is 
necessarily immense. The expense of the cutting 
alone of an ordinary 12-in. file in this manner is 
8s. 6d. per dozen. The same work, upon the same 
file, can be done with this machine at an expense 
of 6d. per dozen; and not only so, but the article 
produced from this machine is of a better quality, 
and superior in every respect, to that manufactured 
by hand. Of the many machines for this pur- 
pose is one of a very ingenious yet simple character, 
patented by Mr. J. C. Cooke, of Middletown, U.S., 
who has devoted much time and attention to this 
branch of the subject. The machine consists in a 
novel construction and arrangement of a cutter 
stock, applied to a sliding head in such a man- 
ner that the cutter is rendered capable of being 
adjusted with the greatest facility in the several posi- 
tions relatively with the file blank that it is neces- 
sary to have in order to cut the file properly. The 
machine has also a novel manner of securing the 
file blank in its bed, whereby the blank may be 
secured in the bed, and the finished file removed 
therefrom very expeditiously.. The machine also 
consists in certain means for automatically adjust- 
ing the file bed, for the purpose of compensating 
for any variation in the thickness of the blank, and 
insuring a cut of uniform depth throughout the 
entire length of the blank. __ l 

A machine for the same object has likewise been 
invented by Mr. E. Bucklin, jun., of Rhode Island, 
U.S. The invention consists in an improved feed 
mechanism for feeding the file to the cutter, whereby 
the speed of the file may be varied according to the 
size of tooth required; an improved file-bed, so 
constructed and arranged that files of different 
shapes may be attached thereto; an improved 
means for adjusting the cutter to suit the shape or 
form of the file in its longitudinal profile ; a means 
for graduating the strength of the spring accord- 
ing tothe strength of blow required to be given 
the cutter; a novel and improved arrangement of 
the cutter-stock, whereby the cutter may, with the 
greatest facility, be adjusted, to give the file blank 
the different cuts required; an adjustable double 
spring, whereby the hammer may be operated upon 
with greater or less force, as circumstances may re- 
quire; and in a means for holding or securing the 
file in its bed, whereby the file may be firmly held 
in position, and very readily attached to and de- 
tached from the bed. This invention, itis believed, 
obviates the difficulties hitherto attending the cut- 
ting of files by machinery. A uniform depth of 
cut is obtained, due provision made for any in- 
equalities or variations in the thickness of the file 
blanks—and the parts may be readily adjusted to 
admit of different shaped files being cut—while the 
work is performed very rapidly. The cutter may 
also, with the greatest facility, be adjusted to cut at 
the different angles required, and the hammer sub- 
jected to blows varying in force as the nature of 
the work may require. The feed motion is ex- 
tremely simple, and capable of being varied with 
the greatest nicety to suit the character of the file 
to be cut, and affords superior advantages for dis- 
connecting the slide or carriage from the screw, so 
that the former may be shoved back at the termi- 
nation of each cut of the blank. 


Novent Vivarium.—The marine vivary at Bou- 
logne, erecting under the superintendence of M. 
Edouard Betencourt, is intended for the exhibition 
of adult living fish. The altitude of the rocks will 
be about seventy feet, and the caverns underneath 
will have some twelve to fourteen feet headway, 
wherein will be a series of reservoirs, into which 
sun and air are admitted through fissures. This 
vivarium opens up a new and interesting page for 
the study of marine zoology and botany. 
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SEEING DISTANCE.* 

A. paper was presented to the Belgian Academy 
of Sciences last year by a M. Delbceuf in which 
this question was fully and ingeniously discussed 
(Bulletin de l Académie Royale des Sciences de 
` Belgique, xix. 195, and xx. 70), No notice of his 
researches has to my knowledge appeared in any 
English periodical, except a brief one in your 
“ Proceedings of Foreign Academies,” so that per- 
haps a short abstract may not be unacceptable to 
your readers. 

He believes that our estimate of distance is 
formed from the sensation of fatigue which we 
experience in moving the eye from one point to 
another. As the traveller measures the space 
which he has traversed by the fatigue which he 
feels—a personal judgment which, like all other 
judgments, is liable to error—so it is in general 
a muscular sensation, or the recollection of a 
similar sensation, which furnishes us with the 
basis of .our estimate of distance. If, for instance, 
we wish to measure the length of a line, we either 
walk along it or pass our hand from one extremity 
to the other, or we “run our eye along it,” as the 
phrase goes. In each of these cases there is motion, 
muscular contraction, fatigue, and a corresponding 
sensation. Distance is possibly also estimated by 
the angle which the object forms at the apex of 
the triangle, of which the base is formed by the 
distance between the eyes. Here there is a certain 
muscular exertion necessary to direct both eyes to 
the same point. In the case of a single eye, the 
only muscular effort of which the observer is con- 
scious is that necessary to alter the focus so as to 
obtain distinct vision. Our estimate of the muscular 
exertion in this case is liable to be very erroneous, 
and the difficulty of judging distance, when only 
one eye is used, is well shown by the old trick of 
attempting to snuff a candle with one eye closed. 

It is a matter of common observation that a dis- 
tance is rendered apparently much longer by fre- 


quent stoppages on the way. The reason of this is | 


perfectly obvious. There is in the first place an 
expenditure of muscular power to overcome the 
momentum which the body has acquired ; and, in 
the second place, another effort is necessary to set 
the body in motion again. M. Delbcuf applies 
this theory to the eye, and he asserts that a distance 
will appear greater when the eye makes frequent 
stoppages than when it does not. To prove this, 
he instances the fact that if a line be bisected, and 


one of the halves be again subdivided into any | 


number of parts, most people will judge the sub- 
divided half to be greaterthan the other, because 
the eye is arrested by the marks, and is fatigued 
more than by passing over the undivided half. 
Persons whose eyes are sound are able to divide a 
horizontal line into two equal parts with tolerable 
exactness, and the errors will be found to be some- 
times to the right and sometimes to the left. 
When the line is vertical, however, they will almost 
invariably place the division too high. It need 
hardly be said that, in making experiments of this 
kind, the subjects must not be informed of the test. 
Whence is this difference of aptitude ? 

M. Delbceuf explains it in the following manner. 
He starts with the assumption that the muscles of 
the eye are not all equally powerful. In the case 
of horizontal motion, however, this will make no 
differénce, since the eyes are moved both to the 
right and to the left by the same corresponding 
sets of muscles, so that any inequality in their 
strength will be neutralized. In the case of vertical 
motion, however, it is different, since the same 
muscles of beth eyes are called into play—viz., the 
superior rectus of each eye, when the organ is 
moved upwards, and the inferior rectus when it is 
moved downwards. 

This inequality in the strength of the superior 
and inferior recti muscles is a necessary condition 
of M. Delbceuf’stheory, and I must admit that his 
proof is rather unsatisfactory. -He starts with the 
hypothesis that our estimate of distance is depen- 
dent on the muscular effort necessary for the eye 
to pass over it, and he makes a series of experiments 
on his own eyes and on those of others to obtain 
the mean error in bisecting a vertical line. From 
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the ee of these exparinents he states that the 
mean difference of the strength of the superior and 
inferior recti muscles is one- sixteenth. M. Delbceuf 
is reasoning in a circle. 

In support of his theory he cites’ a case men- 
tioned by Wundt (Menschen und Thierseele ; 
zig, 1863), of a stone-breaker who was attacked 
with paralysis of one of the muscles of the eye. 
This man always displaced objects in the direction 
of the paralysed muscle, but by degrees he accus- 
tomed himself to judge correctly. Sometime after- 
wards the disease was cured but the error still 
remained, although in the opposite direction. 

The paper is, I think, worth reading, and it is 
rendered more interesting by the large number of 
cases of pseudoscopic vision illustrated in the plates. 
Whether they are explained by M. Delbceuf’s 
theory or not, the collection is equally valuable. 


EFFECTS OF POSTURE ON RE- 
SPIRATION. 

Dr. Edward Smith, one of the Sanitary ene 
sioners of the Privy Council, says :—In a long series 
of experiments which I have made with a view to 
determine the effect of posture and exertion over 
the quantity of air inspired in any period, and con- 
sequently over the movements of the chest, it was 
shown that only in the lying posture was it less 
than in the sitting posture ; and that the difference 
between the amount in the latter, and that when 
walking at the moderate rate of three miles per 
hour was no less than three times of that in 
the sitting posture. The following table gives the 


result of this series in many modes of exertion, all: 


compared with the amount of the respiration.in the 
lying posture as the standard :— 


The effect in the lying posture being ........ a> ali 
That of the sitting posture 1s ..... TT E a 
Reading aloud and singing, each ............ 1°26 
The standing posture .sesserererreresereererres 1'33 
Railway travelling in the Ist class........... . 1:40 
2nd class ......... 1°53 


23 9? 
upon the engine 


at 20 to 30 miles 
per hour sessen 
upon the engine 
at 50 to 60 miles 
per hour..... 
in the 3rd class... 
upon the engine 
(average of all 


7? 3? 


speeds) sesse 1:58 
% » upon the engine 
at 40 to 50 miles 1'61 
53 4 upon the engine 
at30to40miles 1°64 
Walking in the sea s<tiecisccasseedetuescecevavie 1°65 
», On land at one mile per hour......... 1°9 


All the above have an influence exceediiig but 
not the double of that of the lying posture. 
Riding on horseback at the walking pace : 2:2 
Walking at two miles per HOW? siiis 276 
These have been two ànd three times thë in- 
fluence of the lying posture. 
Riding on horseback at the cantering pace 3°16 


Walking at three miles per hour...........008 3'0 
. 5 A A 3°22 
TRO WIE ereraa al ound EEEE E OEE ies 3°33 
Descending steps at 640 yards per hour...... 3°43 
Walking at three miles per hour and carry- 
ing St -3'5 
Walking at three miles per hour and carry- 
ing T OE A 3°84 


These have an influence fom three to four times 
greater than that of the lying posture. 
Riding on horseback at the trotting pace . 
SWIMMING ......0000- 


= 0? 


Ascending steps at 640 yards per hour ...... 4'4 
Walking at three miles per hour and cany 

We EAS TOS: E E P AT, 4°75 
Walking at four miles per hour ...........060 5'0 


These have an influence from four to five times 
that of the lying posture. 


_ Lastly. The tread wheel..........cccccceeeee 5.5 
Running at six miles per hour... 70 


The solid content of the moon, as compared 
with that of the earth, is as 1 to 49, The surfaces 
are as 1 to 16. 
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SUBSTITUTES FOR GUNPOWDER. 

Frofessor Abel, F.R.S., the principal chemist of 
the War Department at Woolwich Arsenal, at a 
recent meeting of the Royal Institution, gave an 
account of the progress in the history of proposed 
substitutes for gunpowder. He began with remarks 
on the fact that this ancient mixture is still almost 
the sole destructive and propelling agent employed 
for war and civil purposes, its modifications being 
merely matters of detail. After rapidly exhibiting 
the properties of its constituents, and the various ` 
kinds of gunpowder now in use, he then proceeded 
to discuss the composition and action of some new 
explosive mixtures. In some cases the nitrate of 
soda or of barytes has been substituted for the 
saltpetre, making good blasting powder. Chlorate 
of potash, a powerful oxydising agent, has been 
also used in some explosive mixtures in place of 
saltpetre. This powder has much greater power 
than gunpowder, but it is far more dangerous to 
manufacture and use. It might be economically 
employed for shells and military mines, but could 
not be sufficiently regulated for fire-arms.. The 
professor pointed out the fallacy of inventors of new 
powders, who refer to the advantages of keeping 
the ingredients apart till the mixture is to be used ; 
since no uniform action can be obtained unless 
these ingredients are thoroughly incorporated. In 
regard to the scheme entertained by artillery autho- 
rities thirty years ago, and revived recently by Mr. 
Gale, of rendering ‘eunpowder comparatively safe, 
when stored or transported, by mixing it with a 
non-explosive powder, such as that of glass, which 
is a bad conductor of heat, the professor explained 
the principles involved, and illustrated them, 
showing by experiment that the degree of safety 
appeared to have been exaggerated. He then 
described the nature and properties of the sawdust 
gunpowder recently patented by Captain Schultze, 
and those of the explosive liquid nitroglycerine, of 
whose unstable and fearfully destructive character 
such awful evidence has been recently furnished. 
In conclusion, he gave a brief account of the 
progress of the manufacture of gun cotton during 
the last two years, more especially by Messrs. 
Prentice. 


LOCKS AND KEYS. 
The following is an abstract of a paper entitled 
a “ Description of an Improved Construction of 
Lock and Key,” read by Mr. J. B. Fenby, of Bir- 
mingham, before the Institution: of Mechanical 
Engineers, at their meeting at Birmingham, on the 
8rd instant.—The writer pointed out that in all the 
previous locks there have been two important 
defects in principle, which are fatal to their secu- 
rity ; the first being that, although access to the 
works of the lock is greatly impeded by many in- | 
genious contrivances, they still admit of the works: 
being got at through the key-hole, and thus allow 
of a series of attempts being made to pick the lock ; 
while the second defectis the possibility afforded for 
repeating the trial of afalse key, and thus perfecting 
it by successive alterations after trial. It has ac- 
cordinly been shown, by cases which have actually 
occurred, that locks of the best makes, however 
numerous and complicated may be the secondary 
impediments introduced into them, can ultimately 
be opened by sufficiently numerous and persevering 
attempts; and complete security can only be 
obtained by a principle of construction that is free 
from these two defects, precluding all access to the 
works of the lock through the key-hole, and pre- 
venting the possibility of making more than a single 
trial of a false key. In the improved lock described 
in the paper, which is the invention of the writer, 
the principle is adopted of dividing the key into 
two parts, the ‘‘ bit” or portion by which the levers 
of the lock are raised being separate from the 
“ stem ” or- handle of the key. For unlocking the 
lock, the bit is inserted through a second key-hole 
into a radial slot contained in a solid rotating 
cylinder; and the cylinder being then turned 
round by thestem of the key acting in the centre key- 
hole, the bit, while being carried round, is also pushed 
outwards along the radial slot by means of a cam, 
and is thus made to protrude from the circumference 


-of the cylinder sufficiently to act upon the levers of 


the lock, and thereby set_ the bolt at liberty to be 
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withdrawn. The bit is then pushed out of the 
radial slot, and drops into a receptacle inside the 
door; and the further revolution of the cylinder 
withdraws the bolt, and unlocks the door. 
consequence of this mode of construction is that, 
as soon as the bit has been inserted in the lock 
and the cylinder turned round for unlocking, the 
‘radial slot in the cylinder is carried away from the 
keyhole, which is completely closed by the solid 
cylinder, whereby all access to the interior of the 
lock through this opening is effectually prevented, 
nor can anything be passed into the lock in this 
way, except a detached bit of metal not larger than 
the “bit” by which the lock is opened. The centre 
keyhole, into which the stem of the key is inserted 
for turning the cylinder, is simply a blind socket 
with parallel sides, and without any communication 
with the interior of the lock. The only possibility 
of opening the lock by fraudulent means lies, there- 
fore, in the use of a counterfeit bit, introduced into 
the lock in place of.the true bit; but this counter- 
feit is absolutely lost to the operator, and retained 
inside the safe at the very first trial, so that he isnot 
only limited to a single attempt, but from the 
attempt itself no clue whatever is obtained as to 
the nature of the defect in the counterfeit. In 
consequence of the levers not being accessible for 
feeling through the keyhole, and therefore not re- 
quiring to be all shaped to the same average curve 
at the portion acted upon by the key, each lever 
can be shaped to its own proper curve, and the 
play in the action of the levers is thus reduced to a 
minimum; hence a much slighter amount of error 
in the counterfeit than is admissible in the case of 
previous locks will prevent its opening this lock. 
The importance of these advantages in the principle 
of the new lock is illustrated. by the celebrated 
bullion robbery on the South-Eastern Railway 
some years ago, which attracted special attention 
from the remarkable skill with which it was accom- 
plished, and the large value of the property stolen ; 
but even in this case success was not attained until 
as many as seven trials had been made with 
the same false key, the latter being altered 
‘after each trial according to the indications 
obtained from the trial, until it was at last suffi- 
ciently perfected to be capable of opening the lock 
of the bullion safe. In that instance also the suc- 
cessive trials were made without leaving any in- 
dication behind that the lock had been fraudulently 
attempted, although it was fitted with detector con- 
‘trivances for this special purpose; but in- the 
present lock the false bit, being retained inside the 


safe, is found when next the safe is opened, and- 


furnishes proof of the fraudulent attempt having 
been made, as well as showing how near the coun- 
terfeit key has approached to the original. The 


locks are made with six levers, and the correspond- 


ing steps in the bit are cut with the greatest ac- 
curacy by a machine specially contrived by the 


writer for the purpose, with a permutating arrange- - 


ment having ai extent of permutation admitting 


of each lock differing from every other lock made. 


For locking the lock, the stem only of the key is 


required, as the bolt is shot simply by turning the : 
cylinder; and as the keyhole for the stem is made. 
with a notch cut out on one side only, while the, 


cylinder is not permitted to make a complete revo- 
lution, the key stem cannot be taken out of the 
lock whilst if remains unlocked. 
an important advantage in simplicity as well as 


solidity of construction, as there are no more than ' 


sixteen separate pieces altogether in the complete 


lock; moreover, as both the. keyholes are simply . 
blind holes with parallel sides, having no commu- ' 
nication with the interior of the, lock, they do not. 


admit of injury to the lock by explosion of gun- 
powder. Specimens were exhibited of the new 


lock, the action of which was shown beth with the ' 


true key and with counterfeit keys; and it was 


shown by trial that the counterfeit failed to open» 


the lock, notwithstanding that by means of the per- 
mutating cutting-machine it had been made a 
much nearer approach to a perfect copy than was 


practicable in the best handwork from a Wax im-: 
The key-cutting machine; for cutting : 


pression. 
the bits, was also exhibited, having been lent for 


the purpose by Messrs. Whitfield, of Birmingham, ; 


the makers of the lock, 
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THE MANUFACTURE OF SUGAR.*—IL. 
COLONIAL MACHINERY. - 
O enable a correct conception to be formed 
of the type of machinery required for the 
colonial produce, I will now describe each por- 
tion consecutively; before -doing so, however, 
I will now run through the synopsis of the 
following requisitions. 1. Steam boilers. ` 2. 
Sugar-mill engine, gearing, cane-carrier, and 
ching pump. 38. Clarifiers. 4. Bag filters. 5. 
Heating tanks, open evaporators, or vacuum pan, 
and if the latter, engine and air-pumps. 6. Charcoal 
filters. 7. Centrifugal machines. 8. Tanks, moulds, 
scum press, coolers, or heaters, as may be required, 
condensing box; and expansion valve. 9, Char- 
coal furnace and washing apparatus. 
cases, bags, trucks, and wains. 
description must be my next endeavour. 
1. Boilers.—These are of two classes, cylindrical 
and tubular. I always introduce the 


Cornish boiler (internally fired), as being the most- 


durable and simple to manage. Boiler fittings 
should be as effective for the planter as possible. . . 

2. Sugar Mills are now of one type only, with 
few exceptions, the three rolls being horizontally 
located in the frames. The principal portion to be 
considered by the engineer is the strength of the 
side frames, and the removal of the rolls without 
disarranging the former. _ The type of 
engine mostly adopted is the beam, for large-mills ; 
the horizontal and vertical for the lesser kind. , In 
my own practice I prefer the horizontal high- 


pressure engine, with suitable spur-gearing, the 


largest wheel being, in all cases, under twelve feet 
in diameter. The cane-carrier is simply a series of 


rollers on which the cane is laid; it is obvious that - 


on “motion being given to the rollers, the cane 
will be propelled in the required direction. The 
ching pump receives its motion either from the top 
roll shaft or the gearing shaft, the latter being 
preferable, as well as the later arrangement. 

3. Clarifiers. —These are introduced to thé planter 


to supersede the teache and battery heated by fire. » 


The arrangement of the clarifier of late construc- 
tion is a semicircular bottom, encased in one of 


larger proportional dimensions in depth than. 


in diameter. A worm or coil of pipes 
is located in the bottom, extending nearly to 
the top, there being a light course of metal above 
the flanged connection. The steam passes through 
the worm, and from thence into the space between 
the bottom and jacket, and thus an almost. double 
effect is attained. I may add that in some instances 
the worm is dispensed with, but I prefer its adop- 
tion. The jacket should always be fitted with 
safety air, and steam valves, also a discharge plug, 
and a two way-valve in the bottom for the exit of 
the scum and liquor. — 

4. Bag or Bell Filters ave fitted in a casing 
shaped as an ordinary box, having parallel sides 
and ends, the top being open. The cas- 


ing should in all cases be provided with steam-. 


tight doors and a steam jet valve, to retain the 
temperature of the filtering liquor. 


5. Heating Tanks.—These are simply for the. 
accumulation of the liquor in its passage from the ` 
bag-filter to the evaporating pan. A coil or worm 
of pipes is located in the bottom, steam being intro- 
duced to preserve the temperature of the liquor. | 
Steam and discharge valves are suitably located to . 
l | in a case or tube connected to the dome and the 


obtain the effect required. g l 
Open Evaporating Pans.—The arrangement is 
generally thus : 


or semicircular form, encloses one of less. 
dimensions, thus a space between each is 
retained. The inner vessel is open at the. 


top for its length 


bearings. 


face of the pan. The syrup is put into the inner 


| vessel to a given depth, and steam is introduced | 


within the space alluded to. On motion being im- 
parted to the shafts the discs will revolve and the 


heated liquor will adhere in thin portions to the- 
surface, thus a great amount of the fluid is exposed - 
__ * Read before the Society of Arts, April 4th, 1866. By: 
i N. P, Buren, Engineer, 
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10. Casks, 
The detailed 


A. vessel, either of a flat bottom : 


and breadth; a shaft is: 
centrally—of the width—supported on suitable. 
Discs of thin metal are secured on the. 
shaft in question ; the diameter of these discs is a 
little less than that required to clear the inner sur- | 


a 


| to the atmosphere, while the remainder is being 


heated below. It may be added that the evapora- 
tion being thus effected is the cause of the various 
arrangements. In order to increase the heating 
surface worms or coils of pipes have been intro- 
duced within the pan, the steam from the worm 
surrounding the same as before. To produce 
greater evaporation than by plain discs those of a 
corrugated surface have been introduced. . . . 
I could describe many devices, each claiming atten- 
tion; but the principle in each case is the same as 
in those already alluded to. 

Vacuum Pans.—The main consideration of the 
sugar boiler with the open pan is to evaporate 
below boiling point, or 212°, and even much below 
this temperature the sugars at a given stage will 
carbonize. It is obvious that if the sugar or liquid 
of any kind be relieved from the pressure of the 
atmosphere, the boiling temperature will be in 
direct proportion to the vacuum obtained. . . .. 
This is the theory of the vacuum pan. I will now 
describe its external. and internal arrangements. 
The form of the pan in elevation is similar to an 
ellipse; in some instances the lower portion is 
formed as a hyperbola, but the former is the most 
popular, simply because it will boil more effectually, 
while the latter will require two or three worms. 
The plan, in all cases, represents a circle. . . . 
The pan is generally in three portions, the first 
being the casing or jacket; the second, the bottom 
inserted in the former; and the third, the dome 
connected to the jacket and bottom by flanges, 
bolts, and nuts. Below the flange, within the bottom, 
is a worm or spiral of pipes common to the curved 
shape of the bottom. The lower end of the worm is 
connected, to discharge into the space between the 
bottom and jacket, the upper end being secured to 
the dome, outside of which is the steam supply stop 
valve. On the top of the dome is secured the dis- 
charge air and steam pipe, termed technically the 
“arm pipe,” extending to a vessel beyond the flange 
known -as the “receiver.” Formed with this last 
is the condenser, into which the steam is finally 
discharged. The system of condensation is the 
injection or surface kinds. . . . . .. a 

At the side of the arm pipe is the man-hole; in 
some cases it is on the top of the same, but the 
former position is. preferable for entering and leav- . 
ing the pan. At the side of the flanged connection, 
opposite the condenser, is located the “measure.” 
This vessel receives the syrup before it enters the 
pan, a gauge indicating the quantity. To enable 
the sugar-boiler to see into the pan when in opera- 
tion, light glasses dre placed on opposite sides of 
the dome. It may now be wondered how the state 
of the sugar within the pan can be known without 
stopping the boiling and exhausting. This is 
attained by an ingenious arrangement, termed a 
“proof stick.” From its name, the casual observer 
would imagine that this is actually of wood, and 
simple in shape and construction. On the contrary, 
it is complicated, and of the best metal, fitted bright 
throughout. The stick or rod is a copper tube, 
from the handle to the lower end, where a drilled 
cavity is formed for about two or three mches in 
length. The rod is then closed by plugging and 
brazing. Near the extremity a narrow opening 
is cut in the side of the rod, thus forming an 
external communication with the cavity alluded 
to. I may here state that the rod is inserted 


worm. ‘This casing contains a hollow plug at the 
inner extremity, for a given length, into which the 
rod or stick fits. Corresponding openings are 
formed in the plug and casing. It is obvious then 
that on turning the rod and plug to agree with the 
opening in the otter casing, the sugar will flow 
into the cavity in therod; and on closing the outer 
opening, the rod can be withdrawn without aftect- 
ing the vacuum. The remaining appendages for 
the vacuum space consist of liquor, air, steam, 
safety and vacuum valves, barometer and thermo- 
meter, sugar discharge valve, condensed steam 
valve, gauges and valves to the measure, receiver, 
and condenser. It will thus be seen that the 
vacuum pan is rather a formidable opponent to 
the open boiling system, inasmuch, as that if the 
requisitions alluded to are imperative, the neglect 
of the same must be no common error. 
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REVIEWS. 


Modern Marine Engineering. By N. P. Bureau. 
London: E. and F. N. Spon,. Bucklersbury. 
We have before us Part V. of this successful 

publication, with its instalment of beautiful 


coloured plates, The illustrations are in themselves 


well worth the money charged for each part, and 
are in every way most creditable to the author. 
They consist of the twin engines of 350 horse 
power (collectively) fitted in the mail steamer 
Ruahine, constructed by Messrs. J. and W. 
Dudgeon, of Millwall, with sections of the cylin- 
ders ; nor must we omit to notice the elevations, 
sections, and details of boilers and furnaces, 
illustrative of that. part of the work devoted to 
combustion. The promises for future parts, in con- 
nection with illustrations, aré very profuse, and 
will doubtless be carried out to the letter. More 
we have not, here, room to say. 

Boiler Explosions. Manchester: The Association 
for the Prevention of Steam Boiler Explosions, 
The report of the engineer to this well-known 

association, for the past month is noticed here for 

the purpose of drawing attention to a desire which 
seems to be spreading for the obtainment of the 

‘‘reports” in extenso through the usual publishing 

channels, There seems little doubt but that such 

would be both a valuable means for advertising the 
society, and adding to the knowledge of both 
makers and operatives in those branches of engi- 
neering over which the society exercises surveillance. 
The literature emanating from Mr. Fletcher’s 
bureau is of a very valuable character, and, we 
think, would be certain to “pay its way.” We 
trust this friendly hint may at least receive 
consideration. In the report now before us we 
find that some 41 defects, of various characters, 
were discovered in boilers during the month, eleven 
cases of defective fittings and 8 cases of omissions 
noted. There was but one case of over-pressure 
recorded, and one of deficiency of water. In 
the tabular statement of explosions which 
happened between March 24th and April 20th, 

there is a record of eight persons killed and 12 

injured. Attention is well directed to unguarded 

manholes, and to other items of interest. 


* ANATOMY OF THE HUMAN SYSTEM. 

' Professor Huxley, in his second lecture on 
Ethnology, given at the Royal Institution, resumed 
his exposition of the chief peculiarities by which 
man is distinguished from other animals. Des- 
cribing the human skull as constituted of a room 
(the brain-case), a floor, the axis, and a cellar, he 
dilated on the differences of form and position in 
these parts existing in various animals from the fish 
to man, showing how what resembles an ante- 
chamber in the one, assumes the form of a cellar in 
the other. After noticing other distinctions, he 
said that man’s anatomical pre-eminence mainly 
consists in degree rather than in kind; the differ- 
ences are not absolute. His brain is larger and 
more complex, and his teeth resemble those of 
animals in number aud pattern, butare smaller, and 
form a continuous series, and, in some cases, differ 
in the order of succession. His law of growth is 
also very different. Dividing the length of the 
human infant into 100 parts, the head is 24 per 
cent., the body 40, and the legs 36; while in the 
adult the head is 18, the body 34, and the legs 53. 
In the lower classes of mankind the rate of growth 
is a little different, and the negroes retain more of 
the youthful proportions. In conclusion, Professor 
Huxley defined the leading characters of the dif- 
ferent modifications of mankind, such as dolicho- 
cephali, long- headed; brachycephali, short-headed ; 
leiotrichi, straight and wavy haired ; ulotrichi, 
woolly-haired ; leucous, fair complexion and red 
or yellow hair; melanous, hair and skin very dark 
or blackish ; leuco-melanous, pale skin and dark 
hair; and xantho-melanous, yellow, brown, or olive, 
and the hair black. 


The public ways of the City consist of seven 
miles of main thoroughfare, twenty-eight miles of 
collateral thoroughfare, and fifteen miles of minor 
streets, courts, passages, alleys, &c, 


GLEANINGS FROM SCIENTIFIC WORKS 


A Bar ofiron having a sectional area of one square inch 
was made at the Round Oak Ironworks which supported 
a strain of upwards of fifty tons before breaking, This bar 
would have supported more than 700 persons. 

THE presence ofthe perfume of iavender in the air 
increases the power of absorption of heat sixty times, and 
aniseed 372 times, hence the perfume arising from a 
bed of flowers increases the temperature of the air around 
them. 

THERE was exhibited in 1862 a bar of wood of a sectional 
area of one square inch ; when sawn across and united by 
glue the joint resisted a tensile strength of 504 lb. before 
breaking. 

RUBIDIUM has been discovered in coffee, tea, tobacco, 
grapes, and crude tartar. Coffee is richer in this metal 
than tobacco, but, as is the case with tea, yields no 
lithium. The spectrum analysis was the one used. No 
rubidium was found in cocoa or cane sugar. 


ART NOTES. 


Mr, Durham’s statue of Her Majesty, intended for the 
front tower of the Record Office, is finished, and will þe 
immediately raised to its permanent place, 

The subscription of men of letters to the proposed bust 
of Lord Romilly is about to close ; the funds subscribed heing 
sufficient for the purpose. Mr. Durham is the artist 
selected by the Committee, and the sittings of Lord Romilly 
will be given at once, so as to complete the memorial at an 
early date. 

Parliament having granted money for the restoration of 
the Chapter House at Westminster, many lovers of Art who 
have never seen theinterjor of that building, as wellas those 
to whom that rare privilege has been afforded, will be glad of 


the opportunity, which, we believe, Mr, Cowper can afford, 


of seeing the interior of the famous and beautiful building 
while it retains at least the wreck of its pristine state. It 
is so hard to find an unrestored fragment of ancient archi- 
tecture, the search for which is narrowed daily, that we are 
but giving utterance to the wishes of many, that the place 
may be set open for a short time after the lumber is taken 
out and before the restorer is let in. Will Mr. Cowper 
grant as much? 

TABLETSTO THACKERAY AND LEECH IN THE CHARTERHOUSE, 
—These tablets are now complere. They are of a very 
simple character, after designs furnished by Mr. P. T, 
Palgrave, Captain of the School in 1842-3, The design for 
the passion-flower relief was given by Mr. T. Woolner, the 
sculptor; the lettering and gilding are by Mr. Sumter. 
The tiles, which form a border to the tablets, were executed 
by Messrs. Maw, who gave them for the purpose. The 
turquoise blue transparent enamel, itis believed, has not 
been before produced in England. The inscriptions are :— 
Gulielmo M. Thackeray, Carthustani Carthusiano, H. M. 
P. C. Natus 1811, Obiit 1863. Alumnus 1822—27 ; and a 
similar one, bearing the name of John Leech, with proper 
dates, 

- There is now on view at the M‘Lean’s Gallery a large and 
important landscape work called ‘‘The Rocky Mountains,” 
from the able pencil of M. Albert Bierstadt,an American 
citizen. Asthe region depicted is new to English eyes, 
and as the work itself is of marked artistic merit, it is well 
worth a visit, 


SCIENTIFIC NOTES. 


CYANINE, or chinoline blue, produced by the action of 
iodide of amyl on leucoline or lepidine and subsequent 
treatment with soda, has been proposed by Schénbein as 
an extremely sensitive test for the presence of free acids 
and bases, 1 part of cyanine is dissolved in 100 parts of 
alcohol, and the deep-blue solution further diluted with 
twice its volume of water. The colouring powers of this 
substance are so intense that the presence of the merest 
traces of acids can be detected by its means. Well-boiled 
water rendered blue by this liquid retains its colour so long 
as it is not exposed to the air; if, however, a few bubbles 
of air be blown through it from the lungs it is soon de- 
colourised by the carbonic acid. All ordinary water 
destroys the tint of this solution by reason of the carbonic 
acid which it contains. Quantities of this acid unrecog- 
nisable by baryta or lime can be detected in this way. 
Water containing one-millionth of sulphuric acid destroys 
the colour of a quantity of cyanine solution that gives a 
very distinct blue tint to pure water. Schédnbein likewise 
employs this dye for detecting the presence of small amounts 
of bases, by previously destroying the blue tint by the 
cautious addition of acid. Water containing one- 
millionth of caustic potash developes a quite distinct 
violet when mixed with this reagent. A solution of oxide 
of thallium, which would form no precipitate with iodide 
of Poania, strikes a clear blue. The solubility of oxide 
of lead in water is, as is well known, so feeble that many 
have doubted its very existence ; though unrecognisable by 
sulphuretted hydrogen it is shown by the cyanine. Mag- 
nesia also, when shaken with water, renders the acidulated 
colourless cyanine liquid distinctly blue. 

DuRinG the distillation of coal or cannel, in the manufac- 
ture of gas, Mr, Israel Swindells, of Wigan, admits super- 
heated steam into the retorts among the charge; by so 
doing the bisulphide of carbon liberated during the distil- 
latory process is decomposed and carried forward by the 
gas to the purifiers in a condition for which the ordinary 
purifying agents have great affinity. He lays perforated 
pipes along the bottom inside each retort, and connects 
such pipes with others leading from the superheating 
a: paratus in which the temperature of the steam is raised. 


When a charge of coal or cannel is thrown in, a small 


quantity of steam is admitted through the pipes and by the 
perforations amongst the charge, but when heat has reached 
the mass then a larger quantity is allowed to enter, the 
admission being controiled by valves or taps, 


PHOTOGRAPHIC NOTES. 


TEST FOR HYPOSULPHITES, &.—The elimination of 
the hyposulphite of soda and the other fixing agents 
from a photograph, is of the greatest importance, since - 
upon it depends the permanence of the picture. It is 
very desirable therefore that it should be easily as- 
certained whether or not any of these injurious matters 
are still present, which may be effected by putting the 
prints, after they have been washed, im connection with: 
the poles of a galvanic battery. This decomposes the 
fixing agent, should any of it be present, the sulphur of 
the hyposulphite, if this has been employed, appearing” 
at the negative pole—the effect being more apparent 
when the latter is of silver. The last traces of the 
fixing agent may be removed in this way. 

Is Purz IODIDE oF SILVER SENSITIVE TO LiguT ?— 
This question has been commonly answered in the 
negative, and most of the great authorities have been 
opposed to the idea of its sensitiveness to light. But. 
Mr. Carey Lea, by an exhaustive and conclusive series 
of experiments published in the British Journal of" 
Photography, has proved that’ pure isolated iodide of 
Silver is sensitive to light, and capable, by development, 
of giving a bold vigorous image. These experiments. 
consisted in precipitating on a perfectly clean glass: 
plate a thin film of pure metallic silver. This film was: 
converted entirely into iodide of silver by long im- 
mersion in tincture of iodine. Every trace of the free: 
iodine having been removed by continuous washing, 
the plate was placed beneath a negative and exposed to 
daylight for some few seconds. A torcible image, 
contrary to the generally received conclusion, was then: 
developed, and this in the absence of any possible trace: 
of a free soluble salt of silver. 

PHOTOGRAPHY ON SILK.—-Pour 20 ounces of boiling water: 
on 100 grains of chloride of ammonium and 60 grains of 
Iceland moss. When nearly cold, filter, and immerse the: 
silk in it for 15 minutes. To sensitize, immerse the silk in 
a 20-grain solution of nitrate of silver for 16 minutes. Let 
the nitrate bath be rather acid. When dry, prepare for 
printing by attaching the silk to apiece of cardboard a 
little smaller than itself, by turning the edges over and 
fastening with small pits of gummed paper. Slightly over- 
priat. Wash in two or three changes of water, and tonein 
a gold bath made thus :—29 ounces of water, 2 drachms 
acetate of soda, 4 grains chloride of gold, and a few grains: 
of common whiting. Filter, and keep for 24 hours before 
using. Let the prints be toned slightly bluer than they 
are required to be when finished. Rinse them in water, 
and fix in a solution of hypo., 4 ounces to the pint of water. 
20 minutes is ample time for fixing. Wash well, 


CHEMICAL NOTES. 


New UsE FoR BenzoLe.—M. Ferrere asserts that recti- 
fied benzole may be used advantageously for alcohol in the 
preservation of morbid specimens, anatomical preparations, 
objects of natural history, &c. &c. He adds that a mixture 
of benzole and alcohol will dissolve the hardest varnishes 
much better than benzole alone.—Les Mondes. 

PULVERIZATION oF PHosPHORUS.—J. Schiff points out 
that such liquids as disengage a small amount of gas when 
in contact with phosphorus are most convenient to use for 
the purpose of reducing that body to a state of fine division, 
The minute bubbles of gas prevent, he says, the particles of 
phosphorus from re-uniting. It is for this reason that 
urine answers so well; but solutions of carbonates, and 
especially carbonate of ammonia, answer the purpose just 
as effectively. 

A USEFUL CEMENT.—Junemann takes two parts of finely- 
sifted unoxidised iron filings, mixes them with one part of 
perfectly dry and finely-powdered loam, and kneads the 
mixture with strong vinegar until a perfectly homogeneous, 
plastic mass is formed, when the cement is ready for use. 
It must be made as wanted, for it quickly hardens, an@ 
once set is never fit for use again. The cement resists fire 
aoe water.—Polyt, Journ., 178-461, and Zeztsch. F. Chem., 


To RECOVER GOLD FROM SoLutions.—To recover the gold, 
put a stick of bright zinc into the solution. Zinc will pre- 
cipitate gold from any solution,—Scientific American. 

SIMPLE Process FOR SILVERING.—An employé of the 
Bavarian Mint has published an improved process for 
silvering copper, brass, and other alloys, by means of a 
solution of silver in cyanide of potassium. The difference 
from the usual method consists in the use of zinc filings, 
with which the objects are coated; when the silvering 
solution is applied, an immediate deposition of a much 
more durable character taking place. The filings are easily 
removed by rinsing in water, and may be uSed repeatedly 
for the same purpose. Metallic iron may be coated with 
copper in the same manner, by substituting for the silver a 
solution of copper in cyanide ; and over this copper deposit 
a coating of silver may be applied, 

METHOD OF SEPARATING SILVER FROM GALENA.-—If sul- 
phuret of silver is melted with chloride of lead, a decom- . 
position takes place, and sulphuret of lead and chloride of 
Silver is formed. If, therefore, galena, which consists of 
sulphuret of lead, with some sulphuret of silver, is melted 
together with chloride of lead, the silver is extracted from 
the galena, and lead takes its place. On this principle 
depends the new process, which is carried out as follows :— 
The galena is mixed with 1 per cent. chloride of lead and 
10 per cent. common salt, If it contains much silver, a 
greater quantity of chloride of lead is added. The mixture 
is melted, and the chloride of silver formed by these means, 
together with the salt, floats on the top. and can easily be 
separated from the pure galena, The mixture of chloride of 
silver and common salt is afterwards melted together with 
lime and charcoal, or treated in some other suitable 
manner, whereby the silver and the lead contained in the 
remaining chloride of lead is reduced. The mixture f 
silver and lead thus obtained is afterward separated in th, 
ordinary manner, k 
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ON THE CONSTRUCTION OF SPECIFICA- 
TIONS OF PATENTS. 


CONCLUSION. 

T. ability shown by the judges in dealing with 

patent cases, considering the artificial diff- 
culties that have been thrown in their way, has 
been acknowledged ; but it is also to be noticed 
that the same judges who have been the most 
distinguished in patent cases, have been likewise 
the most distinguished in other cases. The writer 
of this article is not aware of an exception to this 
rule. And if this be so, it seems to show that all 
that is required to be done is to give the ordinary 
judges of the superior court such aid in getting at 
the real facts of patent cases as the special circum- 
stances of such cases require. This, however, is 
submitted without prejudice to the proposal of a 
special court, which might be extremely useful in 
providing arrangements for preparing cases for trial 
and preventing the introduction of extraneous 
matter into the cases, which causes such great 
scandal at present. Neither is the idea of special 
judges for patents abandoned altogether, because 
it is conceivable that, as the leading requirement 
in the trial of patent cases is a provision for the 
effective construction of specifications by the court 
in the first instance, the balance of convenience may 
be on the side of an appointment of particu- 
lar judges to deal with such eases exclusively. 

- Nevertheless, the recommendation of the Patent 
Law Commissioners on this point was—‘‘ that no 
special judge be appointed for the trial of patent 
cases, but that the judges of law and equity be em- 
powered to make rules by which one court should 
sit for trial of patent cases exclusively.’ And it 
must be admitted that the decision of such a body 
of learned persons is entitled to great weight. It 
is also admitted by the writer that the reasons given 
by Chief Justice Erle, in the document already 
referred to, for his opinion that ‘‘ the objections to 
an appropriation of one branch of the law to an 
isolated judge for life, appear to begrave,” are well 
founded as far as they go. 

Yielding, for the above reasons, the point as to 
a special judge, there is abundant need of special 
arrangements in the court assigned for the trial of 
patent cages exclusively, And on this point Chief 
Justice Erle has made some valuable suggestions 
as follows :— 
** As tothe application of the proposed alteration of the 
law to practical use: Upon the trial of either of these 
issues (novelty or infringement) by the judge, if the ques- 
tion arises in the class or mechanical patents, a model or 
diagram, when understood, would dispose of questions of 
infringement and ofprior use, and provision might be made 
for ascertaining and furnishing to the judge correct models 
or diagrams, and explaining their mechanical effect with 
the aid ofan expert. Ifthe question arises on the class of 
chemical patents, provision might be made in an analogous 
way for ascertaining and explaining the chemical process, 
and so likewise where the subject ofthe patent combines 
both chemical and mechanical processes, If these issues 
were all for the judge, each might be tried separately, and 
the evidence might be confined to the point, andthe inten- 
tional confusion whichis a frequent resource forthe party 
in the wrong, might be excluded, and failure by reason of 
the disagreement of the jurymen avoided.” 
This learned and experienced judge is fully cog- 
isant of the importance of effectually aiding the 
judge in his investigation into the special facts in 
patent cases, while leaving to him all responsibility 
for the conduct of the case. Some apology is 
needed, and is hereby tendered, for the liberty 
taken in presenting the statements of the learned 
judge in so disjointed a form, but it is trusted 


that they will be read with the context by all 


persons interested in their subject. 

It may be well to conclude this article with the 
expression of the firm conviction of the writer, 
that an effective construction of specifications in the 
manner suggested in the foregoing pages would 
soon produce a palpable effect in the shortening of 
trials and saving of expense both to patentees and 
the public ; also inthe greater clearness and intelligi- 
bility of the documents. And it will be admitted 
that these are all points of essential importance in 
the administration of patent law, any considerable 
improvements in which would remove many ac- 
knowledged defects in the existing system. S. 


The old copper penny and halfpenny weighed 
291°666 grains and 145-003 grains respectively. 
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A NEW ELECTRICAL MACHINE. 

_ DISCOVERY in electrical apparatus, by W. 
A Holtz of Berlin, is causing great interest in 
the scientific world. (We may remark here that 
the machines are made in Paris by M. Ruhnekorff, 
and in Berlin by M. W. Schulz.) The original 
apparatus, as we are assured, is that recently 
described and illustratedin the Mirror of Science, 
a summary of which we append. Figs. 6 and 7 
show the latest improvements in the machine, 
which we will shortly describe A A A A 
are four vertical glass pillars, inserted at 
the corners of a wooden foundation frame, 
and support the horizontal glass rods B, B. 
Two wooden bars C, C, are fixed across the glass 
pillars and support the ends of the axis of the 
apparatus, to Which rapid motion is given by the 
winch and multiplying pulleys; on this axis, 
and turning with it, is the glass dise F, the surface 
of which is covered with lac varnish, to preserve 
the glass from the effects of damp. ` Behind this 
first disc is a larger one G, held stationary by the 
two nipping rings, H, H, on the horizontal bars, 
B, B. These rings can be moved along the glass 
bars, so as to increase or diminish the distance be- 
tween the two glass plates, and so modify the 
rapidity and intensity of the sparks. The mov- 
able disc is made from 12 in. to 16 in. in diameter, 
and the other from 14 in. to 18 in. The former is 
a plain disc, while the latter (Fig 7) is pierced 
with two.openings I, I, measuring about 4 in. on 
their largest side. On the edges of these openings 
are fixed armatures K, K, formed of two slips of 
paper, one pasted to the glass, the other fastened 
on the former at right angles, and extending nearly 
half across the window ; there are two of these arma- 


tures on each side of the plate or disc. L, E are 
| copper conductors, the points of which are very 
elose to the revolving plate, and whose stems pass _ 


through the wooden transverse bar C. Through 
the heads of these stems slide easily those of the 
discharging rods M, M, furnished with non-con- 
ducting handles. No sign of electricity is shown 


. when the machine isset in motion ; but instantly 
"a body charged with either positive or negative 


electricity ‘approaches the fixed plate, and the 
other is made to revolve, a continuous current is 
produced by the influence of the charged body in 
combination with the openings in the plate and 
their paper armatures. This is evidenced by the 
fact that, minus the openings and the armatures 
no sparks are obtainable, while with them elec- 
tricity is produced in streams of sparks which 
attain to 4 in. in length. It has been noticed 
that while the machine is in motion the surround- 
ing air is strongly ozonised, the odour of electri- 
fied oxygen is given off, and a resistance is felt 
in turning the handle of the apparatus. Again, 
when the movement is reversed the electricity is 
discharged, and no spark can be obtained until a 
charged body is again presented. 

Turning now to Poggendorff’s “ Annalen ” for 
Nov. 9, 1865, we find the apparatus described 
in a paper by. M. Holtz, with five figures. <A steel 
shaft 9 in, long (Fig. 1) is supported horizontally, 
and attached to it at one end is a pulley and winch. 
In the middle of the axis, and fastened at right 
angles to if in a mounting of vulcanite is a glass 
disc 15 in. in diameter. Another glass disc, two 
inches larger in diameter, is fastened parallel to the 
first, at about the eighth of an inch distance. This 
is accomplished by four horizontal bars of vulcanite 
provided with small movable rings, which touch as 
shown. In this disc are two deep notches, and it 
is coated in two places with paper : the two notches 
and coatings are exactly half a turn apart, a notch 
directly preceding a coating. The coatings, which 
are on both sides of the glass disc, are of the same 
length, but do not pass beyond the edge of the 
rotating disc. The breadth of the outside part is 
two inches, that of the inside about half as great. 
From the latter two pointed pieces of drawing 
paper project, as shown, to about the middle of the 
notch. In front of the rotating disc, parallel to 
the axle, and about half a turn distant, are two 
metal rods, e and f, conductors, held by insulating 
supports. At their free ends they are provided 
with binding screws for fastening wires; at the 
other end they have radial cross bars provided with 
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a great number of fine points half an inch lono 
which approach the dise without touching it. These 
points are opposite the external parts of the coatings. 
For the sake of greater insulation the discs are 
coated with a solution of shellac. Further coatings, 
aie time to time, assist in keeping the action 
level. 
The principle on which the apparatus works pre- 
supposes a certain electrical excitation, and this 
not by the rotation of the disc alone, but. by a 
previously electrified body. For this a thin plate 
of vulcanite, 4in. broad, 8in. long, scraped with a 
knife, is well adapted, This becomes electrical - 
when laid on a table and rubbed alternately on 
both sides with fur. The electrified surface is brought - 
near to one of the coatings, while the disc rotates 
like the hand of a watch, and the conductors are 
connected with each other or with earth. The 
two coatings then immediately take opposite 
electrical charges, whose intensity increases, accom- 
panied by a crackling noise, till after a few 
minutes a definite and provisionally constant 
maximum value is obtained. At the same time a 
continuous electrical current is established, with 
which, as long as it is not completely broken, 
experiments can be made. For this purpose a 
discharger is convenient, and consists of three insu- 
lated brass supports. Of the two outside ones, æ and 
c, Fig. 2, are connected with the conductors, or one. of 
them with the earth, the striking distance between 
a and b can be varied by movable wires m and n; 
while between & and ce, instead of the wire J, the 


_ body to be exposed to the action of the current can 


be inserted. The current loses its continuity if the 
wires mand n are not in perfect contact ; for the 
tone which accompanies the luminous phenomenon 
shows that it consists of g great number of small 


‘discharges, If these discharges are to be intensified 


at the expense of their number, either the striking 
distance, the electrodes, or the surface of the con- 


ductors must be increased; the latter is best 


effected by a Leyden jar, the coatings of which are 


connected with a and c. 


Assuming (in endeavouring to connect pheno- 
mena observable in working) that the coating 
denoted + is charged feebly with positive . 
electricity, it acts inductively on the rotating insu- 
lator. The repelled + E passes into. the conductor e, 
while — E simultaneously collects on the glass 
disce. The latter becomes partially free as soon as 
it passes beyond the limits of the coating ; but it 


still remains partially bound, as it acts inductively 
onthe outside of the fixed disc, 


causing here a 


gradual accumulation of + E. The binding 


influence of the latter is interrupted by the notch in 


the glass, The — E still on the insulator, and 
which has now become free; then enters at the 
points of the second coating, and the part which is 
not taken up by it disappears by the conductor T. 
In the degree in which the second coating is charged 
it exerts an inducing action ; negative electricity ig 
repelled, while + E collects on the disc, and the 
latter must again be partially bound, during half a 
turn, until it comes to a notch and the points of 
the first coating. Thus the one coating charges 
the others, and it is a question whether these 
charges will gradually decrease or increase, - 

To keep up the action of the machine, indepen- 
dent of the opening of the circuit, it is necessary to 
keep the current separate. The construction might © 
easily be so altered that those currents could only 
move in separate condactors; but this would do 
away with the possibility of using them together 
where it was desirable to do so. It is rather ad- 
vantageous to avoid theseparation until the primary ` 
current ceases ; and this is effected as follows :-— 
Imagine a third conductor, g, parallel to, and a 


quarter of a turn from, the others, fastened on the 


corresponding supports, and the coating marked — 
prolonged to its points, and permanently joined 
with the conductor e. As long as the striking dis- 
tance is within definite limits both currents traverse 
eand f. For even if the two conductors are now 
opposite the lengthened coating, the disc will only 
be charged by that which precedes it in the direc- 
tion of the rotation. It is when the resistance 
between e and f becomes greater that it gradually 
begins to act, and the primary current will finally 


| only pass between ¢ and g. If now the electrodes 
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are removed the action of the machine undergoes 
thereby no interruption. From a certain point the 
secondary current will disappear, but a constant 
quantity of free electricity will be retained on the’ 
conductors. It is not even necessary to prolong the 
coating if that point of. the glass opposite the con. 
ductor g is touched as often as the macaine is set 
jn motion. In this case, or when the rotation is 
interrupted for a short time, e and f need not be 
joined ; the electrified object must then be ap- 
_ proached to the coating marked +, in order that 
the current may be set up immediately between e 
and g. The machine gives in this form the longest 
sparks if e and g are in connection with the ground 
and f is connected with a large conductor. 
To increase the quantity without accelerating 
the velocity of rotation, the points at which th 
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disc can charge and discharge itself must be in- 
creased. If the entire arrangement by which t.'s 
is effected be called an element, the quantitative 
performance will be proportional in general to the 
number of such elements. | 

Fig. 3 shows how four such elements can be 
arranged on the machine. The conductor s is 
supposed to be fastened in the place of the con- 
ductor g, while p is supported by a prolongation of 
the same frame. In work, all the conductors 
must be connected with each other. Jf then one 
coating is electrical, all of them are alternately 
oppositely electrical. To have the greatest quantita- 
tive effect, p and s must be connected with one, 
and q andr with the other support, of the dis- 
charging arrangement : 7 and s may, however, be 
Jeft connected, and only p and q used: a smaller 
quantity is thus obtained, but a greater tension. 
Or p and s may be connected together, and q and 
r connected with the coatings; free electricity is 
then soon. obtained, but in conducting away the 
activity of the apparatus is impaired. 

In reference to the action of the machine it 
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may be stated that the current of sparks takes 
different shapes, according to the form and distance 
of the electrodes. Between points it forms a small 
bundle, wider towards the middle, and consisting 
of innumerable little sparks (Fig. 4). In order to 
vary most conveniently the luminous phenomena, 
in a Geissler’s tube, it is interposed in the circuit 
instead of the wire 2. As long as m and n are in 
complete contact, it shines constantly with a 
feeble blueish light. Stratification is obtained 
when œ and c are simultaneously connected with a 
larger jar. 

At the time when he delivered the paper from 
which the above is extracted Mr. Holtz was con- 
structing the apparatus in which the coatings are 
not kept in electrical tension by its own action, 
but by that of the electrical machine. Fig. 5 shows 
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such an one, as especially fitted for high tension, 
with discs of 30 in. diameter. The coating marked 
-+ must be supposed to be constantly electrified, 
the conductor e, opposite to it, ‘in coatact with the 
earth, and the conductor f with alarzer conductor. 
Though insulation was imperfect, a striking dis- 
tance of nine inches was obtained. For greater 
quantity a larger number of elements must be 
used ; and to have as many as possib'e the author 
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avoided the notches by alternately electrifying the 
coatings negatively and positively. 

Here, however, we must conclude, though with 
the conviction that imperfect justice his been done 
to this machine. 

A SILK SPIDER. 

The Boston Journal states that Dr. Wilder, 
late surgeon of the 55th Regiment Massachusetts 
Volunteers, has just been giving a lecture in that 
city of a species on spider discovered by him on 
Folly Island, in Charleston harbour, while in camp 
there in August, 1863. He wound from its body 
in one hour and a quarter 150 yards of yellow silk. 
The next year another officer wound from 
30 spiders 3,484 yards, or nearly two miles of the 
silk. A single thread of this was strong enough to 
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sustain a weight of from 54 to 107 grains. In 
1865 Dr. Wilder showed his specimens to Professor 
Agassiz and others, to whom the species was new. 
Returning to Charleston, he succeeded in getting 
a number of the spiders. In the course of the 
season these all died from lack of knowledge as to 
their habits, mode of living, &c. From the eggs 
deposited, however, many others were produced. 
Itis the habit of the stronger to devour the weaker, 
so that out of several thousands only few hundreds 
were raised. The fact, however, was clearly de- 
monstrated that they could be raised and live 
through a northern winter. Specimens of the 
silk were exhibited, which was of a golden yellow 
and a silver white, and as brilliant as the metals in 
appearance, 


An alloy of eighty parts of zinc, ten parts of 
copper, and ten parts of iron is said to possess 
valuable properties, and not to rust in moist air. 

The friction of a rope hung on sheaves on an in~ 
clined plane and the winding apparatus amounts 
to at least one-third of the available power. 
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MR. BROWNING’S REFLECTING | 
TELESCOPE.” 

At the Soirée given in January by Mr. De La 
Rue, Mr. Browning exhibited a telescope made ior 
Mr. Slack, which presents important new features, 
and was much admired. Mr. Browning also read 
a paper at the Astronomical Society in January, 
on a new mode of mounting silvered glass 
mirrors of moderate dimensions, and a new 
method of suspending the small reflector, or prism, 
whichever might be employed. 

We now lay before our readers a sketch of the 
telescope made for Mr. Slack. It is furnished with 
a beautifully-worked mirror of rather less than 64- 
inches diameter, made by Mr. With, who has been 
singularly successful in this difficult and delicate 
branch of optical art. The way in which the mirror 
is supported will be understood from the annexed 
diagram. The bottom of the mirror, 4,is ground 
to an approximately true = 
surface, and the same 
thing is done with the 
bottom of the inner cell, 
B, on which it rests. 
Adjustments of parallel- 
ism, etc., are made by 
means of the screws, D D 
and E E; and the mirror, 
with its cell, can be re- 
moved from the telescope 
and replaced with the 
greatest facility, without 
loss of adjustment. A 
tight - fitting brass cap 
closes the inner cell, and 
keeps the silvered surface 
safe when out of usc. 

The reflecting prism or 
flat is supported, as shown 
in the appended diagrams, | 
by means of thin strips 
of chronometer - spring. 
Fig. 1 gives a sectional, 
and Fig. 2 a perspective 
view. These two con- 
trivances—the cell for the 
speculum and the sup- 
port forthe prism or flat— 
of Mr. Browning appcar, 
from the trials given to 
them in Mr. Slack’s tele- 
scope, to answer their 
purposes exceedingly well. 
The President of the As- 
tronomical Society ex- 
pressed a doubt whether 
the cellular plan of mount- 
ing the mirror would 

answer for large instru- 
ments ; but if it performs 
well up to seven, or eight, 
or ten and aquarterinches 
(the last being the largest 
size to which Mr. Brown- 
ing has yet adapted it), its importance will 
stand very high. The new system of mount- 
ing the prism or flat has great advantages. 
The three slender springs do much less optical 
mischief than the single stout arm previously em- 
ployed, and contribute, with the excellent working 
of Mr. With’s mirrors, to remove the defective defi- 
nition which reflectors usually give of large stars. 
In Mr. Sclack’s instrument the definition closely 
resembles that of a fine refractor, and the discs are 
remarkably small. 

The Equatoreal stand was constructed according 
to suggestions given by Mr. Slack, the details being 
entirely arranged by Mr. Browning. The special 
ends in view were, great stability, with convenience 

and economy. Hitherto, moderate-priced stands 
have usually been of comparatively slight con- 
struction ; and, though many of them possess con- 
siderable merit, none of them seemed adapted to 
carry a somewhat heavy and bulky telescope. It 
will be seen, from the drawing, that the base of the 
new stand is very compact and solid. It is, in fact, 
a stout cast iron tube. The circles are twelve 


* Extracted from the Intellectual Observer, Groombridge 
and Sons, 5, Paternoster-row, 
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| inches in diameter, reading to 1’ of an are, and 24 
seconds of time. The declination circle has con- 
siderable weight, and thus effectively assists in 
counterpoising the telescope. The tube of the 
telescope divides into two parts, each furnished with 
a flange fastened by screws to stout rings supported 
by a heavy arm. By this means the principal 
weights are exactly opposite each other in every 
position of the instrument, and they are kept near 
the centre of the polar axis, and at about equal 
distances from the centre ot gravity of the pillar- 
stand. The hour angle motion has bearings equal 
to the diameter of the hour circle, twelve inches, 
which adds to stability, though at the cost of a 


little extra friction. Upon trial, this telescope is. 


found to be remarkably steady and free from vibra- 
tion under a power of between 600 and 700; and 
the result of this steadiness is very conspicuous in 
the definiteness of the division of double stars, when 
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MR, BROWNING’S IMPROVED TELESCOPE, 


the lowest powers are employed that can produce 
such a result. Three short, stout screws run 
through the base, and enable the instrument to be 
adjusted to the indications of two spirit-levels, one 
of which is shown in the figure. 

The eye-piece and prism or flat revolve so that 
the awkward positions to which an observer is 
subjected when an ordinary reflector is mounted 
equatoreally are completely obviated. 

That these silvered glass telescopes will come 
into favour cannot be doubted, as they cost only a 
fraction of the price of reflectors capable of doing 


the same work ; and perform to the satisfaction of 


observers like Mr. Webb, who has tried a good 
many, Mr. Cooper Key, Mr. Bird, and others. We 
must, however, caution our readers against un- 
reasonable expectations, which we know have in 
some cases led to great disappointment. In the 
first place, if an observer who is acquainted with 
refractors, but has never used a reflector, gets one, 
and the slightest derangement occurs, he will most 
likely have to serve a little apprenticeship in order to 
learn exactly what to do, and nothing is easier than 
for an unpractised hand to make a small fault ten 
times worse by mistaken efforts to get rid of it. 
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‘Another thing is, that observers who have becn 


using three or four-inch refractors are sometimes 
apt to expect that reflectors of two or three times 
those apertures will show all objects much better. 
Now they will not do this; neither will the same 
sized refractors. Large apertures, if good, give 
smaller discs, and thus permit the separation of 
closer stars. They render faint objects visible that 
were invisible with smaller instruments ; and they 
bring outin the moon and planets details not to be 
made out with smaller means. But they do all 
these good things at the expense of taking in a 
larger space of disturbed air; and, except on 
favourable nights, the disadvantage arising from 
this circumstance is often so great, that it is ad- 
visable to reduce the aperture by stops when 
looking at bright objects. If a small aperture 
shows a double star well—that is, light enough, 
clear enough, and well divided—a larger one will 
seldom show it better, and 
often worse. The 64 
size of Mr. With’s mir- 
rors, in good weather, will 
notch y2 Andromede, 
which is an excellent per- 
formance; and they find 
no difficulty at all with 
-stars like n Coronæ, when 
the atmosphere is favour- 
able. Larger sizes, under 
appropriate circumstances 
will, of course, do more. 
We would give another 
caution to telescope- 
buyers. Do not spend 
much money on large 
mirrors or object-glasses, 
and then ill-use them by 
mounting them on bad 
stands. A recent ex- 
periment showed that 
y Leonis was far better 
shown with a power of 
about 100, and the stand 
made for Mr. Slack, than 
with a mirror of the same 
size, and between two to 
three hundred magnifica- 
tion, on a shaky stand. 
In like manner the four 
stars of e Lyre aremore 
clearly seen with between 
80 and 90, and a well 
mounted instrument, than 
with 250, and a badly 
mounted one. Economy 
is an excellent thing, and 
we are glad Mr. Browning 
has taken so much pains 
D to provide for it; but if 
an observer only intends 
spending a given sum, we 
recommend him to ap- 
: portion it so that he may 
get a thoroughly good stand, though so doing may 
oblige him to be content with a smaller mirror. 
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Supporters of teetotalism will be pleased to peruse 
an essay on this subject by M. G. Penncetier, of 
Rouen. The memoir we refer to is a ‘ Doctor’s”’ 
thesis, and it treats especially of the condition 
known as alcoholism. ‘The following are some of 
the author’s conclusions :—1. Alcoholism is a 
special affection, like lead-poisoning. 2. The pro- 
longed presence of alcohol in the stomach produces 
inflammation of the walls of this organ and other 
injurious lesions. 3. The gastritis produced by 
alcohol may be either acute or chronic, and may 
be complicated by ulcer or general or partial 
hypertrophy, or contraction of the opening of the 
stomach, or purulent submucous infiltration. 4. In 
certain cases of alcoholic gastritis, the tubular glands 
of the stomach become inflamed, and pour the pus, 
which they secrete, into the stomach or into the 
cellular tissue of this organ. 


A pull of 250 Ib. is the maximum effort which a 
good horse can exert fora mile, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
- our ‘correspondents. | 


A VOICE FROM IRELAND. 


Sir,—I received 4 number of your excellent work this | 


morning for the first time, and Iam delighted with it. 
There is a dignity of style coupled with a simplicity 


manifested throughout its pages which only requires | 


to be known to be appreciated and supported, even by 
non-professional persons such as myself. I shall 
nee no opportunity of forwarding your interest in this 
place. 
The articles on ‘*‘Musical Sounds” and “War 


Balloons” are beyond all praise.—Your obedient ser- 


nt 
VAUN R. SINNOTT, 


Duleek, Drogheda, Ireland, 11th May, 1866. 


[We thank our correspondent for the good opinion | 


expressed in his letter, and also for his; promise 
to promote our welfare in the distant part in 
which he resides. If the majority of our provincial, 
Scotch, and Irish subscribers would kindly recommend 
the publication to their friends or fellow workmen our 
sale would rapidly increase, and the profits arising 
from such an increase would enable us to still further 
improve our journal.—Ep. E. M.] 


l THE NEWSVENDORS AGAIN. 

Sir,—After your answer to “J. L. B.’s” letter in No. 
58, [thought I should have no difficulty in getting a 
back number, No, 42, but I was mistaken, for on going 
to ask for it a few days after the publication of the said 
letter, I received the answer, “‘1t is out of print.” I hap- 
pened to come armed with No. 58, which I immediately 
produced, The bookseller here said he would send it to 
his agent (Fowler, in the Strand), but the Strand 
bookseller still says that he cannot get it. I 


also asked for the index to the 2nd volume, but 


could not obtain it. I have taken your Journal in since 
the commencement of the year, but being unable to get 
out during the week ending January 13th, missed 
purchasing No. 42. I was able by perseverance 
to get all the numbers from the beginning of the 2nd 
volume till the 1st of January, but my endeavours to 
get No. 42 have been unavailing. I must therefore ask 
you to send to me as quickly as you conveniently can, 
‘two Copies of No. 42, and an Index to the 2nd volume. I 
. must tell you that the difficulty in supplying back 

numbers has lost you one or two supporters in this 
district, to my knowledge. I think that, by publishing 
this letter, you may rouse subscribers in other 
parts of the country to look after their sta- 
tioners, and to see that they do not put them off 
by saying, “They are out of print.” I also think all 
true subscribers should use all their power to make 
their newsvendors supply back numbers when wanted. I 
beg to compliment you on your promised enlargement 
of space, a8 it seems to be much wanted,—J. ALEX- 
ANDER, Rugby. 

[This is but one among the numerous complaints 
which reach-our office daily. We regret that Mr. 
Alexander has been put to so much trouble, and we 
beg all our subscribers, who may require back numbers, 
to have equal patience and perseverance.—Ep, E. M.] 


THE BAND SAW. 

Sir,—I should feel greatly obliged if some of your 
ingenious correspondents could give me some informa- 
tion respecting the band saw. The advertised machines 
are very large and expensive. I should like to know if 
there is any mechanical difficulty to the band being 
mounted on a small scale, on wheels of say 12in. 
diameter or smaller, and whether it is possible to get 
sufficient power working with a treadle or in the foot- 
lathe ; if this can be done it must prove far superior to 
the jig saw respecting motion. I have no doubt 
answers to the above will be of general interest to your 
readers,—A, JOURNET. 


. AN AMATEUR’S TOOL RACK. 

Sir,— I have taken the liberty of forwarding to you 
an idea of mine which you can publish or not as you 
think proper. The cause of my thinking about an im- 
proved tool rack is this: Having found my bits con- 


tinually dropping through the common.rack I wished’ 


to overcome the annoyance and think I have succeeded 
at last. Take a piece of wood 8in. wide, din. thick, and 
long enough to allow lin. between each bit. Bore in 


FELG2 


this piece as many holes as you have bits; these holes, 


Fig. 1, A, must be large enough to permit that part 


marked B, Fig, 2, to pass easily through, Next take as 
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many pieces as there are holes 2in, long, 4 thick, lin. 
broad, and cut them into the shapes shown in Fig. 3, 
and screw them as seen in Fig. 1, C, the screw acting as 
a pivot for the wood to turn upon. The way I have fixed 
this rack is by brackets, Fig. 4.~A Bovy’s IDEA, 


BLOW PIPE. 

Sir,—I have made myself a very useful blow pipe. 
If you think it worth a place in 
your valuable work I enclose 
a rough sketch of it. A acop- 

` per cistern tohold nearly a half- 
pint, with a small screw, and Ba 
pipe, taper from 4 inch down, very 
fine, brazed in the top, to turn 
under the bottom rather more 
than halfway. Ca small socket 
with thumb screw to fix it a proper 
distance from the lamp E. D an 
iron stand to suspend A over lamp. 


The lamp is placed under the 
cistern A, and when the spirit 
begins to get hot avery powerful 
heat will be obtained, which will 
: melt sheet brass if the apparatus is 
“properly made.—W, R. Topp. 


MAGIC PHOTOGRAPHS. 
Sir,—As many of your subscribers are, like myself, 
dabblers in photographic as wellasin mechanical art, 


I will, with your permission, lay before them the modus f. 
operandi for the so-called magic photographs, which is f 
simply the modification of one and the revivification of } 


another old well known process. Thus—having taken 
from a negative a print on albumenized paper in the 
usual manner, wash it thoroughly to free it from nitrate 
of silver, immerse it in abath containing a saturated 
solution of bichloride of mercury (about 5 grains to the 
ounce) in water till the image disappears (one to three 
minutes), remove the paper from the bath, and again 
wash thoroughly and dry. To develope, place it in con- 
tact with a piece of filtering paper imbued with:a satu- 


‘rated solution of hypo liquor ammonia, or lime water 


or sulphide of ammonium will develope the image, but 
the advantage is in favour of hypo, as it has no smell, 
and the paper can be prepared and dried, and thus kept 
and moistened with water before use. | EUS 


, RIFLED SHOT. 
Sir, —I send you a sketch of a. rifled shot, which I 
think would be very useful for smooth bore cannons or 
small arms, On the shot you will observe grooves, A, 


shot, the same as the grooves in the rifled cannon; the 

pitch of the grooves is considerably too short, but that 

is merely for comprehension. The grooves need not 

extend the whole length of the shot, as the percussive 

action of the powder might be reduced, by pees ens 
e e L. 


‘the grooves, 


CASE HARDENING. —MISPRINT. 
Sir,-~Permit me to correct a misprint in your impres- 
sion of Friday the, llth inst. In the article on case 


hardening the word “plump” should be * plumbe.” By | 


correcting this you will much oblige 
J. HAMMERSMITH. © 


ELECTRIC STRIKING AND CHIMING CLOCK. 
Sir,—A clock which has for nearly two-hundred 
years been in the tower of St. Mary’s Church, Dover, and 
which has struck the hours and chimed the quarters on 
the very fine-toned peal of bells there, has become worn 
out. It is really the town clock, and it has been resolved 
to replace it. The dial is about 6 feet in diameter, and 
we are told that a first-class turret clock with the 
ordinary movements would cost about £200. At a meet- 
ing of the subscribers, held recently, a desire was 
expressed that if possible the new one should be an 
electric clock, the striking and chiming power being if 
necessary worked by weights governed by the electric 
motion. This was met with a statement that there has 
been no electric clock yet made with striking and 
chiming power, and there was a disinclination shown 
by the town authorities present to be the first to make 
an experiment of this kind. An adjournment was 
granted till Friday, 25th inst., to obtain’ information. 
Several gentlemen present were of opinion that a public 
meeting like the present might, by calling attention to 
a want, cause horological experiments with electric 
‘power to be more generally known. Will you therefore, 
Mr. Editor, allow me toask through the medium of your 
valuable journal whether any electric clock with 
striking and chiming power has been erected, and if so 
where, and whai are the particulars of its construction 
and eost? What will be the probable cost of keeping it 
in repair and how can this be done ? 
Any general information as to the advantage or the 
reverse of such a clock will be gratefully accepted by 
yours obediently, THOMAS LEWIS, 
Hon. Sec., Dover Museum, and 
23, Castle-street, Dover, Philosophical Institution, 
15th May, 1866, 


A is filled nearly full of spirit | 
of wine, and the lamp E the same. | 


-| apparatus weighs 13 cwt. 


ORE WASHING.MACHINERY. 

Sir,—In your number of Friday, May llth, you men- 
tion me as the inventor of the ore washing and dressing 
machinery, for which I took out a patent, and which 
you describe in pages 129 and 130. 

The inventor is a friend of mine, Mr. Hundt, a mining 
engineer to the Prussian Government. The machines 
are being rapidly introduced in the mines ofthe Govern- 
ment, and others, and will wholly supersede the old and 
tedious way of ore dressing. Henry Simon. 

7, St. Peter’s-square, Manchester. 


SLIDE REST. 
Sir,—I dare say before long you will show an engrav- 


ing of an improved slide rest, such a one as will be novel 


to your numerous readers. There is at presenta great 
deal of time lost in unscrewing and screwing up the 
parts that hold the tool used. I have always found it 


‘troublesome, so I have had an iron cast which I have 
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fitted on my slide rest, as you will see by the rough 
sketch enclosed. It is very handy and saves much time 
and can easily be placed at any angle without trouble. 
The screw, which presses very tight on the tool used, is 
lin.in diameter, the screw is Whitworth’s. The whole 
Any one who has a slide rest 
will understand my imperfect sketch. ; 

1, Inch screw to hold the tool firm on the cast-iron, 4. 

2, Circular piece of wrought iron, with square hole for 


extending along the length of the shot, but in the form | *2¢ tool used. 


ofa screw: so that when fired from the smooth bore } 
cannon, ete., the air will have the effect of rotating the | 


3, Steel tool in place ready for work. 
J. W. RICHARD, JUN. 


LATHE BAND. ist 
Sir, —“ Systematic’? wishes to know how to join a 


‘cord for a lata band, also how to make a neat joint in 


gutta percha forthe same purpose. To join a cord, he 
must make what sailors calla ‘‘ long splice,” which is | 
performed in the following manner. Stretch the cord 

round the wheel and mandril pulley as tight as you can 
pull it, and mark the length by tying a piece of string 
round, just where the end reaches, cut it off thirty 
inches beyond this, to allow sufficient length for splicing, 
and lay itin the strands as follows, taking care that 
they have the same amount of twist in the splice that 
they had before unlaying them from the original cord. 


le | . . aa) 


32i D. 
B 


- By referring to the above diagram the mode of pro- 
cedure will be at once obvious. ; 

Unlay No.1 Ato four inches from C (the string that 
marks the length), and lay No. 1 B in its place, towards 
D, keeping the end of No.1 Bas far as C, unlay No.2 A 
halfway to C,and lay No. 2 B in place of that, also 
towards D, unlay No.3 A 4 inches from A and lay in 
there towards D, No. 3 B, and tie the ends as in the 
following diagram, taking care to make them come out 
across the cord, and not lengthways, thus : 


The cord will now be joined into an endless band, but 
the six ends of the strands still want securing. You 
must now pull,and press, and coax the strands to make 
them lay as neat and smooth as possible, and all of 
equal length, and then bind some fine twine two or three 
times round the band where the strands cross, and fasten 
ittight to preventthem slipping while you turn in the 
ends, then cut off the strands, leaving four inches of each 
for turning in, as in the diagram below. 


By means of a “ marlin spike,” or pointed piece of- 
hard wood, or iron, raise the strand next to the cross tied | 
strands towards C, and insert the end of No. 1A, pull it 
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tight through and coax it as flat as possible; then rais® 
the next but one to that and insert it again ; and so again 
once more. S 

Turn in the other five ends in the same manner, the 
A’s towards C, and the B’s towards D, trim off the ends 
left, and roll it backwards and forwards under your hand 
or piece of board, on a bench, to make it smooth and 
even. 

To join gutta percha, make a pair of clamps out of two 
pieces of hard wood, say6in. long x 1}in. wide, and lin. 
thick, nip them in a vice, or screw them together, and 
with a gimlet, same size as the band, or some other tool, 
bore a hole completely through lengthways, keeping it 
in the centre, so that when taken apart, each piece will 
have a halfround groove of equal size, which may be 
smoothed with glass paper, warm and join the band, 
and screw on the clamps, and let it remain so until quite 
cold, when you can pare the edges with a knife. The 


gutta percha must not be made too hot, as that will 


A scarf joint is best. 


destroy its power of joining. 
pees one : = G. Burcg. 


TWO-WHEEL VELOCIPEDE. . 

Sir,—I send you a photograph of a two-wheel veloci- 
pede. The rider sits on the saddle as on horseback, and 
strikes with his feet against the ground in the same way 
as skating; in fact, it is skating on land. On a good level 
road strides 20 or 30 feet long may be taken, and going 
down hill, there are rests at the lower ends of the fork 
in which the front wheel runs to place the heels on. 
The balance is preserved by means of the steering 
handle, the slightest movement of which, either way, 
will throw the weight the other. Of course practice is re- 
quired to do it with ease, but certainly not more than 
for skating. There are guards fixed to prevent the 
trowsers hanging up on the rests, and also others to 
keep the feet from the spokes of the front wheel when 
the heels are placed onthe rests. Without them an 


accident might easily happen. The saddle is hinged, the 
hind part resting on a spring so. that the jolting is not so 
bad as that of a trotting horse. It is not adapted for 
going at a great speed, except down hill; but on good 
level roads you can as easily do six or seven miles an 
hour as you could walk four, and for turning about it is 
much handierthan the velocipede with cranks. The con- 
struction, too, is simple. I, with the he!p of the village 
blacksmith, madeit myself, The wheels deserve notice. 


With the exception of the nave, they are made 
entirely of wrought iron. I send a photograph of one 
so that you may better see how they are made, 
and will describe how I went to work. I turned the 
naves out of good hard beech, and bored the holes for 
the spokes with a brace and bit, as near in the direction 
that the spokes ought to have, togive it the right dish, 
as I was able. I then screwed the spokes tightly in, one 
inch from the centre of the nave, alternately, and put 
them true by a gauge. I then took the iron rim, which 
had holes drilled in it, equal distances apart, and laid it 
on the spokes. When the nave was exactly in the middle, 
I marked each spoke on the outside of the rim, cut it off 
there, and tapered the end. The holes in the rim were 
then rimmed out to the same taper, taking care to slant 
each one in the direction the spoke would enter. The 
spokes were now inserted in the rim. They all goin with 
a little persuading, except the two last, which have to be 
screwed into the nave the thickness of the rim, when 
they can easily be screwed back into their holes, and 
being rivetted outside, are held firmly from moving 
either way; and the wheel is so easily made, too, I should 
say, with only half the labour that a wooden one would 
require. It is bushed by screwing plates of iron on to 
the ends of the nave over its rings. These plates have 
lumps of steel welded into the middle of them, which 
project about half an inch into the nave, and are drilled 
with a 5/8 hole. 

The spindles on which the wheels turn are of iron cased 
with steel. Both they and the bushes are hardened. The 
rim is of strapiron lin. X żin, The spokes are 5-16ths 
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inch bars, and look like spiders’ webs, but the wheel has 
enormous strength on account of the dish both ways. 

I fear you will think this letter somewhat long, 
but it may be interesting to some of yoursubscribers, I 
will, before long, send photographs of a very portable 


and efficient photographic dark box. S. MADDISON. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


FITTER’S Scrrsing Buocx.—Will any reader inform 
me of the simplest and most useful method of making 
a fitter’s scribing block ? A rough sketch would assist,— 
ScRIBE. 2 

LATEE PorisHEer.—If * Hammersmith’ or any other 
reader will inform me how to make a lathe polisher I 
shall be very thankful.—A BEGinneER. 

BEVIL oF EinDS.—Will any reader inform me how to 
get the proper bevel of the ends for a hopper or any- 
thing of the same kind, so as to make it right angles P-= 
SaANDLE. ; 

Gatvanic APPARATUS.—Will any kind reader inform 
me lst, Why so many cells are used for galvanic 
batteries ? (take for instance one of 12 cells, plates im- 
mersed 4 x 3) 2nd, Would not one cell answer the 
same purpose, provided the plates were of the same 
area and quality as the one of 12 cells? 3rd, If made 
of zinc and copper, at what distance should the plates 
be fixed apart in the acid? 4th, Would not a single cell, 
plates 24 x 6, coiled alternately round each other 
at proper distances, be of equal strength to the 
one of 12 cells—besides being cheaper to make? Sth, 
Where can I get the best (cheap) work, on the con- 
struction of galvanic apparatus, with plates P— 
J. T. Watts. 

WATER WEEEL.—I wish to construct a small water 
wheel to raise sufficient water to turn itself. Will 
some correspondent please to let me know the diameter 
of the pumps and the way they are to be constructed P 
I intend the water wheel to be 2 feet diameter.— 
CREMONA. 

HypravuLtic Press.—Can any intelligent correspon- 
dent informme how the ram of an hydraulic press is 
packed so as to render it water tight? The drawing a 
section ofthe press showing the packing would be use- 
fulto me.—A. Constant READER. 

Contouring Brass.—I shall be glad if some reader 
will inform me how the dipping of chandelier work is 
executed, what acid is used and in what quantity. I 
mean to produce the beautiful gold colour.—A. A. B. 

SOLDER For 9 Carat Goup.—I beg to inquire of some 
practical jeweller the proportions to make a solder for 


9 carat gold (or under), and if borax is the best flux.— 


BLOWPIPE, Ross. i 
GILDING CorrER.—I shall feel extremely obliged if 
any reader will inform me of any manner of gold gild- 


ing copper,.—M. R. MILLAR. 


VaRNIsH.—In No. 40 of the ENgauIsa MECHANIC 
reference is made to avarnish for producing iridescence. 
Can any reader describe the composition of the varnish 
and oblige,—IRIDESCENCE. 

Sun Brinp.—Can any subscriber give a few hints 
about a good sun blind for a shop window, so that the 
goods may be seen while the blinds are down P—Soxrar. 

DRILLING Guass.—Can any correspondent inform 
me how to make a small round hole a little smaller 
than a penny in the bottom of a common white glass 
wine bottle without the use of hydrofluoric acid Pp— 
JOHN WHITAKER. 

Gas.—~Will any reader inform me how to make a 
small apparatus for manufacturing gas P—W. R. T. 

GILDING LEATHER.—Can any reader inform me how 
to gild bookcase leather P—R. S 

ScaLE In BortERS.—Will any reader inform me how 
to prevent scale in boilers? Perhaps Adrian Neison 
will again help me, as he so kindly answered my 
question on smoke burning.—A Young ENGINEER. 

Winp MILL orn Marsau MIıLL.—Can any reader 
furnish me with drawings, and explain the parts 
ofa wind mill or marsh mill, adapted to raise water 
25ft. to 30ft. by buckets or other means? It must 
be something small, that can stand anything; one 
time to go quick and another time slow, according to 
the force of the wind. It must‘bring itself to the 
wind, and shift for itself, left to run night and day.— 
JOHN NEWTON. ` 

Power or Lens.—Will any reader inform me how to 
ascertain the magnifying powers of a telescope or lens ? 
The same will greatly oblige.—CrPHEUS. 


OUR SUBSCRIBERS’ EXCHANGE. 


_ Ihave a capital 5 feet achromatic telescope, with a 
3in. object glass, and best made 4in. lens, eye piece, 
well and substantially mounted on a firm wrought iron 
tripod stand, which 1 wish to exchange for a neat foot 
lathe, with planed metal bed, with head to take about 
9 to 14 inches diameter.—HEocENTRIO. 

OrERA Gruass.—I have a field or opera glass which I 
wish toexchange for Swedenborg’s “Principia.” As Icam 
ignorant of the price of the work I will give money to 
make up the value ifrequired.—A. B. C. 

Gautvanic Brxut.—I have a medico-galvanic chain 
band of Pulvermacher’s, containing 52 links, as good as 
new. I should like to exchange it for a small boiler or 
telescope, or for a good_work on the steam engine.— 
Address, R. MELLOR, Brimington, near Chesterfield, 
Derbyshire. : 

Booxs, &c., FOR LATHE.—I have 40 volumes ofthe 
Encyclopedia Britannica, third edition, a fine working 
model of an electro-magnetic engine with battery, a 
working model of a locomotive engine, a galvanic 
apparatus in mahogany box, by Halse, of London, cost 
£10 10s., and a cylinder electrical machine. Will 
exchange for aselfacting or other kind of lathe with 
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slide rest, eccentric or oval chuck air pump, telescope, 
object glass, not less than 3in, diameter, with astronomi- 
cal eye pieces, &c., or any other useful articles.—O, 
Davin. 

BoiLER.~—Can any one inform me where to purchase 
a small boiler, either new or second hand (at a low 
figure), upright preferred, to drive asmalllathe engine P 

y information will oblige—ENGINEER. 

AsBzEstos.—In reply to “ W. K. X.” Mr. Lomax has 
about 20lb weight of asbestos of a remarkably fine 
quality, and will be glad of an offer,—Address, 79, 
Mosley-street, Manchester. 

MECHANIC’ S Lisrary.—lI have a dictionary of upwards 
of 5,000 practical manufacturing and domestic receipts, 
avol. of the Artizan, which contains, amongst other 
useful matter, 10 working drawings and an analysis of 
the steam engine, also 21 other plates of machinery, and 
several other works, forming quite amechanical library, 
originally cost over £6, which I will exchange fora 
camera, field glass, fern case, or other useful article.— 
W. E. J., care of the Editor ENGLISE MECHANIC. 

VELOCIPEDE.—‘' Dundee” is informed that the address 
of W. T. D. is 3, Prebend-street South, Lower Islington, 
who will be happy to communicate with him. 

Staining VioLin.—R. N. Wren (60) can obtain 
‘c Otto’s Treatise on the Construction of the Violin”? at 
Cocks and Co.’s, New Burlington-street, price 3s, 2. I 
know a ‘‘ professional” who stained his violin with Friar’s 
balsam (tincture benzoin), and varnished with brown 
hard varnish, with very good results. I cannot say 
what a maker’s opinion would be.—B Frar. 

ADDRESS WanTED.—T. Matthews will oblige H. E. G., 
if he will send his address to 53, Cotton-street, Lime- 
house, E. Any subscriber informing H. E. Q. of any 
place where he can meet with a pair of engines, 
cylinders about 3in, diameter, suitable to propel a boat, 
with boiler complete, will confer a great favour. 

TREATISE ON VioLIn.—Otto’s treatise on the violin 
price 5s. is published by Messrs. Robert Cocks & Co., of 
New Burlington-street; but Hebert, bookseller, of 
Cheapside, obtained my copy for me. 

If “J. H. E.” will send his address, through the 
“ Exchange” column, R. F. Holloway will drop him a 
note.—R. F. H. 

The address of Cameron Knight is given by request, 
1, Douglas-street, High-street, Deptford. 

HuxLEYx’sS CALCULATING Macuinn.—Will Mr. Huxley 
be so good as to make known where his dividing 
machine is to be purchased, and what material it 
is made of P—H. F. B. 

CHEMICAL CHEST.—I have one of Mr. Statham’s 10s. 6d. 
chemical chests, I should like to exchange for a small 
headstock of a lathe, about 4 or 5in. centre.—A. A. B. 

Orto’s TREATISE ON THE Vi0LIN.—In answer to 
R. N. Wren’s query, I beg to say that I have a copy of 
“Otto on the Structure and Preservation of the Violin,” 
that I can let him have for 2s., if he will publish his 
address,—WM, STATHAM, 


REPLIES TO QUERIES. 


PHorogRraPrHic.—In reply to “G. E. P, N.,”? if peeling 
off of a wet film is the same thing as breaking away or 
splitting, and then turning over, the causes are various, 
such as pouring the liquids too much on one spot, or an 
unsuitable collodion has been employed, or the plate 
may have been placed in the bath too quickly; other 
causes also which with alittle consideration are evident, 
The film will also peel off from over heat in drying 
before varnishing.—PLODDER. 

PHOTOGRAPHIC.—Allow me to inform “G. B, P. N.” that 
the following are the most likely reasons to cause the split- 
ting and pealing off of collodion films, 1st, Not making 
the plate perfectly clean and free from any trace of grease 
or moisture before coating with collodion. 2nd. Not allow- 
ing the collodion to set sufficiently before immersion in the 
nitrate bath. And last, but not least, from using a bad 
collodion, which, however, is a thing no one need do now, 
as there are so many good samples in the market, Itis a 
very good plan to roughen the edges of the glasses 
for about % inch all round ; this gives a held for the 
a and is almost certain to prevent it slipping. — 

PHOTOGRAPH Y—SPLITTING OFCOLLODION FILMS, &C.— 
This is generally owing to the collodion used ; if prepared 
with cotton made with weak acids, the collodion gives 
tough films, but, when strong acids have been used, 
feeble films. The most obvious remedy, therefore, is to 
work with.a different make of collodion. Splitting of 
films sometimesresults from the following causes: When 
the collodionized plate has been kept too long before- 
immersing in the bath, or, when too short a time has: 
been allowed to elapse. Also, when either the bath: 
or developer is too acid. If the collodion has a tendency- 
to peel off, roughening the edges of the glass will often. 
effectually overcome the difficulty, Corundrum. 
files are provided for this purpose. After answering (?) 
“ Argent & Co.’s’? query, I was mortified to find I had. 
laboured under an entirely wrong impression as to what. 
the information was which he required. The receipt. 
given, however, is a very good one, and may be relied: 
upon.—X. Y. Z. 

PHOTOGRAPHIC OrERATING Tent.—In a former num- 
ber there is a question as to the simplest, and at the same 
time convenient form of a photographic operating tent, 
which I do not think has been answered. The tent used 
and recommended by Mr. G. W. Wilson, of Aberdeen, is 
a very efficient and portable one, and can readily be 
constructed by any person. Should it be considered of 
sufficient interest to the photographic readers of the 
ae A tae I will gladly forward a description of it,— 

LocoMorive Piston,—In reply to “FJP.,” to calculate th 
speed of locomotive pistons, he will require the followin 


data ‘1st, The length ofstroke ; 2nd, The speed at which 
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the engine is travelling ; 3rd. The diameter of the driving 
wheels, From these the numbers of strokes, and conse- 
quently the piston velocity, can be very easily found,— 
C. T 


Furnace.—The furnace suggested by Mr. Haslope will 
not do for melting brass unless the fire be urged by a blast, 
either by means of a bellows (which should be double 
action), or by counecting it with a chimney of about 15 to 
2). feet in height. The furnace should be rather larger 
than the dimensions proposed, or much heat will be lost, 
owing to the necessity of frequently opening the furnace 
and adding cold fuel, which will occur if the fire is small, 
The crucible should be supported on a piece of fire clay 
about 5 inches above the furnace bars. If it is merely 
bedded in the fuel it will gradually sink down as the fuel 
so consumed, and thus be subjected to the cooling influence 
if the air which enters through the furnace bars. The 
best fuel is coke.—RiIcHARD PEARSON. 

A SIMPLE SMELTING Furnace.—Perhaps the follow- 
` ing rqugh sketch may be of use to Mr. L. L. Haslope, for 
melting brass; I had it from an uncle (now dead) who 
was an amateur metal worker. The large vessel No. 1 


is filled with sand, to prevent radiation of heat. The 
small crucible stands on a grate. 1. A large tin vessel; 
2. A large pot or crucible; 3. A. small crucible; 4. Coke, 
or charcoal; 5. A double blast bellows.—J. J. A. 

Marine Guuse.— Novice ” can obtain marine glue in 
any quantity of Mr. F, J. Cox, 22, Skinner-street, Snow 
Hill, London.—R. P. ` 

REVERSING Morion.—I observed in a recent number of 
the Mzcwanic that “ Exchange” wished for a reversing 
motion, for hisengine,and on examining the plan for- 
warded by ‘‘ Slide Valve,” I cannot see how he can 
obtain lead, both in fore and back gear, so I send what I 
consider to be a capital way of obtaining it by one 
eccentric, although it is somewhat complicated, never- 
theless it is done with one eccentric, and lead both in 
fore and back gear. 


shown in the dotted lines, but the valve motion would 
not be so accurate.—C. J. L. ; 
Formine Corn.—I beg to inform “N. W.” that the 
direction of the coil is not to be reversed when the wire 
leaves one arm of the magnet for the other.—Ricwarp 
PEARSON, _ Í . B 
BATTERY PrLATES.—In answer to “Poor Mechanic,” 
the outer cell of Daniell’s battery may be made of thin 
Sheet copper; as thin as can be readily worked, as it 
gradually increases in thickness when the battery is in 
use, owing to the deposit of copper which accumulates 
On its interior surface. The zinc rod may be cast or not, 
it is immaterial which.—RicHarp PEARSON. ; 
Comrounpina Enernes.—In reply to “RB. B.,” I beg 
to state that little or no advantage is gaihed by com- 
pounding engines unless the cylinders can be placed close 
together, the expansion of the steam in the connection 
between the two cylinders being lost power. In his case 
the terminal pressure in the high pressuré cylinder is 
about 27°25lbs, and the pressure in the connection pipes 
13'5lbs, consequent on the connection between the two 
cylinders having almost twice the capacity of the high 
pressure cylinder. He does not state the particulars of 
his cylinders, etċ., but I have no hesitation in sayi g 
that in his case’ he would obtain a better result with the 
same steam expanded in the larger or low presstre cylin- 
der alone. If he had a vacuum to his high pressure 
cylinder ; they would not be what are commonly called 
a ae engines, but a pair of condensing engines.— 
Hot Warrer Pume.— Argus’? must place his hot 
water pump in the liquor, if he wishes to raise it to 
a higher level while at the boiling point, and of course it 
must be a force pump to do this. The failuré of the 
pump’s action at 170° P. is due to the fact that water 
boils “in vacuo” at about that temperature, and there- 
fore he only pumps steam, and not liquor.—Gzo. BURCH. 
Brass Castinas.—I shall be happy to supply J. M., 
Wisbeach, with castings for his engine.—THomas 
Lisiz, Waterloo-road, Wolverhampton. 
“TRMPERING FinEs.~In answer to P. and H., I have 
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seen files let down when too hard by anointing them all 
over with oil, and heating over a forge just sufficiently 
to burn the oil off.—M. P. GIBBS. : 
LogaRitHMs.—I wish to inform “J. J. G.” that he 
will find all the knowledge he requires about logarithms 
in a small book by the Rev. W. Johnstone, sold by 
Longman, Green, and Longman, price 2s. Thelogarithm 
of a number is the number of times 10 must be multi- 
plied by itself to make the given number. Thus 2°00is 
the logarithm of 100, since 10 multiplied by itself twice 
equals 100. Again PR is the logarithm of 2, since 10 
8301 
multiplied by itself er times would equal E Or in 
1 


other words if 10 were multiplied by itself a times, 
0 


that is to say if 10 were cubed, and the tenth root, it 
would equal about 2.—J. S. fag fact 
ELECTRIC BELLS.—In reply to “H. T. H.” respecting 
magnets required for electric bells—I have fitted up a 
telegraph for signalling with single stroke bells from 
oe one storehouse to 
another--the battery (one 
only) and 
ments made by myself 
have workéd satisfac- 
torily for 
without attention. In 
making a magnetic bell, 
I strongly advise that 
it should be in the 
upright form, as I have 
shewn in this rough 
sketch, which may per- 
haps be useful to many 
readers of the ENGLISH 
Mzonanic. Reference: 
—a b light brass bar 


on a pivot atc, on 
which it plays freely, to 
right or left; Da piece 
of soft iron fastened on 
the brass arm to be 
acted upon by the 
magnet; ss, two stops 
to limit the play of the 
hammer; g, a spring 
attached to the lower 
extremity to keep the 
: hammer thrown back, 

To make the magnet, procure, at a smith’s, two straight 
rods of round soft iron, and let the ends ee, be rivetted 
to a straight bar of soft iron—next commence to wind 


the wire on two brass reels nicely fitted on each leg of 
| the. magnet, begin winding, as shewn at w (I have 


shewn the coiling in a loose manner that it may be 


| better understood), go round with the wire tightly, and 


it will leave off at the corresponding end of the other 


‘leg, if more than once round it must be 3 times 5 or 7, 
and so on, as the wire must not be crossed at the same |. 


end of the legs as itis begun at. Any further informa- 
tion I shall be happy to furnish “H. T. H.,” or any 
other correspondent by letter. My address is; ALFRED 
Crormts, 9, Military-road, Dover. 

{Ron MeELtTING.—The writer in reply to ‘ Thesis”, 
would recommend him to adopt the method of melting iron 
patented by Messrs. Woodward, Bros., of Queen’s Foundry, 
Manchester, as the most economical, simple in arrange- 
ment, and effective, requiring no motive power, such as 


engine or fan—but simply using the steam direct from. 


the boiler. The apparatus is known as the Steam Cupola, 
and is becoming generally adopted, as the writer can testify, 
byhaving seen many of the cupolas at work, and hearing 
them well spoken of. There is but little material about 
them, and they certainly cannot be expensive,—AN EXPERI- 
ENCED IRON MELTER, 

LATHE Consrruction,—In answer to “Lathe Construc- 


tion,” No, 59 of the EnaLisH Mxnowanic, the diameter of 


the pulley D must be 18 inches, which my fellow reader 
will understand from the following rule:—Let the sum of 
the diameters of B and D, be equal to the sum of the 
diameters of A and O, or in other words: as A is 4 inches, 
and C 20, together 24; so also as B is 6 inches, D must be 
18, to make B and D 24in. equal to A and C.—Gro, BURCH. 
í iTo Porsa WORK IN tHE Latux.—Dissolve sandarac 
in spirits of wine in the proportion of.loz. ofthe former 
to 4 pint of the latter, next shave beeswax loz., and dis- 
solve it in a sufficient quantity ofspirits of turpentine to 
make it into a paste, add the former mixture by degrees 
to it, then with a woollen cloth apply it to the work 
while it is in motion in the lathe, and polish off with 
soft linen rag.—W. E. J. 

SOLDERING WITHOUT Hxat.—I beg respectfully to 
ask ‘Old Brass’? whether he has ever tried the recipe 
he recommends toa “Poor Mechanic” for soldering 
without heat. I saw the self-same thing in a cheap 
periodical some years ago, and thinking it very useful 
cut it out with the intention of trying it on the 
first opportunity, which soon occurred. On applying to 
Jackson and Townsend in Bishopsgate-street, for the 
ingredients, they said they did not know what “ calcined 
tartar ’’ was, they never heard of it. Inaturally thought 
that if a firm of their standing and experience did not 
know ofits existence, it wasof nouseapplying elsewhere. 
I tried the process without the “ calcined tartar,” and 
entirely failed. Perhaps ‘‘Old Brass” could also oblige 
by stating what he understands by putting it between 
two crucibles. I cannot make anything of it.—W. E. J. 

CEMENT FOR WOOD VESSELS REQUIRED TO BE WATER- 
Trent.—A mixture of lime clay and oxide of iron sepa- 
rately calcined and reduced to fine powder; then inti- 
mately mix, keep it in a close vessel, and mix with the 


requisite quantity of water when used,—W, E. J. 


two instru- | 


six months - 


with hammer supported |. 


[May 25, 1866. 


Harmonium Ruzps.— Leightonian” (69) must buy the 


harmonium reeds, he cannot make them. They aré sold 
very nearly in tune, but to make them correct he must 
slip a thin card under the tongue of the reed to give ita 
bearing and scrape it a little with a bradawl or any tool 
that will scrape brass; if it is too flat and requires 
Sharpening, scrape it at the free end, if too sharp, scrape 
it towards the rivets; then by tipping the tongue with 


the card to make it ring, or placing it across the mouth 


withthetongue inwards and blowing through it like a 
musical apple, he will know how heis proceeding béfore 
fixing it in the instrument. It may require a little rec- ` 
tifyingafterwards. If it will not sound at all, do not put 


on pressure, or you will break it, but pass a knife blade 
under the free end, placing the thumb nail of the left 


hand across the middle and carefully raise it till the - 


point is high enough for a card to pass, and repeat the 
operation whenever one stops sounding,—B FLAT. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


Correspondents are requested to keep copies of their 
drawings and manuscripts, as the EDITOR cannot under- 
take to return such as may be rejected. 


POOR ENGINE DRIVER AND STOKER will be attended to. 

B. 0. H,—It is an American invention. We do not know 
of any agent in England; but Munn and Co., of 37, Park- 
row, New York, U.S., will furnish you with the necessary ` 
information. 

J. G. will see that the information is already given. 

THomAS Rozsson.—The account will shortly be published. 

APPRENTIOE,~-No, not necessary in the merchant service. 

CREMonsa.—The answer has appeared. 

J, ALEXANDER,—In our next. We are terribly crowded 
just now, 

B. B.—Try. and write more plainly. We cannot make out 
the list of books, ` A simple fo:m of filter was described 
in Vol. IIL., page 180, of this journal. It is made by 
placing, in a tank containing impure water, a vessel in 
such a position that a sponge which it contains laps over 
its edge and dips into the water of the tank. The sponge 
gradually sucks up and purifies the water in the tank, and 
allows it to drop into the smaller vessel or receiver, from 
which if may be drawn off by a tube. By placing afew 
pieces of charcoal in the bottom of the receiver, filtration ` 
of the most perfect kind is effected. 

W. H. L.—As all elastic fluids are, in common with the air, 
susceptible of undulation, they are equally capable of 

. transmitting sound: HS 

GREENWICH.—-Try alkanet root in turpentine, 

Franois Stums,—Dissolve half an ounce of granulated tin 
in eight ounces of muriatic acid: when dissolved, bottle 
the clear liquid. _ 

J, GILROY.—An -engraving and description of a very 
good modification of the Ericsson engine will shortly 
appear in this journal. 

S. PARKER,—A useful cement for reservoirs, &c., is to take 
90 parts of well-burnt fire-biick aud ten parts of 
litharge, well pulverised and mixed together with boiled 
linseed oil to the consistency of thin plaster. Use it in 
the same manner as plaster, previously wetting the parts 
to be covered with water: of the last be careful. In three 
or four days is will be quite firm. 

L. H. ArkwRigut.—The sketch is scarcely worth expense 
of engraving ; we must decline it, er 

G. W. HARMER.—Tain is aterm sometimes used for tin- 
foil for mirrors, A tachometer is a measurer of minute 
variations of speed. - . 

R. PrumEe.—The centre of the pressure of a column of 
water is two-thirds of its depth fromthe surface. A 
small quantity will balance and support a great quantity, 
whatever the difference in dimension. (3.) Ten pounds 
of distilled water equals the standard gallon at 62°. 

N. Jocetyn.—Weale, in Holborn. (2.) Go or send to 
Spon’s, in Bucklersbury. (3.) No, (4) The standard 
for gold coin is 22 carats fine gold and 2 of copper melted 
together. ; Si 

ONE EAGER TO LEARN.—Centre of gravity is that point in 
a body or system of bodies on which,if rested or sus- 
pended, the whole will remain inča state of quiet rest. 
Thus if a wall or other structure be raised perpendicular 
to the base, it will remain secure while in that state, 
but if the foundation be not of sufficient solidity, and by 
degrees allow it to depart so far from the vertical posi- 
tion that the centre of gravity overhangs thebase at the 
bottom, the structure must fall, unless restricted by cohe- 
Sion of the parts of which it is composed . | 

W. R. N. (Newcastle).—We are guided by Fahrenheit ; 
the centigrade rule is used in France, where the freez- 
ing point is zero, or 0; and the boiling point 100°. 
Reaumur’s rule is used by many continental nations— 
freezing pointy or zero, 0, and boiling point 80. 

WALTER Brown.—Try pyroligenous acid, 5 parts ; alco- 
hol, 1 part ; nitric acid, 1 part, Mix the first two 

_then add the nitric acid. 

F. Rogrrs.—It is easily reducible, and itis hardly worth 
while troubling us for: the nautical mile is 6082°66ft. 

L. Jorpan.—At 32° air has a bulk of, say, 1000; at 
boiling point, or 212°, the bulk is 1375. 


MEETINGS FOR THE WEEK. 

TUESDAY,—Medical and Chirurgical, 84.—Civil Engineers, 
No meeting, being Whit-Tuesday.—Royal Inst., 3. Prof. 
Ansted, * On the Application of Physical Geography and 
Geology to the Fine Arts.” . . 

WEDNESDAY. — Society of Arts, 8. Mr. G@. W. Muir, 
On Granite Working.” ; : 

FRipAY.—Royal Inst., 8. Mr. Alexander Herschel, ‘ On 
the Shooting Stars of the Years 1865-6, ”—R, United Service 
Inst., 3. Mr, F, A, Abel, “ Gun Cotton and other Explosive 


Agents,” 


| Mar i 25, 5, 1866. ] - 
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“BUILDING AND ENGINEERING CON. 


TRACTS OPEN FOR TENDER. 


The Directors of the Reigate Waterworks Company 
are prepared to receive tenders from persons desirous of 
contracting with them for the manufacture and delivery 
at Reigate “of cast-iron water pipes. Specification at the 
office of Mr. Baldwin Latham, C.E. at the Town Hall, 
Croydon. 

The Trustees of the new Schools, Humberstone, 
Leicester, are prepared to receive tenders for the erection 
of their new school buildings. Drawings, &c., on 
application to William Collier, Esq., 23, Falkner- 
terrace, Humberstone-road, Leicester. 

The Corporation of the por ough of Shrewsbury are 
prepared to receive tenders for “the erection of new 
markets and corn exchange, according to plans, specifi- 
cations, and conditions of contract, to be seen at the 
office of the architect, Mr. Robert Griffiths, in Stafford. 

Erection of a building near the courts of justice, 
Maidstone, to comprise offices for the clerk of the peace, 
Record Rooms, and residence for the court-keeper, plans 
and specifications at the office of the county surveyor, 
Maidstone. 

The Directors of the Longton Gas Company, Limited, 
are desirous of receiving tenders for the supply and 


“PATER = RECORD. 


Selected from the Commissioners of Patents’ Journal, 
LIST OF SPECIFICATIONS, &o. 


1318, Manufacture of compounds of pyroxyline, A. Parkes 
—4d. 


13!4, Fulling hats, B. L. Girard—ls. 

1315, Tents “and stalls, E. Cordonnier—4d. 

1316. Woven fabrics, T, Smith and H., James—4d, 

1317, Stretching cotton, &c, J, Hesford—10d. 

1318. Boots and shoes, "@, Haseltine—6d. 

1319, Treating rice and other grain to obtain starch, &c,, H. 
Ranstord — 4d, 

1320, Stoppers and flasks, 8. T. Garrett—4d. 

1321 Laying agricultural railways, R. Winder- 8d. 

1822. Communicating on railway trains, W. Chubb and 
8. Fry—8d. 

1323, Traction power, E, Donovan and D, O’Brien—4d.- 

1324, Preventing incrustation in boilers, W. Hewitt—4d, 

1325. Producing lithographic impressions, G. Simmons 
and G. W. Simmons—10d. 

1326. Ploughs, J. Eddy—10d. 

1327. Pots for ‘placking, polishing oils, &c,, T. Davis—8d. 

1328, Breech loading fire arms and ordnance, T, Craig —1s. 

1829. Stillages, T. Parkinson and W. Snodgrass—10d. | 

1330, Water gauges and cocks, A. Weir—4d. 

1831. Sewing machines, J. K. Caird—4d, 

1332, Cannon and projectiles, W. Spence—4d, 

1833, Chaplet- or head dress, H. J. Burt—8d, 

1334, Gas burners and chimneys, W. Clark—8d. 

1335. Manufacture of hinges, W, Clark—8s, 8d. 

1336, Manufacture of animal charcoal, G. H. Ogston—4d. 

1337, Artificial stone slabs, bearers, &e., F. Ransome—4d, 

1338. Stays, corsets, &c., R. Langridge—4d. 

1339, Pocket pencils, J. F. Cooke—6d, 

1340. Saw mills, G. Ennis—8d. 

1841, Manufacture of gun barrels and ordnance, W. Deakin 
and J. B. Johnson—4d, 

1342. Steam cranes, C. J. Appleby—10d. 

1343, Diminishing strain upon mine pulleys or drums, G, 
Elliot and S. B. Coxon—10d. 

1344. Printing machines, R. Harrild and H. Harrild—l1s, 

1345. Corn, seed, and manure drill, H. Besley— 8d. 

1346. Ovens for baking bread, J. Daughlish—is. 8d. 

1347, Testing strength ofchains and cables, J, Tangye — 4d. 

1348, Flour mills, H. A, Bonneville— 8d. 

1319. Hydrometers, H. A. Bonneville—8d. 

1350. Pumps, W. Easton, E. Moore, and W. Gillies—4d, 

1351, Manufacture of clog soles, W. Brown—4d. 

1352, arene waste liquors to obtain cobalt and nickel, W, 
* Wright—4d. 

1353, Sicnalling i in railway trains, M, Defries—4d, 

1354, Letter clips, H. E. Dixon—4d, 

1355. Cartridge: P. C, Lafont—6d. 

~ 1856. Breech-loadging fire-arms, &c., R. A. Brooman —1s. 

1357, Machinery for ‘making rivets, &c., R.iLeddicoat.—10d, 

1358, Locomotive engines, °W. Montgomerié— 1s. 4d, 

1359, Oil receptacles, 8. Svendsen—4d. 

1360, Stretching and drying textile fabrics, &c., J. Worrall 
and T. Hughes—ji0d, 

` 1861, Distilling apparatus hydrocarbons, G. Walton—10d. 

1362, Collecting and delivering mails at railway stations, 
A. Chavanne—8d. 

1363. Tapering wires or rods, O. O. Crosby—Is. 6d. 

1364. Waterclosets, F. Fletcher— 4d. 

1365. Making and cutting cardboard, W. Haigh—1cd. 

1366, Stamping or printing, C. Fisher—4d, 

1367, Applying goats’ hair in making head dresses, &c., H. 
Rushton—4d. 

1368. Rotary*magneto-electric machines, T. Faucheux—8d. 


outer vessel. Plans, specification, &c., on application to 
Mr. John Ohren, engineer, at the works. 
The directors of the Longton Gas Company Limited, 


a brick gasholder tank, 80 feet diameter. Plans, specifi- 
cation, and form of tender, may be seen on application 
to Mr, John Green, engineer and managcer, at the works. 

The Committee ‘appointed by the Vestry of St. Giles, 
Camberwell, invite tenders for the re-construction of a 
bridge, known as Buck’s Bridge, Peckham, being the 
communication from Trafalgar-road, old Kent-road, to 
Peckham, with the approach roads thereto. Drawings, 
Specification, &c., at the office of William Dredge, Esq., 
10, Buckingham- “str eet, Adelphi. 

Erection of certain additions to the Rectory House 
at South Hill, near Callington. Specifications, on 
application to the Rev. FL Thornton, South Hill 
Rectory, near Callington. 


TENDERS SENT IN FOR BUILDING 
WORKS. 

For Farm-House and Outbuildings at Heath and Reach, 
Leighton Buzzard, for Mr. Charles Claridge, My, Frederick 
Gotto, architect :—Miles (#čcepted), £487. 

For Branch Establishment for the London and County 
Bankat Woolwich. Messrs, Church and Rick wood, architects. 
Quantities supplied :—Hill and Sons (accepted), £4,286. 

For erecting in March Cemeter 
with tower and spire; also an entrance- lodge. Mr, W, 
Stephenson, architect :—Broadhurst (accepted), £1, 217 ; 
For the Lodge :—Broadhurst (accepted), £246.. 

For St. Wilfred’s new Girls’ and Infants’ Schools, Hulme, 
Manchester. Mr. Herbert E. Tijou, architect: —Harrison 
and Shaw (accepted), £1,110. 

For the erection of Lea House, Blockley, Manchester. 
a ieee E. Tijou, architect :—Thompson (accepted), 

1 

For Schools fot the parishes of Blakemere and Preston- 
on-Wye, Herefordshire. Mr, G. Truefitt, architect :-— 
Prichard (accepted), £482: 


PRICES CURRENT OF TIMBER. 


1369, Distributing liquid manure, ©. §, Billups—8d. Z 
1870, Dry gas meters, R. W, Williams—s. 8d. E eto aa es OO 
1371, Reaping and mowing machines, W. Mainwaring—Is, Quebee, red pn. 3.5 4 15 Christiania, per 
1372, Boiler furnaces, T, Molden and J. Akeroyd—8d. yellow pine 215 3 10 C. i 
1373. Securing corks or stoppers, R. A. Brooman—4d. Memel . 0 0 6 0 by by 
- 1874. Testing springs, J. Mitchell and G. tilfourd—4d, Memel fir ....... 3, 5 3 10 9 in. mellow 18 0; 23 0 
1375, Traps for catching rabbits, &c., R. T, Burt —1cd. Riga . ees 3 5 3 10} Deck, Plank, 
1376, Insulators, 8, A. Varley—6d. Swedish ..... 2 5 210 Dantzic, 
1377, Sewing machines, J. Laing—4d, ‘| Masts, Quebec, per 40 ft. 
ae Td. pine... 6 10 8 10 5 ing .. O14 1 6 
erst BUT A MODEL GOVERNMENT Orrice,—In the ye eee. ; g S Staves perstand- 
ouse of Commons last week, Mr. D. Griffith asked the AT 
Attorney-General whether he was aware that the printing of palbwoee, Pant 5 0 60 Sacre a d a 7 
the specifications of patents was often many months in | Ganaga,istqual. 17 10 20 0|Baltic crown 
arrear; and whether, both in the interests of the public and Ganada,2ndqual. 1210 14 10 pipa sse. 170 O 190 0 
of the patentees, such specifications ought not to be printed - 
as soon aS possible after the patentee had deposited his Tone We ee 
complete specification. The Attorney-General replied that MISCELLANEOUS. 
steps had been taken to bring up arrears, which he hoped EBs £ 8 £ 
would have the effect of doing so within the next four | Pumrom STONE pr Olive, Gallipoli. i io "9 60 T 
months, CON arans 0 8 0 Cocoanut, de ; 
—— OILS, &c. a a aisiva'ee E E j : 
= aR Seal. pale pr. tun 51 0 O 0| Palm, fine sese. 
PROPERTY RECORD, Sperin body . Nae 124 0125 0| Linseed ne.no 38 5 38 10 
, oe pike, Aa COG ecsisavessde 47 0 0 O| Rapeseed, Eng. 
AT THE GUILDHALL COFFEE-HOUSE., Whale. "Sth Sea pale sissewerree 4410 0 0 


palo sesse. 48 050 0 Cotton, seed sese 28 10 34 0 


LATEST PRICES OF METALS. 


By MR. MURRELL. 
Leasehold residence, known as Granville Lodge, Lewis- 
ham, let on lease at £20 per annum, term 80 years, from 


1852, at £6 per annum—sold for £290. . COPPER. £8 sd £8. d 
Leasehold stable, bullock pound, and slaughter house, | British—cake and tile............per toa 83 0 0 86 0 0 
situate in the rear of Granville- -terrace, Lewisham, let AE E do 9 00 9o00 
£8 per annum, term similar to above, at £3 per annum— IRON. l 
G Pig in Scotland ........ce00eePer ton. 216 6 cash. 
Leasehold ground-rent of £2 per annum, arising froma | Welsh Bars, in London........ do 710 0 715 0 
plot of land in rear of Granville Cottages, Lewisham, term Wales sensesesee do eo E 20 
similar to a — tee nae 
ilar to above—£30. 8 Staffordshire ea n p 2 : a : 
Leaseho-d residence, known as Granville Cottage, Lewis- oe oe ae oo eee o 910 0 915 0 
ham, let ae per annum, term similar to above, at £5 per | ~°PS: UTS QUAU. sesessseres Tm AD. 
annum — t i 9 
Freehold four houses, being Nos, 28 to 31, Clifton-grove, Red or mint snn ea 20 : 9 22 10 0 
Gravesend, produciag £5 per annum— £445, QUICKSILVER sepre voevsscesseereeess POL bottle 700 0 0 ov. 
Freehold ground-rents amounting to £24 15s. per annum, TIN. 
secured on Nos, 51 to 55, 8, 9, and 10, Fern-stieet, Devon’s- svsereoscesenseeeees POL CWE 316 0 0 00 
road, Bromley—£495, Ragin ‘biocke... seovorererecces do à 4 5 0 0 0 0 


|“ RECONNOITERER” 


„is very good.”—Earl of Breadalbane. 


erection of a telescopic gas-holder, 78 feet diameter, | 


are desirous of receiving tenders for the construction of 


, Isle of Ely, two a 


GLASS, 
10s. 10d, SENT FREE, 


THS “ TOURISTS’ FAVOURITE ” distinctly 


shows small windows-10 miles off, landscape at 30 miles, 
Jupiters Moons, &e.—Marquis of Car. marthen, ‘ The ‘ Reconnoiterer’ 
“I find it all you say;.won- 
deriully powerful for so very small a glass.”—EHarl of Caithness. ‘ It 
is a beautiful glass,’—-Lord Gifford. “ Most useful.”"—Lord Garvagh. 
ee Remarkably good.”—Sir Digby Cayley. ‘It gives me complete 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Ma ajor Starkey, of Wren- 
bury. ‘ Quite equal to that for which Igave £5 5s. ”—F. H. Fawkes, 
of Farnley, Esq. ‘‘I never before met an article that so com- 
pletely answered its makers’ recommendation.” —Fiėld. “ We have 
found it fully equal to others which had cost more than four times its 
price,”’—Notes and Queries. ‘What Tourist will new start without 
such an indispensable companion ?”’—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d. The 
above, “bearing the registered trade marks ‘* Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Satom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere. 


ADVERTISE IN THE. ENGLISH AGN 


The Proprietor of the “ English Mechanic’ gives inser 
tion to Workmen’s Advertisements, ** Situations Wanted,’? 
at the charge of One Shilling each Advertisement, if not 
exceeding Twenty Words. Enery additional Bight Words 
Fourpence. 

The ENGLISE MECHANIC AND MIRROR OF sounon offers 
peculiar advantages to all who wish their advertisements to 
be widely circulated among large Engineering Firms, Jewel- 
lers, Watch Makers, Too] Manufacturers, Lathe Makers, Pho- 
tographers, Chemists, Astronomical Instrument Makers, 


| Miniog Agents, Opticians, Members of the Building Trades, 
| members of learned societies and amateurs, and practical 


wo: kers in all sections of ‘manufactures, science, and art. 
A glance at the following scale of advertisment charges will 
show how cheaply the wants of the Capitalist, the gSmall 
Manufacturer, or Working Mechanic, can be brought 
before Many Thousands of Readers, whose attention can only 
be gained through the columns of this journal, which has’ 
attained a wider and more varied circulation than any class 
newspaper of the day. 


SCALE OF CHARGES. 


s.. d. 
WANTED TO PURCHASE, ee words ...2 0 
Every additional Ten words aa ‘i 0 6 
FOR SALE, Thirty words... ine oe 2 0 
Every additional Ten words ots OO 6 
SITUATIONS VACANT, Twenty aed 10 
Every additional Hight words Site OD 4 
SITUATIONS WANTED, Twenty words 10 
Every additional Hight Fads ea .0 4 


Postage stamps received from advertisers in town or oan iy, 


OFFICE, 75, FLEET STREET, LONDON. 


SITUATIONS WaN TED, 
IREMAN.—Marine, Locomotive, or Stationary 
Engines. A young man wants an engagement as 
above. Good character. Address, F. N. T., Post Office, 
Exeter. 


O Engineers. Wanted a Re-engagement as 

Draughtsman by a Young Man who has good prac- 

tical knowledge and is quick at calculations.—Address, 
C.E., 11, Old Jewry Chambers, E.C. 


ANTED, by a Builder’s Clerk, a Re-Engagement 

as Assistant Estimator and Book-keeper.—Good 

references. —Address, W. W., 14, Union-street, Little 
Moorfields, E.C. 


O Engineers and | Ironfounders.—Wanted ‘a | Re-En- 
gagement as Foreman Moulder by a pushing man, 


| experienced in all its branches light and heavy. ‘Cha- 


racter good; references first-class:—Address, J. A., 
Post-office, York, 


O Builders and Plumbers. eee by a Young 

Man, a Situation as Plumber. No objection to “fill 

up his time painting and a owe E. M.,-38, 
Royal-road, Kennington Park. 


NO Engineer S, Ironfounders, &c.—Wanted, a Situation 

in Liverpool, by a Young Man who has had eleven 
years’ experience in the Office and Works. Unexcep- 
tionable references. Salary £120 per Annum.—Addregs, 
to P 1429, Engineer Office, 163, Strand, London, W.C. . 


THOROUGHLY Practical Erector wishes an En- 

gagement with some large firm to represent them 

at the Paris Exhibition, 1867, Speaks English, French, 

and German. Testimonials can ‘be furnished on: applica- 
tion to M. §., 14, Villa-place, Newcastle-upon-Tyne. ` 


Te Engineers.—A Youth, having served four years’ 
apprenticeship, is desirous of employment at a 

Marine Factory. Has a knowledge of mechanical draw- 

ne .—Address, S. H., 30, Upper Stamford- street, Black- 
riars. 


SITUATIONS VACANT, 


LIND Makers.—Wanted Journeymen for general 
blind trade; constant employment. Apply to Mr. 
Lowther, 21, South Lambeth-road ; near Vauxhall. 


PECTACLE Makers. —Gold Frame.and Folder Maker 
KD “wanted; good workman’; also an ‘apprentice. 34, 
Charlotte-terrace, Copenhagen-strest, Islington. 
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RASS and Zinc Door and Window Plate Make 
wanted. Mr. Martin, 200, High Holborn, 


RASS Turner wanted for small work. Lewis’s, 51 
High-street, Bloomsbury. 


ABINET Makers.—Good Deal Hands wanted; 9, 
a Edith-street, Great Cambridge-street, Hackney- 
road. : 


ABINET Makers.—Wanted seyeral good Hands, 4, 
York-place, Kingsland-road ; near the gate. 


ICTURE-FRAME Makers, &c.—Wanted a Mounter 
Apply J. Moore, 56, Wood-street, Liverpool. 


RET-CUTTER (First-class) wanted. Apply at the 
Commercial Saw Mills, 99, Curtain-road, Shore- 
ditch, E.C. 


ANTED, Several Fitters accustomed to Tools.— 
Address, J. B. Boyce, Mill-lane, Bradford, 
Yorkshire, l 


Poi and Smith wanted; an experienced 

Foreman, well acquainted with Shipwork, for a 
seaport in the Baltic.—Terms, references, and testi- 
monials to be sent to Helmsing and Son, 22, High- 
street, Hull, 


TEAM. Hammermen wanted. Those used to anchor 
forgings preferred.—Apply, stating age, pas 
experience, and if married, Tinsley, Wright and Co.; 
Tipton-green, Dudley. 


FOR SALE. 


OR SALE, SIX SECOND HAND PORTABLE 

ENGINES, by different makers, from 5 to9 Horse 
` Power, in good repair, suitable for Contractors or Agri- 
cultural purposes. Apply to §. Atkinson, North 
Thoresby, near Louth, Lincolnshire. 


OR SALE, a TABLE LATHE, with face plate com- 

plete, centres 23, first class finish (cheap), also sets of 
castings for 2 horse power engines, and 3} centre lathes, 
Stanley, 33, Fieldgate-street, Whitechapel, E. 


EWING MACHINES.—The Working Man’s, Price £2 
and £3 15s., does Tailoring, Dressmaking, Embroider- 
ing, and all ordinary domestic sewing, on thick, thin, or 
ee materials.—26, Liverpool-street, King’s-cross, 
ondon 


NGINE and Boiler (Three-horse) for Sale; a Frame 
Engine Egg Boiler, 9ft. long; complete. 9 and 10, 
Shepherdess-walk, City-road. 


| ae (24-horse power Horizontal) to be Sold, a 

bargain; a new 44-horse power Vertical Boiler; a 
new combined Machine, by Marshall, improved; a new 
Band Sawing Machine, with Saws, by Charles Powis; 
Shafting, with straps and sundries; the whole to be 
Sold, cheap. Apply at 27, Rushton-street, Hoxton. 


TL Hydraulic Presses with pumps complete, to take 
J in a bale 8ft. din. by 4ft. 7in.—For price and par- 
ticulars, address to Pinker and Stephens, Engineers, 
Bermondsey, S.E 


A NEW Horizontal Steam Engine, with two cylinders, 
à 10in, diameter, 20in. stroke, complete.—Apply to 
William Scott and Co.,Phonix Engine Works, Belfast. 


Y Private Contract, Two Double-Flued Boilers, 26ft. 

long, 7ft. diameter, lately worked up to 60lb. 

pressure.—Apply to James Wilson and Son, Manning- 
ham, Bradford, . 


TEAM ENAINER (Model).—Beam, Table, Vertical, 
> a ieonta Locomotive, and Oscillating. 178, High 
olborn. . 


F Y-WHEEL (grooved) for Sale, well mounted; 
. diameter 5ft., 30s. 11, Baron-street, Pentonville. 


EAA AE E E 
Pr ppa p e eae T for an 

amateur, to be sold yery cheap. y 4l < 
street, Caledonian-road. 4 k TG 


m T ee ee a 
HOTOGRAPHY.—To be Sold, cheap, a half-plate 


Lens; also a quarter-plate view. Lens; good. 
Penn-street, Hoxton, N. = a7 2 


a BE Slabs.—Five Fathoms for Sale. 9, Hall-street» 
Bow-common. 


POTER (Small Copper) for Sale, all complete ; one 


horse power, 18, Queen-place, King-street, Hack- 
ney-road. 


Gaya IC Chains, for nervous and other complaints, 
—One Set, nearly New, by the best maker; cost, 
new, £3 10s.; to be Sold for £2 2s. Apply at 5, North 
Audley-street, Grosvenor-square, W. 


No eee a i et te 
Dox G Pres ao to be Sold, by Hopkinson 
ope; cheap, ears, 22, Little East- 

East-street, a r RER aaa 


—— a 


as eh a 
ECON i -HAN D PORTABLE ENGINE, with 
| iW MORTAR MILL, The Engine, 5 horse- 

‘and Co., isin excellent condition, and the Mill with all eae hte 
provements, has pan 6ft. 6in., and rollers 3ft., diameter. Price, com- 
g lete, £145, Apply to Barrows and Carmichael, Engineers, Banbury, 


cS 266, 


WANTED TO PURCHASE. 


eri 


MALL VERTICAL BOILER WANTED, Strongly 
made, with fittings, and must be cheap, above or 
near about the following dimensions :—Height 2fÈ 6in., 
diameter 1ft. 6in.—Apply by letter to Engineer, care of 
Editor of this Paper. l 


See -HAND Iron Roof about 70ft. long by 28ft. 6in. 

span.—Apply by letter, stating age and lowest 

pr tob; to Thos, Cross and Co., Waterloo Mill, Bolton-le- 
oors. l 


pre Utensils (4 Plate) wanted; allthings 
necessary in the trade except camera and stand. 


| J., 10, Lamb’s-conduit-passage, Red Lion-square. 


TAR.—Wanted Lustre Star, for gas, complete, stating 
ei size and price. Fosdick, Peel-road, Canterbury-rd., 
urn, 


AES Press (Bookbinder’s No. 1) wanted (Sherwin, 
Cope, or Matthews). 
Prosser, Confectioner, Barbican. 


Por and Gilding Requisites wanted. 
15, Camden-passage, Islington-Green. 


Apply 


ANTED, Second-hand, in good condition, one 

Vertical Drilling Machine, self-acting, double 

gear, to take on table 40in. diameter, 2ft. high, bore 8in., 

hole 12in. deep. One Screw-bolt Machine, to screw 

bolts and tap nuts from iin. to l4in.—State price and 
particulars to Engineer, 16, Bucklersbury, H.C. 


CHAPPUIS’ 


Daylight Reflectors, 
P. E. CHAPPUIS, 
PATENTEE AND MANUFACTURER, 


No. 69, FLEET STREET. 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
| ON -woopD. l 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 
CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE 
BY l l 


SKILLED ARTISTS. 


Estimates supplied with promptness. 


Country orders executed with the utmost care and 
despatch. 


STRAND, LONDON, W.C. 


BENSON'S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guinéas, 
Clocks ,, 1,, 200 ,, . 


BENSON'S ILLUSTRATED PAMPHLET on WATCHES 
: and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


THOMAS SMITH, 

109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers’, Ironfounders’, & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal, 


Apply for address, to Mr. | 


NEW BOOKS. 


Just published, price 5s., 
DESCRIPTIVE TREATISE on MATHE- 
MATICAL DRAWING INSTRUMENTS. 
7, By W. F. STANLEY, l 
OF 3 AND 5, GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Theabove work contains a description of all the Drawing Instru- 
ments that are ofany value to the professional draughtsman, alfa how 
to use them, also particulars of their construction, qualities, selection, 
preservation, and suggestions for improvement, It includes a 


. desoription of Instruments for striking useful geometrical forms—as 


arcs of high radii, the ellipse, helix, parabola, conchoid, geometrical 
ornaments, &c., with many important popular Instruments of which 
adequate description has never appeared in print; as the Ediograph, 
Centrolinead, Computing Scale, Geometrical Pen, &c. 

The work is serviceably bound n cloth, containing 250 pages 8vo 
and illustrated by over 200 Engravings, 

Remittance 5s., may be in postage stamps, 


. WORKMEN'S WAGES. 
AXTON’S TABLES: to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 


‘like manner to save their foremen’s time. 5 


Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps. 
Workmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand. 
nS 


CREW OCUTTER’S GUIDE, 


: Price Is, 6d., or stamps, i 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. , 

Tables for Tap making for Engineers, } to 6 inches, Gas Taps din. 
2 inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the author 
of this work. 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent, 


Just published, 4to. sewed, 4s. 6d.. 


QUPPLEMENT to the TREATISE on the 
TURBINE, or HORIZONTAL WATER-WHEEL, with Two 
Plates, specially designed for the use of Operative Mechanics, by 
WILLIAM CULLEN, Millwright and Engineer. 

London: E, and F. N. SPON, 16, Bucklersbury, 


Just Published, post 8vo., 1s. post free. 
HIMNEYS, FURNACES, and FIRE-PLACES: A 
Book for the use of Practical Engineers and 
Builders, with an Appendix on Smoke Prevention. By 
RORERT ARMSTRONG. 
London: E. and F. N. SPON, 16, Bucklersbury. 


aig ene S ee ee 
CHEMICAL HANDICRAFT.—A Classified 
and Descriptive Catalogue of CHEMICAL APPARATUS; 
with copious explanatory Notes. By JOHN J. GRIFFIN, F.C.S. 
In Demy octavo, 472 pages, illustrated by sixteen-hundred woodcuts, 
4s. cloth, postage 7d. __ 
Published by JOHN J. GRIFFIN AND SONS, Chemical and Philo- 
sophical Instrument Makers, 22, Garrick-street, Covent Garden, 
W.C. Removed from 119, Bunhill-row. 


Just Published. Second Edition, royal 32mo., roan, 5s, 


HANDBOOK for ARCHITECTURAL 

SURVEYORS and UTHERS engaged in BUILD- 
ING, containing Tables and Formule for Roofs, Floors, 
Columns, Girders, Drainage, Water, and Gas Supply, &c. 
Tables of the Weights of Iron, Steel, Copper, Brass, and 
other Materials, A Summary of the Practice of Builders’ 
Measurement, Constants of Labour, a Complete Series of 
Tables and Memoranda for the Valuation of Property, the 
Practice of Dilapidations, and a Scale of Professional 
Charges for Architects and Surveyors, with other useful 
information, . By J. T. Hurst, C.E. Second edition. 


London: E. & F. N. SPON, 16, Bucklersbury. 


JUST PUBLISHED 
(Gratis). 


THEGREATCRINOLINEQUESTION 
Solved by Her Majesty 


THE EMPRESS OF THE FRENCH. 
Ladies should at once obtain gratis of their Draper or 
m Corset Maker, THOMSON’S new Illustration, showing 

the veritable “‘MODE DE LIMPERATRICH.”’ 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 
MADDICE & POTTAGH, 


CRANE COURT, FLEET STREET, 
LONDON. 
Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


[HE LIVERPOOL AND LONDON 


AND GLOBE INSURANCE COMPANY. 
Orricrs—1, Dale-street, Liverpool; 20 & 21, Poultry ; 
7, Cornhill; and Charing-cross, London. 
Invested Funds Sis fi 7 £3,177,616 
Fire Premiums received in 1865 ... 739,832 
LifəPremiums received in 1865 ... 250,103 

Joun Arxrıns, Resident Secretary, London. 
Life claims are payable in thirty days after they are 
admitted. 


MONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
he security of a deposit or mortgage is given. Life assurance ig 
optional—_NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C., 
: THOS. BOURNE, See. 


NA ONEY in sums of any amount on Freehold 
L and Leasehold Property, repayable by easy instalments. 
Bloomsbury and General Benefit Society. T. M. Torrens, Esq, M.P., 
one of the Trustees, Apply to Mr, Malden 487, Hart-street, 
Bloomsbury, W, C. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


UPFIELD GREEN, 


17 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, 


RAPIDITY AND ECONOMY. 


SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


A, Cœ FRASER, 
GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 


RIBBED CAST IRON RETORTS. 
JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer's Tools, &c. Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, Ñ. 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 
PATTERN 


ENGINEER AND BUILDERS’ 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
requirement, 
Castings for Model Engines kept in stock. 


LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 


Lathes Complete, £7 5s., £9, £11, £16 16s. 


Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ ries and roous of every description. 


JOSEPH BUCK, 


124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, 8. 


J. P. BARAGWANATH & CO, 
158, UPPER THAMESSTREET, LONDON, E.C 


AND 


200, BROADWAY, NEW YORK, 
Importers of the Celebrated 


AMERICAN STRAIGHT-EDGED RULES, 
Graduated to the English standard measure (for truth 
and accuracy they cannot be equalled) ; Hardened Cast 
Steel Squares, Guages, Twist Drills from No. 60, Stubs, 
Wire Gauge to l4in. diameter, Drill and Lathe Chucks of 
all kinds, also Engineers’ and Builders’ Tools of every 
‘Lescription. f 
ge and Manufacturers ofthe combined Adjust- 
able Pipe Tongs, Tube Cutter, and Shifting Spanner, a 
tool that acts perfectly in all its different capacities, and 
cannot get out of order. f 

Hydraulic, Lifting, and Pulling Jacks, upon an im- 
proved principle, to lift from five to forty tons; Portable 
Hydraulic Punch, &c. , 


ee S a Se a a aa 
WESTON and CO., HAND-RAIL 
o MANUFACTURERS, 80, Whitecross-street, E.O., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Tncluding Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


VENETIAN & other WINDOW BLINDS. 


LE description of WINDOW BLINDS and SUN 
. SHADES of the best quality, and at the lowest 
possible prices. 
W. BITMEAD, 
11, FREESCHOOL STREET. 


LONDON BRIDGE, S.E. 
ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c, 


Also, Zinc and Lead Wires. ` 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.C. 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
COMPANIES, &o. 
HE PATENT MINERALISED 


AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves. Hose Pipes, Delivery and 
- Washers. Suction. 

Sheets. Driving Belts or Mill Bands, 

Railway Buffers. Engine Packing. 


Flexible Tubings, | i 

Patent Junction Rubber and Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers aud others. To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, E.C. 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 6ft, 4in, diameter 
in any thickness. l 


NEW WORKS IN THE PRESS. 


PRACTICAL SCIENTIFIC BOOKS to be published by ATCHLEY and CO., 


106, GREAT RUSSEL STREET, LONDON, W.C. 
A New Work on BLAST ENGINES, Illustrated with Copper-plate Engravings and Letter-press, Folio size, 


by H. C. COULTHARD, Hsq., Engineer. 


A New Work on IRON ROOFS. A Theoretical and Practical Treatise, with Plates and Diagrams. 
A New Work for BUILDING LARGE STRUCTURES ON A NEW PRINCIPLE: Particularly adapted for 


Bridges. 


A New List of Books and Prospectus of Works in the Press sent free to Order by Post. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, 


22, SKINNER STREET, SNOW HILL. 


Manufacturer of Photographic Apparatus. Complete 
Sets, 45s., 63s., 105s. See catalogues. 


Lenses for Telescopes and Microscopes. 


Steam Engine Models, Cylinders, &c, | 
Part 5. 


Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material. 


DESCRIPTIVE CATALOGUE. 
Sxctron I.—Achromatic Telescopes and Microscopes, 
Szction II.—Magic Lanterns and Dissolving Views. 
Sxction Ill.—Photographic Apparatus and Materials, 
Sxctron IV.—Surveying, and Nautical Instruments. 


Szctrion V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 


Catalogue, 


Each Section Post-free on receipt of two stamps. 


FREDERICK J. COX, Optician, 
22, SKINNER STREET, Snow HILL, LONDON. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


SAMUEL WORSSAM & CO. 


H! Having purchased of M. Perin, of Paris, the sole 

right to Tmportand Sell his BAND SAW BLADES 
wt throughout the United Kingdom, beg to announce 
We that they are now in a position to supply these Saws 
J irom 1-16th ofan inch to 8 inches ın width, and up 
¢ to 50 feet in length, i 


The vast superiority of Perin’s Band Saws over any 
$ others in point of finish, toughness, durability, and 
z evenness of temper, is now everywhere admitted, 


S$. W.and Co. keep a large stock of all sizes up to 
Ait Qin. wide. from which they can supply orders to any 
Ak part of the kingdom, within twenty-four hours 
By notice, 


For Price Lists apply to 


JN SAMUEL WORSSAM & 
' SAW MILL ENGINEERS, 
804, KING’S-ROAD, CHELSEA. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I, anv IL. 


PATENT PLUMBAGO CRUCIBLES.—The 
CRUCIBLES manufactured by the PATENT PLUMBAGO 
CRUCIBLE COMPANY, are me bred e e s r 

; are now used exclusively by the Englis ra- 
Pern AOLA BDE lian, and Indian Mints; “the French, 
-Russian, and other Continental Mints ; 
the Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &.,; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Retfivers in this 


CO. 


ONLY country and abroad. The great _ Supe- 

PRIZ D AL riority of these Melting Pots consist in- 

E ME their capability of melting on an average 

` 1862. Forty Pourings of the most difficult 

eae: metals, and a still i aera tray of 

| those of an ordinary character, some o; 

PATENT PLUMBAGO them having sare reached the extra- 
ordinary number of 96 meltings. 

CRUCIBLE cer. They are unaffected py ane o Ser 

7 erature, never crack, an ecome heate 
BATTERSEA WORKS : Paeh more rapidly than any other Cru- 
cibles, In consequence of their great 


durability the saving of waste is also very 
considerable. 

The Company have recently intro- 
duced Crucibles especially adapted for the followin g purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
to be about Seven Days; Steel. Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steei Fused; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which aries from mixture with Iron, 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to 


THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 


LONDO 


<7 ae 


N. 


ws 


SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majesty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s. 6d. : 
10 miles ditto, 8s. 6d. and 10s. 6d.; Boxwood scales, engine 
divided, 2s. 6d.; T squares, 1s. to 58.3; Measuregand Rules 
o fall nations. Post-office orders payable at Charing 
Cross branch. Lists of pricesforwarded on application. 


To CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery” 
or Tram Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every descripti> 


JOHN HORSLEY, 
Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER 


(jeu to ARCHITECTS and BUILDERS. 


In consequence of complaints arising from the substitution of 
INFERIOR and SPURIOUS ARTICLES instead of 
SMITH’S PATENT DOUBLESACTION DOOR SPRINGS: 
SMITH’S PATENT WEATHER-TIGHT WATER BAR; and : 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 
for FRENCH WINDOWS 
The above are most respectfully. requested to observe that all 
GENUINE ARTICLES are stamped with the NAME and ADDRESS 
SMITH, Patentee, 69, Princes-streét, Leicester-square, London 
and SUCH ONLY are WARRANTED. 


QECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Koss, Dallmeyer, and others. Instruments bought or exchang d 
Catalogues forwarded on receipt of three stamps for each. 


J EROTS NON-CONDUCTING COMPOSI- 


tion, for Coating Boilers, Steam Pipes, and other highly-heated 
surfaces. Much superior to Felt orany other non-conducting Com posi- 
tion as regards Economy, Lightness, Durability, Adhesiveness, and 
Cheapness. Used by the principal Engineering Firms, Steam Navi- 
gation Companies, and other notable Manufactories in the United 
Kingdom and Foreign Countries. References and testimonials, and 
all information, on application.—F, LEROY and CO., Sole manufac- 
turers, 9, Booth-street, Spitalfields, London, N.E. 


UPRIEUXS ANTICORROSIVE 


PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 
Extracts from Testimonials. 


Mr.J. ABBOTT. 

Sir,—We have used your Composition for some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any othercomposition we have had before—We remain, Sir, your. 
obedient servants, BARRY BROTHERS, 

Sir,—We have used your Composition for about twelve months, 
and find it the best we ever used, our boilers being free from scale, 
andin good condition. Please send us a supply as soon as conve- 
nient, and oblige,—Yours respectfully, E. BRIYCHFORD, Managing 
Engineer to Messrs, Courage and Co. 

Agent Mr, JAMES AUPU M Mill-street, Dockhead, Bermondsey 
ondon. 


ATIONAL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants, 
THOMAS ROBINSON, Hon, Sec. 


Y OUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate | 
ease. Price 6d.and 1s, per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London, 


HOLLOWAY’S PILLS AND OINTMENT.— 


NATURE’S MONITOR- Pain is the indicator of some disorder 
or digease, and should never be neglected, for the pain of to-day may 
prove the agony of to-morrow. Holloway’s medicaments stand pre- 
eminently forward, and are everywhere commended, for quickly 
removing all maladies, when the least uneasiness has discovered 
their seat and kind. These remedies so purify thé blood and regulate 
its circulation, that every organ acts perfectly, and every secretion is 
natural, which is health, and may he secured by every invalid ata 
trifling outlay. The purpose of Holloway’s remedies is to mitigate 
suffering, abolish pain, and extinguish disease, and they nobly eifect 
this object, One trial will convince the most_sceptical, 
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TUCKS 


PATENT PACKING FOR STEAM ENGINES, &c., | 


INDIA-RUBBER VALVES, &c. 


TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SBEET INDLA-RUBBER. 

BUFFERS, 

Hosx, TUBING, BANDING, &c. 

J. H. TUCK AND CO. 35, 

a CANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


24 HORSE POWER, 
i) Horizontal, with Governors, 


fia oy Pumps, &e., 
eo) Complete, £15 15s, 
IRON CORN BINS a ig 25S l 
WHEELBARROWS va DBS, 
CHAFF CUTTERS . 458, 
LAWN MOWERS... 708, 
GARDEN ROLLERS . 85s, 


_ GARDEN SEATS ... es sk .. 198 
HURDLES: & WIRE NETTING. 


“RAY, MEAD, AND CO0. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 

TO BUILDERS, HORTI- 


-COLTURAL BUILDERS, 
JOINERS, and OTHERS. 


IMPROVED COMBINED 


MORTiGING 


AND 


BORING MAGH:NE. 


and Screw Bits, Span- 
ners, &c., complete £18, 


` Some always kept in 
Stock. 


GEO. ROWE SWEETSER, 
ENGINEER, è 


9, ESSEX ROAD, 


= ISLINGTON. 
s=—N.B—All kinds of 
Machinery made to 
order. 


7 W.& A. GLOVER, . : 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 

191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 


Leather Hose Pipes, Fire Buckets, &c. 
wW. GOODWIN, AND £0., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price Lists Free, 


AMATEURS LATHES. 


ENTLEMEN who require a Turning or 
Screw-cutting LATHE would do well to order of 
RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 
77, GREAT SUFFOLK.STREET, BOROUGH, S.E, 
Lathes ready for use from £3 10s. 


STEAM ENGINES for THE MILLION. 
PEREON requiring SMALL STEAM ENGINES, 


from One to Twenty Horse Power, will do well, before giving 
their orders, by enquiring at the KENNET IRON WORKS, 
READING, where Engines and Boilers of the best material and work- 
man nip can be obtained at such prices never before offered to the 
public. 


MESSRS. DEACON & DUTTON, PROPRIETORS. 
\7JHEEL, RACK, and SCREW CUTTING. 


SPUR, BEVEL, RATCHET, WORM and INTERNAL | 


WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws.cut to any 
size or pitch. J Wilkinson, Engineer, St..George’s Works, 82, St. 


Ganrce’a.rnad. S. Tondon. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


J. H. TUCK AND €90., | 


beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 


em STEAM ENGINES, 


Price, with 1doz. Chisels, |- 


_ [May 25, 1866. 


ID RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


D- l 

Mr. H. H. MURDOCH having succeeded to tho Basiness of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying ‘personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. | 


PATENTS 


y R. VAUGHAN, Membez of the Society of Arts, British, Foreign, and Colonia! 
Fatent Agent, 54, Chancery-lane, W.O. 


Transacts every description of business connected with Letters Patent for Inventions, Provisional protection, 3 to 


8 guineas. A “Guide to Inventors” free by post. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 
= - OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 2 
23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, W. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


DIVING APPARATUS. 
HEINKE BROTHERS, 


SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
AND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


| Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the — 
important Improvements made by them in the 


‘SUBMARINE HELMET DRESS and APPARATUS. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 
Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
and Night, for Five Years, without any accident. 


Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. 


RICHARD H. TAUNTON & 
HAYWARD, 
STAR TUBE WORKS, BIRMINGHAM, 
PATENT LAP-WELDED BOILER TUBES, 


A Bi clit: Par, | 
MARAEA AINA 3 H j 
LMS yy nome harana 
ay ome Oi eae Y 
as eas 


nr, 


m 


f 


Ri -u e Gas, Steam, and other Tubes, - 
“Te A i Fittings, ete. 
4 PATENT COMBINATION RATCHET 
ZZA BRACES, OR RATCHET AND 


SWING BRACE IN ONE. 
(DAVIES AND TAUNTON’S) PATENT. 


wortLey, JOSE 


: ESTABLISHED 1795. | 
MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 

, GOODS OF ALL DESCRIPTIONS. 
CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. | 
MARCUS BOURNE NEWTON 
LONDON AGENT. 
DEFOT, No. 4, GREAT NORTHERN GOODS STATION, 
KING’S CROSS, N. | 


SAMUEL BROTHERS, 
Suits for ail Occasions 
36s. to il4s. 


ADAMANTINE 


Boys’ Suits 
16s. to 35s, 


50, LUDGATE HILL. 


he 
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PATENT HOLLOW STEAM PACKING. 
ee great and peculiar advantages of this 


packing consist in its remaining* perfectly elastic, and is so con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. : 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing, 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
` removed to the above address, 


AMATEURS’ LATHES from 385s, 


JAMES LEWIS, 
l (Late Lewis & Son}, 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 


l (Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and worked 
out to Scale. 


PRE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr. H. FERRABER, Agent. 


ASSISTANCE AND ADVICE TO INVENTORS. 


| ME- M. A..SOUL, Member of Scciety of Arts) Patent 


Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATANT LAW AND REGISTRATION OF GESIGHS 
ACTS, A Circular of Information free by post, on applica- 
tion to the Patent Gffice, 3, Leadenkall St.. London, K.C. 
se ee 


INVENTORS ASSISTED 
IÈ Securing, Carrying Out, and Disposing of 
their Inventions—Apply to Messrs. B. BROWNE and CO., 
eee and Foreign Patent Office, 49, King William-street, London- 
pridge, 
A Pamphlet gratis, on Cost of Patents, may be had on application. 
Ca a POE NE ee A re Saber tae tea 


TN VENTIONS secured by Patent or Regis- | 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 
Oe ae ee ed ee, HORAN Way 


T'O SECURE INVENTIONS by Patent right 


; at home and abroad, consult Messrs, TONGUE and BIRKBECK 
gratis) 34, Southampton-buildings, Chancery-lane, W.C. 


[NVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GrirritH 
BREWER (late Barlow and Company,) 89, Chancery-lane, 


. London, W.C.—HKstahblished Twenty-two Years. 


T O INVENTORS—GEN ERAL 
PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application 


(PATENTS FOR INVENTIONS.—ull 
2 instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. 


OTICE TO INVENTORS.—Office for 
A Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for (Great 
Britain or foreign countries. , Advice and assistan e in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expir d or 
existing Patents at home or abroad. Apply personal'y or 
by letter to Messrs. PRINCE and €©o.; Patent Offica, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS. Wc 
TO INVENTORS.—Messrs. Harris and Mauls, 
A Patent Agents and Mechanical Draughtsmen, No. 35, South- 
ampton-buildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 
undertake all business connected with Patents for Inventions in the 


United Kingdom, the Colonies, and all Foreign Countries. Provisional 
protection, £8 8s. 


aaa aa aama 

ATENTS.—MESSRS. LAXTON (many 
F: years Editors of the “ Civil Engineer and Architect’s Journal’) 
Transact all BUSINESS relating to Paterts, or Registration of De- 


signs. Six months’ protection from eigat ,uineas.— 3 
treet, Strand. p gut ,uineas.—34, Arundel 


a 
PATEN TS, &c.—Mr. WISE’S PAMPHLET, 
l containing full information on BRITISH and FOREIGN 
PATENTS and the REGISTRATION of DESIGNS, may be had of 


Messrs. Francis Wise and Co., Consulting Engineers, Office for | 


Patents, Chandos Chambers, Buckingham-street, Adelphi, W.E. 


ATENTS.—THE PAMPHLET ON THE 
; PATENT LAWS, by €. D. ‘ABEL, Assoc. Tust. C. E., Mem 
Inst. MWE., &c., Consulting Engincer aud Patent Agent, may be hid 
prs go eae at No, 20, Southampton Buildings, Cha neery 
ane, W.C. see ©: ` 


NOTICE ! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs.. Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


l, HATTON GARDEN, 59, CORNHILL, o a STREET, and 153, FLEET STREET, 
| | LONDON. l 


“ EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH. ALL THE LATEST IMPROVEMENTS. 
S easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip. Price from £6 6s.—Price Lists Free, l 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


2 


GEORGE GLOVER & CO., 
PATENTEES AND MAKERS OF THE STANDARD GASOMETERS FOR THE GOVERNMENT AND OF 


PATENT DRY GAS METERS. 
INTERNATIONAL EXHIBITION. 


“The Medalawarded in ClassX., PRIZE MEDAL, CLASS 
for GAS HOLDERS. For Inge-|. XXXI, FOR METERS. 
nuity, completeness, and effi-| ‘* For superiority of construc- 
ciency of apparatus used in | tion and workmanship.” 
| measuring gas, and for excellency 

_ of material and workmanship.” 


RANELAGH WORKS, 


15, MARKET STREET, MANCHESTER, AND 103, RUE LA PAYETTEH, PARIS. 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. .. 1s. 6d. perlb. |] I NDIA-RUBBER CORE PACKING (HEMP)... e ls. dd, per lb. 
CRICKMER’S PATENT PACKING .. se os os 28. 3d. ys Do. Do. Do. (COTTON) .. 28: 6d. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
keep it Steam tight, there is a great saving in friction 
‘ PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 

THE GENUINE CAN ONLY BE OBTAINED FROM 


| ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Priso Lists on Application. 


Ho FITTER cr TURNER should be without a STRAIGHT- EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE TRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, 


Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 
CHANGE WHEELS FOR SOREW-OUTTING LATHES. 


FLOORING! DEALS! MAHOGANY! 
WHITE and YELLOW BATTENS, £8 per 120. 


00,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals Kii ass £18 per 120. 

l from 10s. 6d. per square. | 3 by 9 Yellow Deals ... an £15 per 120, 
20,000 Spruce Deals... ae £15 per 120. | 3 by 11 Yellow Planks , „n 4d. per foot, 
Matched Lining sane 128, per square. | 


SAMUEL PUTHEY, 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


FLOORING, DEALS, MAHOGANY, &. 


hite. Yellow. 
ł-inchb Flooring ... ef .. 10s. 6d. and lis. 0d. ... `.. 10s. 6d. and lls, 0d. per square. 
Fo g ss as Si .. 12s. Od. to 13s. 0d. ...  ... 128, Od. to 14s, 0d. i 
UE agn =, ha agg baie 14s. 6d. to` lds. 6d. .. 0... lös. 6d. to 17s. 6d. s3 
& ,, Matched Lining ... ice — 12s. 0d. sin. te — 13s.. 0d. i 
2 14s. 0d 


Se ve — 13s. 0d. aoo o — : i 
Yellow Battens, £10; Yejlow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet, 
PRICE LISTS AND MOULDING PATTERNS POST FREE: 


J. TERRY & SON, 109, BOROUGH ROAD) S.E, 
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Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 
MANUFACTURER. OF 
ENGINEERS’, MILLWRIGHTS, 


IRON SHIPBUILDERYS, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS. 


(May 25, 1866. 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. jong. Twenty Drilling and Boring Machines, of- various sizes; powerful Slotting Machines, 12in, stroke ; 
Punching and Shearing Machines for 4, 3, 4, 3, 3, g, and lin. plate; double-ended ditto, for 7 and lin. plate; Shaping Machine, 10in. siroke; ditto, with — 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bending Rolls, 8ft. 6in, long; 
Machine 4ft x 2ft. “ditto, odin, x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. 


) Planing 
Apply as above, — 
MERCHANTS AND SHIPPERS | 
Will find every facility for supplying their orders without delay, as a large assortment of 

ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound materia] and good workmanship. 
l For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, 2 
OF THE FOLLOWING SIZES, ai 


For Sale, and Ready for Delivery :— 


=- Height of Centres. Length of Bed 
8: Inches, 


6 Feet. 
8 2 
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GREGORY'S IMPROVEMENTS IN BREWING AND DISTILLING. 


BREWING AND DISTILLING. provements in question relates to a previous patent, | with two heats, as follows. Around the exterior 
Bers following description and illustrations of | in which is set out a mode of placing one or more | of the apparatus into which the malt is introduced _ 

improvements in apparata for brewing and | cylinders in the interior of the mash or mixing | is placed a jacket, into which is introduced the 
distilling, from the patent of Mr. F. Gregory, | vessel, into which the mash water is introduced at | mash water at the higher heat, from which it is 
machinist, of Manchester, will give our readers in | the required heat, and also cavities round the conveyed by a pipe to the cavities or tubes in the 
general an idea of the whole process, and satisfy | interior of the vessel, which being perforated | interior of the mash vessel, thus getting a supply 
the numerous queries which have been forwarded | allowed the water to mix with the descending | of mash water at any required heat, 
to us on the subject. The first part of the im- | malt, Improvements are now added for mashing | (Continued-on Page 186.) 


NO. 10.—VOL. III. 


ANOTHER PERMANENT ENLARGEMENT 
| OF THE 
ENGLISH MECHANIC. 
It is with great pleasure that the Proprietor of 
this journal makes known to its readers his inten- 
tion to extend its contents by a 


PERMANENT ADDITION GF TWELVE COLUMNS, 
| WITHOUT INOREASE OF PRICE. 


For some weeks past, indeed, since the last 
enlargement of the Journal, the advertisement 
columns have increased so rapidly as to threaten a 
serious infringement upon the literary portion of 
the paper. This the subscribers would, of course, 
murmur at, and the Proprietor, being anxious to 


strictly carry out all previous promises, has deter- 


mined to increase the size. of the Enciisu MECHANIC 
to TWENTY FOUR PAGES, WITHOUT 
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SHIPS AND SHIPBUILDING ON THE 
|  GEYDE. 


Co to a lavish extent, of everything 
that, in all other countries, contributés to 
the formation of wealth, there is no doubt that to 
the industrious and persevering the United States 
present unusual attractions for emigration. True 
the late war has saddled the nation with an enor- 
mous federal and state debt, but that circumstance 
may, in the end, only contribute to the national 
well-being, by restraining any filibustering tenden- 
_ cies which may froth up, and still further develop- 
ing the commercial spirit for which the men of the 
West are already so widely renowned. No sooner 
was the war over than the interrupted stream of 


emigration began again to flow, widen and deepen, 
until at length we find the great steam companies 
of Liverpool obliged to make considerable additions 
to their respective fleets, in order to keep pace with 
the demand for passenger accommodation. The 
National Steam Navigation Company have within 
the last fortnight been empowered to conclude the 
purchase of two additional steamships to be placed 
on the Liverpool and New York line; and the 
Maclvers have determined upon again placing 
upon the line their splendid iron ships, known as 
the Cunard emigrant steamers. Some of these had 
been placed on the Mediterranean line, and as they 
pay on it, to prevent their withdrawal several 
new steamers have been added to the fleet, among 
which are the Tarifa and Palmyra-—the latter 
having just sailed on her first outward passage. 
A brief description of this vessel will give an idea 
of all the Cunard emigrant fleet. 

On the Clyde, then, at Greenock, the Palmyra 
was built, by Messrs. James Caird & Co. Her 
length is 290ft., breadth 38ft., depth of hold, from 
tonnage deck to ceiling of midships, 17. 8/10ft. ; 
from upper deck to bottom of cargo hold 26. 1/10ft. 
Her gross tonnage is 2043°63 tons, from which take 
the space for engines, boilers, ete., 653°96, leaving 
1389 '67 as the register tonnage. The framework 
is of wrought iron, with a fine elliptical stern ; the 
build is that known as ‘‘clincher.” She is barque 
rigged, and has three decks. The engines are 
oscillating, with surface condensation, of 260 horse 
power, nominal, but capable of working up to 1,000. 


| They were made by Mesars. Caird, and are worthy 


of the firm. The boilers are tubular, and consume 
from 28 to 30 tons per day. It must be remem- 
bered that one of the causes which contributed to the 
foundering of the London, was the washing away 


the fires by the water rushing down the 
hatchway. This cannot happen to the Palmyra, 
for the engitie-rooms are fitted with cast-iron 
hatches attached to patent pulleys which hang 
down on either side of the hatchway. In the 
évent of the engine house being swept away these 
hatches could be closed in & moment and form a 
perfect covering to the engine-room. 
therefore, as the hull and steering apparatus re- 
main intact the ship can never be entirely at the 
mercy of the elements. _ 

It may be permitted us here to express the hope 
that the pacification of the South may shortly be 
accomplished, and so allow that beautiful section 
| to participate in the benefits which must accrue to 
any sparsely populated young country, from the 
introduction of hard-working intelligent emi- 
grants, 


movement for an advance of wages now so general 
throughout the country has taken firm hold in the 
shipbuilding and engineering establishments by 
Clydeside ; various conferences have been held 
between employers and representatives of the 
workmen, but up to this moment no settlement has 
been arrived at. The men demanded a reduction 
of three hours a week without any corresponding 
reduction in pay ; the employers will accede to the 
reduction of hours if the men will agree to forfeit 


the men will not agree to. In several large estab- 
lishments the hands are now on strike, and the 
employers up and down the river have formed 
themselves into a powerful association. What the 
result may be we know not. As for the strikes 
diving shipbuilding away from all the ports, 
it is simply nonsense; and those who say so 
-know this to be the case. But, a continuation of 
strikes over & year or two might induce an 
extension of the business in other countries blessed 
with an ‘available seaboard. On several occa- 
sions attention has been drawn in this place 
to the giving of a percentage on the annual 
returns to the men who have continued in 
any establishment during a year and on the 
amount of their earnings during that time 
—reckoning that as so much capital invested ; 
this idea, though we believe it has been favourably 
considered by various employers, has not been 
brought into action : our next idea then is that co- 
operation should be resorted to by those who are 


not contented wit 


friends above and below the 


f the engine-house and the extinguishing of 


So long, 


And now for the shipbuilders on the Clyde. The 


a corresponding amount of wages: this, however, 
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h the present system of things, 
Cotton mills have been built and are worked on 
this system : why not shipyards and engine-shops? 


A lot of littles make a mickle, and certes there are 
a good many men we wot of on Clydeside quite 


capable of managing such concerns. Glasgow 


people of a certain grade seem born with a talent 
for business of this character, and we think the 
time has nearly arrived for them to show the stuff 


of which they are made. We have a good many 
Broomielaw—by 
Cartsdyke and Gourock—and we recommend this 
to their consideration. The thing is well worth a 
trial, and we dare affirm if gone about with 
prudence and courage would eventuate in a success, 
and might prevent many from taking advantage, 
as emigrants, of the unrivalled facilities afforded 
by the Cunard. line of Clyde-built emigrant vessels. 


DEPOLARIZING IRON SHIPS, 

OME two or three months ago Mr. Evan 
Hopkins, C.E., brought before the Royal 
United Service Institution an invention for remedy- 
ing the deviations in the compasses of iron ships by 
depolarizing them, and so giving greater vitality 
and consequent steadiness to compass needles. 
The polarity of these ships is acquired during 
building, and depends principally on the direction 
then given to the ship’s head. To the action of 
this attractive power it is that the deviations in 
the compass ate due. Any invention for depolar- 
izing iron ships is sure to be treated witb respect, 
and we were not surprized to learn that immedia- 
tely after the publication of his paper Mr. Hopkins 
was engaged to, and did successfully, introduce his 
system on board the iron Australian liner, the St. 


Leonard, then in the London Docks. The ship has 


a length of 220ft., and a width of 34ft. When 
Mr. Hopkins took her in hand the stern of the St. 
Leonard had strong south polarity, which when 
the head of the vessel lay S.E. by E. caused the 
steering compass to deviate about 40° toward the 
stern post! Even the standard compass, at a 
distance of 50ft. from the stern had a deviation of 
20° toward the stern post. The vessel had been 
duly “swung,” and had three magnets fixed as 
correctors near the steering compass; when she 
sailed on her last voyage there was on board the 
ship a deviation card, duly prepared, and so, with 
all the cobbling, she was considered to be quite the 
thing for a run into high latitudes. But the St. 
Leonard had scareely left the Channel when the 
captain found both compasses wrong—not to be 
depended on; and for the safety of the ship he 
wisely rigged a compass on the mast, 18ft. from the 
deck, having a transparent ‘‘ tell-tale” card, to 
enable the indications $o be read from the deck ; 


and by this compass alone was the vessel navigated 


during the voyage—the ‘‘c’rect card” being placed 
on the shelf. . 

The owners not feeling warranted in allowing 
this state of things to continue, however much 
credit was due to the talent of the captain, invited 
Mr. Hopkins to inspect the St. Leonard, and 
that gentleman having examined the state of the 
magnetism, found the vessel in a very dangerous 
condition, and stated his conviction that had not 
Captain Franklin detected in time the errors in 
the compasses and done what he did do the con- 
sequences would no doubt have been serious: that 
means, we suppose, there would have been 4 very 
fair chance of shipwreck and loss of life. Having 
set to work Mr. Hopkins applied his apparatus to 
the top of the stern post, and soon destroyed its south 
polarity, giving it at the same time a temporary 
weak north pole ; when the deviation of the steering 
compass was reduced about 18° and that of the 
standard about 4°, As the plates of the vessel 
are operated on from stem to stern to destroy the 
polarity of the hull the deviation will be corrected. 
in compasses placed within reach above deck and 
12 feet from the rudder head and steering gear. 
The standard compass of Mr. Hopkins was rigged 
for the experiment about 15 feet up the mast and 
85 feet from the wheel, and here it was found to 
be beyond the reach of the disturbing influences, and 
so will always be» found correct in whatever 
direction the ship might; sail) This temporary 
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compass, though but 7in. diameter, can be read 
from the wheel, by the aid of a reflector, like the 
dial of aclock. Its use, therefore, in connection 
with the corrections of deviation, will go far if not 
all the way to dispense with swinging—which 
is too often delusive and untrustworthy ; and what- 
ever may be the changes, anywhere, in the 
magnetism of the ship, the man at the wheel will 
have the great advantage of being able to see from 
his post, at all times, æ correct standard compass, 
in addition to that at the wheel. This steering 
standard compass will have a 12in. card, with two 
‘ needles of the strongest directive power in all 
“ dips” between this country and Australia, , 
Mr. Hopkins will have an opportunity of proving 
the efficiency of his plans for removing the cause 
of the deviation of the compass needle in iron 
ships by operating on the latest armour-clad ship, 
the Northumberland ; and so we may now hope 
that this most important problem has advanced 
a good step on the road to solution. 


THE LIME LIGHT.—I. 

De progress science has made in the-last few 

years with regard to the means of obtaining 
artificial illumination is a subject which cannot 
fail to be of great interest to all persons. The oil 
lamp and rude tallow urn of the ancients have 
given place to the unpretending moderator in our 
dwellings, and our streets, which were formerly 
dangerous to traverse after sunset, are now illu- 
minated by gas. 

This easy and cheap mode of lighting not only 
our streets, but our shops and private dwellings, is 
now as common as it was formerly unknown. 

Artificial light the rich may call a luxury, the 
poor may claim as a necessary; but take from 
either the means of artificial illumination and their 
energies would be crippled, their intellect impover- 
ished, their time lost, their industrial occupations 
hindered, the very safety of the community en- 
dangered, and the wealth and commerce of nations 
affected. 

These considerations endow our subject with an 
interest of no ordinary character, and we may truly 
say that few inquiries would furnish so profitable 
a result as acomplete history of domestic illumina- 
tion, tracing its gradual development from the 
clumsy contrivances of former ages up to the pro- 
ductions of modern times satisfying the demands 
both of taste and science. 

But it is not our object here to enter upon the 
subject of artificial light generally, but to confine 


ourselves more particularly to what is known as the: 


oxyhydrogen or lime light. | 

This brilliant light was the invention of Lieut. 
Drummond and applied by him in conducting the 
Ordnance Survey in Ireland and Scotland in 1826. 
Its intensity was such that it was proved by him to 
be distinctly visible at a distance of 95 miles. It 
is so purely white that the most delicate shades of 
colour may be distinguished by it as correctly as by 
. daylight, while for photographic purposes itis most 
valuable, as it enables the photographer to work at 
night almost as easily as by day. 

The lime light gives out but little heat and does 
notin any manner vitiate or consume the oxygen of 
the surrounding atmosphere; hence it is just the 
kind of light required in crowded rooms, factories, 
mines, tunnels; in short, wherever it is an object to 
limit the natural consumption of oxygen. 

Onthe22nd of February, 1860, afive-jetlime light 
lamp was exhibited in the Society .of Arts’ Lecture 
yoom, which consumed 36 cubic feet of the com- 
bined gases, viz., oxygen and hydrogen, in an hour, 
and although the room was crowded the tempera- 
ture was not increased during that length of time. 
It gave a more pure and powerful light than the 
large chandelier (which was subsequently lighted) 
with its hundred jets, and which consumed 5,000 (!) 
cubic feet of gas in the hour, raising the tempera- 
ture and vitiating the atmosphere of the room gra- 
dually yet most perceptibly during the time it was 
used. 

The lime light lamp had the additional advan- 
- tage of showing up. the splendid pictures in their 
proper colours, which everyone is aware an ordi- 
nary gas lamp cannot do. It has another advan- 
tage, and in a sanitary point of view a most im- 
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portant one—it is furnished with the amount of 
oxygen it requires to produce “ignition,” and it 
will consume no more. Therefore the oxygen or 
vital portion of the surrounding atmosphere is 
neither consumed nor deteriorated by it. 

How different is the case with all other lights 
which burn by “ combustion.” Does it not na- 
turally occur to us how infinitely superior a lime 
light must bein the hospital or the sick room ? And 
when the light is not required, what advantage it 
would be to have the means at hand of making 
oxygen gas and supplying the room with it as 
desired ? | 

‘The ordinary gas light consumes a large amount 
of oxygen, which is the vital air that in common 
with living creatures it requires to promote 
existence. And it does more than assist us in 


‘consuming the oxygen from the air—it poisons the 


air which remains and which it cannot consume. 
Let us show how this happens. 

The atmosphere is composed mainly of oxygen 
and nitrogen gases in the proportion of one of the 
former to about four of the latter. It will be seen 
therefore how small a quantity of oxygen we have 
in any given volume of common air—only one- 
fifth ! 

Now, nitrogen is a deadly poison, being incapable 
of supporting either combustion or life; and when 
we deprive any given volume of air of its oxygen it 
will be readily understood that we are setting free 
four times the quantity of poisonous air—nitrogen. 

Unfortunately, the deterioration or damage does 
not end here. Wax, tallow, oils, camphine, and 
the coal from which gas is distilled belong to the 
class of compounds known as hydrocarbons, so 
called beeause they are composed of hydrogen and 
carbon. In their combustion, in every case without 
exception, their hydrogen unites with one portion 
of the oxygen of the surrounding air and forms 
water, and their carbon unites with another portion 
of the oxygen and forms a most deadly poison 
known as “carbonic acid.” — 

This carbonic acid gas being much heavier, in 
fact, sixteen times heavier than the air, will of 
course, owing to its specific gravity, occupy the 
lower portion of any room or place where it is 
evolved, while the airin the upper portion of the 
room is vitiated by being heated and rarified and 
rendered unfit either to support life or combustion. 
Yet how frequently we see persons in any over- 
crowded and over-heatel room quite contented to 
have ventilation at the top of the room. True it 
is that the heated air is carried away but is the 
carbonic acid gas at the lower part of the room 
thereby removed ? Fresh air is certainly gaining 
admission, but it cannot force away the weighty 
and poisonous carbonic acid gas. And it must 
be remembered that so long as the lights are burn- 
ing as carbon is given out and nitrogen set 
free, so long is this poisonous gas formed, to the 
great detriment of those who inhale it, though in 
ever so small quantities. So heavy is this gas 
that ıt may be “poured” out of one vessel into 
another, like water, and it will of course displace 
the air in the vessel into which it is poured. 
If it is poured upon the flame of a candle or upon a 
fire it will instantly extinguish them. It is curious 


that although this gas has this deadly quality, 


plants thrive upon it, and on receiving it give 
out oxygen in return, and this we cannot but look 
upon as a wise dispensation of Providence, that 
Nature may absorb only so much of the atmos- 
phere as human beings not only do not require, 
but are anxious to be well rid of. 

We have all heard of the deadly Upas Tree 
in the Indies, under the shadow of which no 
person can sleep without’ sleeping to wake no 
more. This is said to be caused by some poison 
which falls from the tree, but it is not generally 
known, however, that this poison is carbonic acid 
as. , | 
3 We may walk under the tree or stand under it 
with perfect safety, but it is death to lie down 


under it, and for the reason assigned. The specific. 


gravity of the gas causes it to fall to the ground 
and there remain. This is one of the few cases 
where carbonic acid gas is given out by trees, 
yet it is not altogether certain that this gas does 
not exude from fissures in the ground under the 
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tree, at all events its deadly nature is fully 
evinced. | 
~The lime light causes no impurities, as it is 
furnished with all the oxygen it requires, and as 
it has no carbon in its composition it cannot 
form carbonic acid; it does not therefore require - 
the assistance of the atmosphere and can be 
burned just as easily in vacuo. In fact the lime 
light is produced by ignition and the other lights 
we have spoken of are the result of combustion. 
The advocate, however, of any rival to a source’ 
of light, so cheap, so manageable, and so beautiful, 
as gas, must be prepared to adduce something more 
in its favor than thatone is deleterious and the 
other not so. 

In common with all other lights of great inten- 
sity the same lights may be used for signal lights, 
its peculiar steadiness, continuity, and cheapness, 
giving it the advantage over its rival the electric 
light. For use at sea, or by the Coast Guard in 
case of wreck, and in all cases where life and 
property are at stake, cheapness is a matter of no 
consideration for a light of this nature ; still where 
cheapness is combined with such vast utility the 
Lime Light has precedence over all lights, its 
cost being represented in pence where that of 
others is in pounds. Owing to the total absence of | 
colour in its composition it is not only applicable, 
as we have before stated, to photographic purposes, 
but also for picture galleries ; it is found to separate 
the most delicate shades of colour, and what is of 
more importance, it does not in the slightest degree 
injure the most delicate fabrics or tarnish gilding. 

A single jet of the medium size is equivalent to 
40 Argand or 80 fish-tail gas lights or 400 wax 
candles, while its cost isfrom a halfpenny to five 
pence an hour, according to the quantity of com- 
bined gases consumed, the augmentation of which 
increases the power of the light; for instance, twice. 
the quantity of gas consumed per hour will give— 
not twice but rour times the amount of light. 

Comparing it with the illuminating power of 
common gas a single jet consuming four cubic feet 
of the combined gases per hour equals that 
obtained from 400 cubic feet of coal gas. 

The light is produced by allowing a stream of 
mixed gases (one part of oxygen and two parts of 
pure hydrogen) to impinge upon the surface of a 
piece of lime, which it immediately renders of a 
white heat, and in this state of incandescence we 
have what is known as the “ Lime Light.” 

It may here be mentioned that if common coal 
gas or carburetted hydrogen is used with oxygen 
for producing this light the light will not be so 
perfect as when pure hydrogen is used, and it will 
cause twice the quantity of oxygen to be consumed, 
the relative proportions of oxygen and carburettea 
hydrogen being equal, moreover the carbon of the 
carburetted hydrogen, as beforeexplained, taking up 
a portion of thé oxygen to form carbonic acid. The 
light emitted from the ignition of the combined 
gases alone (i.e. in the absence of the-piece of lime) 
is very faint, though it' is the hottest fame known 


in chemistry and somewhat similar in appearance 


to the flame of spirits of wine. The dimension of 
the required body of flame for heating the lime is 
however so very small as to throw out but very 
little heat. | 

Great and apparently insurmountable difficulties 
met the discoverer, Lieutenant Drummond, owing 
to his mechanical appliances being incomplete, 
and it is only recently that certain improvements 
have been made in this respect, by which these 
difficulties have been overcome. The greatest of 
these impediments was that when the lime was too 
suddenly heated it cracked and fell to pieces, or, as it 
is technically termed, “ decepitated,” when of 
course the lime light disappeared, and nothing 
remained but the pale flame of the combined gases. 


Mr. Fowlers great Severn viaduct is to be 
12,393ft. long, including the shore ends; Mr. 
Bouch’s bridge over the Forth will be 10,550ft. ; 
his Tay bridge about 8,000ft. ; the Victoria Bridge, 
Canada, is 6,085ft.; the Menai (tubular), 980ft. ; 
the Runcorn, 900ft. ; and the Saltash bridge, 468ft. 
—all, excepting the Severn viaduct, being the 
widths over high watermark, 
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ON NATIONAL STANDARDS FOR GAS 
MEASUREMENT AND GAS METERS.* 
TW. 

The idea of a legal standard measure, I need 
scarcely say, involves the highest attainable 
accuracy. Neither the legislature nor the public 
would be satisfied with anything short of this. 
The subject of weights and- measures, even for 
solids and liquids, for length and capacity, is one 
of much practical difficulty. The records of the 
Royal Society abundantly testify how much time, 
labour, and thought have been given to the 
solution of these apparently simple questions— 
“« What is a pound weight?” ‘ What is a yard ?” 
Not to travel back into the remote past, I need 
only remind you of what happened when the 
Houses of Parliament were destroyed by fire in 
1835, and the yard measure perished with them. 
A Royal Commission was appointed to restore it. 


After deliberating some twelve years they could’ 


find nothing fixed, either in time or space, to 
which to appeal for a standard measure. Neither 
the seconds pendulum nor the arc of the meridian 
of the French philosophers could be appealed to ; 
and they had no alternative but arbitrarily to 
decide that the rod they had deposited at the 
Exchequer was a yard. But in constructing a 
standard measure for gas, the difficulties are much 
more complicated. The body to be measured is an 
aériform body, invisible, highly elastic, varying in 
volume with every barometric change, very complex 
in its chemical constitution, affected by every 
change of temperature, liable to condensation, 
and to be absorbed by water, of which it is also 
an absorbent. a 

The National Standard Gasholders were made 
at the works of Messrs. Bryan Donkin and Co., 
whose well-known accuracy in workmanship and 
perfect machinery for drawing truly cylindrical 
tubes of large size, recommended them for such an 
undertaking, 
direction and constant superintendence. In con- 
structing the instruments, the various properties of 
gas, I have just named, had to be taken into 
acount, and the following conditions were laid down 
as essential : 

1. That they should be composed of a non- 
corrodible metal capable of resisting the chemical 
action of the constituents of coal gas and water. 


2. That the surface of the bell should readily | 


part with water. 

3. That the bell, or measuring part of the 
instrument, should be a truly cylindrical vessel 
and sufficiently rigid to resist change of form from 
the application of any ordinary forces. 

4, That it should havea correct scale engraved. 
upon it to indicate its capacity in cubic feet, and 
the subdivisions of the feet into minute fractional 

arts, 
5. That it should be correctly balanced, and 
that a part of the ceunterpoise, suspended by a 
cord passing over a spiral, should preserve its equi- 
poise at various depths of its immersion in the 
water in the cistern. ` 

6. That the sides of the bell should be main- 
tained vertical in its ascent and descent. 

7. That the taps should be lined with the anti- 
corrosive alloy, and the density of their rubbing 
surfaces be so varied as to reduce their friction to 
a minimum, and secure their durability and 
soundness. ; 

8 .That the different parts of the instrument 
should be so perfectly adapted to each other, that 
when put together as a whole, it should work easily, 
steadily, and correctly. 

The standards having been constructed, the 
next point of difficulty was the application of the 
cubic foot bottle in graduating them. Their 
graduation involved nice scientific considera- 
tions, and a series of experiments requiring 
much delicacy and care. I may here state 
that in the graduation and experimental ad- 
justment of the standard gasholders I received 
most valuable assistance from Mr, William Greme 
Tomkins, C.E., who was afterwards employed at 
the Exchequer in the application of the standards 
in the verification of the gasholders for testing 


-*A Lecture read before the Society of Arts, by George 
Glover, Esq Continued from Page 149, 


They were constructed under my | 


meters furnished to the local authorities, and in this 
his engineering knowledge and experience in the 
manufacture and use of instruments of precision 
was of great service. ‘Though the cubic foot bottle 
already described was accurately adjusted for con- 
taining the ‘“‘ legal standard and unit of measure,” 
there was no method known by which it could be 
used in measuring gas, or in the graduation of 
holders. An instrument 
called a “ transferrer,” of 
which I give a diagram 
(fig. 3), was resorted to. It 
consisted of “an upper 
chamber containing exactly 
the volume of one cubic foot, 
and adapted, with proper 
arrangement of cocks and 
pipes, by repeated discharges 
of the water filling the 
upper chamber into the 
lower chamber, to discharge 
in succession any number of 
volumes of air, each of one 
cubic foot, into any vessel 
properly prepared for their 
reception.” This instru- 
ment was resorted to without 
any satisfactory result. It 
was open to serious objec- 
tions. The filling of the 


al bottle produced agitation of 


The Indirect Transferrer the water, displacing air 

from the water, and en- 
tangling variable quantities of it in minute 
bubbles, many of which adhered to the inner 
surface of the bottle. Every means which sug- 
gested itself was tried to make it available, but 
these giving no satisfactory result, it was laid aside. 
Analogous methods were tried of transferring the 
exact cubic foot of air to the gasholder, but with 
hardly more success, A closer approximation in 
some instances was obtained, but the uniformity 


FIG 3 


was notsuch as to justify their adoption in the- 


division of the scale. At lastit occurred to me that, 
instead of using the bottle indirectly, it might be 
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GEO, GLOVER’S DIRECT TRAXNSFERRER, 
Scale 4-10 = 1 ft. 


gad. Inverted cubic foot bottle. 
_ B, Cistern to beraised, it 
c c. Small pulleys for rope connecting windlass with cis- 
tern, i 
D D, Pillars to support cubic foot bottle, and to {which the 
pulleys are fixed. 
BE, Wiadlass with rateh for raising the tank or cistern, 
F. The exit pipe from bottle, 
G. The box in which the whole instrument is enclosed. 
u. Window covering the aperture made by the with 
drawal of the plug of the tap of the bottle. 
1, Tap betwixt bottle and holder. 


used directly, the second vessel being dispense 
with, The diagram (fig. 4) will explain the 
process. 

1. The bottle was inverted, 

2. The plug was drawn out. 

3. The openings caused by the withdrawal of 
the plug were closed with glass. 

4. A piece of leaden tube was soldered to the 
end of the tap. 

5. This tube was connected with the gasholder 
to be tested. 

6. A cistern containing distilled water was 
placed below the bottle thus secured in a fixed 
vertical position. 

7. The cistern was raised steadily, without the 
water being agitated, through the centre length of 
the bottle, until the water reached the point where 
the. plug of the tap, had it been retained, would 
have stopped it, and the entire volume of air, viz., 
one cubic foot, defined by the contents of this 
bottle, was found to have been transferred to the 
gasholder, 

By this method, simple and direct, the various 
errors occasioned by the complicated character of 
the ‘‘indirect transferrer” are at once avoided. 
Tested by numerous experiments, the results of 
this method have been invariably satisfactory, 
and it has removed a difficulty long felt by meter 
makersin the graduation of their holders for testing 
meters. In his letter to the Lords Commissioners 
from which I have already quoted, the Astronomer- 
Royal, referring to it, says, “ The volume of air 
defined by the contents of the cubic foot bottle 
was forced into the gas-measurer (fig, 5) under 
trial by a process invented and introduced by Mr. 
George Glover, in which the nearly undisturbed 
surface of water is carried gradually through the 
entire length of the bottle without risk either of 
absorbing or giving out air. For the one-foot gas- 
measurer this operation, in strictness, was required 
only once (but, as a cautionary step, it was repeated 
several times). For the 10-feet gas-measurer it was 
necessarily to be done ten times. The result of 
the examination was that the 5-feet measurer 
exhibited no trace of error; that the 10-feet 
measurer appeared to show an error of about 
1-8000th part, which appeared to be undoubtedly 
due to a little change of temperature ; and that 
the 1-foot measurer, which is extremely sensitive 
to such changes, apparently exhibited errors, 
sometimes +- 1-500, sometimes —1-500. Regard- 
ing these indications as merely illusory, I do not 
doubt that the gas-measurers are as accurate as it 
is possible for human skill to make them, and I 
therefore report them as being, to all intents and 
purposes, perfect.” 

The experience of five years, I am happy to say, 
has only confirmed this testimony. 

In verifying holders, and in testing meters, ther- 
mometers of a peculiar construction (Fig. 6) are 
used with elongated bulbs, by which sufficient 
delicacy of indication is insured, whether of the 
testing-room, the standard bell, the outlet 
of the standard bell, or the outlet of the 
instrument being tested. On one side of the 
thermometer is a scale for temperature, on the other 
a scale for corrections rendered necessary by 


| variations of temperature and moisture in the gas. 


The scale is calculated from the tables for tempera- 
ture and moisture kept at Greenwich Observatory 
during a period of twelve years ; and Mr. Glaisher 
kindly assisted in rendering the instruments more 
perfect, and in carefully comparing them, through- 
out the whole scales, with the standard thermome:- 
ter at, the Observatory. © 

Thermometers in general use vary to a large 
extent, not only from each other, but from them- 
selves, in different parts of the scale. Gas, as you 
know, expands about 4 per cent. from temperature 
and moisture, for every degree of Fahrenheit’s 
scale, i.e., in round numbers, about 5 per cent. 
for twenty degrees. Gas coming out of the ground 
at the temperature of 40° would increase 5 per 
cent. in this room if the temperature were 60°. 


According to the calculations of Thompson and 
Joule, a body moving with a velocity of 39 miles 
per second will heat the air of whatever density 
in immediate contact With it two million degrees. 


Juve 1, 1866.) _ 


“MACHINE MANTPULATION.*—I. 
~ TAP FLUTING BY THE LATHE. 

T will be observed, by referring to the paper (No. 

57) on tap fluting by the planer, that the instruc- 
tions therein are specially adapted to the fluting of 
taps two or three inches in diameter ; if, however, 
the apparatus should be required for small ones of 
about one inch, it will be advisable to insert four 
set screws into the boss of the circular plate, which 
will obviate the use of much packing, although it 
is proper to use a certain amount, to prevent the 
screws protruding too far, which causes an incon- 
venient tumbling of the plate while fixing to the 
tap. For small taps it is not necessary to apply 
the template for marking the ends, it is sufficient 
to describe two circles, one for the extreme depth 
of the flutes, and the other to indicate the depth of 
the flats. 

Small taps require a similar process of cutting 
the hollows in their stems to that for large ones, 
when planing is intended ; butin the lathe or flut- 
ing machine, these hollows are cut by the ordinary 
rotation of the cutter; another advantage in the 
lathe process is, that several taps may be fluted at 
one time more conveniently than by the planer. 

Any common lathe may be adapted to tap flut- 
ing. It should have a cross traverse screw about 
fourteen or sixteen inches long, driving a fluting 
table above with long slots, and ample room 
underneath, along the sides, similar to a planing 
table, to facilitate the fixing of poppets, bolts, and 
plates ; always remembering that it is better to 
make the apparatus a little too strong than a little 
too small, considering that taps of various sizes 
will be fluted thereby. The adjustment of the taps 
upon the fluting table is effected by the insertion 
of pointed screws in poppets, by these points the 
taps are supported at their centres, or they may be 
placed upon blocks with angular grooves, or 
fastened by a method invented by the writer, 
‘which is shown in diagram. The slots in the table 
require to be made tolerably near to a right angle 
with the axis of the cutter spindle, also the traverse 
screw should be in like direction, to prevent any 
deviation from the proper direction of the flute, 
which should be parallel to the axis of the tap. To 
avoid loss of time in fixing the taps, it is proper to 
adapt the poppets accurately to the slots, and to 
fit the poppet-screws nicely, to ensure an approach 
to parallelism with the traverse ; when these things 
are duly considered, the tap will be in proper 
position as soon as it is placed between the poppets. 
The stems of the poppets are about four inches 
long, to admit the raising of them from the table, 
to suit various diameters of taps and cutters. 

A firm fastening, in a simple manner, is also 
effected by placing beneath the tap stems, blocks 
with V grooves, being secured above with a plate, 
and bolts and nuts between the taps, the plate long 
or short, according to the number of taps. When 
the blocks are put beneath, the screws at the other 
end may be fixed at the required height, after 
which, tighten the holdfast plate. This mode is 
not so easy as fastening by a poppet at each 
end ; because it is necessary to set the taps square, 
or nearly so, before tightening the plate. To pre- 
vent the tap becoming loose while fluting, the 
recess which forms what is called the cen- 
tre, at the head of the tap, is squared; the 
actual dimensions of this conical recess must be 
proportionate to the diameter of the tap: it is 
obvious that large ones require more fastening than 
small ones. The poppet screw points are easily 
filed to fit these recesses, which dispenses with the 
use of division plates for the stems, three lines 
being marked along the threads of the taps, by 
means of the lathe dividing plate, in the usual way. 
It is also obvious that no such square point is 
required when the taps are secured by a plate over 
their stems with V groove blocks beneath. Lock 
nuts for the poppet screws are useful to add still 
more rigidity to the parts here mentioned. 

There is another method of fixing the tap, so that 
the direction of its length shall be parallel to the 
axis of the cutter spindle ; but it is not necessary 
to describe it, till a few remarks are made con- 
cerning the modes already mentioned, which shall 
apply to the cutting portion of the apparatus. 
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The tool most generally used for this purpose is 


‘the circular milled edge cutter, which is made of 


various thicknesses to suit various sizes of taps ; 
when several cutters are to be used at one time, it 
is more convenient to select those with narrow or 
thin cutting edges, to modify as much as possible 
the extra strain upon the cutter spindle; the 
various diameters of cutters must be also con- 
sidered. And here it is proper to remark, that 
the operator must consider the circumstances 
which direct him to select cutters of large size 
instead of small ones ; in most cases, the diameter 
of the cutters should increase with the diameter of 
the tap ; because it is not necessary to use a large, 
expensive cutter for small work ; the general rule 
should be, to use small cutters with thin cutting 
edges, for small work, and large ones with thick 
cutting edges for large work, one important reason 
for which is, that such are not so liable to break in 
hardening. The great expense attending the 
making of large cutters is not to be forgotten ; 
after bestowing much time and care upon such 
tools, it is a great annoyance to have them broken 
by hardening. In all factories, where tools are 
made in considerable numbers, this process should 
be distinct, and a careful man adapted thereto. 
The usual forge blast is not at all suitable for this 
purpose ; the several requisitions and details con- 
nected therewith, require much more management 
than is sometimes allotted to it ; the ordinary smith 
will not become a good hardener unless he possesses 
an additional qualification for the business, he must 
have a knowledge of the various methods of intro- 
ducing steel to the water, of the power exerted 
when contraction is interfered with, of the different 
modes of applying heat to different tools, 
and of numerous other particulars that belong 
to this useful art. These considerations will enable 
the manipulator to determine the relative values 
of large and small cutters, and to select according 
to his individual requirements. 

The cutter spindle should generally be circular 
and parallel, with a good semicircular keyway 
throughout its length to admit one or more cutters 
at one time, the keyways in these to correspond ; 
because the angular keyway is more likely to break 
the cutter in hardening: again, the smaller the 
keyway the less the risk. As before stated, the 
risk of breakage in hardening is not so great with 
a large cutter with a thick edge, as with a large 
one with a thin edge. This is another reason for 
the general rule given above. It will be noticed 
that the thin edge ofa large one cools much sooner 
than the portion within ; consequently, the outside 
part is torn asunder by the after contraction of the 
inner : therefore, at all times when possible, let the 
cutter be nearly as thick on the outside, as 
within. 

But for convenience of fastening to the spindle, 
it is often necessary to make large cutters with 
some amount of boss, thereby increasing the thick- 
ness of that part; because it is desirable to effect 
a firm hold to the spindle, which cannot be ac- 
complished by the key unless it has sufficient 
length of bearing in the keyway. To avoid this in- 
convenience the usual routine of parallel spindles 
may be departed from, and substituting one of two 
or three diameters, upon which the cutters are 
fastened by nuts with fine threads: this form of 
spindle is shown in the diagram. The efficiency of 
this spindle will depend upon the close fitting of 
the nuts against the sides of the cutters ;. because 
it is not necessary to cut keyways in this kind, 


‘which is most suitable for small taps; but by 


making it altogether stronger, and by large surface 
nuts being used instead of small ones, it will hold 
large cutters, and be equally useful for large work. 


OBLIQUE BELTS.—It sometimes happens that iti 
necessary to lead a belt obliquely from a pulley or 
flywheel, and in such cases much trouble is fre- 
quently caused by the strap slipping off. This can, 
in very many instances, be prevented by fastening 
a strip of thick leather, of a less width than the 
belt, around the centre of the rim of the flywheel 
or pulley. The leather strip may be secured by 
counter sunk copper screws passing through it, and 


| tapped into the rim of the wheel. 
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PETROLEUM AS STEAM FUEL. 

N a former number, treating on this subject, 
the plans of Stevens and Richardson for uti- 
lising petroleum in boiler furnaces were described. 
At that time Mr. Richardson had not finished his 
experiments, and was making an alteration in the 
method of introducing the steam jet, but now we 
believe all is in order, and certain results obtained. 
In the last series of experiments English coal oil 
was tried against the American petroleum, in 
vaporising three tanks of water (500lbs. each) 
with each. The first three tanks came out at 
144 lbs.; the second two with American came out 
at 124 and 18 Ibs.; the sixth tank with British, 
when run, came out at 164 Ibs., leaving the boiler 
in perfect action. The following are the returns 
of the experiments:—Average duration, 7 h. 
25 m.; do. lbs. of oil used, 204; do. lbs. of water 
evaporated, 3,000; do. do. per Ib. of oil, 14°70; 
do. cubic feet of water evaporated per hour, 6°47 ; 
do. do. per foot of grate surface per hour, 3°23. 
It is stated that the American oil is too-volatile for 
steam fuel, we suppose only as Mr. Richardson 
uses it; and that the British manufactured article, 


‘from its containing more paraffin, is more fit for 


fuel. But then, how about Mr. Stevens’s returns P 
We are still inclined to think there is some error 
in these. The length of his last experiments was 
very short, not at all to be compared with those of 
Mr. Richardson. However, if his figures are 
ultimately proved to be correct, then his method is 
the one. Meanwhile we wait further information. 


FLINT GLASS FOR LENSES.* 
LASS which has oxide of lead for its base is 
extremely dense, and has consequently a 
high power of refraction, and, besides, is more 
readily fusible. In addition, oxide of lead and 


the glass which it forms are very useful in the 


manufacture of lenses. 

There is however a disadvantage which limits 
the employment of this oxide in the manufacture 
of lenses, for the glass which contains much of it is 
apt to become dull on the surface, especially from 
the action of hydro-sulphuric acid, which is always 
found, though in small quantities, in any place 
which is inhabited, so that the densest kinds of 
glass with oxide of lead for their base are only em- 
ployed in prisms. In these the coloration or super- 
ficial coating is removed by plunging them in 
strong nitric acid, which does not appear to affect 
their polish. 

When a large quantity of oxide of lead has been 
employed in the making of flint glass it is very apt 
to be slightly yellow. This coloration of the glass 
does not appear to be due to the excess 
of the oxide, but rather to an almost imper- 
ceptible trace of silver, which is invariably con- 
tained in the oxide. of lead of commerce. It is 
well known that glass which contains silver has a 
yellow colour and possesses the property of arrest- 
ing the actinic rays. © 

Indeed, the yellow glass which is used in dark 
rooms is made by adding a little silver so as to 
form a yellow silicate. 


Arsenic was first made known as a metal by 
Brandt, in the year 1733. 

SMALL Encines ror Twin Sorrews.—Messrs. 
John and William Dudgeon are now making for 
a small Swedish twin screw steamer a set of high 
pressure engines of very simple construction. The 
cylinders, of which there is a pair to each screw 
shaft, are inclined, and are situated at the top of 
an A frame. Each side of this A frame, together 
with the corresponding pair of cylinders, steam- 
chest, crosshead guides, and crank-shaft plummer- 
blocks, is formed in one casting, a method of con- 
struction which has been used by Messrs. Dudgeon 
for small engines for some time, and which, al- 
though it involves a little extra expense for mould- 
ing, saves a number of bolts, &c., and makes a 
thoroughly good job. The engines above mentioned 
have cylinders 9 in. indiameter, with a stroke of 
11 in., and all the working parts are arrauged so 
as to be very accessible. 


* From Répertoire Encyclopédique de Photographique. 
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ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
G AND DISTILLING. 
(Continued from page 181). 
Into this jacket a stream of cold water flows in 
sucha manner that it mixes with and reduces the 
temperature of the water introduced at the ‘ higher 
heat,” and from the jacket it is conveyed by suit- 
able arrangements to the interior of the vessel. 
As the malt passes through the machine it comes 
in contact with the water issuing through the per- 
forations at the lower heat, and falls upon a level 
plate in the interior of the vessel, insuring perfect 
saturation, it then comes in contact with the mash 
water at the higher heat. The apparatus delivers 
the material into the mash tun at a higher heat 
than by the old process. When the heat is got 
- from two coppers the separate hot liquors are con- 
veyed to their respective parts of the machine 
without bringing either in contact with cold water. 

The second part of the improvements consists of 

an apparatus to regulate the temperature of the 

wort liquor in the process of brewing, and consists 

of a suitably-shaped vessel, with a framework 

fitting into it, to which is attached sheetsof corru- 

gated metal in the shape of continuous arches 

with vertical divisions at one end on the corru- 

gated metal. The wort or liquor is introduced 

into the apparatus at the higher part of its in- 

clination and flows over the convex side of one 

arch, round the concave side of the next one, and 

so to the lower end, when it is conveyed wherever 

it may be required. At the other end cold water 

is introduced, which is guided by suitable divisions 

as it flows in an opposite direction underneath the 

corrugated metal, achieving its purpose of cooling 

the wort, &c., to the required temperature. Along 

the bottom of the corrugated metal pipes are in- 

troduced with openings into each cavity to drain 

off the last wort. On each end of the vessel is 

placed a screw and nut, arranged with suitable 

mechanical contrivance to raise the inside frame- 

work and connections out of the vessel and to turn 

t to facilitate cleaning, : | 

The third improvement consists of an apparatus 

for pressing, or filtering yeast. A vessel is placed 

in suitable framework, having on each side a shaft 

with a right and left-handed screw upon it ; upon 

the centre of each is placed a worm-wheel ; the 

outer end of the vessel is connected with the screw 

shaft, so that by turning a handle fixed on a shaft 

mounted with two worms gearing into the two 

worm wheels, giving motion to the two screw 

shafts, the outerend of the vessel is drawn out or 

in as required. On the ends of the vessel are 

placed a number of rods, and on the sides also 

if required, upon which are stretched thicknesses 

of cotton or other material, secured to the frame- 

work, Between the screw shaft and its connec- 

tions with the outer end of the vessel springs are 

so placed that by giving motion to a handle, a 

yielding pressure is brought to bear on the material 

to be pressed or filtered, gradually forcing the 

liquor through the filtering material, and leaving 

the coarser particles in the vessel in a semi-dry 

state. 

The fourth improvement consists of an apparatus 

for regulating the temperature of wort while fer- 

menting. Two concave casings are connected with 

a rim, and through their centres an aperture 

is made, in which another rim is connected to the 

casings in suchwise as to make the space between 

the two casings watertight. From the outer to 

the inner rim in the space hetween the two casings 

a number of pipes are placed, and when the 

apparatus is suspended in the liquid, hot or cold 

water is passed into and through the spaces 

between the two casings and the outsides of the 

pipes, which acts on the wort or other liquid on 

the outside of the casings and passing through 

the pipes regulates the temperature. 

The fifth improvement consists of a sparging 

apparatus for distributing hot water in the mash 

tun. The hot water is conveyed by a flexible 

pipe to a tube placed vertically in the centre of the 

apparatus. At the end of the tube is fixed a flange 

having on one side a valve; horizontally to this 

tube is placed another, having on one side a circu- 

Jar recess in which is formed a valve seating ; on 

the interior edge of the recess a screw thread is 

eat, into which is screwed a recessed flange nut, 
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are fixed horizontally arms s, perforated 
spirally, as at t Fig. 6, about half a turn 
‘in their entire length, so that the hot water 
passes down the vertical tube d, Fig. 5, through 
the valve A into the tube f, and arches or arms s, 
and issues out of the perforations, giving motion 
to the horizontal tube or arms, and thereby spread- 
ing the hot water or liquor over the material in 
the mash tun or vessel. 
The press for pressing yeast is shown in Figs, 7 
and 8. For the purposes two frameworks @ are 
employed made of wood with loose ends b. One 
end of each framework consists of a rim c, across 
which a number of bars d are placed, the ends of 
which are bent to fit into groovesin the framework 
orrim c. On the rim c pressing on the ends of 
the bars d, two bars are fixed to hold the rods d 
in their places. Across the rim, and resting on the 
rods d, one or more thicknesses of cotton or other 
material e, are placed, and one or more thicknesses 
of cotton, or other material are fixed round the 
sides of the box a, one portion of which is turned 
over the edges of the boxes a. On the rim 
¢ are a number of projections g, to which 
studs are fixed, and on the box «æ are 
similar projections 7; then the rim c is fixed to 
the box a, the studs h passing through the pro- 
jections 7; and by driving the cotters Æ through 
the studs / the cloth e is pressed against the cloth 
f, turned over the edges of the box a, and 
effectually secure the rim c to the box a, or by a 
lever and stud. The yeast to be pressed is put 
into the boxes a, through openings which are 
closed by two caps when the press is in operation. 
Upon giving motion to the handle 61 on the shaft 
s, the worms turn the worm wheels v, which give 
motion to the two screw shafts w. The nuts y! 
press on the springs y, which press on and draw 
the cross head æ, through which are passed the 

shafts z, holding the ends in their respective boxes, 

and filtering the wort through the cloths e, but re- 

taining the coarser matter or yeastin the boxes. . 

The improvements in refrigerators are shown in 

Figs. 9, 10, 11, 12, 18, 14. œ represents a 

cistern round the interior edge of which is the 

rim or framework b, to which is attached the 

corrugated metal ¢ in the form of interior and 

exterior arches. On the under side of the metal 

c is the tube or pipe d; which has fixed to it the 

valve seatings e. To the bottom of the exterior 

cavities fin the metal 6 are attached round the 

tube or pipe d, a number of clips g, securely 

fastened in the interior. To the division plates 

i, fixed to the bottom and sides of the cistern a, 

are attached india-rubber (X), which presses against 

the ends of the division plates, and against clips 

g, forming a series of joints. The ends of the 

exterior recesses in the corrugated metal are 

closed with the caps l. Between the projections 

on the caps J, and along the exterior cavities or 

recesses f are placed the divisions m. The wort 

is delivered into the exterior recess n, from which 

it flows over the exterior arch, and then passes 

under the division and over the next exterior. 

arch, and so to the other end of the machine, 

where it passes out through the tube r. The 

water is admitted to the cistern a by the pipe s at 

the opposite end of the machine to where the 

wort is admitted, when it flows under the interior 

or arch, and over the division, then under the 

‘next arch, and so to the other end of the machine, 

flowing over the weir ¢t, and is conveyed away by 

the pipe u. The wort left is drawn off by the 

pipe d, which passes through the cistern by the, 

union v. On each end of the cistern is cast a 

bracket w, to which are fixed two screw shafts 

x; on each of the screw shafts is placed the loose 

bracket y, and in a recess in the brackets the bevel 

wheel nut z On the shaft a! passing through the 

brackets y and across the machine, two bevel 

wheels bt gear into bevel wheel nuts z. On the 

two brackets are fixed the two studs œ, which 

pass through two projections on the rim b. Ona 

stud on the bracket y the spur pinion di is placed, 

on which is fixed the winch el, gearing into the 

spur wheel on the shaft a1. When it is desired to 

lift the rim b, to which is attached the corru- 

gated metals c, ‘the attendant releases or breaks the 

union joint, then/turns.the handle_e¢}, giving 


Between the interior side of the recessed nut and 
the flange on the vertical tube are placed a number 
of friction balls in such a manner that by screw- 
ing down the recessed nut it draws the valve and 
its seating down and forms a valve joint, and 
‘allows the horizontal tube to turn with the least 
amount of friction. On the horizontal tube is 
placed two or more tubes, perforated so that as the 
hot water passes through the vertical tube through 
the centre of the valve into the horizontal tube and 
into the horizontal arms, it issues out of the per- 
forations, giving motion to the horizontal arms 
and tube, and spreading the hot water over the 
materials in the mash tun. 
The first part of the invention is shown in Figs. 
1,2, 3. The malt is introduced into the machine 
from the hopper a, Figs. 1 and 2, by slides 
working in the grooves}, the malt falling on the 
cone ¢, which, aided by jets d under the cone c, 
direct it towards the jets e, then comes in contact 
with the jets f and falls on the bevel plate g. The 
water is introduced into the machine at the higher 
heat through the aperture 4; one portion passes 
into the outer casing or jacket 7 Through the 
aperture & water is introduced at a lower tempera- 
ture into the outer jacket z, to mix with the water 
introduced into the outer jacket ó through 4, 
reducing it to the required temperature. The 

water is then conveyed into the tube /, and by the 

passage m to the cylinder n. The water issues 

out of the jets d, e; f, mixes with the malt, and is 

admitted into the machine as above described. It 

then passes from the bevel plate g, and comes in 

contact with water introduced into the machine 

through A, flowing down the cavity o, to the tube 

p, and issuing out of the jets 7. The material upon 

the conical plate is then delivered into the mash 

tun at a higher heat than by the old process. 

Fig. 2 shows how the water at alow temperature 

is conveyed into the outer jacket. The water as 

it is introduced into the machine, Fig. 1, through 

k, passes into the cavity ¢, Fig. 2, formed in the 

outer jacket 2, over the tube or cavity o, issuing at 

u into the jacket 2, passing around both sides of 

and into the machine as above described, without 

coming in contact with the water or liquor passing 

down the tube or cavity o, Fig. 1, into the machine, 

as already described. | 

The invention for cooling the wort is shown in 

Figs. 3 and 4. Two concave casings æ are con- 

nected together with an outer rin! b. Through 

their centres an aperture is made into which is 

connected another rim c. Through the rims b and 

c,and between the two concave casings a, a number 

of tubes d are introduced. The apparatus is sus- 

pended in the wort. When it is desired to lower 

the temperature a stream of cold water is intro- 

duced by a pipe through the tube e, which passes 

between the two casings g, and round the tubes d, 

and out of the tube f, which acts on the wort out- 

side the casings a, and then passes through the 

tubes. As the wort cools it flows to the centre of 

the conical casing a, passes through the aperture g, 

and as it is cooled in the tubes d, flows to the 

aperture g, forming a column of wort, which sinks 

by its density to the bottom ; the displaced wort 

rises and passes through the apparatus, forming a 

current, reducing the heat of the wort to the re- 

quired ternperature. To raise the temperature hot 

water is passed through the tube f, between the 

conical casings, and round the tubes, and out at e. 

The sparging apparatus is shown in Figs. 5 and 

6. The apparatus a is supported by a bar b, over 

the centre of the mash tun, and the hot water is 

conveyed by a flexible tube through ¢ to the tube 

din the centre of the apparatus. At one end of 

the tube is a flange e, having on the under side a 

valve ; horizontal to the above tube is another 

tube jf, carrying the recess g, at the bottom of 

which recess is a valve seating A, and on the in- 

terior edge a screw thread, into which is screwed 

the recessed flange nut? Between the interior of 

the recessed flanged nut 6, and the upper side of 

the flange eare placed friction balls k, so that by 

screwing down the recessed flange nut i, into the 

circular recess g, the valve and its seating are 

drawn together, and form a valve joint, allowing 

the horizontal tube f to turn with the least 

amount of friction, On the horizontal tube fi 


June 1, 1866.] 


motion to the shaft a, upon which is fixed the 
two wheels bı, which are geared into and give 
motion to the two wheel nuts 2, which as they 
revolve round the two screw shafts æ raise the 
brackets y, to which is attached the rim or frame- 
work b, and the corrugated metals e, which are 
lifted out of the cistern or vessel a, Fig. 18. 
The rim or framework b with the corrugated 
_ metals c turns on the studs c!, and can be inclined, 


either on one side or the other, and held in position - 


by the chain g!. There are modifications of all the 
parts above illustrated ; these we have not room 
to particularize. 


BRITISH ASSOCIATION OF GAS 
MANAGERS. 
HE third annual meeting of members of the 
l above association was held at St. Martin’s 
Hall, Long Acre, on Wedneslay and Thursday. 
Thomas Hawksley, Esq., C.E., President of the 
institution, occupied the chair. 

The proceedings were opened by the PRESIDENT 
with an inaugural address, in which he expressed. 
his gratification at meeting the gentlemen before 
him for the third time, and at the progress of the 
association. Hehad much pleasure in stating that 
they had elected 137 members, the number last 
year being only 105, and they had lost only four 
during the course of the year. There were also 
many important gentlemen who had asked to be 
admitted, amounting to no fewer than thirty-six. 
Having alluded to the objects of the association, he 
said they had to see whether it were possible to 
‘supply gas of a purer character and at a lower 
price than heretofore. They could not discuss the. 
question in a political manner, but they could 
ascertain the means to be best employed, particu- 
larly if the Legislature gave them scope. By search 
they could find out their deficiencies and their 
remedies. They could ascertain the best meter 
and property of coals used at different works, the 
best mode of purification, the delivery free from 
deleterious compounds, and the best illuminating 
power. They had arrived at some very excellent 
practical results, but still they were far from being 
complete. He would, however, say that it was 
quite possible to remove the deleterious compounds. 
(Hear, hear.) ‘They had hitherto been compelled 
to use oxide of iron, but they had since found by 
other means that they could reduce the quantity of 
sulphur to 12 grains to the 100 feet instead of 20, 
and they could bring it down to 8 grains and even 
to 2 grains, but they wanted farther power from 
_ the Legislature. Having alluded to the best means 
of obtaining the illuminating power, which he said 
depended on the quality of the coal, he felt that by 
next year a better quality of gas would be afforded 
to the public, and by that time they would see the 
result of practical consideration, and investigation. 
Having pointed out the order of proceedings for 
that meeting, he alluded to the necessity of raising 
the subscriptions, as engravings were necessary, 
and the desirability of assembling this (Friday) 
morning for the purpose of viewing several works, 
such as the Tar Distillery, at Millwall, and other 
works in the neighbourhood, whereby they hoped 
to gain some valuable information. 

Mr. J. Buacksurn (the hon. Secretary) then 
presented the financial report, but as each member 
had been supplied with a copy, it was taken as 
forwarded. 

The PresmwentT then read over the names of the 
gentlemen, amounting to 36, who were desirous of 
becoming members. . 

They were unanimously elected. 

The PRESIDENT next said that a gentleman, well 
skilled in the gas question, was desirous of becom- 
ing an honorary member of that association. He 
had written several works upon the subject. He 
(the President) then submitted to the committee 
the name of M. Emile Durand, of Paris, as an 
honorary member. `“ 

Unanimously carried. 

Mr. Grorce Livesey, of the South Metropolitan 
Gas Company, London, taen read a paper on an 
improved method. of purifying coal gas, the result 
of experiments at the South Metropolitan Gas 
Works. An abstract of the paper will be published 
in the Enerish MECHANIC, 


alluded to those which runinto a station and are 
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Some discussion ensued upon the above experi- 


ments, when Mr. Livesey said the full results had 
not yet been ascertained, but that which had been 
obtained he felt would be interesting to the meeting. 
He then produced one bottle containing sulphu- 
retted liquor of a dirty brownish-yellow colour, and 
a second with a colourless liquid. He said the 
second bottle contained pure liquid ammonia, 
which had been obtained by deodorisation and 
distillation from some of the contents of the first 
bottle. 

Mr. ANDERSON said the society were much 
indebted to Mr. Livesey for rendering the results 
of the experiments made. © 

The thanks of the meeting were accorded to Mr. 
Livesey, who was requested to forward, for the 
benefit of the association, the further results when 
arrived at. 

Mr. Josera Woop, of the gas works, Bury, 
Lancashire, read a paper on the lighting of car- 
riages with gas, which will be published in the 
ENGLISH MECHANIC. 

In reply to Mr. Warner, 

Mr. Woop showed by returns of the London and 
North Western Railway, that the illuminating 
power of the gas. was six times better than the oil 
lamp, and only half the expense. 

Mr. ATKINSON asked if the oscillation of the train 
did not affect the gas holder ? 

Mr. Woop said it did not. 

Mr. Warner wished to know if there was not 
an unpleasant odour with the vulcanised india- 
rubber tubes ? 

Mr. Woop answered that he had asked that 
question several times, and had received no com- 
plaints. 

Mr. Storer thought it very inconvenient 
for some trains to be fitted up with gas. He 


then separated. He felt it would necessitate a gas 
holder being applied to each carriage. 

The Presipent: That would be an increase of 
expense. l 

Mr. Woop remarked that the Metropolitan 
Underground Railway carrièd their gas on the top 
of each carriage. 

The thanks of the meeting having been passed 
to Mr. Wood, l 

The Presrpent said there was another. paper on 
the same subject, but as Mr. Hall could not attend 
on that day the reading must be deferred. He 
would therefore request Mr. Methven to read his 
paper on “The Management of Small Gas Works.” 

Mr. T. H. Meruven, of the gas works, Bury 
St. Edmunds, then read a paper on “Small Gas 
Works in Towns, &c.,” which will appear in a 
future number of the EnerisH MECHANIC. 

Some discussion ensued relative to the returns of 
small gas works, in which Mr. Esson (Cheltenham), 
Mr. Atkinson (Hull), Mr. Douglas, and other 
gentlemen took part. It was shown that small 
gas works did not pay owing to the works being 
improperly made. They did not employ gas 
engineers in the construction of their works. but 
small jobbing men, who by taking shares and in- 
forming the directors the saving that could be 
effected, obtained the contract. There was another 
thing, they did not pay for skilled labour. The 
directors themselves did that which practical men 
should do. It was believed that if small gas works 
entered into arrangements with larger ones they 
would be enabled to get a good dividend. 

Mr. Meruven said it was very difficult to get 
them to adopt such a suggestion. They did not 
like the money to be taken out of the place. They 
were like the dog in the manger. (Laughter.) 
It would be avery good plan if you could get 
them to do it. There was no difficulty in managing 
small works if attended to. 

Mr. WARNER was of opinion that the small men 
—the gas apparatus manufacturers—were those 
who took the contracts and carried out the work 


| imperfectly, without having any engineer or being 


under supervision. 

Mr. Garnerr (Ryde) felt that they were under 
great obligations to the gas apparatus manu- 
facturers. The fact was, they had not taught 
themselves. They should have gone through all 


| the ramifications, 
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Several other gentlemen having expressed their 


views relative to the bad management of the small 
gas works, 


The Preswenr said he had been to Denmark 


an agricultural country—and there they did’ not 
practise the vice of the directors of England. They 
confined themselves to looking after the conduct of 
their officers and seeing that the funds were pro- 
perly expended. 
there, and by their judicious management they 
cleared 9 per cent. per annum. The great fault in 
England was that the directors did not know their 
proper duties. 
should be made profitabie, but they would not apply to 


There were several gas works 


‘The smaller works in England 


skilled men, preferring to keep a good deal of money 


in their pockets. 


The further proceedings were then adjourned. 
In the evening Dr. Leruesy, M.B., M.A., &c., 


Professor of Chemistry in the College of the London 
Hospital, Gas Analyst, and Medical Officer of 
Health for the City of. London, delivered a lecture 


on “ The Combustion of Gas for Economic Pur- 
poses,” with especial reference to the proper 


means for educing its illuminating and heating 


powers, and for applying it as a motive agent. 

[The association concluded its sittings on 
Thursday. We are compelled to defer our report 
of the remainder of the proceedings until our next 
impression. | 


“FISH NOISE.” 

A memoir by M. Dufossé, on the different 
physiological phenomena termed the ‘‘ voice of 
fishes,” but which he proposes to name ** ichthyop- 
sophosis,” or “ fish-noise,” was laid before a recent 
meeting of the Academy of Sciences at Paris. He 
asserts that facts prove that nature has not refused 
to all fishes the power of expressing their instinctive 
sensations by sounds, but has not conferred on 
them the unity of mechanism in the formation of 
sonorous vibrations, as in other classes of vertebrata. 
Some fishes, he says, are able to emit musical tones, 
engendered by a mechanism in which the muscular 
vibration is the principal motive power; others 
possess the faculty of making blowing sounds, like 
those of certain reptiles ; and others cam produce 
the creaking noise resembling that made by many 
insects. M. Dufossé’'s memoir was referred to a 
committee of naturalists for consideration. 


Dussausoy found that in a prism of gun-metal 
only 13 in. high and 8 in. square, the copper varied. 
between the extreme upper and extreme lower 
ends in the ratio of 99°9 to 92°9. This is due to 
the superior gravity of the copper sending it down 
through the column of finid metal, and partially 
separating it from the tin. | | 

Tow Dustin Exuterrion.—Messis. E. & F. N. 
Spon have in the press an important descriptive 
record of this exhibition, extending to about 500 
pages, edited by Mr. P. L. Simmonds, which will 
prove a highly interesting work of reference on the 
progress of exhibitions, and the several manufactur- 
ing industries,especially machinery and engineering 
in general. It will contain special accounts by 
the different superintendents of their several depart- 
ments, and will be illustrated by many hundred 
illustrations, in photographs, steel engravings, 
lithographs, woodcuts, &c. 

STEEL Orpnance.— A large and successfu 
manufacturer of ordnance, now on a visit to St. 
Petersburg, and who had previously stayed for a 
month at Berlin, writes us as follows :—‘‘I find east 
steel cannon of above 64in. bore are not satisfac= | 
tory, and scarcely better than cast iron. A Krupp 
Sin. gun burst here at the fifty-fourth fire, and 
another at the hundred and fifth fire, with 301b.-of 
powder, not exceeding in value 50 per cent. that of 
the English powder. Besides, all the cast steel 
guns made here of small calibres burst, and they 
are but a remove from cast iron. They are in 
trouble here about guns, having built two large 
cast steel gun factories, at a cost of four million 
roubles, which, so far, have produced no good gun. 
The truth is, cast steel for guns has altogether 
failed. The Prussian Government, having ex- 
perience with Krupp’s guns, are now. making Sin, 
guns of brass.” i 


~ REVIEWS. 
Chimneys, Furnaces, and Fire-places. By 
ROBERT ARMSTRONG, C.E. London: E. & F. 


N. Spon, 16 Bucklersbury. l i 

Anything capable of assisting us, Just now, In 
reducing the consumption of fuel to the lowest 
possible point compatible with the generation of a 
given power of steam, must be gratefully accepted ; 
and when it is placed before us in book form, and 
is cheap, well written, not over diffuse, to the point, 

eae 
backed by such a name as Mr. Armstrong s, 1t is 
rendered doubly valuable. Long connection with 
the press, and much experience as a civil and 
mechanical engineer, fit our author for the pro- 
duction of handy reliable guides like that before 
us, in which there is not overmuch theory, and, 
what there is, backed by examples. The problem 
of how to give a sufficient velocity to the air 
passing through the fire grate with a given tempe- 
rature in the furnace or in the escaping products, 
and at a minimum rate of consumption of the 
fuel to be used, has scarcely yet received an 
adequate solution, though now it deservedly 
receives great attention; and though we can 
scarcely affirm that itis at present possible to govern 
an engine by the use of the damper, yet under 
given circumstances—area of fire grate, height 
and construction of chimney, length of steam pipe, 
&c., &c., it is quite possible so to do. Mr. Arm- 
strong’s work will assist in the achievement of this 
consummation. In his instruction to stokers, our 
author says :— 

In firing, spread the large and small coals (equally 
mixed) on all parts of the grate, thicker at the back of 
the grate near the bridge than at the front, because the 
draught is there the strongest, and the coals burn away 
the quickest. _ . 

The fire should never be less than about 3 or 4 jnches 
thick in the middle of its length, 2 or 3 inches in front, 
and 6 or 8 inches at the back of the grate. In no case 
should the fire exceed double the depth here stated; 
- and never more than two-thirds of the fire-grate should 
be entirely covered with fresh coals at onetime. _ 

If a regularly uniform supply of steam is required, 
and the damper quite up, the quantity of fuel on the 
grate may be gradually increased; but when an in- 
creasing quantity of steamis wanted, the average thick- 
ness or quantity of fuel on the grate must not then be 
increased, but ought rather to be diminished, and 
supplied by smaller quantities at a time, and more 
frequently. So soon, however, as the supply of steam 
exceeds the demand, the coal must again be supplied by 
larger quantities at a time, regularly increasing the 
quantity of fuel on the grate as before. On the other 
hand, when a diminished supply of steam is required, 
close the damper a little, and take the opportunity of 
levelling the fire or cleaning the fire-bars, doing one- 
half, of the grate ata time. 

Stokers should understand that they are not to make 
a business of *‘ stoking,’’? but to leave it off entirely, 
excepting only when preparing to clear out the grate 
from clinkers and rubbish, which requires to be done 
generally three or four times a day with average 
qualities of coal ; convenient times being chosen for the 
purpose when there is the least demand for steam. 

A fireman’s business is, first, to see, defore the fire-door 
is opened, that no coal is left in the heap ready for going 
on bigger than a man’s fist; and that very small coal or 
slack is wetted, or at least damp, as well as a little 
water always in the ash-pit. Then begin by charging 
into the farther end of the furnace, reaching to about 
one-third the length of the grate from the bridge, as 
rapidly as possible, from a dozen to twenty or thirty 
spadefulls of coals, until they form a bank reaching 
nearly or quite up to the top of the bridge, and then 
shut the fire-door, until the other fires, if there are any, 
are served in the same way. 

In firing up, throw the coals over the rest of the 
grate by scattering them evenly from side to side, but 
thinner at the front, near the dead plate, than at the 
middle or back. In this manner keep the fuel mode- 
rately thick and level across thebars, but always thicker 
at the back than the front, not by pushing the fire in, 
but by throwing the coals on exactly where they are 
wanted, 

Never for a moment leave any portion of the bars un- 
covered, which must be prevented by throwing or 
pitching a spadefull of coals right into any hollow or 
thin place that appears; and always remember that 
three or four spadefulls thrown quickly one on the top of 
the other, will make no more smoke than one, and 
generally less. But all depends on doing it quickly. 

In replenishing the fire, take every opportunity of 
keeping up the bank of fuel at the bridge, by re- 
charging it, one side at a time. Whenever this bank 
is burnt entirely through, or low, and also when the 
fire is ina low state generally, take the rake and draw 
pack the half-burnt fuel; twelve or eighteen inches from 
the bridge, and re-charge fresh coal into its place, upon 
the bare fire-bars as at first. 


Any one, we may add, will find matter to 
interest him in the book-pamphlet before us; and 
we think Messrs. Spon have done well in securing 


tendency to corrosion manifests itself.” 
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the services of the editor of “ Tredgold on the 
Steam Engine.” 


Step by Step; or, New and Easy Lessons on the 
Sliding Rule. By Cuartes Hoare. London:. 


Claytons, 17, Bouverie-street. 
This pocket-companion for the mechanic has 


been put forward to supply the “ missing link be- 
tween the crude instructions generally thrust upon 
the mechanic and those really scientific treatises on 
the sliding rule at once beyond his reach and above 


general comprehension.” It is hardly necessary 
to detail the advantages of the-sliding rule ; scien- 
tific men estimate its value, and it will be well for 
the practical mechanic when he learns how to use 
it appreciatively. On this instrument is the whole 
gamut of numbers; it wants practice, but its ac- 
quirement is easy, and will be greatly facilitated 
by using Mr, Hoare’s little book. The great value 
of the sliding rule appears in its ready use in ordi- 


nary work ; its assistance in gauging, timber mea- 


suring, mensuration of superfices and solids, &c., 


is invaluable; the facility with which tables of 
figures are formed, proportions compared, and 


things differing in quantity or value converted ; in 
fact, as says Guthridge, it has been pronounced by 


those best capable of employing and estimating 


its powers as a marvel of ingenuity and utility. 
Of course it is not to be understood that acquaint- 
ance with this instrument or these lessons is athing 
of an hour or two, but all the time devoted to its 
study is amply repaid. 


SHEARING SHEEP BY Macuinery.—An Ameri- 
can has invented a sheep-shearing machine. With 
two men to hold the shears and one to turn the 
wheel, the machine clips sheep with an almost un- 
imaginable rapidity, as there is no expenditure of 
muscular labour beside turning the wkeel, which is 
not harder than a small spinning-wheel, and the 
whole machinery does not occupy more room. than 
such a wheel. A new principle in mechanics has 
been developed in this invention, which is the 
secret of its success. This is a flexible shaft, 
through which the power is communicated from 
the driving-wheel to the shears, which are kept 
rapidly clipping as long as the driving-wheel, 
turns, no matter in what position they are 
held, nor how much the driving shaftis contorted, 
even to bending it around the body of the sheep. 
This driving shaft, about 3 feet long, is a spiral 
brass wire, one end of the coil’ being connected 
with a small wheel attached to the butt of the 
blades of the shears, and the other to a pulley driven 
by a band on the end of an arm, which is partialy 
flexible, attached to the small frame that holds the 
driving wheel. On the opposite side is another 
arm and shaft and shears, for another shearer, each 
working independent of the other. The shears 
are made with guards, so that all that is necessary 
is to hold them level and steady on the skin push- 
ing them forward as fast as possible.” —New York 
Tribune. 

INTERNAL CORROSION oF BortERs.—Mr, Fletcher, 
the engineer to the Manchester Boiler Association, 
thus calls attention, in his last monthly report, in 
a case of internal corrosion:—‘‘ The peculiarity to 
the case noted as dangerous, under this head, 
consists in the manner in which the rivet heads 
were attacked, while the plates at the same time 
were severely honeycombed, the indentations 
varying from ł of an inch in diameter and 1-16th 
of an inch in depth, to 2 in. in diameter and } of an 
inch in depth, while the original thickness of the 
plates was only of an inch. The rivet heads at 
the bottom of the boiler were so eaten away and 
weakened that a slight blow with a hand chisel 
only sufficed to break them off, and our inspector 
in this way found he could easily remove them by 
the dozen, and brought away two or three good 
handfuls as specimens, It is surely unnecessary 
to enlarge on the untrustworthiness of seams of 
rivets attacked by corrosion as these were, while 
the condition in which this boiler was found to be 
shows the importance of frequent internal exami- 
nations, in order that the effect of the water on the 
boiler may be watched, and soda promptly intro- 
duced with the feed as soon as the slightest 
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ART NOTES, 


From a Parliamentary paper, just issued, it seems that the 
authorities of the Academy accept a site from Government 
for a larger building, capable of admitting a much larger 
number of pictures to their annual exhibition. The average 
number of accepted pictures sent back every year, for want 
of space, is about 180 ; and it is to this circumstance, rather 
than to any narrowness or inefficiency in the Academy, they 
attribute the absence of cordial feeling in the general body 
of artists. They decline to increase the number of acade- 
micians to fifty, as suggested by the Government, They 
open the position of associates to an indefinite number, 
with a minimum of twenty always tobe filled up, Engra- 
vers in future to be eligible to full honours, either as acade- 
micians or associates, instead of the partial recognition 
hitherto accorded to them. We wonder when photo- 
graphers will be eligible for recognition! There is an 
acknowledgment ofa certain dependence on processes even 
amongst painters, for itis also proposed, as soon as space 
will permit, to have a laboratory and chemist attached to 
the Academy to aid them as regards colours and vehicles. 
— Photographic News. š 

The Holmesdale Fine Arts Club, under the presidency of 
Mr. W. Wilson Saunders, held its first soirée of this season 
last week in the Public Hall, Reigate, when a collection of 
valuable works, the contributions of members, were exhi- 
bited. Turner, David Cox, Copley Fielding, De Wint, and 
other great names of the past, were weil represented ; whilst 
by living artists, many of whom are members of the club, 
were contributed selections from their own works. The 
hall was beautifully decorated with choice exotic plants, 
lent by various members of the Committee resident in the 
neighbourhood, and the exhibition was open to the public 
on the two following days. l 


CHEMICAL NOTES. 


NITRO-GLYCERINE DEFENDED.—Because nitro-glycerine 
is capable of producing the.most disastrous effects, some 
over-timid people cry out that its use should be forbidden 
by the Legislature, Butin spite of this outcry we believe 


its enemies will be defeated; that itis capable of being 


made of the greatest service in industrial operations ; and 
that as its properties become better known, danger of acci- 
dent may be prevented. In the meantime the greatest 
precaution should be used in the storage, shipment, and 
employment of this formidable servant. The early uses of 
gun-cotton and even gunpowder were full of alarming and 
fatal results, andin the case of the latter, even at the 
present time—when it is supposed to be so well understood 
—whole hecatombs oflives are being sacrificed. Scarcely 
aday passes in the Western Mining regions without its 
record of from one to half a-dozen accidents from ignorance 
in handling powder—and ignorance is really the cause of 
fatality in the handling of nitro-glycerine. So with gun- 
cotton when first introduced. The disasters oceasioned by 
ignorance of its qualities were terrible, Yet it is now manu- 
factured, stored, and carried by express, with comparatively 
slight risk, because the means of keeping it in safe condi- 
tion are known, Professor Seeley—the largest manu- 
facturer of gun cotton in the world— exhibited this very 
lucidly to the Association for the Advancement of Science 
and Art, at a recent meeting. Said he :‘ When I first 
commenced making gun cotton, the neighbours, greatly 
alarmed, ran hither and thither to different authorities, and 
presently I had a visit from the insurance agent, who 
entered my office in a somewhat excited state with: ‘Sir, 
is it true that you store gun-cotton here ? ‘Yes,’ I replied, 
‘I have gun-cotton here ; there are about 80 lbs. in that 
box.’ ‘But, Sir? he retorted,‘ do you know that it is 
against the law !’ ‘Qn that point,’ said I, ‘ we may differ ; 
but let me show you that there isno danger,’ So I took a 
newspaper, folded it, lighted it at the gas and advanced to 
the box, while the agent hastiy retreated in an opposite 
direction, Opening the box I put in the lighted paper. 
Of course there was no explosion, as I knew the properties 
of the substance I was manufacturing, and that gun cotton, 
when kept wet, will not explode. 0 with nitro-glycerine ; 
if the whole body of the oil be kept below a certain 
temperature, it will not explode. If you light the top of a 
flask containing nitro-glycerine, it will burn away gradually, 
like naphtha. If you let falla spark into it, no explosion 
will take place ; but put it in a close vessel, on a heated 
place, even though the oil be covered with water, and so 
soon as it reaches a temperature of 360% Fahrenheit, it will 
explode with the greatest violence, because the component 
parts willunite with such suddenness.” From the Professor’s 
remarks we also learned that the recent explosions were 
caused by spontaneous combustion, The oil had been so 
packed that it became overheated, and explosion ensued. 
In the New York city explosion, the nitro.glycerine was 
stored in large carboys and packed in saw dust. The ad- 
vantages attending its use are, among others, that it can 
be manufactured very cheaply ; ordinarily at 50c. perlb., and 
in large quantities probably at 252. per ib, It can be easily 
transported, on account of its occupying so little a space in 
proportion to its weight. It can be poured like water 
wherever it is needed, and can be ‘‘tamped ” with water, 
Smaller holes can be used than when blasting with gunpowder, 
and from the suddenness of its explosion the effect is much 
more decisive. It was asked at the meeting whether the 
nitric acid and the glycerine could not be combined at the 
mines, or other places, where the nitro-glycerine isto be 
used. Tothis it was answered: ‘* Not conveniently, because 
three times more bulk of nitric acid has to te used in the 
preparation than nitro-glycerine contains when prepared.’’ 
This objection, however, refers only to transportation to 
distant countries. In mines near the Atlantic seaboard 
there will be no difficulty in conveying the nitric acid 
separate from the glycerine, It is stated that in Sweden, 
Germany, and elsewhere, nitro-glycerine has already su- 
perseded other mining explosives, How silly, then, to ima- 
gine that unenlightened popular clamour will banish it from - 
this progressive country,—American Journal of Mining. 
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PRACTICAL DIRECTIONS FOR PRODUCING NEGATIVES 
l BY IRON AND PYROGALLIC ACID. 

First. Clean a plate thoroughly ; the easiest and 
safest plan is to drop a few drops of nitric acid on 
to the plate and rub it well all over both sides 
with a piece of brown paper rolled up into a ball 
or pad, and then well rinse with water and dry the 

late. 
f Second. Always have two tall phials about 6 oz. 
each (and fitted with the best velvet corks), ready 


filled up over night after each day’s work. with 


collodion. By this plan you avoid disturbing the 
sediment; by using them alternately and by having 
corks, you pull the collodion that is left on the 
mouth of the bottle off with the cork, and you can 
easily detach it from the cork before replacing it 
- in the phial; the cork being the roughest of the two 
surfaces, the collodion naturally clings to that and 
leaves the glass clean. Having coated the plate 
with collodion, as soon as the film is set immerse 
it steadily in a bath of recrystalized: nitrate silver 
of 30 or 35 grains per ounce, thoroughly saturated 
with iodide of silver and slightly acid with acetic 
acid. To test if the bath is thoroughly saturated, 
leave a collodionized plate in it for an hour and 
see if it turns transparent again after once looking 
of an opal blue colour. 


each, until it remains the same, as it looks 


after the first five minutes after first immersing. |. 
The film will generally be formed on the plate in | 
from one to two minutes, but on no account take it- 


out of the bath until all greasiness of the surface 
disappears, or untiltheether, &c., has evaporated and 
mixed with the silver solution so that the solution 
flows kindly allover. Take it out and drain-it on 
the dipper, and wipe the back and bottom edges of 
plate (with a soft cloth hung up close to the bath 
for that purpose only), and put it inthe dark slide 
and lay a strip of blotting paper along the bottom 
of the back of plate so as to draw up any solution 
that comes to the bottom edge. This is a means 
of avoiding stains in the after developement. Ex- 
pose according to light, always half as long again 
as you could produce a positive, with good blacks, 
with the same collodion and developer. Develope 
with an iron developer that gives plenty of half tones 
and retards the high lights until the shadows are 


well out. When all detail is well out wash copiously. 
and hold the plate up to drain by one corner.and, 
then pour on and off twick some pyrogallic acid 


developer before adding the silver to it. By so 


doing you drain as much of.the common water: 


from the plate as’ possible, and then the proper 
solution is poured on and off, so as to mix it 
thoroughly with the water on the picture, so that 


it will not stain when the silver, comes into con-. 
You then add a few drops only of. 
the bath to the developer in the measure and pour 
on and off, adding more silver or pyro-solution if | 
required, until the negative is intense enough to’ 
print the whites perfectly white, but not to get-the. 


tact with it, 


next tones, such as the lights of the face, quite so 
intense, or you will have a harsh picture. Wash 
and fix with weak cyanide, and then again wash 
with several quarts of water to each negative to 
ensure all the cyanide being out. Dry by a mode- 
rate fire and varnish whilst warm. 

The plate is now ready for printing, which is 
done as follows :—Make a solution of ordinary 
nitrate of silver in common pump or spring water, 
90 grains silver to the ounce of water, and slightly 
acidify with a solution of citric acid to test paper. 
Never filter this solution, but keep it in a tall glass 
measure with a piece of glass laid on the top, and 
always pour it back into this measure, and shake the 
sediment up with it after use and it will settle 
again ready for use when wanted. Having 
cleaned the dish and poured the -silver solution 
into it and scummed the surface-of the silver over 
with a strip of clean blotting paper the width of 
the dish, it is now ready for floating the paper. Lay 
each sheet on about a minute and hang it up to 
dry or drain, and dry by a fire. After all the 
printing is done for the day, cut the. prints all 

round to size and put them, one at the time, ina 
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your pictures, even 4 


If it turns transparent i| 
or partially so, it is not quite saturated, then 
several plates must be left in for an hour] 


-washed in half a.dozen changes of water, and put 
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of contact between the nut and washer, or between 
the nut and thing screwed up, be true, the evil 
results of any jar are yet more felt, and the threads 
are very liable to be strained unequally. One of 
the contrivances commonly used for preventing a 
nut from shaking itself loose off the screw consists 
in the use of two nuts, one above the other, the 
top nut going by the name of the jamb or lock 
nut. Among other difficulties the lock nut is 
more peculiarly inconvenient when used for details 
requiring an exact adjustment, such as the brasses 
of bearings. When the lock nut is screwed down 
on the bottom nut the latter naturally gives.way 
to this lock nut by the amount of its vertical play 
or looseness on the screw.. In this way the brasses, 
for instance, of bearings often get screwed down 
too tightly. These difficulties are avoided by the 
use of a washer which has been invented by Mr. 
F. A. Paget, C.E., of 18, Adam-street, Adelphi, 
and which is formed in the following manner :— 
It is made of steel, and of such a form that the 
screwing down of the nut or of the screw brings 
the washer into a state of initial strain; this is 
generally done by hollowing out the steel washer 
on its under side. 

The accompanying engraving shows one form 
of a steel washer proposed by Mr. Paget, although 
it is evident that a great variety of shapes can be 
employed. Sometimes a number of concentric 
corrugations are formed in the steel washer; at 
‘others it is formed of one or more dished steel 
plates or discs. In some cases these hollows are 
filled up with gutta-percha or india-rubber. In 
some instances the surfaces of contact of the 
washer and its nut are milled or serrated, and the 
spring of the washer allows these surfaces to pass 


dish of water and let them remainone hour. Now 
directly mix your gold solution for toning, and 
after shaking it up well in a bottle (kept for the 
sole purpose), pourit out ina flat dish and let it 
remain foran hour before using ; then go to the 
prints, and bottle the first and second water, in 
order to get back. the silver by precipitating with 
salt. Then wash the prints free from all milkiness 
and add a teaspoonful of salt to the water and stir 
the prints about in it for half a minute, then wash 
in half a dozen changes of water; they are then 
ready for toning in the gold solution, which must 
be made new-milk warm before the prints are put 
in, and keep them moving about, only have two. 
or three in at a time, as they tone very rapidly. 
The way I make my developers and mix my 
gold bath I will now give. . 

Take any quantity of chloride of gold and mix 
in distilled water directly you getit, in the propor- 
tion of 1 grain of gold in 10 drops of the water ; by 
this means you can always mix just enough for 
or 4 grain only if desired. 
One grain of gold will tone half a dozen 83in. by 
6din. pictures, so you can easily calculate by this 
how much to mix. I always label my gold bottle 


is wanted. 
Zand 1 grain of gold, so that I can calculate at a 
glance what to mix, thus :— 


CARBONATE Sova, 
Igy, in 14 minims. Agr. in 14 minims, 


3 grains 6 grains 
42 minims  84minims 
For gr. gold 202, For igr. gold 4oz. 
water. water, 


For 1 grain of gold, say, add 6 grains of car- 
bonate of soda, and 4 ounces of common water. 
After I have gummed the labels on the bottles and 
they are dry I rub some negative varnish over 
them to keep the wet from affecting them. Take 
them out whilst there is a little warm tone about 
them or they will look cold an grey when finished. 
After coming out of the gold the prints must be 


each other, and afterwards to naturally interlock. 
A groove may also be turned in the bottom part of 
the nut or head of the screw, into which a spring 
is inserted. By means of the spring or the initial 
strain induced by screwing up in line the steel 
washer or spring, the inventor finds that he 
obviates all the above-mentioned difficulties. In 
the first place, the spring of the washer compensates 
for any looseness between the male and female 
screws, the surfaces of which are kept tight against 
each other. The spring washer always follows up 
the nut or the screw, keeping up a due amount of 
friction, and preventing any moving back through 
vibration. When again the surfaces are not true, 
that is to say, when the surfaces that ought to bed 
against each other do not form planes at right 
angles to the axis of the screw, one portion of the 
washer yields more or less, preventing a side strain 
on the threads. Furthermore, the difficulty men- 
tioned above, generally to be encountered when 
jamb nuts are used, is obviated by the use of the 
spring washer. 

These washers, -we understand, are about to be 
tried at Shoeburyness, a large target having been. 
prepared for the purpose. The intention is to 
simultaneously test the three rival systems for 
preventing the snapping of the bolts under the 
shot, severally brought forward by Mr. Paget, 
Major Palliser, and Mr. Saunders, an American 
inventor. Both the Admiralty and the War 
Office have definitely rejected the French plan of 
merely screwing the heavy plates to the wooden 
backing by means of a sort of gigantic wood screw. 
We have lately been shown one of Mr. Paget’s 
washers, which has been in use. for the last six 
monthsin a fish-joint on the Metropolitan Railway, 
where it is stated to have answered its purpose 
well.— Mechanics’ Magazine. 


into some strong hypo-sulp. soda one at a time 
until the whole are in, and then move them about 
frequently for half an hour, say from 1 to 2oz. of 
soda to the pint of water, but so long as there is. 
enough solution to cover the prints it is sufficient. 
They should be quite clear in the whites when held 
upto a candle or light, as clear as white paper. 
Alwaysexamineeévery one by lookingthrough before 
taking out of the hypo. This, I:-believe, is one of the 
great.reasons why so many photographs change or 
fade, because the longer the paper :has been pre- 
pared and the colder the weather the longer will 
the prints require to be moved about in the hypo, 
before they are perfectly free from any trace of 
chloride of silver in the paper. They must then 
be washed in.several dozen changes of water and 
then left to soak in a tray of water continually 
changing under a tap. Moule’s self-acting tray is 
the best; I think the price is 15s. for the washing 
part, which is all you want. 
Huntingdon. | 


LOCKING SCREWS AND NUTS. 

The ordinary screw and nut, or female thread, 
even when well made, and still more so with in- 
ferior workmanship, are subject to several disad- 
vantages. In the first place, any jar or vibration 
tends to shake, and sooner or later always does 
shake, off the nut from the-screw ; this takes place 
with any screw and nut, or male and female thread, 
and still more so when, as is mostly the case, 
there is any slight play or looseness between the 
surfaces of the threads. Many contrivances have 
been invented to prevent this action, but few have 
been found successful, and not one is applicable to 


In 1838 but eighteen millions of tons of coal 
all cases. In the next place, unless the surfaces 


were raised from English mines, 
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NEILSON’S RADIAL HAMMER,.* 

The steam hammer of which we give a vertical 
section and plan in our engravings differs materially 
from those of the ordinary construction, inasmuch as 
the frame supporting the cylinder is movable around 
a central fixed pillar, and the hammer can thus be 
made to strike at pleasure upon any one of a num- 
ber of“ cresses” set in a curved anvil-block, as 
shown in the plan. The hammer shown in our 
illustrations has a cylinder 10 in. in diameter, the 
weight of the hammer-head, piston-rod, &., being 
4 cwt., and the fall 2 ft. The piston, which is of 
wrought iron, is forged solid with the rod, the latter 
being 5in. in diameter, and attached at its lower 
end to a hammer-head 8 in. square and 9 in, high. 
The steam is admitted to and released from the 
eylinder by a cylindrical slide-valve 23 in. in dia- 
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the gudgeon for the hammer framing, enlarging to | articles when necessary. 


2ft. 4 in. in diameter at a height of 2 ft. 6in. from 
the ground, and further enlarging to 3 ft. Zin. in 
diameter where it enters the base plate. The 
pillar is carried down into the ground, so as to obtain 
a good hold of the foundation. The base plate is 
9 ft. in diameter, and about 2in, thick; it is 
strengthened by ribs on its under side. The 
radial movement of the hammer is effected by 
means ofa worm, keyed on a shaft carried by 
brackets, fixed to the movable framing, and gear- 
ing into a worm-wheel fixed upon the central pillar. 
The worm-shaft is furnished with a large hand-. 
wheel as shown in the illustrations. 

The anvil-block, a portion of which is shown in 
the plan, is curved to the form of an arc of a Circle, 
struck from the centre of the hammer pillar, and in 


meter, this valve being arranged, as shown in the | its top are formed recesses for the reception of five 


vertical section, so that it can be 
moved either by a hand lever or by 
means of a “wiper,” which comes in 
contact with the hammer-head when 
the latter is raised. As will be seen 
from the illustration, the wiper just 
mentioned can only cause the valve 
to be moved upwards, and can thus 
only cause the steam to be admitted 
to the upper and released from the 
under side of the piston, producing 
the downward stroke of the hammer. 
The depression of the slide valve 
necessary to produce the up stroke of 
the hammer must be effected by the 
hand lever, this lever also giving the 
power of working the hammer at a 
less stroke than that necessary to 
bring the wiper into action. The top 
cover of the cylinder is dished to a 
considerable extent, so that the steam 
contained in the additional length of 
cylinder thus obtained forms a cushion 
to check the hammer if the piston 
traverses past the top steam passage. 


The steam and exhaust pipes are 
respectively 14 in. and 24 in. in dia- 
meter, and are led from the valve 
chest to a casting fixed to the framing 
of the hammer directly over the cen- 
tral pillar. As will be seen from the 
section, the lower part of this casting 
forms inner and outer cylindrical 
chambers, the steam pipe communi- 
cating with the former and the exhaust 
pipe with the latter. The upper part 
of the inner chamber forms a stuffing- 
box, into which the end of the steam 
pipe leading from the boiler is in- — 
serted, and packed by means of a 
gland in the usual way; the outer 
chamber, in the lower part of the 
casting, communicates with another 
chamber above the steam pipe, stuff- 
ing-box and gland, and into the top 
of this last-mentioned . chamber the 
pipe by which the exhaust steam is 
led away is inserted, this pipe sur- 
rounding the steam pipe. Wrought- 
iron pipes, din. in diameter furnished 
with cocks, are led from the central 
chamber of the casting above described and from 
the exhaust pipe, to convey away any water arising 
from condensation. , 

.As we have already stated, the cylinder is fixe 
to a framing which is capable of swinging round on 
a central pillar. The radius of the arc which can 
thus be described by the centre of the cylinder is, 
in the case of the hammer which we are describing, 
6 ft., and the framing, the form of which will be 
seen from our illustration, is composed of metal 
1 in, thick. The weight of the hammer is carried, 


by means of a cap attached to the framing, upon a 


slightly concave bearing surface, 10 in. in diameter, 
at the top of the central pillar, the framing also 
fitting the pillar closely at this part for a depth of 
10 in. The shape of the central pillar, the metal 
of which is 1d in. thick, will be seen from the 
vertical section, Itis about 7 ft. high above ground 
level, and 10in, diameter at the top, where it forms 


* From Engineering, 
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NEILSON’S RADIAL HAMMER. 


separate cresses, at a distance of about 1 ft .11 in. 
apart from centre to centre. The anvil-block is 
74 in. wide at the top. and 10 in. at the bottom, 
the bottom flange being 2 ft. Gin. wide, and vary- 
ing from 3iin. to 2 in, thick. The weight of the 
block is about 65 cwt. 

Hammers of the construction which we have 
been describing, are extremely useful for making 
light and complicated forgings, such, for instance, 
as the spokes of wrought-iron wheels, small con- 
necting rods, links, hand hammers, &c., as they 


allow of several different dies or cresses being used 


without any time being lost in changing the tools. 
It is found that by the use fof the radial-arrange- 
ment, a forging can be subjected to hammering on 
five different cresses during one heat, thus not only 
effecting an important saving in fuel. but avoiding 
the waste of the iron caused by reheating. The 
hammer can also be swung clear of the anvil-block, 
and the smith is thus enabled to “stave up” 
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Our engravings have 
been prepared from working drawings kindly lent 
by the makers and patentees, Messrs. Neilson 
Brothers, of the Albert Works, Glasgow. 


PERKINS’S STEAM OVEN. 


A trial was made some days since at the 
works of Mr. A.M, Perkins, Seaford-street, Regent- 
square, in the presence of some of the principal 
officers of the Commissariat Department, of a new 
portable steam oven, constructed by Mr. Perkins 
for military purposes. The oven consists of a 
casing of a Q form, 10 ft. 7 in. long outside, 9 ft. 
of this length being occupied by the oven proper, 
and the remainder by the furnace and the division 
wall between it and the oven. The casing is made 
double, being formed of two shells of 1-16 in. 
wrought-iron plates placed 2in. apart, 
and the space between the shells is 
filled in with vegetable black to pre- 
vent radiation, which it does most 
effectually. The oven is heated by 
twenty-four water tubes, 10 ft, 3 in. 
long, 1 5-16 in diameter outside, and 
gin. bore; twelve of the tubes are 
placed under the false bottom, and 
twelve along the top of the oven. 
The tubes are inclined downwards 
towards the furnace, into which one 
end of them projects 9 in., the twelve 
lower tubes forming the firegrate; 
they are filled with water for 3 ft. of 
their length, and then have their 
ends welded up so that no evapora- 
tion can take place. Similar tubes 
have been long successfully employed 
by Mr. Perkins for heating purposes, 
and some which had been in use for 
upwards of nine years have been re- 
cently opened, and found to contain 


originally placed in them. When heat 
is applied to these tubes, steam of a 
high pressure is of course found within 
them, and the tubes thus become of 
an equal temperature throughout their 
length. Inthe case of the oven form- 
ing the subject of the present notice, 
the heat transmitted to it by the 
tubes is found to be uniform in all 
parts. Above the furnace, and sur- 
rounding the short chimney leading 
from the top of it, is placed a copper 
boiler : this absorbs some of the waste 
heat from the furnace, and gives a 
good supply of hot water. The oven 
is fitted at the end farthest from the 
furnace with a pyrometer for indicat- 
ing the temperature, and glazed sight- 
holes for watching the process of 
baking, and the whole apparatus is 
carried upon four wheels, and is in- 
tended to be drawn by two horses. 
The oven tested is capable of baking 
at one time eighty “three ration ” 
loaves, each weighing 32 Ib.; the 
time required for heating the oven 
for baking being only one hour, 
and the time occupied in baking each charge 
being two- hours. About 60 lb. of coke are 
used per day for working the oven, and the 
bread baked in it is found to be slightly heavier, 
for the same weight of dough, than that baked 
in an ordinary oven, a result ascribed to the 
uniform temperature of the oven not destroying the 
saccharine matter of the bread. The weight ofthe 
whole apparatus complete is a little under 38 cwt. 
Another oven, made by Mr. Perkins on the same 
plan, is now in use at Aldershott, and is working 
very satisfactorily ; in that tried on Monday, how- 
ever, several improvements have been made, and 
the weight has been materially reduced. This 
portable oven appears to be a very great Im- 
provement upon that now used, and there 
seems to be no reason why it should not be 
extensively employed for military and naval pur- 
poses, as well as ima modified form in other 
situations. 
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GAMBLE’S SALINOMETER. 

At the last meeting of the Society of Engineers 
a salinometer was exhibited which attracted a good 
deal of attention. It was invented about three 
years ago by Mr. W. S. Gamble, chief engineer of 
the steamer City of Norwich, and was verbally 
described at some length by Mr. Jensen in the 
course of a paper on marine boilers, the first portion 
of which we give elsewhere. As this salinometer 
really appears to deserve the high character it has 
received, we have illustrated it in the accompany- 
ing engraving, which, with the following descrip- 
tion, will make its construction perfectly clear. 

A is a cylindrical metal case, formed with a 
chamber a and passage b, 
shown in Figs. 3, 4, and 5; FIC. 1 
B is a glass tube fitting 
into the inner cylinder of 
the casting A, and made 
water-tight by washers of 
vulcanised india-rubber ; 
C is a gland with open- 
ings e; D is a metal washer 
or plate with centre hole 
guiding the hydrometer, 
resting on C, and screwed 
closely against it by the 
metal cap piece E; G is 
a hydrometer, placed 
loosely within the tube B ; 
f is a coloured belt, em- 
` ployed to read off the in- 
dications on the scale H, 
fixed or engraved on the 
margin of the opening of 
the case; Iis apiece of 
metal forming the cock 
and continuation of the 
passage b with other open- 
ings, fitted with a three- 
way plug K, shown de- 
tached in section at Fig. 7; 
the piece I has passages 
1, 2, 3, 4. The pipe or 
union L is to be connected 
with a pipe leading to the 
boiler, and the pipe or 
union M is a waste pipe 
for carrying off the over- 
flowing of water. The 
passage 1 in the piece I, 
when fitted and screwed | 
inte A, comes opposite to Wale 
the passage b in the case 
A, and is kept in that 
position by the set screw 5. ` 
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It will be seen upon re- 
ferring to Fig. 8 that the 
cock plug K is fitted with 
æ water-tight adjusting 
screw N, the end of which 
Zs made conical, and fits 
Gnte the passage 2 in the 
cock plug; the quantity 
of water admitted into the 
salinometer from the steam 
boiler may be regulated as 
wequired for keeping up 
the temperature of the in- 
coming water; O is a 
handle fitted on the square 
of the cock plug; and P 
is a disc of metal, fixed with divisional lines and 
engraved letters indicating the relative position 
of the passages in the cock plug with those in the 
cock or seat piece, so that by moving the handle, 
éhe passages 7 and 8 in the cock plug will be 
brought opposite to the passages 3 and 4 in the 
piece or cock I, and thereby establish a communi- 
cation between the steam boiler and thejwaste pipe 
M, thus enabling the water from the boiler to be 
blown through the cock K, instead of blowing 
through the salinometer as commonly practised. 
By again moving the handle the passages 7 and 9 
fin the cack plug K will be brought opposite to the 
passages 2 and 4 in the piece or cock 1, and a 
dizeet esmmunication be thus established between 
the salinometer and the waste pipe, for the purpose 
of emptying the salinometer and recharging it again 
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with water from the boiler when desired. Q isa 
seat cast on the bottom of the inner cylinder a, a, 
whereon rests a vulcanised india-rubber washer, 
and on this washer rests the lower edge of the 
glass tube B, B; Ris an ordinary thermometer 
tube, inserted through a hole at g formed in the 
solid part 7, shown in cross section at Fig. 3. 8 is 
a piece of brass tube, shown detached at Figs. 6 
and 7, fitting into the hole g ; and S is a screw for 
screwing in on the top of the brass tube 8, thereby 
making the bottom part of said tube water- 
tight on the seat Qi at Fig. 1; his an opening 
made through the right-hand margin of the open- 
ing in the case A at that part, for the reading off 
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MR. W. S. GAMBLE’S SALINOMETER. 


of the thermometer; a tube of vulcanised india- 
rubber ¿ encloses the glass tube of the thermo- 
meter; T is a bracket piece, cast with the case A, 
to be employed for fixing the salinometer in any 
desired position. l 
Supposing the parts to be in the position repre- 
sented at Fig. 2, the water from the boiler would 
pass into and through the salinometer along the 
chamber q and passage b, and pass off by the waste 
pipe M; and by moving the handle O, as before 
described, the blowing either from the boiler or 
from the salinometer may be effected.— Engineer. 


The Kingstown (Ireland) Commissioners have 
resolved to insist upon the cleansing and white- 
washing of all the dwellings of the humbler classes 
without delay. . 
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RESEARCHES IN MAGNETISM AND 
ELECTRICITY. 

An abstract of Mr. H. Wilde’s Experimental 
Researches in Magnetism and Electricity, commu- 
nicated to the Royal Society by Professor Faraday, 
appears in the new number of the Proceedings. 
Mr. Wilde discusses some new and paradoxical 
phenomena in electro-magnetic induction, and its 
relation to the principle of the conservation of 
physical force. These phenomena have arisen out 
of Faraday’s discovery of magneto-electric induc- 
tion, the close consideration of which has resulted 
in the discovery of a means of producing dynamic 
electricity in quantities unattainable by any appa- 
ratus hitherto constructed. 
The general conclusion 
drawn from Mr. Wilde’s 
experiments is, that when 
an electro-magnet is ex- 
cited through the agency 
of a permanent magnet 
the large amount of mag- 
netism manifested in the 
electro - magnet simulta- 
neously with the small 
amount manifested in the 
permanent magnet is the 
constant accompaniment 
of a correlative amount 
of electricity evolved from 
the magneto-electric ma- 
chine, either all at once, 
in a large quantity, or by 
& continuous succession 
of small quantities. On 
these principles Mr. Wilde 
has constructéd a machine 
which has evolved an 
amount of magnetic force 
far exceeding any that 
has ever been produced, 
accompanied by an amount 
of electricity so enormous 
as to melt pieces of cy- 
lindrical iron rod 15 in. 
in length and fully 4 in. 
in diameter. The illumi- 
nating power produced by 
means of an intensity 
armature was of the most 
splendid § description.— 
When an electric lamp, 
furnished with rods of gas 
carbon 4% in. square, was 
placed at the top of a 
lofty building, the light 
evolved from it was suffi- 
cient to cast the shadows 
from the flames of the 
street lamps, a quarter of 
a mile distant, upon the 
neighbouring walls. These 
extraordinary calorific and 
illuminating powers are 
derived from six smallper- 
manent magnets, weighs 
ing 1 1b. each, and capable 
of sustaining collectively 
at most only 60 1b.; while 
the electricity from the 
magneto-electric machine 
employed in exciting the 
electro-magnet was of itself incapable of heating 
to redness the shortest length of iron wire of the 
smallest size manufactured. 
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Coats IN AMERICA.—On the authority of Pro- 
fessor H. D. Rogers, the Ilinois coal field is stated 
to contain 1,277,500,000,000 tons. The Pennsyl- 
vania coal field contains 316,400,000,000 tons. All 
the coal fields of North America 4,000,000,000,000 
tons. The coal fields of Great Briatin contain 
190,000,000,000 tons. The Illinois coal fields, then, 
contain four times as much coal as those of 
Pennsylvania; nearly one-third as much as all 
those of North America; and over six times as 
much as the coal fields of Great Britain. —New 
York Herald. 
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EITERS TO THE EDITOR. 
[We do not hold ourselves responsible ‘for the opinions of 
. our correspondents. | i 


— a 


ABERRATION. 

Sir,—Inasmuch as your correspondent ‘‘ Bickerdike” 
invites my criticism upon his amended demonstration 
of the aberration curve for astar in the pole of the 

- ecliptic (taken from ‘‘ Woodhouse’s Astronomy”); I can 
only obserye that the reasoning is perfectly sound 
until we arrive at the end of the so-called proof, where I 
find it asserted that “Z describes a circle! consequently 
r does.” IfZ were to describe a circle this might-be so; 


but Zis the point at which the perpendicular from one | 


of the foci of the ellipse meets a tangent to that ellipse, 
and consequently the length of H Z must vary at each 
instant. Let-your correspondent draw a series of tan- 
gents between the points E and A of his own figure and 
let fall perpendiculars upon them from H ; he will soon 
discover, by the aid of a pair of compasses, that these 
perpendiculars will differ considerably in length and 
that, therefore, the extremity Z will be at very varying 
distances from H; a fact which is instantly destructive 
of the theory that Z describes a circle. l 

T have just returned home after a fortnight’s absence 
and found the Enerrsa Mrcmanic lying for me, I.must 
plead this in extenuation of my apparent remissnegs in ` 
not having replied to * Bickerdike” sooner,—A, FRULOW ` 
OF THE ROYAL AstRoNOMICAL SocIETY. ` ` . 


GAUGE FOR MEASURING WATCH HANDS. 
Sir,—Being often interested as well as benefited 
with drawings and descriptions of new machines and 
tools which have appeared in the ENGLISH MECHANIC, I 
have taken the liberty of sending you an engraving 
and description of a gauge for measuring watch hands 


‘| trouble. 


Another arrangement which renders the gauge card 
still more efficient is by placing the watch hands ona 
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gauge similar to the second one, of which I enclose a 
drawing. The gauge has the sizeof sockets as wellas 
length of hand marked opposite each. 

As the spaces get empty they can again be replaced 
by merely referring to the numbers marked within the 
empty spaces, the hands being fixed on the card so as 
they can be taken off and again replaced with little 
. Davip MEEK, 
60, North Bridge, Edinburgh. l 


ELECTRIC. TURRET CLOCK. 
Sir,—Permit me briefly to reply to Mr. T. Lewis’s 
enquiry in No, 61 of your valuable journal. I believe 
the statement that no reliable clock has yet been con- 
structed, the motive power of which is electricity, to be 


invented by me about two years ago and which I doubt | correct. The power has always been found not suff- 


not will interest your watchmaker readers, provided : 
you consider it worth while giving it a place in your 


journal, 


nA 


The gauge stands upon.3 pillars $ inch long, and cons 
sists of a disc of brass 24 inch in diameter. In the centre 
of this disc is a steel pumping centre, while.around it 
are engraved. 21 circles. These circles are to shew. the 
lengths of the hands, and are sufficiently varied for hour . 
and minute hands of every kind. 

On the outside of the 21st circle are placed 40 steel 
studs about 3/16 of an inch long, and slightly tapering, 
and of different sizes, No. 1 being the smallest, and 40 
the largest. ‘The object of these studs is to gauge the 
size of the hour hand sockets, and like the circles for 
the lengths are so varied that they embrace every size 
of socket from the smallest Geneva up to the largest 
English one, fo Na 

As few watchmakers would feel inclined to purchase a 
hand gauge, owing to. its expense, I have, to remove 
this difficulty, engraved asteel plate with circles on it, 
corresponding in gize and number to those upon the real 
gauge, and with small rings, corresponding exactly in 
size ‘with the steel studs, by which the hour sockets are 


sized. - 


gauge to the watchmaker nearly as well as having a 


To,ascertain the léngth of a hand by this gauge card 
place the socket or square exactly over thesmall dot in 
the centre and see.which circle the point reaches to. 

To obtain a hour hand with a particular sizé.of socket 
the. watchmaker must take the size of the hour wheel 
socket with a pinion gauge or spring callipers, and then 
see what ring corresponds in size with the-callipers. 
The white space within the rings denote the size of 
hole in the hour hand. 


As there are at least 400 different sizes of hands in 
general use amongst the various kinds of watches, the 
watchmaker cannot fail to see the value of a gauge 
whichenables:him.toobtain any sizeof hand heisin want 
of, or those.sizes most suitable for his trade, besides its 
other advantages, such asthe saving of time, surplus 
atock, &e, i a ee Sat 


ciently regular, It has been employed as acorrector of 


rate in small clocks with success, but not in clocks of 
turret size. There is no‘doubt whatever that the escape- 
ment invented by that eminent savant, E. B. Denison, 
is as near perfection as it is possible for any 
time-keeping apparatusto be. This escapement, which 


4 the inventor has called the double three-legged gravity 
| escapement, has been applied to many public clocks, 
| and in every case with truly wonderful results. Amongst - 
| others, it has been applied to the great Westminster 


clock, and of this, the Astronomer Royal has certified 
that the rate may be depended upon to within much less 
than one second a week. The moving parts of this 
clock weigh tons, and no one who has at all studied the 
subject is ignorant of the simple impossibility of 
obtaining any such result prior to the introduction of 
Mr. Denison’s escapament. These clocks are ,made 
now by many manufacturers, so that the benefit of 
competition may be secured. I would recommend Mr. 
Lewis to obtain the 4th edition of Mr, Denison’s book 


,.{ } on the subject (“ Clocks, &c.’’), published by Weale, of 
Y | High Holborn, price 3s. 6d. or 4s. 
: A clusion to. say that My. Denison, with the ‘liberality of 

' la truly great discoverer, has placed his invention at 


I have only in con- 


the service of the publie, unincumbered by any patent 
right, and has om more than one occasion kindly 
offered any advige upon horological works, and if 
applied to, I have no doubt, he would give valuable 
information to Mr. Lewis. 0. A. T, 


RUTHVEN’S PROPELLOR. 
Sir,—I see it stated in your publication that Mr. 
Ruthven is the.sole inventor of the new propellor for 
ships. This I most emphatically deny, as the plan was 


suggested by me, 14 years ago; and I have a model 


ship partly fimished, which I did intend to have ex-. 
hibited at the Exhibition held at Wakefield last year, | 


but my health failed me and my means were exhausted, 
for Iam but 9. working man living by my daily toil. 
This, and this:only, prevented me from accomplishing 
the object for- which I have spent years of mental and 
physical labour. I am no mechanic, neither have I 
served any paxt of my time to any mechanical trade, 
but this I will venture to state, that what Mr. Ruthven’s 
plan fails to aeeomplish, my invention will carry out, 
namely, the greatest amount of speed with the least 
amount of steaim power. . 

Mr. Ruthven’s plan of to-day was the plan of your 
humble servant14 years ago,.and if Mr.: Ruthven re- 
considers his present plan of propelling ships, he will 
find that there is power wasted and speed lost, yet Iam 
quite persuaded that Mr. Ruthven’s plan is far superior 
to either the paddJe, or the screw propellors. 

Mr. Ruthven only wants a slight alteration in his 
present plan, and he may'build:a little warrior that will 
brave the roughest sea, and prove an efficient ship of 
war. . M. 

11, Wellington-street, Barnsley. 

MUSICAL INSTRUMENTS. 

Sir,—Allow me under: one heading to give replies to 
several of your correspondents. 

Piano Fortes,—For covering hammers felt is now 
used very largely, it is to be bought of the ‘‘ Wandle 
Felt Company,” Endell-street, Long-acre. 

Wires.—They may be had in,every gauge. The plan 
of the instrument as to the length of string allowed will 
decide the gauge necessary; can be purchased of 
Hughes, late Maynard, 125, Drury-lane, opposite Long- 
acre, who supplies numerous fittings, and will inform 
where other parts.may be procured by amateurs. 

Woods.—Different woods are used for framing: by 
different makers, oak, beech, and birch; but the chief 
consideration. is quality ; only thoroughly well-seasoned. 
timber will stand the pull of the strings, which is 
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estimated to exceed six tons in small pianos, and 
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twelve tons in grands. Unless an amateur has had 
considerable experience in musical instruments he can 
hardly hope to be successful, for over the 3,000 or 4,000 
pieces necessary to complete a piano, mechanical or 
scientific knowledge will exercise but little control 
unless combined with practised skill attained only by 
years of routine. There would be better prospect of 
success with an organ, for that is built up in parts which 
can be gradually added, faulty parts can be replaced, 
and early errors remedied by later experience. 
Violins.—Otto, a well-known and esteemed maker 
of violins, wrote a treatise “On the Construction and 
Preservation of Violins.” It is a very interesting volume 
of about eighty pages, has been translated by Bishop, 
and is published by Cocks, price 3s. A little work “On. 
Violins and Makers,” by Pearce, has very useful infor- 


| mation, published by Longmans, price 3s. 6d. The 
‘following receipt from an American cyclopedia is in 


my note book, Amber varnish for violins. The amber 
is heated in an iron vessel in the same manner as gum 
copal, then hot linseed oil is poured upon it, and the 
whole boiled until the resin is completely dissolved. 
It takeslongtodry. . 
Harmoniums.—If inquirers on the construction of 
harmoniums will publish their addresses, they will no 
doubt receive ample offers of information from small 
makers who will also supply all necessary parts and 
fittings, and explain the various arrangements, &c., 
they deriving a profit on the customers’ purchases, and 
to any one not particularly ambitious of artistic results, 
who may want to occupy vacant hours in making 
“something,” and be satisfied in saying “I made it,” 
in such case an offer of this class will be acceptable, the 
inspection of a model, the hints of a practical work- 
man, and the having all fittings at command, very pro- 
bably at reasonable prices, will yield more advantage 
than any written explanation. On the other hand 
those who cannot avail themselyes of such assistance 
will find in Nos. 13 and 16 of the Working Man, pub- 
lished by Cassell, two illustrated articles on “ The 
Construction of Harmoniums;’? but I must warn them 
with respect to the first article, which is but a copy 
verbatim ofan article which appeared in the Scientific 
American. a few years since “On the Construction of 
Melodeons;? altered only in title, with an opening 
paragraph, and a few lines interpolated to make it 
appear as descriptive of harmoniums; which it is not, for 
the melodeon and the harmonium are two distinct in- 
struments, differing essentially in the mode of construc- 
tion and in the principle of action. This article was 
followed by another, in which the fountain head was 
gone to. A Mr. Kemp, of Chappell’s establishment, 
had published a little pamphlet ; this was bodily copied 
into the Working Man, the illustrations as well as 
description, errors of course included, all without the 
least acknowledgment of author or publisher. This 
little pamphlet, price one shilling, or in the serial 
named price twopence, gives a description useful to 
beginners. It is imperfect, except as in reference to 
instruments of the lowest class, but there is no other 


treatise in the market at present. Patent specifications 


will not add much to the knowledge of a beginner, the 
description and illustration seldom go beyond the 
specified improvement. Without wishing to disparage 
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the-achievement of one of your correspondents, let me 
say that Lavanchy’s model of 1852 is not one to be re- 
comm aa ended, 


the present French model is preferable for 
a beginner, allthe necessary parts and fittings can be 
purchased in the trade ready made, Virot’s of 25, High- 
Street, Marylebone, will be found an advantageous 
depot, and prices moderate. The reeds are bought 
rough-tuned but require considerable manipulation 
when put on the instrument, for the “pan” or sound 
board-alters the pitch considerably. To another class 
of inquirers I would say, if you wish to master the 


| principles on which a good harmonium should be con- 


structed, then go not to the trade, avoid ventilating 
theories, for your practical tradesmen puff them away 
with a sneer—great is the orthodoxy of trade—from her 
science will get no answer to her questionings, ‘it is, 
because:it.is’’—that creed settles science as far as trade 
is concerned. The Harmonium has a history, but it has 
yet to be written,—its construction involves scientific 
principles but imperfectly understood, to treat it use- 
fully would require a series of articles and many 
illustrations. Whether among the readers of this paper 
there ig sufficient interest in the Harmonium, as a 
musical instrument, to warrant the enterprise, must be 
left for.the Editor to judge and determine. 
238, Oxford-street, Hyde Park. HERMANN SMITH. 
[Though we cannot absolutely.agree with all asserted 
by our correspondent, we are willing to insert any 
practical information on harmonium construction that 


he may think proper to forward.—Ep..#. JZ. ] 


THE VELOCIPEDE. l 2 

Sir,—Thinking that the annexed free translation of 
part of M. Callon’s report on the velocipede may 
interest some of your correspondents, I submit the same 
to your discretion. Ste Z.O. 

s Conclusions drawn, by M. Calon in his report to 
the French Société d’Encouragement, on the theory of 
the velocipede. 

“gt, Notwithstanding the influence of the dead — 
weight of the machine, the velocipede has an enormous © 
advantage in carrying a man without a load, upon a 
railway. This advantage is still considerable upon a 
well kept road, ona tolerable level. It is but small on 
roads as they are generally found. Lastly, it is nil or 
even worse, when the road is neglected, or recently 
repaired, 

9nd, The above observations hold good, or nearly 
so, when a. load is carried of forty: kilogrammes (which 
ig equal to about 90lbs.) 
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& 3rd, Thevelocipedesystemallows the transport (with 
advantage) of loads much greater than 901lbs., which is 
nearly the limit that can be carried on the back for any 
considerable distance.’’ 


l i VELOCIPEDE. 
Sir,—Seeing so many different velocipedesin “your valu- 
able journal, I sendthe drawings of mine, It has four 
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wheels, back ones 3ft. 6in. high, front ones 2ft. 6in. high 
a small one in the centre of the axle, 16in. diameter, and 
one the same size on two up- 
rights in front of the seat. A 
2in. strap runs round these two 
wheels. Isit and turn the one 
in front of me with two 
handles, and steer with my 
feet very easily. The advan- 
tage of this machine is going 
up hill, which it will do better 
than I have ever seen one do 
with a crank motion. Ihavea 
velocipede of this construc- 
tion, nearly finished, which 
I would exchange for a small 

z turning lathe, or part of a 
larger one, or a small steam engine, or boiler, or any 
useful article, such as castings for a small steam engine. 

Weat-street, Havant, Hants. W. POATE, 
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VELOCIPEDE. 

Sir,—Among the various suggestions which have 
‘appeared in your excellent journal in regard to veloci- 
pedes, some of which seem good, though none are free 
altogether from fault,I have not observed any mention 
ofa plan which is very simple and which I should 
think would be likely to prove effective. Ido not know 
whether the idea is old or not, but such as it is I offer it 
for the consideration of your subscribers. The power of 
the person who works the velocipede to be applied by 
means of cranks, but instead of any arrangement of 
levers to act upon them, let the operater tread directly 
onthe two cranks, and thus propel the machine by his 
own weight, alternately thrown on each foot. He must 
stand up tothe work, and at first sight this might seem 
to bean objection to the plan, but I conceive it would 
require less actual labour to attain speed in this way, 
and be less difficult to ascend hills, &c., than by any 
other mode. I except, however, that suggested by 
** Ulrich Zuinglius ;” but the disadvantages in his plan, 
which consists simply of a pair of wheels between which 
the operator runs, propelling them by the action of his 
feet upon the ground, are great. To mention only the 
principal one, think of the mud and disagreeables the 
unhappy traveller would have to encounter, and the 
great strain thrown upon the arms and shoulders when 
he rests,» as proposed, on the two “crutches” 
springing from the axle. By my plan this would be 
avoided and all complicated levers and wheel work 
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being done away with, the power would be applied ina 
very effective and not uncomfortable manner. Of course 
itisabsurd to expect all the ease of an arm chair while 
working any of these machines, but the arrangement I 
propose, would, I think, much reduce the amount of 
work required to propel it, in some cases ludicrously 
great in proportion to the end to be attained. I enclose 
a rough sketch explanatory of the affair which you may 
perhaps think fit toinsert. Hoping that the problem of 
a perfect velocipede may soon be solved by one of your 
ingenious correspondents, I am your obedient servant, 
Fí H. Watton, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


CHUCKS FOR TURNING. 

Sir,—The following is a simple arrangement which 
forms a self-centreing chuck, and the writer has found 
it so serviceable that he gladly gives the readers of the 
Eneuish Mronanic the benefit of the invention. At 
the same time he does not claim to be the originator, as 
it was described to him by a turner of broom and mop 
handles, and is of general use in that trade, from the 
rapidity with which the piece of wood can be mounted 
for turning. A is a perspective view of this useful 
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article. A piece of sound wood is turned up ag usual 
and hollowed out conically—the narrow end or point of 
the cone being at the bottom of the chuck, next to the 
mandril. Three pieces of iron a, b,c, with a tolerably 
sharp edge to each, are then driven in as geen ata, b, c 
The brush turners generally use old three square saw- 
files for the purpose of keeping a sharp edge inwards. 
Any piece of soft wood that will enter this chuck at one 
end will centre itself at once, and when the back centre 
is screwed up the three sharp edges will hold it tightly 
and carry it round against the tool. For turning tool 
handles and similar work, itis perfect. Bis a section. 
i AN OLD HAND AT tHE LATHE. 


THANKS FOR INFORMATION. 

Sir,—Be so kind as to allow me to thank my brother 
readers ‘‘ Horologer ”? and ‘'fCestrian,” for their kind- 
ness in answering my question relating to pivotting, 
and for giving me the address of the publisher of the 
price list of watchmaker’s tools, &c., and I beg leave 
to thank you for your kindness in encouraging the same 
through your columns, AMATEUR WATCHMAKER, 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Fretwork Saw.—I want to work my fretwork saw 
with the foot by means of a crank and treadle. Will 
any reader kindly inform me the best way to manage 
it? Thenew American scroll saw, recently illustrated 
in the HnenisH Mrcuanic, will not answer my pur- 
pose.—W. G. L. 

Stream Boat.—Will any kind reader inform me what 
sized cylinders and boiler it will take to propel a small 
boat with screw? The boat is 36in, iong, 8in. in depth, 
and 7in. in breadth.—J, W. KEELING. 

VaRnisH.—Canany reader inform me how to make shel- 
lac varnish, such as is used for joiners’ tools P—B. 8. H. 

AMALGAM.—Will any reader inform me how to make 
the amalgam used for electrical machines P—EH. W., A 
SUBSCRIBER. 

SUBSTITUTE For Tozsacco, &c.—Can any scientific, 
botanical, or chemical reader inform me of the best sort 
of herbs, etc., easily obtainable, as a cheap substitute for 
tobacco P—G. 

Smuoxina Prpz#s.—Can any reader tell me how'the hole 
is worked through the stems of clay and wooden smok- 
ing pipes P—CHARLES Martin. . 

ELECTRO-MAGNETIC MACHINE, &c.—Will any reader 
tell me how to construct an electro-magnetic machine 
ona cheap scale, and also inform me how to mount 
objects for the microscope P—Ie@noRAMUS. 

Constant Barrmry.—Will any electrical friend in- 
form me how to make a constant battery, one to last 6 
or 12 monthsiwithout any attention? I have made a 
modification of Daniell’s, with water in the zinc anda 
few drops of acid to establish a current, which lasted 
one month, but this is not sufficient, as I want it to work 
a clock.—F. W. WALE. 

Girrorp’s Insector.—Can any practical reader in- 
form me why it is that on starting our Gifford’s injector 
(a No. 4 cast iron), steam escapes at the overflow ? The 
water is supplied from a cisternrather above the level of 
water branch, and the overflow pipe, about 4ft. long, dips 
into, a small cistern just below the injector. In the 
instructions forwarded from the makers, no allusion is 
made to the defect we complain of, and we would, 
therefore, feel obliged by an explanation of the cause, 
andalso the best remedy. I must observe that this 
defect occurs only occasionally, at other times it works 
well.—JosErE DOYLE. 

PRINTING Inks AND COMPOSITION ROLLERS.—Will 
any kind reader inform me how to make the coloured 
inks for cameo stamping, also the composition for 
making the rollers P—AN AMATEUR IN A FIX. 

CHEMICAL WEATHER Guass.—Will any reader inform 
me how to make a cheap and good chemical weather 
glass, giving the exact quantities for the composition 
and the size of glass required P—Epwarp WILLY. 

Worm Curring.—Will any reader inform me how to 
cut a worm on a nine-inch double-geared hand lathe, 
the worm outside the thread 1}; inch in diameter, and 
about five threads to the inch P—JoHun MELLOR. 

WATCHMAKING.—Will any subscriber help me out of 
a dilemma? I am trying to convert a verge watch into a 
lever. I have managed pretty well except on two 
points. I cannot polish the scape wheel to make it look 
nice, and I cannot get the bankings right. I have got 
the drop of the wheel equal, but there is so much space 
between the drop and the banking pins that the pallet 
goes nearly to the bottom of the wheel, and much more 
on one side than the other. Will any one be kind 
enough to tell me the proper rule to find the place for 
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the banking pins? My master is well up in verge work, 
and clock work, but knows little or nothing about 
levers, so I must forage what information I can for 
myself.—Poor COUNTRY APPRENTICE. 

Contouring Care@ut.—Musicus will feel greatly 


obliged if any person will inform him how to stain harp - 


catgut strings a bright scarlet, also green and black, 
without injury to the string or marring its brilliancy of 
tone; also how likewise to stain boxwood instruments 
ebony. i 

PATTERNS FOR ENGINE.—Will any reader tell me where 
I can get all the necessary patterns for a l-horse hori- 
zontal engine P—T. CraBTRER. 

LATHE FOR Screw Curring.—As a mechanical 


| amateur, I am fitting up a small lathe for screw cutting. 


Will any reader kindly inform me the easiest method of 
disconnecting the saddle of the lathe from the leading 
screw, 80 as to get a quicker return motion, or explain 
how the ** split nut” is geared and ungeared ?—J. L. B., 
Manchester. 

Screw PLrate.—Will some reader inform me where I 
can get screws or a screw plate in which the threads 
shall be 100 to the inch, mathematically correct, and 
that can be depended upon for the most exact work Pp— 
A. EVERSHED. 


Brass PonisHineG.—Willany reader inform me how to 


polish brass from the file without burnishing- it P— 
FECHEM. 

Coating Iron with Brass.—I should be much obliged 
to some of your. subscribers if they could inform me how 
to coat iron with brass, not bronze powder, but a sub- 
stantial coat that will stand some wear, whether it is 
to be done without a battery, and if not, will they 
explain the process P—A LINCOLNER. 


OUR SUBSCRIBERS’ EXCHANGE. 


PORTABLE GARDEN HEnainy.—William Reckits has a 
portable garden engine, new, which throws water 40 feet 
high, made by Warner and Sons. He is willing to ex- 
change it for a screw die and stock for iron pipe, or for 
a magnetic coil, of equal value.—1, Belmont-terrace, 
Portswood, Southampton. 

Toous.—I have some complete sets of first-rate tools 
of all shapes and for all uses, which I am willing to ex- 
change for a good chuck and slide rest, suitable toa 
5 inch centre lathe. I will give or take the difference.— 
GLASGOW. 

DRAWING Instruments, &C.—I see that T. Mathews 
wishes to exchange various parts ofan engine for useful 
tools. I have a beautiful case of German silver drawing 
instruments, just new, and three pounds worth ofjoiners’ 
tools. If T, M. thinks those views will suit him, he can 
write to the following address.—R. SYRIL, 37, Portland- 
street, Glasgow. 

If Peter Southall and A. B. ©. D., correspondents to 
the En@Ltisnh Mecanic, will communicate with me, I 
can supply the information they require.—ROBERT JEN- 
Kins, Masbro’ Boiler Works, Rotherham. 

Isee in “Our Subscribers’ Exchange” a gentleman 
Wishing to exchange an oscillating cylinder for a lathe 
or other useful article. If he will forward me his 
address it will perhaps be to his advantage.—Jos. 
Norris, 5, Bedford-street North, Liverpool, May 18. 

ELECTRO-MAGNETIC MACHINE.—I have a first-class 
electro-magnetic machine—a compound microscope, 
magnifying 10,000 super, in box with slides; also set of 
railway ivory chessmen and board in case, size when 
shut up 6in. by 3in.; which articles I should like to ex- 
change for either small steam locomotive, good air- 
pump, or electrical machine.—Ernrst Francis, Bel- 
grave House, Wandsworth-road. 

ELECTRO-MAGNETIC Enainze.—I have a model electro- 
magnetic engine driven by a single cell of Bunsen’s 
battery, in good working order. I will exchange it 
for a good screwing tool, to screw a¢to $in., with taps. 
Address, W. Z., post-office, Alford, N.B. 

SCREWING Srocx.—I have a screwing stock (new) 
with one pair of $ dies and one pair of 2 dies, which 
I will exchange for a microscope or any useful electrical 
instrument,—WASHINGTON. 

ELECTRICAL Macuinze.—J. H. M. has a Cylindrical 
Electrical Machine complete with discharging rods, &c., 
which he would be glad to exchange for a concertina or 
a good telescope; also a violin, which he would 
exchange for either of the above articles. 

Parts or LatnHze.—I have by me parts of a lathe, 
loose head, 6 inches centre, with wheel and screw motion 
—spindle, 11 inches—face plate, 74 inches—two centre 
bits—wheel, dia. 27 inches, rim 3 inches broad, with 
crank—rest, 12 inches in length—and a few other things 
to it. I wish to exchange these for a miscroscope, air 
gun, or magic-lantern and slides.—-Wa#EEL. 

IN REPLY TO ‘‘CHarp.’’—If “Chard” will write and 
let me know full particulars of the way in which he 
wants his engine to work, with a sketch of the same, I 
think I should be able to extricate him from his difficulty, 
and I hope my answer will prove as valuable to 
him as W. Watson’s and E. W.’s are to me. My 
address is W. Hinps, Halesowen-street, Oldbury, near 
Birmingham. 

Viotin.—I have a very good violin worth £5 which I 
shall be glad to exchange for a good photograph 
apparatus with camera, &c.,complete. Address stating 
particulars, E. Mruton, No. 17, Russell-street, Rugby. 

Vetocrerp4r.—I should like to correspond with some 
scientific reader‘of the EneaLrsu Mrecmanrc on the 
subject of velocipede construction. Ithink I have hit on 
a method which is entirely novel. Tomas DUNBAR, 
30, Bradford-street, Walsall. 

Harmonium.—lIf W. H. W., No. 60, will explain the 
following questions, by post, I shall be very much 
obliged. The size and shape of the wood for the case of 
a five octave harmonium.» How the aif get to th 
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reeds. How the stops are made. How the sound is 
increased and decreased. What is the price of a set of 
ivories for keys, or semething that will answer the same 
purpose? How the keys are arranged, &c.—Addvress, 
J. W., 19, Underwood-street, Eagle-street, City-road, 
London. 

Box or Instruments.—I have a good box of instru- 
ments, second hand, which I have been using for 
geometry, 24s., which I should like to exchange fora 
good microscope, or an electro-magnetic machine.— 
MAGNETO. - 

Huxury’s CALCULATOBR.—In answer to E. F. B., my 
calculating machine is at present made only to order 
(see advertisement in No. 59). 
German silver are suitable materials for its construction. 
—J. H. Huxuny, 18, Ironmonger-lane. 

ADDRESS WantEp.—Y. Matthews will oblige by send- 
ing his price for 34” oscillating cylinder, &c.—Address 
through this journal.—Omr@a. 

AppRESS.—For the information of Mr. Dens, my 
address is No. 10, Livery-street, Birmingham. I shall 
be happy to correspond in or upon any terms.—ULRICH 
ZAUVINGLIUS. 

Arm Pump.—J. ©. D. H. M, has a well-made single 
barrel air pump, takes a 5in. receiver, also a small six- 


chambered boiler, which he wishes to exchange for a. 


boiler capable of working a 1#in. cylinder. 


REPLIES TO QUERIES. 


POWER or LENSES, &0.—'' Cepheus ”may ascertain the 
power of his telescope in the following manner. First, 
let him focus it accurately upon a distant object. If 
now he will turn the object glass up to the sky, and re- 
move his eye to some distance from the eye end, he will 
perceive a circular spot of light upon the eyeglass. 
This is an image of the object glass, diminished in the 
exact ratio of the magnifying power of the instrument. 
Tf then, he will measure the precise diameter of this 
image upon a finely divided scale (assisting his vision 
if necessary by means of a magnifying glass), and will 
then ascertain the diameter of his object glass by the 
aid of the same scale; the division of the latter sum by 
the former will give the magnifying power ofthe in- 
strument. Thus, supposing that the aperture of his object 
glass is 2 inches, and the little circle of light inthe eye 
piece is ‘08in, in diameter, the telescope will magnify 
exactly 25 times, or assuming that he has an inch and a 
half object glass, and that the projected image on the 
eyepiece measures ‘08 inch in diameter, his instrument 
would then magnify 18°75 or about 19 times linear. In 
obtaining the magnifying power of a single lens, we 
proceed upon the assumption that the distance of dis- 
tinct vision is 10 inches. If now we find the focal length 
of the lens and divide 10 inches by it, we shall get the 
magnifying power. For example, a lens of lin. focus 
magnifies 10 times, one of + an inch focus 20 times, one 
of + of an inch 40 times, and so on. The focal length of 
alens (when not very short), may be obtained with 
considerable accuracy by projecting an image of the sun 
upon a card, by means of the lens whose focal length is 
to be measured, and when such image is accurately 
defined, measuring the distance between the lens and 
the card. This may be coyveniently- accomplished by 
mounting the card at the ery of, and at right angles to 
the length of, a graduated scale, and sliding the lens 
along. the scale with its ameter parallel to that of the 
card. In the case however of a lens of very short focus 
this method hecomes impracticable; and we may then 
have recourse to the admirable, albeit very little known, 
mode invented by that excellent astronomer, the Rev. 
T, W. Webb, which I cannot do better than describein his 
words. “Three pieces of cork are perforated by a knitting- 
needle, so as toslide along it. To the centre one is 
attached, in a vertical position and with its axis parallel 
to the knitting-needle, the lens to be measured ; in each 
of the others is inserted apiece of a sewing-needle with 
the point uppermost and having its length so regulated 
that a line joining these points would pass, as nearly as 
may be, through the centre of the lens, The cork discs 
carrying these needles are then moved backwards and 
forwards, till the inverted image of the one needle’s 
point, formed by rays passing through the lens, is seen 
coincident and equally distinct with the other needle’s 
point, when both are viewed at once through a tolerably 
strong magnifier applied to the eye, and directed to- 
wards the lens. Then if the needle points are sensibly 
equidistant on each side of. the lens, a condition which 
can be quite sufficiently attained in the course of a few 
trials, it is evident that they occupy the conjugate 
foci, and the distance between them being care- 
fully measured with compasses will be, as a very 
simple proposition in optics will show, four times 
the amount of the focal length of the lens for parallel 
rays.’ The telescope described by “M. English,” 
at page 163, is of such an extraordinarily short 
focus that I wonder it bears so much power as it 
does. To insure accurate performance no object glass 
ought to be much less than 14 times its aperture in focal 
length.—A FELLOW oF THE ROYAL ASTRONOMICAL 
SOCIETY. 

GRInDING LENsES.—If “ Divo Genito” wishes to grind 
smalllenses he may chuck the tool in the lathe ; and, 
cementing his glass-to a handle, hold it against the tool 
as it revolves; being careful. to give the handle a 
conical motion so as not to grind his lens into rings. If, 
however, he intends to construct an object glass, the 
tool must be a fixture on a post, and he must obtain the 
requisite motion by walking round and round it—unless 
indeed he can contrive something on the principle of the 
Potter’s wheel. I am sorry that I cannot help 
“M. English” about Pritchard’sbook. Spon, of Bucklers- 
bury, London, got it for me some years ago. I was 
unaware that it was out of print until I saw your 
correspondent’s letter, mAN AMATEUR TURNER, 


Boxwood, brass, and | 


Bartow Lens.—I beg to thank a Fellow of the Royal 
Astronomical Society, for his kind information relative 
to the above.—LEarweER: l 
Fan Construction.—I have much pleasure in sending 
“An Amateur” a rough sketch of my fan. They are 
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generally- made of sheet iron, but for an amateur tin 
plate or zine is sufficient. I have drawn four vanes, 
but mine has five on either side of the disc.—T. T. Par- 
KINSON, 

Tuse LEvEL.—In answer to Daniel Lambert, if I 
understand his question rightly, about the cutting the 
end of his large tube level.—I should not use any alge- 
bra if I were in the shop and wanted to find the proper 
level to cut off the end of the tube, but I should set it out 
on the drawing board to a tolerably large scale, say 14in, 


ed ee ee 


— 


to the foot, as per diagram, and if he wanted to use any 
calculation it would only be asmallsumin proportion:— 
If 15ft. : 80in. : ; 4ft, 
4 


15)120(8 
120 


to be cut down from one side to make it level, because 
the part to be cut off would be of the same angle with 
the horizontal line as the side of the tube formed with 
its perpendicular.—Tuos. Symons. 

. CENTRE Brrs.—I think “ A Joiner’? would find W. A. 
Clark’s patent expansive bit, with two cutters, suit his 
purpose. One bit bores from 4 to țin., the other from ¥ 
to 14in, i.e. holes of 3in. diameter, I enclose a diagram 


ay 


of thei to%. A, wedge; B, screw to lighten wedge ; 
C, changeable cutter with graduated scale; D, gimlet- 
like point, AMATEUR JACK OF ALL TRADES, 


MECHANIC AND MIRROR OF SCIENCE, Iowe 1, 1866. 


SPECULA Sitvering.—I beg to return my most 
sincere thanks to “An Amateur Turner,” for the great 
pains he has taken to make the subject clear. I perfectly 
understand it after his clear explicit description both of. 
the specula and the eye piece.—_AMATEUR AND READER. 
EQUATORIAL Stanp.—Allow me to express my 
sincere thanks to Mr. Phillip Vallance, for his kindness 


| and courtesy in answering my rather lengthy queries. I - 


now perfectly understand it, throughout, and can only 
express my thanks to that gentleman for having 
described it so explicitly.~ J. ROBISHER. l 
POLISHING PLanEs.—In reply to P. Simpson’singquiry, 
if he can get a painter or druggist to steep his planes 
in a barrel of raw linseed oil for a month, and on taking 
them out rub well a time or two every day with a clean 


| dry rag until he gets a good skin on, he will find it 


answer his purpose. The planes should be weighed 
before put in and after taken out.—R. B. 

Larus Banps.— Systematic’? will, I am sure, be 
much obliged to “G. Burch” for the trouble he must 


have taken in answering his query—but he may take 


my word that cord, for a lathe-band, will never answer. 
properly on account of its stretching. I have had a deal 
of trouble with them, and finally abandoned them for 
“ ont ” ones, fastened wrth steel hooks and eyes, which 
he can obtain from all respectable ironmongers.— 
S. WILLIAMS. we 

Lataz.—Philip B. will get a good and cheap ‘‘hand- 
turning lathe,” “small drilling,” and “shaping 
machine,” from C. Smith & Son, Deritend Bridge Works, 
Birmingham.—8, WILLIAMS. 

Sorrrnineé Fitus.—‘‘ P. and H.” will not do any good 
by allowing workmen to let down the temper of the 
files they have bought “too brittle for wrought iron.” 
It isa delicate manipulation, and can only be done by 
the filemakers who are used to tempering them. I would 
advise them to get the lot ‘exchanged; no respectable 
firm would object to so doing.—S. WILLIAMS. 

Friction PoLIs.—A good polish for iron or steel 
rotating in the lathe, is made of fine emery and oil; 
which is applied by lead or wood grinders, screwed 
together. Three very good oils for lubrication I am 
very glad to mention: olive oil, sperm, and neat’s foot, 
—CAMERON KNIGHT. 

Harp Cast Inon.—The answer to“ Amateur’ is, 
that it ishighly probable the castings are thoroughly 
bad; and I advise him to return them to the maker,— 
CAMERON KNIGHT. 

Borer Tupus.—‘ Locomotive’? will find that his 
boiler tubes are too few and small, his 9 tubes of $in. 
diameter, only give an area of 3'9753in., which is equal 
to one tube 2łin. diameter; put either more, or larger 
tubes in.—Jasres MATHER. 

Pratine.—Annie Marris will find either of the follow- 
ing suit her purpose ; the sécond requires care as it is 
very poisonous. ist, Nitrate of silver one part, common 
salt one part, cream of tartar seven parts; powder and 
mix, 2nd, Nitrate of silver one part, cyanide of 
potassium three parts. Both are applied by wetting 
with a little water and rubbing on the article to be 
plated, which must be quite clean. The powder sold 
by pedlars generally consists of a salt of mercury, and 
not silver, which accounts for its not lasting. Plating 
done by the above will be very thin, but it will be silver. 
—GiORGE HARDEY. 

SMALL CYLINDERS.—I see many correspondents en- 
quiring for small cylinders. I have made a small engine 
which works well, the cylinder of which is formed of a 
piece of brass tube lin. in diameter, the inside being 
filed and. then polished with emery cloth. There is 
not a single screw in my engine. This hint may be 
of use to young beginners. The tube can be had any 
size up to a 2in. bore.—Gror@n HARDEY. 

LoGARitums.—l observe in this week’s MECHANIC an 
answer by “J.8.” toaquery of “J.J. G”? respecting 
‘Logarithms.’ ‘J, G.’s” answer is apt to mislead, as 
it is only applicable to a logarithm whose base is 10. 
He forgets one very important matter, viz., that any 
other number may be taken as a base and a table con- 
structed thereon. The number 10 was merely the base 
adopted by Briggs. The hyperbolic or Napierian loga- 
rithm was founded on another base altogether.—J. L. B. 

RADIUS oF THE Linx’s Curvz.—It is probable that 
our friend’s engine, being so small, has not sufficient 
space between the cylinder and the crank shaft to ad- 


| mit a good link motion; but, supposing that it has this 


advantage, he will easily obtain the curve by placing 
the slide at the middle of its travel, and if he has added. 
the necessary moveable block to the end of the slide rod, 
and taken care to allow also length for the slide to 
clear the valve casing, and for the link to clear the 
studs of the packing gland; then the distance from the 
middle of the block to the middle of the crank shaft will 
be the radius, This radius should be as long as is con- 
sistent with stability for the rods, to prevent vibra- 
tion of the link, which would be inconvenient to a small 
slide. While altering his engine, he has a good op- 
portunity to apply more lap to the slide, if it requires 
it, duly considering the great saving of coals resulting 
therefrom. If the boiler is made of Low Moor iron, 
three-eighths thick and properly stayed, the steam 
should be 150 or 160 per inch.—CamERon KNIGHT. | 
To FLATTEN 4 Sras.—In reply to “8. G.. M.” he is in- 
formed of an easy method; but the operator must be 
rather active. A thin slab 3ft. across should be care- 
fully heated ina proper plate furnace to redness; it 
should lie flat in the fire upon another plate ofnecessary, 
and be quickly taken out and laid upon a thick surface 
table, and another surface, the size of the slab or larger, 
laid upon it, and heavy weights placed thereon till cold. 
Two or three may be done at one time.—CamMERON 
KNIGHT. ; 
SILVERING Brass.—Seeing an inquiry in your paper 
for a receipt to silver brasspand having read some valu- 
able hints myself, I give the following; which am con- 
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stantly using, and know it will answer well, and is the 
best out except the battery :—Get an old cup, or any 
glazed earthen vessel, put in loz. of nitric acid, place it 


on a slow fire, it will boil instantly, and then throw in |. 


some pieces of real silver, as much as you like; this will 
be dissolved at once; as soon as dissolved throw in a good 
handful of common galt to kill the acid, then make into 
a paste with common whitning ; the article required to 
be silvered to be cleaned from grease and dirt, and the 
paste to be applied with a little water and washleather. 
It will keep for years.—A LINCOLNER. . 

Sorrunina Fines.—Cover them with oil and hold 
them over the fire until the oil blazes, and as soon as the 
flame runs all over the file plunge it in the water; or 
put them in a moderate hot oven for half-an-hour if large 
files, but if small the former is the best.—A LINCOLNER. 

Stove Prre.—The answer given td Daniel Wood’s 
question would suit ‘Stove Pipe,” if he would take the 
trouble to look at it.—T. §. 

Scrout.—lIf “ L. L. H. H.” would say what the scroll 
was for, perhaps he might find several readers who 


might assist him; there are several descriptions of 


scrolls and methods of getting them out.—T, S. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


A Poor Muonanic.—The instructions would need illustra-. 


tions; and as but few of our readers would take interest 
in the subject, we must decline to incur the expense, 

Joun CoopEr.—We are not acquainted with any Act to 
regulate the speed ; but we should suppose six or seven 
miles per hour to be the utmost allowed, 

BLUE METAL Toaster,—Received. 

RLSINORE.—We have applied to Mr. Todd, but cannot come 
to terms, 

Q. M.—If you do not obtain protection, any one can carry 
out your invention. > > 

Pianist will see that the question is answered by another 
correspondent. 

R. C,—Next week. 

W. Hinps can obtain full information from Mr, Stanley, 
5, Great Turnstile, Holborn. 

Puituie Smirux.—'‘ Scientific Opinion” was only published 
for two or three weeks, The price was 4d, Dolomite ig 
formed from magnesian carbonate of lime, 

T. S. (Morice Town, Devon).--The mode you describe is a 
very ordinary one, l 

E. T, F.—You had better take if to some respectable 
tradesman. 

C. CANNELL.—Although always. willing to assist our sub- 
scribers by ‘inseiting illustrations, we must decline en. 
graving either the bell-chuck crank or the bell-crank 
lever, Any tradesman in your neighbourhood will give 
you the required information. 

THOMAS SLOANE, —If your invention is a)l that you describe 
it, you had better secure a patent at once, for it is well 
worth one. 

ONUS Propanni.—Send another description. Let it be as 
short and clear as possible, 

. X. H.—The copy has been forwarded as requested. 

TINKER JACK,—1. You can purchase a cylinder much 
cheaper than you can make one. Try an advertisement, 
2, Many instructions on soldering have appeared in the 
ENGLISH MECHANIC. 

T, 8. will see that ‘‘Young Australian” has been answered 
by another correspondent, 

E. E. must send a better-drawn sketch of his boiler, 
draughtsman can make nothing of the one received, 

Sivap.—-The usual Customs duty will be demanded on all 
new articles beyond the ordinary wearing apparel, The 
usual standard weights and measures are common 
through all the States. 

J, Scorrt.—It will save much time and trouble if you write 
direct to Mr, Martin, He will answer you at once. 

CENTRIPETAL is thanked, He will perceive that the query 
has been answered by another correspondent, 

S. W. H.—Such a book is published by Churchill and Son, 
11, New Burlington street, 

J. H—See “Silvering Brass” in “ Replies to Queries,” 
present number, 

Union ZUINGLIUS,—The article is declined with thanks 
We think its insertion would be injurious to the interests 
of the journal. s 

H, W, SHEPPARD is thanked for his communication, which 
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will be duly considered, 

BARAGWANATH & Co’s AMERICAN Twist DRILLS, —The 
communications which we have received from T. T. 
Parkinson, S, H., Aslope, and others on this subject, will 
receive our immediate attention, 

BrAcoN.—The apparatus for stereotyping by the French 
process can be had complete, we believe, from Messrs, 
Dellagena, of Shoe lane, London, with the necessary in- 
structions, We do not see that, you can get it in any 
other way, unless by advertising, They will tell you 
where the paper can be obtained. The type being ren- 
dered perfectly dry, and brushed clean (the “furniture” 
being type-high), is slightly dusted with French chalk; a 
sheet of the patent paper is then laid on the surface and 
dabbed down withabrush; this is then backed with other 
sheets of common paper, well battered down, and when 
taken from the face of the tyye-forme is laid on an iron slab 
over the furnace of the metal pot and there dried. It is 
then dusted with chalk and placed in the iron box in 
which the casting is made, where it is kept in position 

‘ and “taut” by a suitable frame, The metal is poured 
in at one ladling—the sizes of ladles being various, and 
suited ‘to that of the job. This box working in slings is 
rapidly moved so as to ensure a proper distribution of the 
metal contained ; cooling is accomplished in a minute or 
two, the box opened, and the resulting plate ready for 
squaring and turning, and mounting. As to the plaster 
process, the following, we believe, is the method :—Sup- 
posing the “spaces” to be “high, the surface of the 


type is first rubbdd over with an oily substance; and 
then the page is placed in a frame, and plaster of Paris 
in a liquid state poured evenly over it. This soon sets, 
when it is carefully removed from the type face. Sup- 
posing the mould.a good one, it is placed in an oven 
heated to about 400° Fahr., and baked thoroughly dry 
and hard. After the baking the mould is placed face 
downwards upon a plate of iron termed a floating plate, 
which is placed in a cast-iron box the cover of which 
(having the corners cut off that the metal may enter) is 
placed above the back of the mould and secured there by 
ascrew. The whole apparatus is next suspended from a 
crane, whence it is run down into an iron vessel con. 

_ taining the molten lead, and the metal is forced by hydro- 
static pressure through the open spaces at the corners of 
the lid into every hollow in the mould. The result is the 
plate, which, when the box after ten minutes’ immersion 
has been raised and opened, is taken out and turned in a, 
lathe to ensure evenness of surface and uniform thick- 
ness, 

STICKLEBACK,—Tredgold gives an estimate, as in the fol- 
lowing tables, of the loss of power which takes place in 
high-pressure and condensing engines. In an engine 
which has no condenser :— 


The pressure on the boiler being .sse.ssssssseesese 10000 
1. The force necessary to produce motion 
of the steam in the cylinder ....sesser 
2. By cooling in the cylinder and pipes . “160 
3. Friction of piston and waste seses. 2'000 
4, The force required to expel the steam 
< into the atmosphere „.seessessesssrosasene *069 
5. The force expended in opening the 
valves, and friction of the parts of 
an engine .ssccversscesoeseves E wee ‘622 
6. By the steam being cut off before th 
end of the stroke.. uacnissirerre essee 1'000 
Amount of deductions ,.eesseresssrrererseso . —- 3920 
Effective pressure neses 6-080 
The loss of power in an engine which has a condenser :— 
The pressure on the boiler being sssesresessesseese 1'000 
1, Force required to produce motion of 
Steam into cylinder...esesssererrssa seess © "OOT 
2. Cooling in cylinder and pipes n 016 
3. Friction of piston and loss wo... eee *125 
4, Expulsion of steam through passages, ‘007 
5. Force required to open and close 
valves, raise injection water, and 
overcome friction of the axes sess. 063 
6, By steam being cut off before end of 
SUYO O orirun onastna EEA EE E 100 
7. By power required to work the air- 
i pump COPA A PORK Ae THE CLOTHE HEE EES REN MAD OOe OCs Hae i 5 
Amount of deductions srsesssrrrssssererese =——— "368 
Effective pressure sses 632 


You may consult Tredgold, Farey, and Galloway on the 
“ Steam Engine,” and Pambour’s “ Théorie dela Machine 
à Vapeur.” Under ordinary circumstances the steam 
from a cubic inch of water at 212° occupies a cubic foot, 
or 1700 times the space previously occupied by the water 
from which it was formed. 


PROPERTY RECORD, 


AT THE T® DON TAVERN, 
By Messrs, WALLEN AND CLUNN. 

Freehold 8a, 3r, 25p. of meadow land, fronting Shern 
Hall-street, Walthamstow—sold for £4,000. 

Freehold residence, being No. 18, Francis-terrace, Vic- 
toria Park, let at £30 per annum—£480,. Ditto, No. 26, 
ditto, ditto, let at £27 per annum—£380. Ditto, No, 27, 
ditto, ditto, let at £80 per annum—£380. 

AT GARRAWAY’S. 
By Messrs. Henry HAINES AND SON. . 

Freehold residence, situate in Fox-lane, Church-road, 
Norwood —£2,440, 

By Mr, WARD. 

Leasehold two residences, being Nos. 35 and 86, Richmond- 
terrace, Clapham-road, producing £90 per annum, term 723 
years from 1855 at £15 per annum—£800. 

. By Mr. NEwson. 

Leasehold two houses, being No, 26, Crabtree Shot-road, 
and No. 1, Alder-street, Peckham, producing £44 2s. per 
annum, term 99 years from 1861 at £6 4s, per annum— 


£315. 
AT THE GUILDHALL COFFEE-HOUBE. 
. By Messrs. WILKINSON AND HORNE, 
Leasehuld residence, being Devonshire Villa, Hounslow, 
also a ground.rent of £12 per annum arising out of two 


residences adjoining, term 99 years from 1850, at £12 per |: 


annum—£1,100, 


MEETINGS FOR THE WEEK. 
TuESDAY.—Civil Engineers, 8, President’s Annual con- 
versazione.— Royal Inst., 3. Prof. Ansted ‘‘On the appli- 
cation of Physical Geography and Geology to the Fine Arts.” 
WEDNESDAY.—Society of Arts, 8. The Hon. O. Gavan 

Duffy, ‘On Popular Errors concerning Australia.” 
_FRipay.—Royal Inst., 8. Prof, Roscoe, “ On Opalescence 

of the Atmosphere.” 


LONDON COAL EXCHANGE. 
PRICES OF COALS PER TON AT THE CLOSE OF THE MARKET. 
Hastings Hartley, 


Gosforth, 16s. 8d. ; Harton, 16s, 8d.; Braddyil’s. Hetton, 
Is. 6d.; Hetton, 18s. 6d.; Caradoc, 18s.; Harte- 
pool, 18s. 3d.; Heugh Hall, 17s. 9d.; Kelloe, 17s. 6d. ; 
South Kelloe, 17s. 6d.; Tees, 18s. 8d.; Cannel, 17s. 9d, ; 
Ships at market, 40; sold, 28 ; unsold, 12, At sea, 35, 


17s, 3d.; Holywell Main, 178.6d ; 
West Hartley, 17s. 3d.; Eden Main, 16s, 9d.; Wallsend 


PATENT RECORD. — 


Selected from the Commissioners of Patents’ Journal, 
LIST OF SPECIFICATIONS, ‘Ga. ’ 


1378, Pile driving machines, W. Eassie—ls, 10d. 

1379, Bedsteads, G, Copus—10d. 

1380, Atmospheric forging hammers, H. Raymoud—8d, 

1381. Sliding gas pendants, G. H, Brookes—84, . 

1382, Breech-loading-fire-arms, S. Bbrall—4d. 

1383, Spinning, T. Marsden—6d. 

1384, Sewing machines, H. De Mornay—8d. 

1885, Obtaining compounds of nitrogen and sulphur, T, 
Richardson and M. D. Rucker—4d. 

1886, Purifying coal gas, &c., W. Davey—10d. 

1387. Screws and screw drivers, A. V. Newton—6d. 

. Manumotive carriages, G. Read—4d. | 

. Ornamenting fabrics and leather, W. Clark—4d, 

. Telegraph;supports, O. Varley and A. $, Varley—Is. 

. Spinning and doubling, C. Bradley—4dq. 

. Raising oil and other liquids from deep wells, W. E. 

Newton—Is, ; 


1393. Distilling apparatus, J. A. Coffey~is. 
1394, Steering apparatus, J. Martin—4d, 
1395. Wet gas meters, W. Smith and G, B. Smith—10d. 
1396, Trenching and draining land, W. Eddington—10d. 
1897, Circular knitting machines, B, Attenborough, §, 
Mellor, and G. Blackburn—4d. von 
1398. Railway cressings, J. Armstrong~6d, 
1399, Paper hangings, J. Wylie and J. Rew—4d. 
1400, Chimney pots, R, Haswell—4d. 
1401. Gauze covers, guards, &c., D. Powis and H. Brittain 
the younger— 4d, 
1402. Safety lock, W. E. Gedge—4d. 
1403, Casing for the stock and lock of fire-arms, A, Q. 
Gigorie—8d., 
tae Cia engines, J, Shand—10d, i 
405. Freezing and cooling liquids, J, H. Johnson—6d. 
1496. Locks, W, Hodson a cas 
1407, Sewing machines, J. M, Clements—Is. 
1498. Cutting off the upper parts of piles, G, Furness and 
hie 7 . Slater—4d, | 
. Substitutes for animal charcoal, R. Muller 
Weld, and J. F, Powell—4a, SOR : 
1410. Lamps, P. A. Le Comte de Fontaine Moreau—8d. 
1411. Cutting screws, E. McNally—8q. 
1412, Producing and applying electricity, H, Wilde—4d, 
1413, Dyeing and sizing yarns, I. Holt, W. Holt, J. Holt 
Ip and J, Maude—4d, f 
414, Treating materials for manufacturi i 
Cee cturing china, etc., 
1415, Clocks, H. Adler—4d. 
vee P H. Gibbs—4d. ` i 
. Looms, T, Calvert aad D, Montgomery—lod. 
1418. Mangle, H. Nunn—8d, oa 
1419, Screw gills, T, Beanland—10d, 
1420, Printing calico and linen, J. Dale and A. Paraf—4d. 
1421, Hydraulic cranes, H. A. Bonneville—8d, 
1422, Lamps, C. T. Moller—10d, 
1423.. Presses, G, Ashcroft—8d, 


Retorts, &., J. A, Coffey—4d, 
? prea Ig of hoops and tyres, J. Ramsbottom— 
S. š 


. Cast-steel railway tyres, J, Firth—10d, 
. Looms, D, Welsh—4d. l 
Applying coal-tar colors to cotton and linen, R. 
Maxwell—4d. 
. Cores and moulds, D. Law and J. Bennet—1s, 2d. 
. Sorting fibres, R. A. Brooman — 1s, 2d, 
. Railway brakes, J, X. J. Barbaix —4d. 
. Ornamenting table cloths, W. Madders—8d, 
. Hire-arms, E. Paton—4d, 
. Cores and moulds, J, H. Johnson—6d. 
. Coke ovens, J. Gjers—Is, 8d. 
. Breech-loading fire-arms, ordnance, &., T, Witson ` 
. Gas burner, G. Bray—4d. 
88, Artificial fuel, H. Gibbs—4d. 
Spinning rollers, W. E., Newton~4d, 
. Spinning, weaving, and knitting machines, H., E 
Newton—2s. . 
» Lathe rest, T. H. Hoblyn—i0d. 
. Glazing bonnets and hats, J. Eustace—4d. 
. Treating fibrous materials and producing soap, M, 
Henry—4d. l 
. Goffering machine, ©, Cotton, P. Anderson, and 
D. Booker~ 4d, . io 
. Knitting machines, W. Clark—2s.. 
. Corset busk, W, E. Gedge—6d, 
Rotary steam engines, &c., J, A, Heinrich—1g, 
. Blast furnaces, R. Canham—10d, 
. Loading and discharging cargo, G. Elliot and R. 
- Olark—104, } | 
. Extinguishing fires, C. B. Spaeth —4d.. 
. Furnaces, M. Cohen—4d, 
. Sawing machines, G. Frazer—10d, 
. Purifying oily and fatty matters, 8. Sequelin—8d, 
. Ornamenting japanned surfaces, L. Brierly—4d, 
. Cast steel railway tyres, J. M. Rowan—4d, 
1456, Manufacture of oil from fatty matters or residual 
products, R. A, Brooman—8d, 
. Electro-chemical process for reproducing writings, . 
drawings, &c., R, A. Brooman—4a, 
58. Gas and fluid meters, R. A. Broomian—8d, 
. Turning spherical forms, T. Bourne—4d, 
. Manufacture of steel, L. Moser—1s. 10d, 
Breech-loading fire-arms, and sights for rifles, T. 
_ Bissel—is, : 
1462, Fastening the drawers of cabinets, L. Diele—10d. 
1463. Loading cartridges, G, G. Bussey —4d. 
1464, Washing materials for manufacturing textile fabrics, 
J. A. Heinrich—6a, 
1465, Shirts, H, Lipper—8d. 
1466. Bottle stopper, W. Settle—6d., . 
1467, Manufacture of lime, P, A, Le Comte de Fontaine 
Moreau —4d, 
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1468, Obtaining motive power, H, Mosely—ss, 2d, 

1469. Furnaces, P. Young—8d. 

1470, Keyless watches, H. Son—Is. 

1471, Chimney tops, E. Myers and J. Siodart—8d, 

1472. Vices, W. Johnson—8d. 

1478. Locking screws and nuts, F. A, Paget—8d. 

1474, Apparatus for cuttivg off piles below water, C. H. 
Murray—10d. 

1475, Mounting circular saws, W, T. Hamilton—I1s. 

1476. Dog leash, 8S. Davis—4d. 

1477, Road scraper, W. Smith—6d, 

1478, Wickets, W. H. Stanley—4d, 

1479, Cleaning tubes, cylinders, &c,, J. Hare—4d. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For a new warehouse in Henry-street, Dublin, exclusive 
of plate glass, revolving shutters, and fixtures, fot Messrs. 
Evans, Hazleton, Scott, and Co., Mr. William Fogerty, 
architect, Quantities supplied by Mr. E. P. Gribbon :— 
Nolan(accepted), £4,596. 

For building the Knaphill Wesleyan Chapel, Woking, 
Messrs, Pocock and Co., architects:—Minty and Sons, 


£674 15s.; Nightingale, £579; Harris, £489 ; Mason, 


£439, 

For rebuilding of the Hackney Gazette Office. Mr. J, 

Lovegrove, architect :—@Gander, £755.16s. ; Gray and Son, 
. £619 15s. ; Nightingaie, £554; High, £550; Crabb and 
Vaughan, £493; Darkin, £435. 

For the erection of a Congregational church at Old Ford. 
Mr. Rowland Plumbe, architect. Quantities supplied :— 
Ennor, £3,264; Brown and Robinson, £38,225; Perry, 
£8,213 ; Myers and Son, £3,175 ; Carter and Sons, £3,136 ; 
Webb and Sons, £3,053 ; Nixon, £3,044. 

For repairs and alterations to a house in Montague- 
square, for Mr. S. A. Hart, Mr. H. H. Collins, architect :— 
Newman and Mann, £2,110; Westacott, £2,030; King 
and Sons, £1,928 ; Clarke and Mannooch, £1,647. 


For two houses and shops, for Mr. Thurgood, in Union- | 


street. Mr. Bletchley architect. Quantities not supplied :— 
Mashman, £1,345; Roper, £1,885; Hyde, £1,298. 

For house and shop in Ogle-street, Mr, Tarring, archi- 
tect :—Foxley, £781 ; Cock, £780; Scott, £697; Richards, 
£678 ; Hyde, £644, 


For alterations at St. Chad’s Cheetham, Manchester, 


Mr, Herbert E. Tijou, architect :—Brady (accepted), £189. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The corporation of the borough of Shrewsbury are pre- 
pared to receive tenders for the erection of corn markets 
and corn exchange, according to plans, specifications, and 
conditions of contract, to be seen at the offices of the 
architect, Mr. Robert Griffiths, in Stafford. 

The directors of the Chartered Gas Company are pre- 
pared to receive tenders for the cartage of coals. Specifica- 
tions at the company’s office, Horseferry-road, Westminster. 


Persons desirous of tendering for the erection of a new. 


south aisle, re-seating and other works at Tichfield Church, 
near Fareham, Hants, can see the plans and specification 
at Mr. G. Preedy’s, Surveyor, Andover. 

The Town Council of the borough of Brighton will receive 
tenders for the erection of two groynes, on the beach, in 
the said borough, namely, one opposite Camelford-street, 
and one opposite Rock-place, and heightening and extend- 
ing the existing groyne, opposite Charlotte-street, and 
repairing a groyne, about 76ft., to the eastware of Charlotte- 
street groyne. Specifications at the office of the borough 
surveyor, Mr, P. C. Lockwood, C.E., at the Town-hall, 
Brighton. 

The directors of the Broadstairs Waterworks Company 
(limited), are prepared to recive tenders for the erecting 
atower to carry tank, engine-house, and ‘coal-store ; also 
for sinking well-shaft, &c. Plans and specifications at 
the Company’s office, 2, Albion-street, Broadstairs. 

The Guardians of the Tonbridge Union are desirous of 
receiving tenders for the building of additions to the 
Hospital at the Workhouse, near Pembury, according to 
the plans and specifications, to be seen at the office of the 
Clerk, 4, Belvedere-terrace, Tunbridge Wells. 

Tenders are required for the erection and completion of 
a Rectory House at St. Lawrence, in the Isle of Wight. 
Plans and specifications on applying to the Rev. C, Malden, 
Albury Villa, St, Lawrence, 

The direetors of the South-Western Villa Residences 
Company (limited), are desirous of receiving tenders for 
the erection of three villa residences, on their estate, at 
Worcester Park, Surrey. Specifications can be obtained 
of J, Giles, Esq., Architect, 28, Craven-street, Strand, W.C, 


PHOTOGRAPHIC NOTES. 


Magic Puotograpus.—A correspondent of the Photo- 
graphie News says the demand for magic photographs, 
and the eagerness for drawing-room and parlour photo- 
prestidigitation, is decidedly on the increase, both in 
town and country. One of the best moves out, and 
which many might follow with advantage, is to copy 
carte de visite portraits for the persons represented in 
the pictures, as humanity, as a rule, will feel more 
anxious and more interest in bringing themselves out 
with a few drops of water, than strange subjects. One 
enterprising genius, I sce, calls it the new and startling 
* aguemirabilisdodge.’? At the same time, heads of 
families, and those wishing to make presents, should be 
cautious, and only procure their magic from photo- 
graphers and dealers of well-known respectability and 
standing, which will be a guarantee that the subjects 
are entirely free from coarseness, indecency and 
vulgarity. Photography has been extensively used for 
reproducing much that is objectionable and gross, and 
it is rather a curious fact, which the writer of this 
leaves to the opinion of his readers, that an immensely 
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circulated cheap weekly paper—a paper that professes 
to care largely for the moral and physical well-being of 
the working classes—contains the greatest amount ofa 
questionable character photographic advertisements of 
any paper out. 

A Locat Exurprrion.—In the course of two or three 
months an exhibition of pictures, photographs, &c., &c., 
will take place at Tavistock, under the auspices ofa 
Provincial Society, established for the encouragement 
of literature and art. An address and the award of 
prizes will be made by Earl Russell, The meeting is 
looked forward to with much interest, and is calculated 
to be a most influential and successful one; so photo- 
graphers who have works that they wish to exhibit or 
dispose of had better prepare and put themselves in 
communication with the Tavistock Secretary. Photo- 
graphers should also bear in mind that the time is ap- 
proaching when the Royal Cornwall Polytechnic—a, 
society from which photography has received so much 
courtesy and attention—will open the Hall, at Fal- 
mouth, for the reception of their productions, 


SCIENTIFIC NOTES. 


Mr. W, F. Fuller, of Chicago, has invented a machine 
for amalgamating gold by means of melted lead, instead of 
quicksilver, The machine is constructed so that the pul- 
verised quartz is forced through the melted lead by atmos- 
pheric pressure, and by this means it is contended that the 


gold is extracted more completely than by any process of. 


amalgamation with quicksilver. A trial of the machine 
was lately made at Chicago, and a committee appointed 
to examine its practical working made a favourable report 
on the result, and claimed the invention as something 
wonderful, Itis known that melted lead will form a com- 
plete alloy with gold, and being much cheaper than 
quicksilver, it is not improbable that the invention of 
Fuller’s machine may prove an era in the history of quartz 
mining. 

In the factories where albumenized photographic paper is 
made a considerable quantity of paper is spoiledin the 
process, and it isthen of but very little use, In Paris and 
Berlin this paper has always been washed as free as 
possible from the albumen, and then worked up into en- 
velopes, Dr. Jacobson has found a new use for this paper ; 
he proposes to stain it with aniline colours and to 
employ it for labels, covers of boxes, and general 
decorative purposes. By being splashed with concentrated 
alcoholic solutions of the various aniline colours, the waste 
of these coloured papers, according to the Reader, is now 
converted into marbled paper, of a much more beautiful 
appearance than what is produced by the old process, from 
the green-gold lustre which the films of these substances 
possess, The papers obtained by this method retain the 
gloss, the bright ‘‘satin’’ surface of the albumenized ma- 
terial, and are almost as brilliant by transmitted as by re- 
flected light. They are said to be well adapted for shades, 
transparencies, paper lamps, and other means of decorative 
illumination. 

M. Fremy at a recent meeting of the Academy of Sciences 
at Paris exhibited a diamond, with a yellowish tinge, worth 
60,000f. M. Halphen, its owner, stated that a diamond of 
thesame weight with a rosy tint. would have three times 
the value. He added that he had accidentally discovered 
that this tint was acquired by submitting the diamond for 
a few hours toa high degree of heat, but, unfortunately, the 
colour lasted for a few hours only, 


PRICES CURRENT OF TIMBER. 


Per load— £8. £ 8, £ sť £ 8 
ea Coeeeseeee reson 1 10 12 10 Memel eeesoesseree 0 Q Q 0 
Quebee, red pn. 3 5 4 15| Christiania, per 
yellow pine 215 3 10 C. 12 ft. 
Memel ne.. 00 00 by 3 by 
Memel fir........ 3 5 310 9in. yellow 18 0 23 0 
Riga Ovoesoreeeneren 3 5 3 10 Deck, Plank, 
Swedish wo... 2 56 210 Dan tzie 
Masts, Quebec, , per 40 ft 
rd. pine... 610 810 5 in. .. 014 1 6 
yellow pine 5 0 6 O} Staves,perstand- 
red pine..... 0 0 O 0 ard M. 
Lathwood, Dant. Quebec, pipe ... 80 0 85 0 
fm... 5 0 6 O puncheon.,. 20 @ 25 0 
Canada, ist qual. 17 10 20 0 | Baltic crown 
Oanada,2ndqual. 12 10 14 10 pipe sse... 170 O 190 0 
MISCELLANEOUS. 
LS £ 8. B £ 8, 
Pumion STONE pr Olive, Gallipoli... 59 0 0-0 
tOn seses 5 O 8 0| Cocoanut, Coch. 
OILS, &c. TON. seccevveoree 53 0 53 10 
Seal, pale pr. tun 51 O O 0| Palm, fine ......... 41 10 42 0 
Sperm body ......124 0125 0j Linseed ........3 0 0 0 
Cod LEELEE ZTE ZIZTIEEIEN] 48 0 0 0 Rapeseed, Eng. 
Whale, Sth Sea pale Sooseoetesse 44 0 (6) 0 
pale susous 48 0 O O| Cotton, seed s.. 27 10 32 10 


LATEST PRICES OF METALS. 


COPPER. £ s|. à. £ S d. 

Britis h—cake and tile.,........per toa 35 0 OQ 86 0 0 

Sheet Speceoedsersercesteoosesseastsaseeeee do 90 0 0 91 0 0 
IRON. 

Pig in Scotland astsoasoseessors ss DOL ton, 2 10 0 cash. 

Welsh Bars, in LOndon.. ss. do 710 0° 7ł5 0 

Wales sasrosrsesso do 615 0 000 

Staffordshire ... do 810 0. 8135 0 

Sheets, single in London s.s... do 1010 0. 000 

Hoops, first QUALILY. cssvescoeosses do 9 10 0 9 15 0 
LEAD. 

Pig, Foreign....sscscssescsseweepor fon 20 5 0 2010 0 

Red or minium @teecavegeves ses eased do 22 5 0 22 10 0 

QUICKSILVER sonee-seescoodsesoevevee POL bottle 7 0 0 0 0 0 
TIN. 

BANCA. sassasesonosoncovseovoseasseose POI cwt 3 17 0 3 18 0 

English DIOCKE..essecsecsseeees o 4 4 0 4 5 0 
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SCALE OF CHARGES. 

WANTED TO PURCHASE, Thirty words ... 
Every additional Ten words ies ge ? 
FOR SALE, Thirty words... ° a 
Every additional Ten words ie T 
SITUATIONS VACANT, Twenty words 
Every additional Hight words... ni 
SITUATIONS WANTED, Twenty words 
Every additional Eight words ... a ia 

Postage stamps received from advertisers in town or country. 


OFFICE, 75, FLEET STREET, LONDON. 
~ SITUATIONS WANTED. 


T- IRONMONGERS, &c.—Wanted by Advertiser, a 

Situation as Assistant, &c.,in town or country. 
Has had ten years’ experience in all branches of the 
trade.—T. F, S., 121, Tottenham-court-road, W. 


TE or Vice.—Situation wanted by a Young Man 
as above. Address G. S., 36, Bean-street, Friar- 
street, Southwark. 


Qe (Master), Bellhangers, &c.—A constant 
Situation by a good General Hand; reference if 
required. A. Z., 39, King-street, Long-acre. 


Mo eieen and Engineer.-Wanted a situation to 
take charge of Machinery. Address H. Y., 192, 
Globe-road, Mile-end. . 


ATCH Makers.—Wanted a situation as General 

Jobber; thoroughly experienced in English and 
foreign work; town or country. Address E. M. §., 7, 

Mayfield-place, Dalston. i 


ODELLER, Chaser, or Repairer, in Iron or Brass- 

Foundry work ; used to dipping and brass finish- 

ing in lamp or chandelier work. H. 0., 13, Little Dean 
street, Soho. - 


SITUATIONS VACANT. 


O IRONMONGERS.—Wanted, an Improver in the 

Furnishing Trade. Must have some experience at 

the connter. Aged from 18 to 21. Also a respectable 

Youth, as Outdoor Apprentice.—Apply by letter stating 

last situation and salary expected, to Ironmonger, 5, 
High-street, Kingsland. 


OREMAN BRASSFOUNDER WANTED, must have 

had considerable experience as Brassfinisher and 

Gasfitter, first class reference indispensible. Address, 
H. B., Mrs. Leggat, 48, Candleriggs-street, Glasgow. 


O BRICKMAKERS.—Single and Full Stool, good 

Sand Stock Moulders. Wanted, for strong clay; one 

to set the bricks in clamp; also one to set a Scotch 

kiln, Country moulders preferred.—Apply to E. Wright, 
Clay-hill, Enfield, Middlesex. 


EWEL-CASH Makers.—Wanted a Liner or Improver. 
Apply 80, Wardour-street. 


AILOR Out (Good) wanted. Apply at J. Levy’s, 11, 
Church-street, Spitalfields. 


TO LET. 


HOTOGRAPHERS.—Glass-house to Let, well situate ; 
good neighbourhood; S.W. district; special ad- 
vantages by arrangement. Apply C. A., 1, Moore-park- 
road, Fulham-road. 
HOTOGRAPHERS.—A Glass-house to Let, or Work- 
shops for a light Business. H. Ireland, 3, Spur- 
street, Leicester-square, bottom bell. 


S EAM-POWER to Let, with large Rooms. 
35, Old-street, E.C. ; Goswell-street end. 


FOR SALE. 


OR SALE, SIX SECOND HAND PORTABLE 
ENGINES, by different makers, from 5 to 9 Horse 
Power, in good repair, suitable for Contractors or Agri- 
cultural purposes. Apply to §. Atkinson, North 
Thoresby, near Louth, Lincolnshire. 


OR SALE, a TABLE LATHE, with face plate com- 

plete, centres 24, first|class finish (cheap), also sets of 
castings for 2 horse power engines, and 3% centre lathes, 
Stanley, 33, Fieldgate-street, Whitechapel, H. 


EWING MACHINES.—The Working Man’s, Price £2 
and £3 15s., does Tailoring, Dressmaking, Embroider- 


n 


COFMOFONOLh 
ROBDHDOROA 


Apply 


ing, and all ordinary domestic sewing, on thick, thin, or 


glazed materials.—26, Liverpool-street, King’s-cross, 
London 


OR SALE, One Oak Tree, containing about 170ft,; has 

. been felled 12 months; delivered to Wansford Sta- 
tion. For particulars apply to Chas. Fullard, Thorney, 
near Peterboro’. 


ORFEITED Pledges for Sale. Bargains to Suit 
Every One. <A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
and Salesman, 44 and 46, Westminster-bridge-road, S. 
Money Advanced. 


OASI ON es ih aa oes Be 
O IRONFOUNDERS, IMPLEMENT MAKERS, &c. 
—To be disposed of, a BUSINESS in a good agri- 
cultural district, 4 miles from a Railway Station. Stock 
to be taken at a valuation.—Apply X. Y., 27, Gretten- 
terrace, Green-street, Victoria-park, London. 
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O CONTRACTORS and Others.—To be Sold, a 

Bargain, a new 10-H.P. Portable Engine, by an 
eminent maker.—Apply to John Smith & Co., Engineers, 
&c., 27, Leadenhall-street, London, E.C. 


HREE-HORSE Engine and Boiler, complete (fixed), 
T to be Sold cheap.—Can be seen at work at W. J, 
Coleman’s Mustard Mills, Bury St. Edmunds. 


ORTABLE ENGINE for Sale, a Bargain, quite new, 
4-horse power.—Apply to Smith Brothers, En- 
gineers, Thrapston. 


EAM ENGINES, STEAM ENGINES, STEAM 

z ENGINES.—25-horse PORTABLE, by Ruston and 
Proctor ; Lincoln’s, with two 102in. Cylinders, only been 
used at one job; 25 horse Horizontal, with heavy fly- 
wheel, nearly new. The following are quite new: One 
12-horse ditto, 10-horse ditto, 5-horse, with bright 
governors, feed-pump, fly-wheels, &c., all horizontal.— 
R. H. Williams, 224, Grange-road, Bermondsey. 


OILERS, BOILERS, BOILERS, all High pressure, and 
with fittings: 30-horse power Multitubular Cater S 
Patent, nearly new; 8-horse upright Barron’s Cup 
Surface ditto ; 8-horse power Cornish; 6 and 8-horse 
power Return Flue Eggena, and other steam boilers, 
from 6-horse to 16-horse power, for Sale.—R. H, 
Williams, 224, Grange-road, Bermondsey. 


QTEAM-ENGINE and BOILER, Henry Cater’s patent 
S Multitubular, 30-horse power, Boiler, 14 feet by 5 
feet 6in., with Steam Chest; 25-horse High-pressure 
Horizontal Steam-engine, with heavy fly-wheel, both 
nearly new, together or separate.—Address, R. H. 
Williams, 224, Grange-road, Bermondsey. 


a E S 
OR SALE, CHEAP, THE FOLLOWING 
ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, and a large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
L5in. letter press, a small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


ECOND-HAND PORTABLE ENGINE, with 


NEW MORTAR MILL. The Engine, 5 horse-power by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft, Gin., and rollers 3ft., diameter. Price, com- 
plete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


WANTED TO PURCHASE. 


ANTED Six Sets of IRON WORK for COAL 
TRUCKS.—Apply to Chas. Fullard, Thorney, 
near Peterboro’. 


ANTED TO PURCHASE.—A 10in. or 12in. slide. 


lathe, in good working order. Bed 20ft. to 30ft.— 
Address, J. A. K., 50, Nelson-street, Belfast. 


BENS OQOQN’S 
= WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks ,, l, 200 4, 


| BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 
J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, 
22, SKINNER STREET, SNOW HILL. 


- Manufacturer of Photographic Apparatus. Complete 
Sets, 45s., 63s., 105s. See catalogues. 

Lenses for Telescopes and Microscopes. 

Steam Engine Models, Cylinders, &c. Catalogue, 


Part 5. , 

Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material, 


DESCRIPTIVE CATALOGUE. 
Szcrion 1.—Achromatic Telescopes and Microscopes. 
Szction Il.—Magic Lanterns and Dissolving Views. 
Sxctron [11l.—Photographic Apparatus and Materials. 
Section IV.—Surveying, and Nautical Instruments. 


Sxcotion V.—Galvanic Batteries, Electro Gilding and 
Silyering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus, 


Each Section Post-free on receipt of two stamps. 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, Snow HILL, LONDON. 


ENGLISH MECHANIC AND MIRROR OF SCLEN CE. 


LONDON ‘ASSOCIATION OF FOREMEN 
ENGINEERS. 


T the next MONTHLY MEETING to be held on June 
2nd, JAMES ROBERTSON, Esq., of Bankside. will 
read a, Third Paper on “THE DEVELOPMENT OF THE 
IRON TRADE.” The chair will be taken at 8 p.m, by Mr. 
JOSEPH NEWTON, Royal Mint. 


DAVID WALKER, Secretary, 
14, Canterbury-place, Lambeth, S.W. 


CHAPPUIS’ 


Daylight Reflectors, 
P. E. CHAPPUIS, 
PATENTEE AND MANUFACTURER, 


No. 69, FLEET STREET. 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
ON WOOD, _ 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS, 


CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE 


BY 
SHILLED ARTISTS. 


Estimates supplied with promptness. 


Country orders executed with the utmost care and 
despatch. 


STRAND, LONDON, W.C 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers’, Ironfounders’, & Engineers’ Valuer, 


ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


SAMUEL WORSSAM- & C0. 


y 
Mes cad í 

wA, 
: Ñ l Having purchased of M. Perin, of Paris, the sole 
A j right to Importand Sell his BAND SAW BLADES 
4 if throughout the United Kingdom, beg to announce 
that they are now in a position to supply these Saws 
ZN from 1-16th ofan inch to 8 inches ın width, and up 

We to 50 feet in length. 


KP 266, 


A 


g The vast superiority of Perin’s Band Saws over any 
“2 Others in point of finish, toughness, durability, and 
evenness of temper, is how everywhere admitted, 


N 8. W. and Co. keep a large stock of all sizes up to 
WAG; 2in. wide. from which they can supply orders to any 


i part of the kingdom, within twenty-four hours 
notice, 


ON For Price Lists apply to 

SY)\ SAMUEL WORSSAM & CO. 
: | SAW MILL ENGINEERS, 

304, KING’S-ROAD, CHELSEA. 


RELEYS PATENT METALLIC PISTON 


is the only Piston with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight, 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Bylinders and air-pumps of any dimensions 
either ashore or afloat, redored without removing boring bars, and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to A. 
RIPLEY, 14, Brook-street, Lambeth. 


HOLLOWAY’S PILLS.—Enfeebled Existence. 


—This medicine embraces every attribute required in a general 
and domestic remedy. It overturns the foundations of disease laid by 
impure air and indigestible food, In obstructions or congestions of 
the liver, lungs, bowels, or any other organ, these pills are especially 
serviceable and eminently successful. They should be kept in every 
family, as they are a medicine without a fault for young persons and 
those of feeble constitutions. They never cause pain or irritate the 
most tender bowels or most sensitive nerves. Holloway’s Pills are the 
best known purifiers of the blood, and the best promoters of absorp- 
tion and secretion, which remove all poisonous and obnoxious parti- 
eles from both solids and fluids, 
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“RECONNOITERER” GLASS, 


10s. 10d. SENT FREE. 
THS “ TOURISTS FAVOURITE ” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter's Moons, &c.—Marquis of Carmarthen. The‘ Reconnoiterer’ 
is vory good.” —Earl of Breadalbane. ‘I find it all you say; won- 
derfully powerful for so very small a glass.” —Earl of Caithness. It 
is a beautiful glass.”—Lord Gifford. “ Most useful.”—Lord Garvagh. 
“ Remarkably good.”—Sir Digby Cayley. “Yt gives me complete 
satisfaction, and is wonderfully good.’—Sir W. H. Feilden. “ For. 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. ‘I never before met an article that so com- 
pletely answered its makers’ recommoendation.”—Field. “ We have 
found it fully equal to others which had cost more than four times its 
price,”—Notes and Queries. ‘ What Tourist will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Satom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere. 


NEW BOOKS. 
finding the Contents of Earthworks, &c., when the Metre 
London : VACHER and SONS, 29, Parliament-street, S.W. 

B showing the Contents of Excavations, Area of Slopes, &c. By 
London: VACHER and SONS, 29, Parliament-street, S,W. 
With copious explanatory Notes. By JOHN J. GRIFFIN, F.0.8. 
Published by JOHN J. GRIFFIN AND SONS, Chemical and Philo- 


Just Published, Sheets, 3s. 6d. ; cloth case, 5s. 6d. 
METRICAL EARTHWORK TABLES FOR 
is the unit of measuré employed; arranged according to- the form of 
‘*Bidder’s Tables.” By H. GREENBANK, and T. F. PIGOT, 
NEW AND ENLARGED EDITION, 1866. 
IDDER’S EARTH-WORK TABLES, 
ne a BIDDER, Esq., C.E. In Sheets, 23. Mounted in Case, to fold, 
3. 6d. 
CHEMICAL HANDICRAFT.—A Classified 
and Descriptive Catalogue of CHEMICAL APPARATUS; 
In Demy octavo, 472 pages, illustrated by sixteen-hundred woodcuts, 
4s. cloth, postage 7d. ` 
sophical Instrument Makers, 22, Garri ck-street, Covent Garden, 
W.C. Removed from 119, Bunhill-row. 


12mo., sewed, price 6d., post free for 7d. 


(TURNER'S and FITTER’S POCKET BOOK 


for Galculating the Change Wheels for Screws on a Turning 
Lathe, and for a Wheel Cutting Machine. By J. La Nicca. 
Londou: E. and F. N. SPON, 16, Bucklersbury. 


WORKMEN’S WAGES. 
T AXTON’S TABLES : to enable Workmen at 


a glance to calculate their own Wages, and to assist Masters in 
like manner to save their foremen’s time, 
Masters’ Edition, bound in cloth, 2s. 6d., or 32 stamps, 
Workmen’s Edition, folded for the pocket, 1s., or 14 stamps. 
HENRY LAXTON, C.E. and Architect, 34, Arundel-street. Strand. 


CREW CUTTER’S GUIDE, 


: Price Is. 6d., or stamps, 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps fin. 
2 inches, Mr. Whitworth’s thread and make, 

A lithograph showing a new radius gear invented by the author 
of this work, 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
veptiord, Kent, 


Just Published, post Svo., 1s. post free. 
HIMNEYS, FURNACES, and FIRE-PLACES: A 
Book for the use of Practical Engineers and 
Builders, with an Appendix on Smoke Prevention, By 
ROEERT ARMSTRONG, 
London: E. and F. N. SPON, 16, Bucklersbury. 


UNIVERSAL BREAKWATER, 1s. London: J. WEALE 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


MADDICERE & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 
Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 
MONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
he security of a deposit or mortgage is given. Life assurance is 
optional—_NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C., 
. THOS. BOURNE, Sec, 


ATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate, 
Physician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine, 
Free letters are available for necessitous applicants, . 
THOMAS ROBINSON, Hon. Sec. 


OUNG’S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and 1s. per box. Observe the trade mark, H. Y.,, 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London. 


$e 
UPRIEUXS ANTI-CORROSIVE 


PREPARATION FOR PREVENTION OF INCRUSTATION 
i STEAM BOILERS. 
Extract from Testimonials, 

MR.J. ABBOTT. September 28th, 1863, 
Sir,—We have used your Composition for- some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, 
Tooley-street. f l 
Agent Mr, JAMES ee Viana Dockhead, Bermondsey 

ondon, 


JOINERS’ 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, — 


UPFIELD GREEN, 


eve 280) 


HALL BUILDINGS, 79, UPPER THAMES STREET, E.C, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND E 


= JAMES MUNRO 
(From Messrs, Holtzapfiel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds-of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c, Boring, turning, planing, screw and wheel 
cutting, dividing, &e, 


4, GIBSON-STREET, WATERLOO-ROAD, S.. 


JOSEPH STANGEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 
$3, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
l requirement, 
Castings for Model Engines kept in stock. 


LATHES, 
AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. i 
Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes, 


Engineers’ rues and roors of every description. 
JOSEPH BUCK, 
124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, § 


> 


WESTON and 00., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-sireet, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Tncluding Iron Cores, 
Newels, Ballusters, &¢., complete. None but First-Class. 
Work turned out. Terms moderate. 


VENETIAN & other WINDOW BLINDS 


Ea description of WINDOW BLINDS and SUN 
SHADES of the best quality; and at the lowest 
possible prices, 

W. BITMEAD, 
11, FREESCHOOL STREET. 


LONDON BRIDGE, S.E. 
ESSRS. WELLS AND HALL have always 


s in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &e. 
Also, Zinc and Lead Wires. 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


_MANSFIELD-STREET, ‘ SOUTHWARK, S.E, 
AND 21, GUTTER LANE, E.C. 


ONE ae CASES OF MATHEMA- 
) TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&e., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Oameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dalimeyer, and others. Instruments bought or exchang d 
Catalogues forwarded on receipt of three stamps for each. i 


. PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Üxrass I. AND II. 


PATENT PLUMBAGO CRUCIBLES.—The 
CRUCIBLES manufactured by the PATENT PLUMBAGO 
CRUCIBLE COMPANY, are Lhe onty kind for which a Mepat has 
Peen AWARDED, and are now used exclusively by the English Austra- 
: lian, and Indian Minis; the French, 


Russian; and other Continental Mints ; 
the Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &¢.,; and have been 
$ adopted by most of the large Engineers, 
$ Brass Founders, and Refiners in this 
F country and abroad, The great supe- 
i riority ot these Melting Pots consist in- 
2 N | their capability of melting on an average 
1862. Forty Pourings of the most difficult 
i T aa = § metals, and a still greater number of 
PATENT PLÜMBACI d those of an ordinary character, some of 
. d anor having Somay reached the extra- 
oY, f ordinary numberof 96 meltings, 

CRUCIBLE Ge A They are unaffected by change of tem- 
BATTERSEA WORKS- F perature, never crack, and become heated 


much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very: 
considerable, 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz: 
MALLEABLE Igon MELTING, the average working of which has proved 
to be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and à Half of Fuel to every Ton of Steei Fused ; and for 

- Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron, 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing. goods, and every requisite for the. 
Assayer and Dentist. For Lists, Testimonials, &c., apply to 


THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA Works, London, 8.W, 


RAPIDITY AND ECONOMY.. 


BY ROYAL LETTERS PATENT, No. 1127, April 21st, 1866, 
POCKET DIAL, WITH ORIGINAL 


A OSCILLATING LEVER and FINGER MOTION, in metallic 
gilt case of average watch size. This article will indicate the. time 
toa few seconds. Price ls., or post-free sixteen stamps. An Ius- 
trated and descriptive circular for two stamps.—J. JEWSBURY, 
Kent’s-building, Aberdeen-street, Birmingham. Agents wanted. 


ATHEMATICAL DRAWING INSTRU- 


MENTS, THEODOLITES, LEVELS, CIRCUMPERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
ably low, Every article warranted. Second-hand Instruments of 
all kinds, by the best makers, always in stock. 


VERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED 


WITH 


i 3 
J PROx S NON-CONDUCTING COMPOSI- 

F tion, for Coating Boilers, Steam Pipes, and other highly-heated 
ts aces. Much superior to Felt or any other non-conducting Composi- 
ee as regards Economy, Lightness, Durability, Adhesiveness, and 
Cheapness. Used by the principal Engineering Firms, Steam Navi- 
gation Companies, and other notable Manufactories in the United 
Kingdom and Foreign Countries. References and testimonials, and 
all information, on application.—F. LEROY and CO., Sole manufac- 
turers, 9, Booth-street, Spitalfields, London, N.E. . 


L. SUGDEN & CO., gaz 


SS 


ty SAW MILLS & 
MANUFACTURING 
| JOINERS. 
| PreparedFlooring, i 
| Matched Boards, 
AGH tn} 
i | WESTMORLAND 4 
WORKS, i 
WALWORTH 
COMMON. 


i Pricelistsonapplication. -4 


~~) 
4 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical. ) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


Now Publishing in Fifteen Monthly Parts, Demy 4to., price Three Shillings each, 
Parts I. to VI. now ready, 


CONTAINING TEN COLOURED PLATES OF MESSRS, MAUDSLAY’S AND MR. SPENCER'S ENGINES, 


MARINE 


MODERN 


ENGINEERING. 


ADAPTED FOR PADDLE AND SCREW PROPULSION. 
By N. P. BURGH, ENGINEER. 
London: E. and F. N. Spon, 16, Bucklersbury. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 


of Thirty Years, offers his professional services to inventors. 


A circular, containing full information respecting the 


various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. one (pernonaliy 


PATENTS 


AY G VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
i ' Patent Agent, 54, Chancery-lane, W.C, 
Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 


8 guineas. A “Guide to Inventors” free by post, 


DIVING APPARATUS. 
= HEINKE BROTHERS, 


SUBMARINE pee asia TO THE ROYAL NAVY, INDIAN GOVERNMENT, 


ND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
important Improvements made by them in the 


z= SUBMARINE HELMET DRESS and APPARATUS. 


SAMUEL BROTHERS, 
uits for all Occasions 
36s. to 1l4s. 


FIRST CLASS MEDAL, LONDON, 1851, FIRST CLASS MEDAL, PARIS, 1855. 


Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
and Night, for Five Years, without any accident, 


Heinkes’ Apparatuses are how in use at the New Blackfriars Bridge works. 


er 


| Boys’ Suits 
16s. to 35s. 
50, LUDGATE HILL. 


The new | Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire, will he sent post free for six stamps, which sum is deducted from a purchase, 


T U C K S 
PATENT PACKING FOR STEAM ENGINES, &e., 
INDIA-RUBBER VALVES, &. 
J. H.. TUCK AND C0., 


beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

Speer INDIA-RUBBER, 

BUFFERS, 

Hose, TUBING, BANDING, &e. 


J. H. TUCK AND C0. 35, 
CANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


a STEAM ENGINES, 
\\ 23 HORSE POWER, 


\ 7g! Horizontal, with Governors, 


Pumps, &e., 
= eee £15 15s, | 
IRON CORN BINS .. ne 25s, 
WHEELBARROWS me wwe 288, 
CHAFF CUTTERS sue «ww 458, 
LAWN MOWERS... .. we 708, 
GARDEN ROLLERS e .. su 358. 


GARDEN SEATS. 
HURDLES & WIRE NETTING. 


RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N. E. 
Price Lists on application. 


TO BUILDERS, HORTI- 
CULTURAL BUILDERS, 
JOINERS, and OTHERS, 


IMPROVED COMBINED 


MORTICING 


AND 


BORING MACHINE, 


Price, with 1doz, Chisels, 
and Screw Bits, Span- 
ners, &c., complete £18. 


Some always kept in 
Stock, 


GEO. ROWE SWEETSER, 

ENGINEER, 

9, ESSEX ROAD, 
ISLINGTON, 


S=SN.B—All kinds of 
Machinery made to 
order. 


wW. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
1891, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
- Leather Hose Pipes, Fire Buckets, &o. 
w. GOODWIN, AND 00., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price Lists Free, 


AMATEURS LATHES. 


ENTLEMEN who require a Turning or 
Screw-cutting LATHE would do well to order of 


RICHARD PFARCE, 
LATHE and TOOL MAKER and MACHINIST, 


17, GREAT SUFFOLK-STREET, BOROUGH, S.E, 
Lathes ready for tisé from £3 10s. 


STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL STEAM ENGINES, 

from One to Twenty. Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET IRON’ WORKS, 

READING, where Engines and’ Boilers of the best material and work- 

males can be obtained at such prices never before offered to the 
rublic 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


HEEL, RACK, and SCREW CUTTING. 

SPUR, BEVEL, RATCHET, WORM and INTERNAL 

. WHEELS cut ‘to any size or number of teeth ; also racks of any 

length or pitch. Dividing plates drilled or lined. Serews cut to any 

size or pitch. J Wilkinson, Engineer, St. George’s Werks, 83, St, 
George’s-road, 8. London, 


Sune 1, 1866.) _ ENGLISH ‘MEOH ANIC AND MIRROR OF SCIENCE. aes, fei 


= “ EXCELSIOR, ae PRIZE MEDAL” 
amily Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


| Is easy to operate, simple to learn, quiet in action, and not liable to - 

derangement. It will TUCK, HEM, FELL, GATHER, GORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no r e-winding, and the seam, if out at every 
inch, will notrip. Price from £6 6s.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON, 
MANUFACTORY--GIPPING WORKS, TPS WIOH, = 
GEORGE GLOVER & COS 
IMPROVED DRY GAS METERS, 


STANDARD GASHOLDERS, AND TESTING APPARATUS. 
INTERNATIONAL EXHIBITION, 1862. 


Rs PRIZE. MEDAL, PRIZE MEDAL, 
| 

aS a, CLASS X. CLASS XXXI, 
SES. CAUSA, x. en ale A »» “For iori n 

Si as D 3) ¢¢ Wor ingenuity, &, For superiority, &c. 


CE Meee 
IE M 


RANELAGH ROAD, PIMLICO, LONDON, 8.W. 
15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS, 


RICHARD H. TAUNTON & 
HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM, 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, ete. 

PATENT COMBINATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACE IN ONE. 
(DAVIES AND TAUNTON’S) PATENT, 


FOR THE EPLICTENT CLEANSING AND EXAMINATION OF HOUSE DRAINS AT ANY TIME. 
Manufactured Solely by 


JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
~. FOR MARCUS BOURNE NEWTON, 
WHARF No. 4, KING’S CROSS GOODS STATION, LONDON. 


Where is always on hand a large Stock of 
SALT-GLAZED STONEWARE DRAIN-PIPES, FROM Qin. to 24in. DIAMETER; FIRE 
BRICKS; CLAY RETORTS; and TERRA- COTTA GOODS OF ALL DESCRIPTION. 


Adamantine Clinker $, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Stafferdshire Ware, 
SE SA EL RS ee 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. .. 6d. per lb. | INDIA -RUBBER CORE PACKING (HEMP)... e 1s. 4d. per lb; 
CRICKMER’S PATENT PACKING . 3d. Do. Bo. Do. (COTTON ) .. 28: 6d. 

This Packing takes less Tallow to ‘lubricate it ian any other, and being a Pliable. Metallic Surface requiring but little Pressure 

keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, & ., &e. 
CAUTION.—Engineers, Millowners, and others are Cautioned against Pur chasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM | 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS, 


THE: UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


- OTLEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, NH. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


200 — ee 
PATENT HOLLOW STEAM PACKING. 
fig great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- f 


structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
mado to order. 
Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s, 


JAMES LEWIS, 


(Late Lewis & Son), 


ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MAOHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C, Mr, H. FERRABEE, Agent. 


P ATENTS FOR INVENTIONS. — Messrs. 
DAVIES and HUNT procure British and foreign patents at 
moderate charges. Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


ASSISTANCE AND ADVICE TO INVENTORS. 
R. M. A. SOUL, (Member of Society of Arts) Patent 
Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS, A Circular of Information free by post, on applica- 
tion to the Patent Office, 3, Leadenhall St., London, E.C. 


INVENTORS ASSISTED 


{8 Securing, Carrying Out, and Disposing of 
A their Inyentions.—Apply te Messrs. B. BROWNE and CO. 
see and Foreign Patent Office, 49, King William-street, London- 
oridge. 

A Pamphlet gratis, on Cost of Patents, may be had on application. 


[N VENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


NVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
BREWER (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 

O INVENTORS.—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


ATENTS FOR INVENTIONS.—Full 


instructions may be obtained by applying to Mr. W. 
T. RAWLE, Office of British and Foreign Patents, 8, Small- 
street, Bristol. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C. 


TO INVENTORS.—Messrs. Harris and Mills, 


Patent Agents and Mechanical Draughtsmen, No. 35, South- 
ampton-buildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 
undertake all business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all Foreign Countries, Provisional 
protection, £8 8s. 


ATENTS.—MESSRS. LAXTON (many 
years Editors of the “ Civil Engineer and Architgct’s Journal”) 
Transact all BUSINESS relating to Paterts, or Regissration of De- 
signs. Six months’ protection from eiguf ,uineas—34, Arundel- 
s treet, Strand. , 


PATENTS, &c.—Mr. WISE’S PAMPHLET, 
3 containing full information on BRITISH and FOREIGN 
PATENTS and the REGISTRATION of DESIGNS, may be had of 
Messrs. Francis Wise and Co., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham-street, Adelphi W.C. 
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SEWING MACHINES. 
PURCHASERS SHOULD SEE 


THE FLORENCE. 


FOR FAMILY USE IT IS UNEQUALLED. 


In addition to Hemming, Felling, Tucking, Binding, Cording, Quilting, 
and Gathering and Sewing on a Ruffle at the same time, it makes Four 
Different Stitches, has Patent Reversible Feed-motion, fastens off its 
seams without stopping machine, and has other recent Improvements, for 
which the Highest Premium (Goid Medal) was awarded by the Committee 
on Sewing Machines at the Exhibition of the American Institute, held at 
New York, 1865. 

Copy of Committee’s Report, and Prospectus with Sample of Work, post 
free. Agents Wanted. Address :— 


FLORENCE SEWING MACHINE COMPANY, 
97, CHEAPSIDE, LONDON, E.C. 


on each 


Telescope. 


“DYER” TELESCOPE, 
WITH LEATHER SLING AND CASE, 10s. 6d.; OR WITH ASTRONOMICAL 
; EYE-PIECEĘ, 15s. 6d. 


This Telescope has an Achromatic Object-Glass 1'1 inch in diameter. It possesses a magnifying power of 144 times 
superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN: MILES, The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with hig Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
rate, and are equal in every respect to one of a much higher price. 


CARRIAGE FREE TO ANY RAILWAY STATION IN ENGLAND, ON RECEIPT OF Post-OFFICE ORDER. 
No, 12. ILLUSTRATED DESCRIPTION POST FREE, 


MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON 
DAMPNESS IN BUILDINGS EFFECTUALLY CURED!! 


DECAY or STONE, BRICK, WOOD, 
Or IRON STRUCTURES 


g\ LEN 

i i E, 
SNARE = 
ES eee [= PERMANENTLY ARRESTED, 
ee ee : OR IF NEW 


EFFECTUALLY PREVENTED ryt 
BY THE USE OF 


SZERELMEY’S 
SILICATE ZOPISSA 


AND 


GRANITIC COMPOSITIONS. 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
been subjected upon Public and Private Buildings and 
Works, Shipping, &c., Szerelmey and Co. have established 
extensive works for the manufacture and supply of the Com- 
positions upon a very large scale, and are now enabled to 
execute all orders with the utmost despatch. 

MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and further particulars, address to the 


CITY OFFICES OF SZERELMEY & CO0.. 
These processes have also been largely applied in the Redecoration of 394, KIN G WILLIAM-STREET, LON DON 
ST. PAUL’S CATHEDRAL. E.C. (Close to London Bridge.) 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
- manufactured with MARVELLOUS ACCURACY, may be obtained of 7 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, . 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
FLOORING, DEALS, MAHOGARY, dc. 


White. Yellow. 

10s. 6d. and lis. 0d. 10s. 6d. and lis. Od. per square. 
12s. Od. to 18s. Od. ... 12s. Od. to 14s. Od. ‘3 
9 » s as 14s. 6d, to 15s. 6d. ... 15s. 6d. to 178. 
s» Matched Lining ... 12s. Od. ove 13s, Od. a 

39 bee ang — 183s. 0d. o aay — 14s. Od. A 
Yellow Battens, £10; Yetlow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet. 

. PRICE LISTS AND MOULDING PATTERNS POST FREE. 

J. TERRY 


& SON, 109, BOROUGH ROAD, S.E. 


LONDON ; Printed by MADDIOK and Porraas, 1, Lsane-couct, Fleet-street; and Published for the Proprietor at the Office of the News- 
: Ants Publishing Company, 147, Fleet-street. 
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THE SILICATE ZOPISSA | THE GRANITIC COMPOSITION 
is the only successful process applied | Has been applied to the WHOLE of 
to the Stonework of the the IRON- ROOFS, &c., of the 


. HOUSES OF PARLIAMENT. 


See the Printed Returns to the order of the Honourable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 
Compositions. 
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Engineering, Building, Ynoertions, Electricity, Photography, Chemistry, We. 
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[Prick TWOPENCE. 


IMPROVEMENTS IN STEERING SHIPS, BY MR.2W. 


IMPROVEMENTS IN STEERING SHIPS. 
ERTAIN improvements in steering ships, and in 
machinery therefor, have been patented by 
Mr. William Elder, of Dundee, N.B., to which 


we have this week'to direct the attention of our | 


readers. The invention has for its object the means 
of steering ships by machinery actuated by means 
of a piston working in a cylinder—driven either 
by steam, water, or compressed air. Of the ad- 
vantages of the system little requires to be said: 
the features must recommend themselves—more 
espeeially the cushioning action of the steam ‘in. 
the cylinder when steering in a heavy. sea. ` The. 
advantage of the gear to a man-of-war are self- 
evident. The cylinder is arranged on a sole plate, 
NO, 11.—VOL. III. 


which carries all the gear of the machine, and is 
arranged transversely on the deck or other part of 
the ship, and the piston rod passes through both 
ends of the cylinder, to each end of which chains 
are attached, which pass over sheaves atthe extreme 


traverse of the rods, and their other ends being 
turned back to midships pass each other in separate 
grooves over the driving wheel, and are each made. 


fast thereto ; this driving wheel is mounted upon a 
short shaft lying at right angles to the cylinder, 
and which shaft is about the middle of one side of 
the cylinder: close beside the driving wheel ‘on 
the same shaft is fitted the brake and steering 
wheel of larger diameter, which is furnished with 
three grooves, one of which is to contain the brake 


ELDER, OF DUNDEE. 


| strap, which can be. tightened more or less or re- 
leased- altogether at pleasure instantaneously by 
the slightest move of the steersman’s feet. The 
purpose of this brake is to have a slipping or 
frictional command of holding the rudder in any 
weather. .The other. two grooves are for receiving 
the port or starboard chains, which are separately 
made fast thereto, the other ends of which are led 
off in the usual way to the compensating tiller on 
the rudder lead, or intermediate shafts, in such 
manner that when the piston moves in the cylinder 
its motion is communicated to the rudder. In the 
illustrations similar parts are indicated by cor- 
responding gers of reference. 

„tinued on Page,206x) — 
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NOTICE! 
ANOTHER PERMANENT ENLARGEMENT — 
a l _OF THE z 

ENGLISH MECHANIC. 
It is with great pleasure that the Proprietor of 
this journal makes known to its readers his inten- 
tion to extend its contents by a 


PERMANENT ADDITION OF TWELVE COLUMNS; 
WITHOUT INCREASE OF PRICE, 
For some weeks past, indeed, since the last 


enlargement of the Journal, the advertisement. 


columns have increased so rapidly as to threaten: a 
serious infringement upon the literary portion of 
the paper. ‘This the subscribers would, of course, 
murmur at, and the Proprietor, being anxious to 
strictly carry out all previous promises, has deter- 
mined to increase the size of the ENGLISH MECHANIC 
to TWENTY FOUR PAGES, WITHOUT 
EXTRA CHARGE. This will be done as soon 


as the necessary business arrangements can be. 


carried through. | 
TERMS OF SUBSCRIPTION. 


S. da 

One Copy Weekly, for Three Months, Post Free 3 8 
99 Six Months j 6 

35 Twelve Months ,, 13 0 

Monthly Part, Post Free, One Quarter 29 
Half-Yearly Volume, bound in Cloth 5 6 
Do. Post Free... 6 0 


THE ENGLISH MECHANIC | 


AND 


MIRROR OF SCIENCE AND ART, 

Every Tuesday, Twopence. 

June, 9d. ; post free, 11d... . 

** Title Page and Index for Vol. TI. is now ready, 
Price Twopence. Cases for binding, One Shilling 
and Sixpence. er ee a k 

It is solicited that all back numbers be ordered at 

once, as they are now being reprinted. 

147, RE bea London, and all Book- 

sellers. : 


TO ADVERTISERS AND CORRESPONDENTS, 
All Advertisements and Communications for the 
Editor to be sent to 75, FLEET STREET, 


TO OUR READERS. 

Whenever there is a difficulty in procuring the 
Encuish Merceanic in country towns (we have 
had frequent complaints) we will post the copies 
direct from our office free of postage, if not less 
than three copies. | 


O CODICR. orani mene 6 stamps. 
0 DO. shade igacan aie weal e os 
13 do, oes rasgeses anesoeses 24 l 39 


TITLE PAGE AND INDEX, 


*,* In reply to-numerous correspondents we- 


beg to say that the Title Page and Index to Vol. L, 
price 1d., and the Title Page and Index to Vol. II., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 
postage stamps addressed to the Publisher, 


The English Wechanic, 


MIRROR OF SCIENCE AND ABT. 
FRIDAY, JUNE 8, 1866, 


ENLARGEMENT OF THE ENGLISH MECHANIC.— 


The proprietor of this Journal, though unable as yet 
to complete his arrangements for its permanent en- 
largement, finding that there was an unusual pressure 
of advertisements, decided. upon giving a double inset 
of eight pages. The permanent enlargement will 
cakg place in a week or two. 


PARTNERSHIPS OF INDUSTRY. 


S time ago we recommended to employers 
J the admission of their work-people to the 


privilege of sharing in the annual profits of 
their concerns, taking the amount earned during 
the twelve months by each workman as so much 


capital invested in the concern—this we advised 


for the purpose of, as far as possible preventing 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


| strikes and so, doing away with their ruinous 
‘| consequences ; ruinous alike, in very many cases, 
| to ‘both master and man. It was not suggested- 


that the workman should share in all the profits, 
but that after a certain amount was made, as 
a fitting return for the capital invested, then the 
workman should step in and receive his bonus, 
which we stated it as our opinion would in very 
many cases pay for the education of his chil- 
dren, or go a long way towards paying his rent. 


| The advantages of such a system, had it been adopted. 


on the Clyde twelve months ago, might have 
gone a very long way to solving the problem now 
awaiting solution there, and saved the men from 
voluntary idleness and the masters from locking up 
a large amount of capital. When wecalled atten- 
tion to this matter, as a step in the right direction, 
we instanced that taken by the Messrs. Greening 
and Co., of Manchester, who had determined to 
give their work-people the benefit of sharing in 
their profits. Atthat time there existed a slight mis- 
apprehension on the matter. It was understood, 
that for every 24 per cent. made over 73 per annum 
the work-people were to receive a bonus; 
it now appears that the statement should 
read 74 per cent per half year. It should also be 
stated that all the work-people are at liberty to 
become shareholders, and that of course those who 
possibly could have availed| themselves of the 
privileze—thus being able.not only to share in the 


aggregate profits but to participate in the bonus 
| scheme. 
| still has. ari 
| been amply verified in this instance—a dividend at: 
. . | the rate of 15 per cént. per anium has just Deen ` 
Monthly Part for. fh 0 | 


That had our hearty commendation, and 
Our predictions at various times have 


declared, and though probably those workmen who 
are ‘not shareholders will not receive any bonus— 


as only the exact dividend has been declared—how 
| satisfactory must not this result have proven. 
‘| to those who are in the venture, and what an` 
| incentive must it prove to all, in that establishment 
and others, to forward the movement of partner-. 
| ships of industry, It is interesting here, apart’ 
| from other considerations, to contrast this state of 
| things with that of the co-operative movement. 
At that time there was no- 
law under which co-operative concerns could 


fifteen years ago. 
be registered ; the old partnership law made every 


member a partner, and if one incurred debts without 
consent of the rest, the goods of the society might 


gentlemen from London, including Mr. Tom 


| Hughes (who is a shareholder in the company of 
Greening & Co. above noted), who had been invited . 
to come down, discussed the line of action to be 
pursued in altering that state of things. Nobody’ 
beyond those interested in the improvement of the: 


prospects of working men and those connected 
with the co-operative movement, showed any 
interest in the matter then—now the case is some- 
what different. In the first year after that con- 
ference there was carried the Industrial and 


associations and stores were registered; and this 
was the first Act that recognised the principle of 
dividing profits among those who laboured, as 
distinguished from dividing them amongst those 
who subscribed the capital. Since that time 
various Acts havé been passed which enable these 
societies to register, or get the benefits of a iegal 
standing otherwise than under that Act. - It is now 


the old joint-stock companies did, clubbing their 
pounds or shillings, and can divide their profits 
thereupon. Again, itis competent for them to carry 


| out the principle of sharing the profits between 
all those contributing to the joint work. This is. 


the principle we should like to see carried out in 
all works of any’extent: most emphatically, it will 
prove in the Jong run the most profitable system. 
How has the “Upper Ten” of the Press looked 
upon this phase of co-operation P? Says the Fort- 


nightly Review :—‘‘ Co-operation concerns itself 


be taken in execution, and there was no remedy 
except a chancery suit; or if the society had to: 
sue anybody who had contracted with them, they : 
could only do it by making every member a party : 
| to every proceeding in the suit or action. A con- 
| ference was, therefore, held at Manchester, in the’ 
house known as the “Moulder? Arms,” and- 


for all. 


holders of Greening and Co;, the other day. 
far as we earnestly endeavour to work upon the 


Provident Societies Act, by which all the early 


competent for co-operators to associate merely as- 


[June 8, 1366. 


solely with the re-distribution of capital an1 
its produce. 
of capital it has not a word... . 
Concentrated, and not associated capital 
always command the greatest practical success, and 


For the employment and duties 
must 


develop the most noble moral features in employers 
and employed.” Perhaps so; but the features 
developed up to date are neither of the most moral 
or the most noble—if nobility and morality can be 
dissociated. But on this extract says Mr. Tom 
Hughes: “If the successful co-operators of 
Rochdale and Bacup, and many other places, had 
adhered to their first principles, no writer would 
have been able to write thus with respect to their 
movement. Atthe same time he did not believe 
these statements were fair. Many of these societies 
might have become mere joint-stock companies 
with very small shares, but he was quite sure this 
had not been the case with anything like the whole 
of them; and there were instances within his 
knowledge in which associated capital had com- 
manded not only great success, but had developed 
the very best feeling among all who had been 
engaged upon the. same work.” With the facts 
connected with this affirmation we dare say many 
of our readers are acquainted. The magazine 
before referred to says further : “‘ What co-operation 
has not done is to produce in twenty years one 
plain case of labour being employed on juster or 
more favourable principles than itis under the oll 
system.” Leaving aside the eminent instance of 
the Messrs. Greening & Co., which is the latest on 
record, look at that of the London Carvers and 


Gildeis’ Co-operative Society. Here eight men 
panded themselves together, and after their uphill 


work found that they had done and were doing 
first-rate ; and at their last division they gave to 


every man employed on their éstablishment a share 
in the profits to the earning of which they had so 
zealously contributed. That for the Fortnightly 


Review ! One fact is worth a ton of assertion and 
theorising. As fortheinstance of the Messrs. Green- 


ing, in their case it has been shown that it is 
‘possible for great employers to admit their men to 
share in ‘profits without encountering any in- 
terference with the management on the part of 
those who thus participated in its profits. The 


qualification fora director always places interference 
beyond the power of those who are supposed to 
be anything but able to interfere in commercial 
enterprizes. — — ho: By ot 
He is right who believes in a human fellowship 
which should bind together all who are connected 
in any works on the face of the earth; and the 


more this is realised the more will it be felt that the 


nation is one great family—that where one member 
suffered all mernbers must suffer. That is a grand 
maxim—Do as you would be done by; and the 
more we strive after so doing, the better for us and 
This is true Christianity as it is true busi- 
ness, said Mr. Hughes at a meeting of the share- 
In so 


highest principles, and to accept nothing less than 
the highest principles in every work, the more suc- 
cessful will we be. Nothing worthy of being called 
success, and which would do good to our fellows as 
well to ourselves, can be achieved unless we adhere 
to those, the very highest principles ever enun- 
ciated on this earth. Upon the honesty with 
which we endeavour to work out these principles 
in every department of life, all social progress 
must depend. In so far as we do it, we shall find 
a wider education, a truer moral life, more tem- 
perance, more moderation in all our actions, more 
self-respect, in truth a higher and truer civilization. 
All this may be termed a dream,—we prefer 
this for our dream to some of the 
horrible facts of our so-called civilization. And 
further, that good time said to be coming, and 
which cannot fail to come—whenever it may— 
will be brought about only by acting on the princi- 
ples just mentioned. Scoffers may scoff and jecr, 
they are as nothing; the truth is taking hold, its 
grasp is a strong one, and it willin the end carry 


‘all before it: 


We hail the advent of these. partnerships of in- 
dustry, and recommend them earnestly to the con- 


‘sideration of all employers of labour of whatever 
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class. 
labour—to all unionists and unions. 


as a family. 


PROGRESS OF SCIENCE. 
ie was in the year 1792, in the midst of politi- 
_ cal troubles of all kinds, that the celebrated 
French author, Bernardin de St. Pierre wrote the 
following significant lines :— 

“ To unite mankind by a reciprocal communi- 
cation of knowledge, Nature has assigned to each 
individual his own particular ignorance, and has 
given us science in common to render us necessary 
and interesting to each other.” 

Though the book of nature 1s usually admitted 
to be open alike to everyone, it is never- 
theless true that the text is not equally intelligible 


upon each page or toevery mind, and the want of 
“ How 


an interpreter is constantly experienced. 
is it,” said the Emperor Joseph Il. one day to 
Mozart, “ that so little of what is intelligible and 
good has been written about music?” ‘ Sire,” 
replied the great composer, ‘‘ those who know how 
to write know nothing about music, and those who 
_ understand music cannot write.” 

This anecdote will hardly apply to science. 
To make known the progress of science and its 
applications a vast knowledge of rhetoricis far from 
being absolutely indispensable. We require only 
brevity and clearness, not that grand phraseology 
which characterises the so-called ‘* popular 
science ” of the present day, where words are 
supposed to supply the place of facts, vague theory 
and brilliant lithographs, the place of accurate 
experiment and observation. The partisans of 
such erudition seem ever forgetful of the principle 
so beautifully set forth by Liebig in the introduc- 
tion to his Organic Chemistry, where he says :-— 

“ Nature speaks to us a peculiar language—the 
language of phenomena. She replies to every 
question we ask her, and these questions are what 
we call experiments.” 

When a student has passed through the various 
courses of an university education, or when he 

-has, by means of elementary treatises and private 
study, made himself familiar with the leading facts 
in science, his greatest delight is to follow up the 
progress of investigation and discovery, his natural 
desire is to apply these discoveries to his own wants, 
or to guide him in his own investigations. To the 
manufacturer and the merchant, to the politician, 
the lawyer, and the medical man, this progressive 
movement is no less interesting, no less important. 
Without some glimpse of it our lives would be 
passed more or less in the dark. Even to those 
whose time is not devoted to any particular pro- 
fession, nor to any branch of manufacture or art, 
what can be more entertaining. than to turn from 
time to time to the works of the Creator, to the 
new discoveries in science, or to the successive ad- 
vantages gained by new applications of the laws 
and phenomena of Nature? Such are the objects 
which will occupy our attention here. 

Since the learned Dr. Don Pedro Nolasco 
Crespo published his little treatise (in 1793) upon 
the advantages which might be derived from the 
introduction of the Coca plant into the European 
navies, it has been estimated that about ten 
millions of the human race indulge more or less in 
the chewing of coca leaves. Some 30,000,000 lbs. 
per annum of dried leaf represents the actual con- 
sumption in Bolivia, Peru, and some parts of 
Brazil. For many years it has been known that a 
man who chews some two or three ounces per diem 
of coca leaf (the leaf of the tree Erythroxylon 
coca) can undergo very great fatigue without feeling 
the want of any other nourishment whatever. 

‘How this supports the strength, or can materially 
nourish the body in the ordinary acceptation 
of the term,” says the late Professor Johnston, ‘‘ we 
cannot understand.” 

The curious fact has been recently investigated 
again by an Italian philosopher, Signor de Rossi, 
who made some experiments upon himself. In an 
ingenious paper he shows us “ how to live for 
several days, healthy and robust, without taking 


We recommend them to all in the field of 
Every aspect. 
of the subject is well worth consideration, and the 
sooner they are earnestly considered the better will 
it be for every individual worker and for the nation | 


1 siderable as ever. 
| that the action of the coca leaf consists in nar- 


J closed. 


any nourishment.” Itis incontestably true, accord 
ing to a late number of the journal Cosmos, that 2 


decoction of some three ounces of coca leaves, taken 


by an individual, completely prevents his feeling 


either hunger or thirst for more than 48 howrs, 
during which time his muscular force is as con- 
De Rossi’s explanation of this is 


cotising the nerves of the stomach, and thus causing 
a suspension of the digestive functions. He con- 
siders that the plant will some day be found in- 
valuable as a medicine in the treatment of certain 
diseases of the stomach. 

Next to preserving human strength and health 
for a certain period, without being annoyed by a 
feeling of hunger or thirst, by bottling up our appe- 


| tites, as it were, there is perhaps no greater marvel 
which late research has brought to light than that of 


shutting up the heat of the sun. Seven or eight 
years ago, as some of our readers may perhaps re- 
member, a French photographer showed us how we 
might bottle up solar ight, and bring it out when 
required. One of his experiments consisted in 


rolling into a tin tube, open at one end, a sheet of 


paper that had been soaked in tartaric acid and 
then dried in the dark. The open end of the tube 
was exposed to the direct rays of the sun and then 
Months afterwards, when the end of the 
tube was opened in the dark and placed upon a 
sheet of photographic paper, the circular orifice 
soon left its impression upon the paper. 

At a recent meeting of the Academy of Sciences 
at Paris something similar was shown to occur 
with the heat of the sun. Acetate of soda, a white 
crystalline salt which has been known for ages, has 
been the subject of some very interesting observa- 
tions by M. Jeannel. When this salt is fused at 
a moderate heat and then allowed to cool in the 
open air, it crystallises in prismatic needles at a. 
temperature of 58° Centigrade. But if allowed to 
cool under a bell-glass in a limited volume of damp 
air it does not crystallise even at zero, but becomes 
a soft translucent mass. If after being so cooled it 
is exposed to the open air and touched with a dry 
piece of glass, it suddenly crystallises, and its tem- 
perature immediately rises to 58° C, or nearly so. 
Now, it is possible to raise acetate of soda to a heat 
of 59° C. under glass frames exposed to the sun 
(such as an ordinary hothouse, for instance) in our 
climate. The salt thus exposed and cooled while 
sheltered from the air does not crystallise, and is 
always ready to crystallise and give out the 58° of 
heat as soon as itis touched. We have thus an 
experiment in which solar heat may be stored up 
and made to appear again at will. Another 
important fact is this, that when eight or nine 
ounces of acetate of soda are fused at, say 75° C., 
the salt exposed to the open air crystallises when 
it cools to 58°, and this temperature lasting for 
some twenty minutes, with the quantity named, 
furnishes us with an excellent means of verifying 
the graduation of thermometers. We recommend 
it to the standard thermometer committee of Kew. 

A. subject which has for many years puzzled 


Geologists is how to account for the fact of fossil 


animals and vegetables evidently of a tropical 


nature being found in the state of our northern. 


climes. Thus in the London and Brussels tertiary 


beds.for instance we find the remains of elephants 


and coca nut palms and an endless list of warm- 
climate productions. Have these been carried 
here from the tropics by ocean currents, or did such 
animals and plants really inhabit our latitudes ? 

The latter supposition alone can be true judging 
from the positions in which some of the fossils are 
found. If so our climate must have been at one 
time very much hotter than at present; how can 
this be explained ?—many years ago a French 


philosopher, M. Adhémar, showed. that it could only 


be accounted for by supposing that the axis of the 
globe gradually changed its position. He showed 
that there was alternately a vast accumulation of 
ice at each pole; one pole getting about eight 
days’ less sunshine than the other during a succes- 
sion of years. So that after a lapse of centuries 
this protuberance of ice causes the terrestrial axis 
to deviate gradually from its position, by changing 


| slightly the position of the centre of gravity of the 


earth. Something very similar to this has been 


recently brought before our Royal Society in 
London by Mr. Evans, except that where Adhémar 
supposes ice Mr. Evans supposes earth uplifted by 
volcanic agency. 

Whatever be the cause of this gradual change 
in the position of the earth’s axis, and although 
it must be so exceedingly slight and gradual that 
acute observation can scarcely perceive it, yet of late 
years it would appear to have really come under 
the observation of the Astronomer Royal, who in 
his Report to the Board of Visitors for 1861, says, 
“the transit circles and collimators still present 
those appearances of agreement between them- 
selves and of change with respect to the stars 
which seem explicable only on one of two 
suppositions—that the ground itself shifts with 
respect to the general earth, or that the axis 
of rotation changes its position.” 

Though Science has undoubtedly made many 
admirable conquests there remains nevertheless 
much more to bedone. A lady one day troubled 
Duhamel with a variety of difficult questions 
relating to natural phenomena, to each of which 
the distinguished savant invariably replied “T 
dont know.” Ruffled by his apparent obstinacy, 
the fair inquirer suddenly exclaimed—‘‘ What 
then is the good of being Secretary to the 
Academy of Sciences? ”’—‘* To be able to say 
‘IT dowt know, ” replied Duhamel, ‘ ignorant 
people alone know everything.” Tla be 


PATENT SAFETY GAS TAP. 


wW” have been favoured by the patentee with 

a sight of a clever little invention applicable 
to gas taps, designed for the purpose of assisting in 
the prevention of those “accidents ” which occur 
from the escape of gas. There are numerous “ ac- 
cidents”’ every year clearly traceable to imperfec- 
tions in gas taps; we certainly feel that we are 
warranted in expressing the belief that no. such 
thing can happen with the safety tap of Mr. Macin- 
tosh. The imperfection noted is the absence of a 
safe guard to prevent the accidental turning on of 
the plug, in dusting or cleaning gas candelabra or 
fittings—but in the one before us the accidental 


turning of the T piece is simply an impossibility, 


and this by a very simple addition to the ordinary 
tap—a small “key” passing through the plug, ac- 
tuated by a minute spring which effectually locks 
the plug when the gas is turned off. The invention 
can be applied to all existing gas fittings at a very 
trifling cost,and we cordially recommend all con- 


-sumers of gas to visit Craven Chambers in the | 


Strand and judge for themselves as to the utility of 
this the latest thing in gas fittings. 


An Industrial Exhibition, showing the progress 
in art and industry in Sweden, Norway, Denmark, 
and Finland, will be opened at Stockholm on the 
15th of June. 

The city engineer of Zurich has just published 
a book on the sewage of towns, ‘‘ Ueber Anlage 
Städtischer Abzugskanile und Behandlung der 
Abfallstoffe aus Städten,” which is highly spoken 
of as exhausting the subject. 

Locomorive Sream Ports.—Two or three loco- 
motive superintendents of our acquaintance are 
shortening the steam ports in their newer engines : 
10 in. ports for 15 in. cylinders, and 12 in. ports 
for 16 in. cylinders are being adopted. We are 
not at liberty to mention names, but we shall yet 
hope to have indicator diagrams taken at high - 
speed near mid gear, to see the result.—Engineer- 
ing. | 
ane Prers.—Mr. De Bergue has patented (No. 
1538, A.D. 1865) certain modifications in the form 
of high piers for bridges. Each pier is made of 
three or more members, connected and braced by 
diagonals, something like a Warren girder turned on 
end, only that, both the flanges being then in com- 
pression, both are made without joints, admitting 
of free motion. Mr. De Bergue’s object appears to 
obtain increased lateral stability; as for the mere 
compression upon the pier, the arrangement does 
not give the same strength as cylinders or clustered 
columns of pipes. The value of such a mode of 
construction can be determined only by a series of 
careful experiments, 
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ON NATIONAL STANDARDS FOR GAS 

MEASUREMENT AND GAS METERS.* 

CONCLUSION. 

In fixing a unit of measure, and providing stan- 
dards of measure of the highest attainable accuracy, 
the ‘‘ Sales of Gas Act” has rendered a great and 
valuable service, And here I am reminded of the 

language employed by the famous Laplace, when 

speaking of national standards for weights and 
measures generally :—“ We cannot reflect on the 
prodigious number of measures in use, not only 
among different nations, but even in the same 
country, their capricious and inconvenient divi- 
sions, the difficulties of determining and comparing 
them, the embarrassments and frauds they occasion 
in commerce, without regarding, as one of the 
greatest benefits, the improvements of science and 
the ordinances of civil government can render to 
mankind, the adoption of a system of measures, of 
which the divisions being uniform, may be easily 
derived in calculations, and which may be derived 
in a manner the least arbitrary from the funda- 
mental magnitude indicated by itself. A nation 
that would introduce such a system would unite to 
the advantage of reaping the first fruits of the 
improvement, the pleasure of seeing its example 
followed by other countries, of which it would thus 
become the benefactor.” . 

And so, in the present instance, we are already 
reaping the fruits of the “Sales of Gag Act.” A 
great advance towards correct measurement has 
been effected. The inaccuracy of the meters in 
general use hitherto has been fully established. 
The companies and the community can now be pro- 
tected. So far the legislature has done its duty. 
Lord Redesdale’s Act carried legislation as far as 
the present state of our information justified ; and 
it avoided the grave error of going beyond it. The 
prudent and wise course for government to pursue 
is clear. It is at once its duty and its interest to 
protect, encourage, and give every facility to a 
manufacture now so intimately connected as gas is 
with the public welfare. 

And here, I may remark, in passing, that the 
clamour now being raised against gas manufac- 
tories being conducted in the heart of our cities and 
towns is unreasonable. It has gained strength 
from the recent explosion of a gas-holder not far 
off,--a circumstance which has excited needless 
apprehensions. No occurrence could be more 
exceptional. I believe it is without precedent ; 
and it arose from a circumstance which might easil 
have been prevented. When, in 1854-55, I had 
the honour to be instructed by Sir Benjamin Hall 
(now Lord Llanover) to examine and report on the 
gas works of the metropolis, for his guidance, with 

„reference to the “ Nuisances Removal Act,’ I re- 
ported that gas works could be conducted in 
populous neighbourhoods without being a nuisance 
or injuring the public health. Legally to consti- 
tute a nuisance three things must be established :— 
a noxious element in sufficient quantity ; that 
element in sufficient intensity and in continuous 
action ; and gasworks were not declared such a 
nuisance. To science, in fact, and not to legisla- 
tion, must the public look for the removal or 
mitigation of any evil or danger which they may 
occasion. f 

But to return; the government having done its 
duty, it should be the endeavour, as it is the 
interest, of meter manufacturers to produce meters 
such as will satisfy the just demands of the public. 
The work of reform in the measurement of gas 
which emanated from the legislature must be carried 
on systematically and earnestly throughout the 
community. Neither party interests nor party 
prejudices can be permitted to obstruct the public 
weal. Old monopolies here, as in other kinds of 
roanufacture, injurious in the first instance to the 
public; and eventually to the monopolists them- 
selves, must be considered among the things that 
were, and the principle of free and unrestricted 
competition—“ a fair field and no favour,”—as the 
only principle which can secure the benefits the 
‘“ Sales of Gas Act” was meant to yield. Mere 
slop work, the bane of every other kind of manu- 
facture, must be done away with in this. Slovenly 
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* A Lecture read before the Society of Arts, by George 


Glover, Esq. Continued from page 184, 


workmanship, bad materials, ‘‘rough and ready,” 
“finger and thumb” adjustment, whether of the 
wet or the dry meter, must give place to careful 
execution, suitable materials, and correct mechani- 
cal adaptation. | 

In respect to the wet meter the following points 
may be considered as clearly established :—That, 
with the introduction of water, the proverbial 
instability of water is introduced ; that the level of 
the water is disturbed by the pressure of the gas 
constantly varying ; that the use of the wet meter 
exposes the companies to severe loss, and those who 
use them to annoyances and dangers from which 
dry meters are comparatively exempted; that 
corrosion from the action of the constituents of coal- 
gas and water is actively at work and fatal to their 
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GEO, GLOVER’S STANDARD GAS HOLDER. 


A A, Inverted cylindrical vessel, commonly called the bell, 

a. The scale engraved on the bell. 

B B. Chain or band by which the bellis hung. 

o œ. Wheel or pulley over which the chain or band works. 

D D, Counterbalance weight for the bell; upper parts 
moveable, so as to give the two pressures required 
by clause 13 of the Act. 

E E. The cycloids or spirals fixed on the pulley Shaft, and 
balancing each other, 

F, A counterbalance weight attached tothe extremity of 
one of the cycloids to maintain the true balance of 
the bellat varying depths of the water, 

G. Microscope for reading the scale. 

H. Thermometer on the beil. 

J. Pressure-gauge on the bell, 

K K. Taps, 
L, Inlet pipe. 
M. Outlet pipe. 
N N. Cistern or tank. 
o o. Adjusting screws for levelling cistern, 
P P. Thermometers on testing table, 
Q Q. Pressure gauges on table. 


durability. Of late it has become customary to 
make cases of cast-iron, to conceal the corrosion, 
without reference to what is going on internally, 
and, by repeated coatings of green paint, to convey 
the idea of soundness—an idea which is simply 
delusive. Mr. Hawksley, whose knowledge and 
experience on every subject connected with gas 
entitles his testimony to much weight, stated before 
a Committee of the House of Lords that, in 1864, in 
the Nottingham Gas-works, 330,000,000 of cubic 
feet of gas had been made, and that 50,000,000 of 
cubic feet of that quantity had not been paid 
for. No doubt he attributed a considerable portion 
of this loss to over consumption in the street lamps 
and to leakage. The public will be astonished 
when told that, even at present, most companies 
acknowledge that of the whole ‘gas manufactured 
by them from 15 to 20 per cent. is lost or unpaid 
for; a loss which is usually ascribed to leakage. 


Most gas companies, as a rule, have no correct 
method of ascertaining the exact amount of loss ; 
but, whenever the question is carefully gone into, 
and accurate methods of measurement applied, the 
loss out of profits is found to be from 20 to 25 per 
cent., and in some instances, even more. About 
15 per cent. of this loss may fairly be put down to 
defective meters. The tenacity with which many 
companies have clung to the wet meter, and 
their efforts to maintain it, have been in no small 
measure owing to the want of a suitable substi- 
tute, and the failures which, with one exception, 
have marked the history of the dry meter manu- 
facture. These failures may be traced to one or 
other of the following sources :—The inadequate 
scientific knowledge of the manufacturers them- 
selves ; the complexity of the conditions the manu- 
facture involves; the error of adopting angular 
movements in the measuring chambers instead of 
direct action: the use of rotary valves; the diffi- 
culty of arriving at the combination of metals in 
such definite ratios as to constitute a true alloy, the 
uniform density and structure of which shall be 
such that, when manufactured into a D slide valve, 
the rubbing surfaces shall wear equally, and the 
perfect soundness of the valve shall be maintained. 

The dry gas meter has been brought to its present 
condition of excellence by successive stages. The 
essential improvements, invented by Mr. William 
Richards, and patented by Messrs. Croll and Rich- 
ards in 1844, consisted in the introduction of the 
diaphragm and the direct action of the disc. The 
theoretical accuracy of the principles, which the 
invention of Mr. Richards involved, time and 
experience have fully established. The patentees, 
however, failed to reduce those principles to practice 
in producing a good and durable instrument, and 
they abandoned its manufacture. Mr. Croll having 
secured the patent, Mr. Thomas Glover, in 1845, 
commenced the manufacture of the meter, as Croll 
and Glover’s patent dry gas meter, and ultimately 
he manufactured it as his own, having from time 
to time introduced such improvements on the meter 
as experience pointed out to be necessary to render 
it a reliable gas-meter. To him belongs the merit 
of having imparted to Mr. Richards’ invention a 
real and practical value by the production of a 
correct and durable instrument. 

And here I may be allowed to refer to certain 
improvements made in the dry gas meter by myself. 
The meter of Messrs. George Glover and Co. has a 
large and distinct dial, which shows at a glance the 
number of cubic feet of gas passed ; the number of 
the meter’s capacity per hour and per revolution, 
and the marks of identity, all of which the ‘ Sales 
of Gas Act” requires, the maker’s name, and the 
date of the manufacture. These points of informa- 
tion are inscribed on an enamelled dial in legible 
and indelible characters ; and they are necessary 
for reference, especially when disputes arise 
between buyer and seller, in which case the marks 
of identity and capacity are essential. These 
should not be entrusted to flimsy badges of thin 
metallic substances, which become tarnished and 
illegible, accidentally fall off, and can easily be 
transposed for fraudulent purposes. 

A slot is introduced in our manufacture, and a 
pin which connects the valve and valve rod. This 
facilitates the adjustment of the two sets of valves 
necessary to the uniform flow of gas, without which 
steady lights cannot be obtained. The attempt to 
adjust the position of the valve pin by giving a 
curvature to the valve arm is very objectionable. 
The valve arm has to be made soft, so as to admit 
of this finger and thumb adjustment, its protracted 
immersion in gas. rendering it still softer. The 
result is that the rod becomes more or less curved 
during the action of the meter as it transmits force, 
in the direction of its length, as a thrust or as a 
pull alternately. 

Another improvement I have effected is the 
introduction of a slot in the tangent of the 
meter, and the placing a shoulder or rest on the 
tangent pin, the flat surface of which rests on the 
upper surface of the tangent. The pin is secured 
in its place by a screw from below, the flattened 
head of which fixes it firmly at any desired point of 
the slot. This arrangement keeps the pin in a 
perfectly vertical position, and admits of the meter 
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being registered with care and precision. To secure 
uniformity we stamp the cases and internal parts 
of our meters. This we do by steam power, and 
we are thereby enabled to effect a saving in their 
productiov. 

To reduce to practice the idea of a machine for 
the accurate measurement and correct registration 
of gas the experience of half a century has shown 
to be no easy problem. The construction of a good 
and durable dry gas meter involves a multiplicity 
of chemical and mechanical considerations, to each 
of which its due weight must be assigned. 

As I said, when speaking of the standards, a 
subtle, invisible, elastic, aériform body, very com- 
plex in its chemical constitution, susceptible of 
change in condition and volume from slight varia- 
tions in temperature and pressure, has to be 
accurately measured, and the result of that 
measurement must be accurately recorded. The 
instrument must be self-acting, and must act in a 
closed chamber, continuously or at intervals, requir- 
ing no adjustment or interference of any kind. All 
its parts which come in contact with gas must be 
Of anti-corrosive metal ; while the materials, forms, 
and combinations of its different parts must be so 
arranged and so adapted to each other that, when 
pnt together as a whole, it shall work easily, 
steadily, and correctly. 

Many have a strong prejudice against using 
leather in dry gas meters. This prejudice is well- 
founded when the leather is not properly prepared 
for gas, or when it is used as a hinge for the doors 
of the measuring chambers in meters of oblique 
action, when it is liable to give way. But when it 
is properly prepared for the reception of gas, 
which contains carbolic acid or creosote—an excel- 
lent antiseptic for animal texture—and its flexi- 
bility is used to a limited extent, it will remain 
sound and pliable for any length of time. The dry 
gas meter, in fact, obviates, I respectfully submit, 
all the objections to the wet meter. I may be 
allowed to state seriatim its different points of 
superiority. l 

1. It measures accurately, and does not vary in 
its registration. 

2. It does not cause jumping, or sudden extinc- 
tion of the lights, the former a common source of 
annoyance, the latter not free from danger, espe- 
cially in large assemblies, and on railway lines 
where signal lights are used. 

3. It does not require to be opened that water 
may be put into it ; thus escapes of gas from the 
plugs being carelessly left open, always offensive, 
and occasionally producing explosions, are 
averted. 

4, It cannot be tampered with without showing 
distinct evidence of having been so; and it is thus 
free from the many temptations and facilities to 
fraud which are characteristic of the wet meter. 

5. It does not allow the gas to pass without 
being registered, a source of much greater loss to 
companies thanis commonly supposed, and which 
is caused by the water level falling to a point at 
which the gas passes unregistered. 

6. The frequent supply of water now rendered 
necessary by the small range of error allowed by 
the ‘‘ Sales of Gas Act,” the vigilant attention re- 
quired to prevent fraud, and to ascertain when the 
gas is passing unregistered, need three times the 
number of inspectors requisite where dry meters 
are used ; whilst in testing meters the expense of in- 
spectors and instruments is three times as great 
with the wetas withthe dry meter, which thus 
effects a great saving to gas companies and to 
local authorities. 

7. The dry meter does not require to be placed 
in the basement or lower part of the house, but may 
be put anywhere. The attempt with wet meters 
to prevent jumping of the lights by giving all the 
pipes a gradual ascent of the meter, so as to admit 
of the water trickling back into it, besides being 
impracticable, is expensive and detrimental to house 
property. : 

8. The dry meter works with less pressure than 
the wet. Not only is a saving of gas thus effected, 
but in large cities where, during the winter season, 
dense fogs occur, the low pressure in the mains 
during the day is not adequate to move the wet 
meters so as to supply enough of gas for the burners, 


and only small smoky flames can be obtained from 
them, but with the dry meter under all these cir- 
cumstances there is sufficiency of light. Thus 
interruptions tu business are averted. 

.9. The action of the dry meter cannot, like that 
of the wet, be arrested by frost causing total ex- 
tinction of the light. This makes the dry meter 
especially advantageous on railway lines, preclud— 
ing, as it does, the necessity of keeping up fires near 
the meter during a severe and protracted frost. 
This applies with peculiar force to countries where 
the cold is intense, and where the evil is attempted 
to be combatted by putting spirits or glycerine into 
the meter. 

10. Made of anti-corrosive metal, and not sub- 
ject to the corrosive power of the chemical con- 
stituents of coal gas and water, the dry meter is a 
much more durable instrument than the wet. 

Coal gas, like water, has become a necessary of 
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life. Itis so more especially in large towns. Its 
superiority over all other materials for producing 
light is acknowledged, and the general and persis- 
tent demand of the public for gas at a lower price, 
and of higher illuminating power, has induced gas 
companies again and again to lower its price ; some 
to a point at which it is vain to expect a profit so 
long as a loose system of measurement prevails, 
and one-fourth or one fifth part of the whole 
quantity produced is allowed to go to waste, and is 
not paid for. Coal is becoming dearer; labour 
more expensive. And the question arises—How 
are dividends to be maintained or improved and 
the enormous capital sunk in gas property pro- 
tected ? The coal cannot be made to produce more 
gas, Improvements and economy in its manufac. 
ture and distribution have nearly reached their 
limit. The pipes now are more solid than they 
used to be, while their increased size has enabled 
the companies to distribute their gas at a lower 
pressure, The joints, services, and fittings have 


been rendered much sounder and more perfect, so 
that, in gas-works which are properly managed, 
the actual loss by leakage is probably less than five 
per cent. And it is daily becoming more apparent 
that, if gas is to be produced ata remunerative 
rate, the present loose system of measurement 
must cease, and imperfect meters must give place 
to others which are reliable. 


TELESCOPE CONSTRUCTION. 

The Rev. Charles Pritchard, F.R.S., President 
o the Royal Astronomical Society, at a meeting 
of the members of the Royal Institution, on the 
19th ult., gave a discourse on the construction of 
the telescope, which was illustrated by numerous 
diagrams and models. He began by stating that 
the earliest lens which he knew of had been seen by 
him in the remains of a shop at Herculaneum. 
Spectacles were in use in the fourteenth century ; 
but it does not appear that an arrangement of 
lenses to view distant objects was made till 1608, 
when Hans Lippersley, of Middlesburg, made a 
telescope in the form of a long thin tube, which 
magnified three times. In 1610, theinvention was 
ardently taken up by Galileo, who rapidly made 
immense improvements, by means of which he 
discovered the satellites of Jupiter, the solar and 
lunar spots, &., and, in consequence of his 
deductions therefrom, was persecuted by the 
Roman Inquisition. Further improvements and 
consequent discoveries (such as Saturn’s ring and 
the nebula in Orion) were made by Huyghens and 
others, and, at last, Dollond, about 1758, made an 
immense advance by finding out methods of getting 
rid of colour and spherical aberrations in the 
lenses. By means of Professor Tyndall’s electric 
lamp, Mr. Pritchard was enabled to exhibit these 
phenomena and the way in which they are obviated. 
In conclusion, referring to a fine modern telescope 
before him, he commented on the immense amount 
of genius, intellect, mechanical skill, and perseve- 
rance which had been expended in bringing the 
instrument to its present high state of perfection. 
Sir Henry Holland, the president, was in the chair. 
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Larce Brasr Furnaces.—The large furnace at 
Cwm Celyn, having 24 ft. boshes, and a capacity 
of 16,500 cubic feet, has not been blown in. The 
proprietors of the Cwm Celyn and Blaina works, 
Messrs. Levic and Simpson, have, however, put in 
blast at the first-named place a furnace with 
20 ft. boshes and 60 ft. high. This is blown with 
a pillar of blast of from 3lb. to 4Ib., heated to 
600°, and it turns out from 230 to 250 tons, long 
weight, per week. The men “bot” out the iron, 
as from acupola, every two or three hours, instead 
of casting into pigs morning and night. 

Two monster brick kilns are now nearly if not 
quite complete in the once market gardens near 
Earl’s-court and the South Kensington Museum. 
The kilns in question comprise two enormous 
chimney stalks, at the base of which are radially 
placed twenty-four large furnaces, twelve to each, 
for burning the bricks that are intended for use in 
the many miles of tunnels and other works of the 
Inner Circle Railway ; to this spot the contractors 
propose to bring all the brick earth that may be 
required for the purpose from various parts of their 
undertaking, and there burn it. 

An Historican Tree.—The acacia, or, more 
correctly speaking, the false acacia, or locust-tree 
(Robinia pseud-acacia), was first introduced into 
Europe by Vespasiah Robin, arborist to Louis XIII., 
in the year 1635. The original tree, brought by 
Robin from North America, and planted in the 
Jardin des Plantes, is still in existence, and is now 
putting forth a few leaves. In 1815 it began to 
show symptoms of decay, but the branches being 
lopped, the trunk shot out with redoubled vigour. 
Mr. Loudon visited this veteran in 1835, and it 
was then 35 ft. high, but In its prime lt was nearly 
twice this height. It has now dwindled down, and 
its worm-eaten and wrinkled trunk is carefully 
supported by iron bands, so as to prolong its exist- 
ence as much as possible. The appearance of the 
leaves is looked forward to with much interest and 
anxiety by the visitors to the garden, as it is feared 
that every year may be its last. | 
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furnished with a lever. m, placed so low that it may 
- be worked with the foot ofthe steersman ; but this 
‘brake may be otherwise constructed. 

Fig. 1 shows a side elevation of the new steer- | Another part of .the invention consists in the 
ing apparatus. Fig 2 is a plan of the arrangement | manner in which the compensating tiller is made, 
shown in Fig. 1; Fig. 3 being a sectional plan | as shown in Figs. 1 and 2, but in a larger scale in 


IMPROVEMENTS IN STEERING SHIPS. 


(Continued from page 201). 
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discharge from the boilers and expanding tanks 


on the line A, A, Fig. 1, showing the arrangement 
of steering gear situated below the water line, by 
means of which the rudder may receive its motion 
should the upper part of the same get damaged, 
which might be the case with ships of war. 

Figures 4 to 8 represent parts of the apparatus 
drawn to a larger scale, hereinafter more particu- 
larly referred to. j 

The sole plate of the driving apparatus is 
marked A, and can either have the form shown 
or any other. 

The general parts of the driving apparatus con- 
sist of the cylinder B, with steam chest and valve 
box C, the piston, D (Figure 5), with its rod on 
both sides, a and a}, thus forming a piston rod at 
both ends of the cylinder; further, the two 
sheaves E, Ei, serving as guides for the pitch chains 
C, C1, which are fastened with their one end to the 
piston rods, and with the other to a driving wheel 
J. This wheel is fixed on a shaft G placed at 
right angles to and on the one side of the cylinder, 
and communicates its motion, received by the 
chains C, C!, to the break and steering wheel H 


fixed on the same shaft. To this wheel H, the one 


end of each of two chains C, '. is fastened, while 
the other stands in communic:.'on with the com- 
pensating tiller I, which is fixed into the head of 
the rudder R, so that whenever the wheel H is 
put in motion it communicates the same in a pro- 
portion to the rudder as the size of tiller is to the 
wheel H. The manner in which motion is com- 
municated to this is by making the piston D travel 
backward and forward in the cylinder B. Instead 
of having eccentric gear to give the slide valve its 
respective motion (we are describing the system as 
if steam were applied), this motion is communicated 
by working the handle d, the shaft of which (e) 
passes through the valve box, Fig. 5, and has 
got a small crank f attached to it, which by means 
of a pinisin contact with the upper part of the 
slide valve, as shown. Itis preferred to let tie pin 
work at the centre of the valve, and to make the 
valve base so broad that the part on the one side 
balances the surplus weight, which is effected by 
the steam pressure on the piece g, in which the pin 
works ; also to let the steam ports enter the cylin- 
der at its lowest part, by which means testing cocks 
at the end of the cylinder to let the condensed 
steam away are dispensed with, as the water will 
be pressed out through the exhaust pipe by the 
motion of the piston in the cylinder. The slide 
valve is constructed as usual, and by moving the 


handle d towards port or starboard side the steam, ° 


which can be let into the valve box through the 
steam pipe A, enters the cylinder by that steam port 
which is opened by the motion of the handle, so 
that by moving the handle to and fro the piston 
will work backwards and forwards. This motion 
ot the piston is communicated to the driving wheel 
F by the two chains b, 51, part of which is made of 
pitch chain, especially that working over the 
guiding sheaves E, E!. The onc end of these chains 
C, C2, is, as already stated, fixed to the ends of the 
piston rods, and with the other to a convenient part 
of the circumference of the driving wheel, and when 
these chains respectively are tightened by means of 
coupling screws 2, 7, the driving wheel will either turn 
the one or the other way, as the piston moves back- 
wards or forwards, and by thus haying put the driving 
wheel F in motion the brake and steering wheel H 
partakes of the same, and communicates it to the 
rudder by means of chains, and to keep these con- 
necting chains in their proper place, and to afford 
as little friction as possible, suitable sheaves may 
be placed at convenient places and in sufficient 
number, as shown in Figs. 1 and 2, where the 
sheaves are marked k. The driving wheel, as well 
asthe brake and steering wheel, have each two 
grooves, in which the respective chains work, but 
the latter mentioned wheel has a third groove, 
which contains a brake strap lying round the 
wheel in the groove, and fastened with its two ends 
- to ashaft Z, Fig. 2, which at the othm end is 


Figs. 6,7, and 8, where Fig. 6 represents a plan, 
and Fig. 7 an end view of the tiller, while Fig. 8 
shows the position of the same when worked upon 
by means of the steering gear, and brought out of 


its former midships position. The ends of the 
chains C, C}, being the connecting chains, which are 
not fastened to the brake and steering wheel H, 
are fitted each to the end of an arm K or IQ, which 
with their other ends work in a joint at L or Li of 
the compensating tiller I. This compensating 
tiller is formed as a triangle on the one side of the 
rudder, to the head of which itis fastened, whilst 
the other side is constructed so that a tiller n, 
Fig. 1 and 2, may be inserted therein for enabling 
the rudder to be actuated by hand if the steering 
gear should get defective or damaged. It is 
generally usual to fix the tiller chains to the mid- 
dle, as marked with O, in Figs. 6 and 8, but it is 
preferred to connect them at the outer points of the 
base of the triangle, by which a double leverage 
is effected when the rudder isin that position in 
which the greater amount of power is required to 
keep it in the same. 

Fig. 3, as stated, shows an arrangement by 
which the steering can be performed if the upper 
part of the rudder should get defective or damaged. 
This is done by furnishing the rndder with a sheave 
or pulley M fixed or cast on to the same, as shown, 
and placing a similar sheave N inside the ship at a 
convenient place, and fixed to chains with each of 
their respective ends to the circumference of the 
sheaves or pulleys M and N, sothat if N is moved, 
M willbe moved in the same direction. The shaft 
on which N moves may be prolonged, so that it can 
be worked from the upper deck by fixing the com- 
pensating tiller on it, or the connecting chains ©, 
C1, may be led down from the brake and steering 
wheel H, if the driving apparatus is placed above 
and put in communication with the sheave or 
pulley N. Itis often unnecessary that the same 
force is required to move the rudder, and less steam 
or power would therefore be sufficient. For this 
purpose use regulating screws p placed on each side 
of the handle d, so as to shorten or lengthen the 
travelling of this handle, which enables the steam 
ports to be more or less opened. The valve can 
also be actuated by pinion and quadrant, the 
pinion having a spoke wheel of small size on its 
shaft, which especially might be used for large 
sizes. 


PAPER FROM WOOD. 

The American Artizan describes the recent 
manufacture of white paper from wood as ‘‘ one 
of the most important steps ever made in the pro- 
gress of those arts which have the greatest in- 
fluence in promoting human civilization.” 

The largest establishment in the world for the 
manufacture of wood paper pulp is that of the 
American Wood Paper Company, at Manayunk, 
Pennsylvania. These works, covering ten acres 
of land, are now capable of producing daily from 
ten to twelve tons of wood pulp, This pulp is 
now being manufactured into excellent white 
printing paper. These works cost half a million 
dollars, and the investment in them and the paper 
mills worked in connection with them is over a 
million. Atthe Flat Rock Mills there are straw 
pulp works of a capacity to produce daily from 
seven to eight thousand pounds of straw pulp, 
a certain proportion of which it is found advan- 
tageous to mix with the wood pulp. The daily 
production of paper from these wood and 
straw pulp works and the paper mills run in 
connection with them will be fully thirty thousand 
pounds. 

‘The process by which the wood, after being cut 
into chips, is reduced to pulp, consists in boiling 
the wood chips in a strong solution of caustic alkali, 
under pressure in closed boilers, from which the 
pulp is discharged into expanding chambers, in 
which it is partly drained, and whence it is after- 
wards discharged into wagons in which it is further 
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drained before being taken to the Dleachery, 


being effected by the pressure of the steam above 
it. The pulp, when discharged into the wagons, is 
of a dark greyish-brown colour ; but, after having 
been drained, begins to whiten. 

It might appear that the expense of the enor- 
mous consumption of alkali involved in this process 
would be fatal to its commercial success, but, fortu- 
nately, no less than eighty-five per cent. of the 
alkali is recovered after every boiling, to be used 
over again with fifteen per cent. of fresh alkali for 
the repetition of the process upon a new supply of 
wood. To recover the alkali, the liquor drained 
from the pulp is collected in drains under the floor 
of the boiling-house, and thence conducted by 
underground pipes to the evaporating-house, where 
it flows through evaporating furnaces, subject to 
heat both below and above. The water having 


been evaporated in these furnaces, the recovered 


alkali is collected to be redissolved with the fresh 
alkali in tanks in a building called the mixing-house. 
In these tanks the dissolution and mixing are ex- 
pedited by revolving stirrers within the tanks, 
The evaporating-house is a arge circular building, 
200 ft. in diameter, resembling the locomotive 
sheds at some of the largest railway depdts. The 
trains of furnaces radiate from the centre of the 
building, and all communicate with one central 
chimney. 

The wood best suited for the manufacture of 
pulp is of the kinds which are plentiful and the 
least valuable for other purposes—poplar, hemlock, 
and white wood. It is brought to the works in 
the condition of ordinary cord-wood (7.e. cut into 
4 ft. lengths ), and it is cut into chips by two 
machines having cutters attached to rotary disks, 
sonething like rotary straw-cutters. The feeding- 
troughs are inclined, so that the wood is cut 
obliquely to the grain, These machines are each 
capable of cutting up between thirty and forty 
cords (each cord being 128 cubic feet ) of wood in 
twenty-four hours. The chips are received in 
wagons, in which they are conveyed to the pulp 
boiling-house, and from which the chips are de- 
livered by mechanical elevators into the boilers in 
which the reduction into pulp is effected. ‘The 
pulp received from the boilers is conveyed to pulp 
engines like those employed for the reduction of 
rags, and, after having been worked in these 
engines, is run through cleaning-machines, sub- 
stantially like what are known as cylinder paper- 
making machines, but having no dryers. From 
the cleaning-machine the pulp is taken to the 
bleach-house, and after being bleached is fit to be 
made into paper in the same way as any other pulp. 
In the Flat Rock Paper Mills the wood pulp has 


mixed with it about twenty per cent. of straw 


pulp ; this mixture making a better paper than the 
wood pulp alone. The paper made at these mills _ 
is of a quality suitable for ordinary newspapers, 


-and much better than is often used, and its price is 


three cents per pound less than paper of equal 
quality made from rags. 


TELEGRAPHS IN NEW SOUTH WALES. 
The only line of telegraph in course of construc- 
tion on the arrival of the last advices was that 
between Deniliquin and the South Australian 
boundary, which, when completed, will place the 
capitals of the two colonies in direct communication. 
That portion of the line between Deniliquin and 
Moulamein, being a distance of 65 miles, has been 
completed. The station will be in the centre of a 
pastoral district. When the line shall have been 
completed and opened to Balranald, a further dis- 
tance of 45 miles, a still more important portion of 
the district will be opened to telegraphic communi- 
cation. The work was being pushed on, and will, 
it is anticipated, be completed within the contract 
time. The people of Burrowa being desirous to 
avail themselves of telegraphic communication, 
have made application to the Government to con- 
struct a branch line from -Yaas to Burrowa, a dis- 
tance of 85 miles, It is understood that the 
application has been complied with. Similar 
applications for opening stations at various places 
uae which the line passes have also been 
made, 


Juse 8, 1866.) 


THE MANUFACTURE OF SUGAR.* 
CONCLUSION. 


Engine and Air-Pumps.—The kind of engine 
mostly used for working the pumps is the high- 
pressure beam type. Each pump is single-acting, 
located on each side of the central support of the 
beam gudgeon ; I prefer using a horizontal pump 
and engine, the former double-acting: by this 
arrangement I can produce a certain effect at much 
less cost than the primitive mode. 

6. Charcoal Filters.—These are cisterns of 
cylindrical form, slightly conical, the lesser diameter 
being at the base line. A false perforated bottom 
is secured 12 to 15 inches from the solid termina- 
tion, above which is the man-hole for clearing the 
charcoal when requisite. On the top of the filter 
is a float and stop-cock, to prevent the overflow of 
the syrup. The charcoal is prevented from being 
washed through the false bottom, or choking the 
same, by a piece of flannel placed between the 
bottom and the charcoal. I have designed these 
filters with a casing, and, by introducing steam at 
a low temperature, the requisite heat is preserved 
to prevent coagulation. . s . 1. a « 2 » « 

7. Centrifugal Machines.—The shell is cylin- 
drical, open at the top; and the bottom located one- 
third of the total height from the base-line; the 
bottom forms a spiral elevation, to enable the syrup 
to more readily flow out at the opening at the side. 
The basket is hung on a cone, which latter is sup- 
ported on a perpendicular shaft. This shaft re- 
volves on bearings, formed in a separate casting, 
extending above and below the bottom of the shell 
to which it is connected. The basket is made 
solid at the bottom, the sides being a combination 
formed of wire and gauze-work. The size is about 
2 feet 9 inches to 3 feet 6 inches; in some instances 
larger, the most universal being the former. Their 
use is as follows: The melted sugar is put in the 
basket, to the amount of 3 cwt at once. A speed 
of 600 to 1,000 revolutions per minute is imparted 
to the machine, when on stopping the sugar will be 
found to be in a dry state, adhering to the sides of the 
basket, and weighing about 24 cwt., the remainder 
being thesyrup. Imay add that a steam jet is some- 
times used to preserve the temperature of the sugar 
during the operation of drying or draining. With 
reference to the means for imparting motion to the 
machine in question. . . . I prefer a hori- 
zontal engine, with a belt and a small pulley, the 
larger acting also as a fly-wheel on the crank shaft, 
the slackness due to the expansion of the belt 
being adjusted by suitable provisions. - 

8. Tanks, &c.—In this clause I have many de~- 
tails to allude to, commencing with “ tanks.” These 
are of simple form and construction, either of wrought 
or cast-iron, fitted or not, as may be required, 
with heating coils, &c. The ‘“‘ moulds” are conical 
in shape, and further conical at the smaller ex- 
tremity to a point. They are made of sheet- 
iron galvanised, in other cases of cast-iron simi- 
larly treated, and in some instances of copper, but 
the latter rarely. The “ scum press” is merely a 
simple screw press of ordinary design and utility. 
I may here state that hydraulic pressure is being 
introduced for this purpose with great effect. 
‘“ Coolers and heaters.” —The former is a semi- 
clliptical vessel, the latter the same form surrounded 
by a casing. The space between, being filled with 
steam, heats the sugar at the bottom. ‘‘ Condens- 
ing box.” —The title of this detail readily conveys 
itsuse,, therefore a simple allusion is only necessary. 
The body or shell is cylindrical, within which is a 
float of copper, attached to a valve located in the 
bottom of the casing. The steam (to be condensed) 
enters at the top of the vessel and the injection 
water opposite. The vapour and the fluid amal- 
gamating cause the float to rise, and thus the re- 
quisite discharge ensues. ‘Expansion valve.” — 
The utility of this valve is to admit the steam at 
one portion at a given pressure and at another dis- 
charge the steam reduced to the requisite tempera- 
ture simply by expansion. 

9. Charcoal Furnaces.—W hen allusion was made 
‘to the liquid sugar being filtered through the char- 
‘coal, it was obvious that the impurities were left 
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behind. It is now my purpose to describe the 
removal of the refuse of the sugar in the charcoal. 
The mode of revivification is by reburning 
in closed vessels, allowing the gas to escape into 
suitable air-tight receptacles by exhaustion. The 
arrangement of the retorts for the colonies is often 


with elliptical pipes, vertically secured in brick- 


work. The charcoal is putin each retort, which, 
when full, is hermetically sealed, and the gas is 
condensed, or rather consumed: within the retort, 
with the exception of that which escapes through 
the bottom. A test pipe indicates when the char- 
coal is sufficiently burnt, and on withdrawing the 
bottom slide the charcoal can be readily emptied 
into cisterns. The mode is, perhaps, the most 
simple that-can be conceived, and is much used in 
the present day. . . . . Mr. George Torr, of 
charcoal repute, has an arrangement of double 
retorts. or one above another. The upper retort 
receives the charcoal, partially cleanses it, and the 
lower retort completes the process. The inside of 
each retort has cast with the body a spiral through- 
out, and thus the charcoal is self-traversing, both 
feeding and discharging. . The machinery 
I have just alluded to completes the process of re- 


fining in the colonies; therefore, with the excep- 


tion of the cane mill and clarifiers, duplicates are 
required for home manufacture. The first requi- 
sition in the present case is the blow-up pan, being 
cylindrical or rectangular in plan, fitted with a 
perforated false bottom, underneath which is a 
worm. A vertical shaft, having arms, agitates the 
melting sugar, and thus greatly accelerates the 
process. I may here add, that an ordinary pan 
will blow up, or melt, four tons of sugar in one 
hour. The origin of the term “blow up” was 
taken from the fact that the sugar used to be 


exposed to jets of steam blowing up through the 


perforated bottom. Such a practice produces mo- 
lasses. With the improved machinery 
now in existence 70 to 75 per cent. can be ensured, 
remembering that the speed of the roll should be 
in just proportion to the nature of the cane; in 
fact, when this has been observed, 85 pet cent. of 
juice has been extracted. In round numbers 1,800 
to 2,500 gallons of cane juice will make one hogs- 
head of raw sugar, weighing 16 to 18 cwt., and in 


‘some instances a higher standard has been pro- 


duced. 

To enable a fair price to be given for sugar 
machinery, many contingent expenses must be 
added to the actual requirements. I give the fol- 
lowing estimate for a perfect colonial sugar factory, 
producing 10 to 12 tons of refined sugar per diem, 
exclusive of the building and erecting :—Three 
boilers and fittings, £1,200; one high-pressure 
engine, £580; one cane-mill and gearing, £2,100; 
three steam clarifiers, £1,200; three bag filters, 
£489; six charcoal cisterns, £360; two vacuum 
pans, £2,000; two air pumps and engines, £700; 
two heating tanks, £280; three plain tanks, £200; 
two heaters or coolers, £220; six centrifugal ma- 
chines and engines, £960; steam piping, troughs, 
expansion valves, condensing boxes, scum press, 
£1,800; four revolving retorts, £560—Total, 
£12,649. A refinery at home to produce 20 tons 
of refined sugar per diem will cost about £8,000— 
fitted complete. . 


INSTITUTE OF CIVIL ENGINEERS. 


On the evening of the 29th ult. the 49th anni- 
versary conversazione of this association was held 
at the Institute, Great George-street, Westminster. 
On this occasion the invitations were limited to the 
number which the rooms could conveniently accom- 
modate, so that the crowding which has so often 
marred the comfort of these gatherings was quite 
avoided. Mr. John Fowler, as president of the insti- 
tution, received the visitors, who, with the exception 
of a fewscientific noblemen and gentlemen, consisted 
almost entirely of the chief engineers of England, 
and the foremost of those whom we may call the 
sub-engineers—the great contractors who carry out 
in practice what their professional brethren have 
devised in theory. All the rooms were thrown 
open on this occasion, the staircases ornamented 
with statues aud flowers, and the walls’ of the 
apartments themselves hung with a most valuable 
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collection of modern paintings, which had been 
lent for the evening by the different members of 
‘the institute. 
‘English paintings were thus brought together, and 
‘as a mere picture gallery the display would have 
‘possessed attractions for 50 times the number that. 
‘were invited. to witness it. 
‘beyond the institute were ranged the collection of 
working models, plans, and drawings, usually 
shown on the occasion of these meetings. 


Some of.the most famous of recent 


In the lower room 


All of 


these were new, and some exceedingly interesting. 


‘The working model which, beyond all question, 
excited the most interest was shown by Mr. Penn, 
under a glass case. This was a miniature counter- 
part of the engines of the Northumberland, finishes 
‘off with such minuteness and care as is seldom 
bestowed on any but -the most costly scientific 
‘instruments. 


Near this was placed a very beauti- 
fully executed model of the new floating docks 
intended for St. Thomas’s, West Indies. By this 
plan, which consists simply of a series of pontoons 


‘connected by stout wrought-iron girders, a ship 
‘may be easily and safely lifted out of the water and 


raised above its surface for repairs in a large and 
perfectly secure floating dry dock. The one now 


‘in course of being sent out to the West Indies, and 
‘the model of which was shown last evening, though 
‘only costing £85,000, is equal to raising a vessel of 
nearly 4,000 tons and 380ft. long. When the 
: question of foreign, or rather colonial docks for our 
ironclads is so much urged by all nautical authori- 


ties, this plan of floating them up by cheap pontoons 


seems to be deserving of the attentive consideration 
: of the Admiralty. Ajfeathering screw propeller was 
‘exhibited, invented by Mr. W. Hewitt, of Bristol, 
‘which appears to us to perfectly solve. the problem 
: that has been so long discussed. The following 
areamong the advantages claimed by the patentee : 
The fans or blades are susceptible of being set at 
‘any angle from one to 90 degrees, which is 
‘accomplished from within the vessel. 
. fitted with a screw on this principle would be 
' strictly a sailing ship, and also a screw steamer— 
when proceeding under canvass alone, the blades 
-or fans can be set in a neutral position, ¢.¢., in a 
line with the ship’s keel, consequently not the 
slightest obstruction would be offered to the 


A’ vessel 


vessel’s progress. The pitch can be altered ina 


few minutes to suit the vessel’s trim in any and 


every state of the weather. It is a great econo- 
miser of fuel and time. A ten ton screw can be 
set at any angle, by one man; and a self-register- 
ing index records the various angles, by which the- 
engineer can detect the pitch of the screw. Some 
useful adaptations and improvements of the princi- 
ple of the sewing-machine were also exhibited. 
One of three by Messrs. Neats and Clark is made 
to work with the utmost ease and facility on the 
stiffest descriptions of leather, The heaviest kinds 
of harness or stoutest sorts of beot soles. are 
stitched with almost as much rapidity as ordinary 
clothes. Another adaptation of the same principle 
was shown by Mr. Thomas as applied to the 
sewing of leather gloves. A minute, but perfect, 
model of an hydraulic machine for cutting coal 
was shown by Messrs. Carrett and Marshall. 
This very simple and compact contrivance, with a 
supply of 30 gallons of water a minute, at a 
pressure of 300Ib., can do the work of 20 men 
per day, and at no further cost than that of its 
first price, which is as low as £125. In the 
examination of these and other models, and in- 
specting the fine collection of pictures, a very 
pleasant evening was spent, and it was late before 
the company separated. 


* 


In 1777 Scheele concluded from his experiments 
that the dark tint produced by the action of light 
on chloride of silver was due to reduced silver ; 
and he remarked that the violet acted more ener- 


getically than any other ray, 


Steam omnibuses on common roads are about to 
be run in Paris from the Champs de Mars, halting 
at the Champs Elysées, the Madeleine, near the 


Opera on the Boulevard des Capucines, near the 


Theatre of the Gymnase, at the Porte St, Marttin 


_and at the Chateau d’Eau, and proceeding thenee 


to the Terminus at the Bastille. 
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The famous picture by M, Gérôme, representing Cæsar 
dead, has been added to the French Gallery, This Exhibi- 
tion now contains, in the Phryne Unveiled, by this artist, 
in two works by M. Meissonnier, two noble landscapes by 
M. Daubigny, a half-length by Madame H. Browne, ex- 
amples ofthe highest class in the French school, The works 
of M. Alma-Tadema, Duverger, M. E. Frère, and Mdile. R, 
Bonheur, are less pretending, but equally interesting. 

The Edinburgh Museum of Science and Art has been 
opened. This building has been erected by means of special 
and successive grants by Parliament since 1854, The build- 
ing adjoins, ou the westward, the Edinburgh University. 
Capt. Fowke was the architect ; Mr. Matheson the praciical 
constructor on the spot of this building ; Mr. Gamble has 
directed the decoration of the interior, in conjunction with 
Messrs. O, and J. Moxon. 

A bust of the late. Mr. Cobden, modelled by Wyon, and 
manufactured in Parian, on a larger scale than is usually 
attempted in this material, has recently been issued. It is 
a pleasing and dignified reflection of the once familiar face 
and air of the economist and statesman who holds so unique 
a place in popular affection and in the history of his couatry. 
The Parian is of a clear- and tender hue, and suggests an 
increasing application of art-manufacture in a cheap and 
sup’ rior medium to this form of portraiture. 

The bust of La Gorgone, im bronze, the work of the 
Duchess of Castiglione Colonna, now exhibiting at the 
Royal Academy, has been purchased, by order of the Lords 
of the Council, for the Department of Science and Art, and 
will be placed in the South Kensington Musvum when the 
Exhibition in Trafalgar-square is closed. 


SCIENTIFIC NOTES. — 


STEEL ror Sarss.—W. K. Marvin, New York, claims as 
a new metal or alloy, acomposition consisting of chromium, 
cast-iron, and wrought iron compounded ; for the construc- 
tion of safe-boxes, vaults, doors, and other burglar-proof 
structures, by casting the same ofthe metal described, 

CoMMEROIAL VALUE OF OxyGEN.—The general applica- 
tion of oxygen tolighting and heating purposes has been 
proposed in Paris. The expense has hitherto been the 
obstacle to its introduction, for although there are many 
substances which yield oxygen in abundance, they are all 
too dear. Mr, Archereau has proposed the reaction of silica 
upon the sulphate of lime as a source of oxygen, When 
these substances are heated to a proper temperature silicate 
of lime and two gases—sulphurous acid, and oxygen—result, 
The former is used for the manufacture of sulphuric acid, 
and the latter it is proposed to compress into cylinders and 
sell by;the cubic foot, The materials here used are very 
cheap, and the heat reqnired to fuse them will be obtained 
from a mixture of common gasand oxygen. The silicate of 
lime could be used in the manufacture of glass. By direct- 
ing'a jet of oxygen through an ordinary gas burner the 
illuminating power of the gas is greatly increased, and a 
saving of from 40 to 50 per cent. effected. The introduction 
of the oxygen into the flame has also important conse- 
quences to health. It will destroy all the noxious gases 
which have escaped the purifiers, and only water and car- 
bonic acid will result from the combustion. The amount of 
these latter will be less than ‘usual, for the reason that 
greater illuminating effect is produced by the employment 
“of a smaller quantity of gas. By. the combustion of illumi- 
nating gas and oxygen nearly the same heat is obtained as 
in the oxy-bydrogen blow-pipe. All metals can be fused 
by this means if placed in suitable crucibles, and the cost 
of large furnaces and expensive fuel will be saved in 
numerous industries, 


PHOTOGRAPHIC NOTES. 


WATERPROOF ENAMEL FOR CARD PHoToGRAPHS.—The 
following process for enamelling cards is a very good substi- 
tute for the collodion transfer process, and is much easier 
of application. First apply to the surface of the card, with 
a brush, a solution of gum arabic in water, of sufficient 
strength to give considerable gloss when dry. As soon as 
dry, apply a coating of plain collodion in the same manner 
as coating a plate. Ifthe collodion is not very tough, two 
or three coatings may be applied to advantage. Finish by 
passing the card through a roller, and you will have a fine 
gloss. Care must be taken not to have the gum solution 
too thick, or the surface will crack when dry, 
though there is but little danger if the collodion 
is applied soon after the gum is dry. Gelatine, 
instead of gum arabic, answers the purpose well, though it 
gives hardly as much gloss, Perhaps you or your readers 
may have a better process than this. If so, let us have it. 
— Philadelphia Photographer. 

BRINCKEROFF's PATENT PORCELAIN PAPER.—The paper 
to which Mr, Anthony called attention a few months ago, 
and which was then just patented, is prepared, it appears, 
with a white pigment and gelatine, afterwards rendered 
insoluble by alum or tannin, An abstract of the specifica- 
tion is as follows :—“ The object of this invention is to pro- 
' duce a surface upon paper or other material that is of a fine 

cellular character, adapted to the reception of photographic 

or other pictures, or for other uses in the arts. The paten- 
tee makes use of a thin solution of gelatinous materials, 
and kaolin or terra alba, which he prefers to employ hot, 
. Which solution penetrates the pores of the paper or other 
materials being prepared. He then submits the said mate- 
rial to the action of an astringent, such as alum or tannin, 
which, combining with the gelatinous material, forms a fine 
_ cellulose surface that is insoluble in the solutions employed 
in photography, and which, penetrating the pores of the 
paper, fills them, and also produces an even smooth surface 
by enveloping and holding down any fibres that otherwise 
might stand up on the surface of the paper,” l 
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1509, Steam pressure gauge, T, B, Wright—4d, 
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1510. Boiler for hot water apparatus, F. Knight—1lod. 

1511, Railways, T, Hunt—10d. 

1512. Lace, H. Mallet—4d. 

1513. Pocket lantern, W. E. Newton—8d, 

1514. Raising pile fabrics, W. E. Newton—10d. 

1515, Surrounding gunpowder with carbonic acid gas, II. 
Allman—4d. | 

1516. Valves, J. Nuttall—8d. 

1517, Furnaces for manufacturing welded iron tubes, T. 
Pritchard—8d, 

1518, Electro-magnetic clocks, R. A. Brooman—ls. 

1519, Pile fabrics, W. Gadd, and J. Moore—6d. 


CHEMICAL NOTES. 


PHOTOGRAPHS IN CoLours.—Under this title Mr. Jabez 
Hughes sells the materials for showing a very pretty and 
striking experiment which the chemist will at once un- 
derstand, while it affords great amusement to the unini- 
tiated in the science, . . 

SoMETHING LIKE EXPERIMENTS,—Professor Doremus gave 
the first of a series of lectures at Brooklyn on April 17, 
entitled ‘‘ Views of Life through the Medium of Science,” 
Some of the experiments he performed are described as 
follows in the Scientific American :—‘' Besides the novel 
experiments exhibited in these lectures, the ordinary class 
experiments are conducted on a scale which produces the 
effect of novelty, For instance, in burning potassium on 
water, a tank was used which extended entirely across the 
theatre in front of the stage, covering the whole area of the 
space usually occupied by the orchestra, and the middle of 
this tank contained several hundred pounds of ice in 
massive blocks ; upon this water and ice half a pound or 
more of potassium pellets were scattered, producing most 
brilliant coruscations of violet and yellow sparks and 
flames, and filling the whole theatre with a cloud of potash. 
Several gallons of liquid carbonic acid were condensed, 
and the bar of mercury frozen by it was a yard iu length 
and two inches in width. To exhibit the combustion of 
steel in the blowpipe flame, a whole saw and a half of a 
long sword were burned, the sparks pouring forth in a 
shower fifteen feet in length? 

Engraving on glass has hitherto been, not unfrequently, 
effected by the use of fluoric acid, which often produced 
dangerous wounds, when by accident it came in contact 
withthe skin of the workmen, M. Heni Sainte-Claire 
Deville has recently exhibited to the Academy of Sciences 
of Paris some very fine examples of glass engraving exe- 
cuted by means ofa Solution of the fluoride of calcium in 
hydrochloric acid, with which there is no such danger, 
The results obtained by this method are said to be exceed- 
ingly satisfactory. 


PROPERTY RECORD 


AT THE GUILDHALL COFFEE-HOUSE. 
By Messrs. WINSTANLEY AND HARWOOD, 

Freehold two messuages, being Nos. 18 and 19, Cross 
street, Globe Town Bethnal-green, producing £21 9s. per 
annum—sold for £210. > 

Leasehold two houses, being Nos. 11 and 12, Chapman- 
place, Charles-street, Back-road, St. <teorge’s-in-the-Easi, 
producing £27 6s. perannum; term 23 years unexpired, at 
£4 per annum—£180. 12 

Leasehold two houses, being Nos, 8and 4, Parnham- 
place, Brook-street, Ratcliff, producing £45 18s, 8d. per 
annum, term 41} years unexpired, av £6 per annum— 


£400. : 
AT THE LONDON TAVERN. 
i By Messrs, FULLER’ AND HORSEY, 

Leasehold premises, known as the Grosvenor Works, 
Cubitt’s Town, Millwall, term 54 unexpired, at £210 per 
annum—£2,500. 

Freehold eight houses, being Nos. 2 to 9, King-street, 
Barking-road, producing £124 16s, per annum—£2,009. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER, 


The Committee of the Great Grimsby Industrial Flour 
Mill Society (Limited), are desirous of receiving Tenders 
for the Erection of a Mill. Plans and specifications om 
application to Mr, Gcerge Towle, Wellow Gate, Grimsby. 

Completing and Draining the roads and other works on 
the Alexandra Estate, Worthing, Sussex. Specifications at 
the offices of the Architect, Mr, Henry Carpenter, 361, 
Moorgate-street, London. 

Tenders are required for the Cleansing and other Works 
connected therewith, of the Church of St. Stephen, Wal- 
brook. Specification at the office of Mr. Crosby, Vestry 
Clerk, 3, Church-court, Old Jewry, 

Erection of two sixty quarter maltings under one roof 
and other offices in connection therewith at Peterborough. 
Drawings on application to the architects, Messrs. Hine 
and Evans, Regent’s-street, Nottingham. 

. Re-building a portion, and altering the remainder, of the 
Stamford, Spalding and Boston Banking Company's Bank, 
at Stamford. Particulars on application to William Eve, 
8, Union-court, Old Broad-street, B.O. 

The Committee of the Basingstoke Paving Commizsion 
are prepared to receive tenders for the laying down of 309 
yards of Purbeck stone guttering. Particulars at the office 
of Mr, James Smith, Winchester-street, 

Taking down and entirely rebuilding the Parish Church 
of St. Lawrence, Stroud, Gloucestershire. Plans and 
specifications at Stroud Parsonage. 

Erection of a new south aisle, re-seating and other works 
at Titchfield Church, near Farebam, Hants. . Specification 
at Mr, G. Preedy’s, surveyor, Andover. 

Enlargement of Schools in Parker’s-row, Bermondsey. 


Specification at the Old Antigallican Public-house; Tooley- 
street, 


NEW INVENTIONS. 


TuBE-CuTteR.—Charles Taylor, of Birmingham, has taken 
a patent, No, 1527, A D, 1865, for a neat form ofcutter for 
cutting off tubes. The tube is gripped on one side by a claw 
and a small steel circular cutter, revolving freely on a cen- 
tral stud, is fitted in the instrument on the opposite side of 
the tube. By working the instrument to and fro, and at 
the same time setting up the cutter by a screw, the tube is 
quickly cut through. It is a neat application of the circu- 
lar rolling cutter—a form of cutter not sufficiently known 
and used. We hope to illustrate an excellent machine, 
or “ shears,” for cutting plates with this kind ofcutter. The 
machines are being made by Messrs. Kittoe and Jackson, 
of Compton-street, Clerkenwell. 

STEAM-VALYES,—Mr. John Nuttall, manager of the Bridge- 
water Foundry, Patricroft (Messrs. Nasmyth and Co,’s), has 
taken a patent, No, 1516, A.p. 1865, for the segmental valve 
so widely known and used in this country in the Corliss 
engines, The patent is, of course, worthless, having been 
anticipated. 

Hot-BLast CuroLas.—Thomas Summerson has taken a 
patent, No, 1498, a.p. 1865, for heating the blast of cupola 
furnaces in heating-chambers surrounding the upper part 
of the furnace, and heated by the waste heat. We believe 
the same economy of fuel is obtained by charging the 
cupola to a considerable height, as now practised in the 
best foundries. The increase of height of the blast furnaces 
in the;Cleveland districtfrom 50 ft. to 75 ft., 90 ft.. and lately 
to 101 ít., has been attended with a very considerable reduc- 
tion of the temperature of the waste gases, and with a cor- 
responding economy of fuel. 


PATERT RECORD. 


Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &o. 

1480. Annealing pots, J. Hibell—8d. 

1481, Propelling and steering vessels, J, Jopling—10d. 

1482. Brooms or brushes, W. Martin—10d. 

1483. Spinning machinery, M. Meisel—Is, 

1484, Inkstands, B. Lawrence—8d. 

1485, Keys, 8. Grafton—4d. 

1486. Treating materials for manufacturing paper, R., H, 
Collyer—4d. 

1487, Locks, J. Calvert—8d. 

1488. Wheel moulds, L. Mantin—8d, 

1489, Paint, T, Spencer—4d. 

1490. Driving hair-brushing machinery, T. A. Browne and 
J. Knight—10d. ` 

1491. 

1492. 


TENDERS SENT IN FOR BUILDING 
WORKS. 

For alterations, &c., at the Queen’s Head public-house, 
Great-Bath-street, Clerkenwell, For Mr. Thos. R, Laboro, 
eae Brookes, architect :—Langmead and Co. (accepted), 
£565, 

For rebuilding the Half-Moon public-house, Holloway- 
road, for Messrs. Whitbread and Co. Messrs. C. W. and 38. 
W. Lee, architects. Quantities supplied :—Carter and Son 
(accepted), £2,696. 

For a villa residence and stabling, Blacklands Estate, 
Hastings, for Mr. E. S. Bright. Myr. Henry Carpenter, 
architect, Quantities supplied :—Vidler (accepted), £993. 

For the erection of anew poorhouse, at Southampton, 
Mr. T. A. Skelton, architect. Quantities supplied by Mr. 
H. Pether :—Bull and Sons (accepted), £19,584. 

For roads and sewers, at Upton, Essex. Mr. John Mason, 
architect :—Moxon and Mutton (accepted), £558. 


Steam hammers, P, Pilkington—4d. 
Signalling, lighting, and communicating in railway, 
trains, R. Howarth—4d. 


; ; hie a For new vagrant Wards, forthe Guardians of the Hol- 

1498. Soules on panied trains, I, Rogers —4d, born Union. Mr, Lewis H. Isaacs, architect. Quantities 
+. Gas burner, H. Monier—10d. supplied by Messrs. Hovenden and Heath:—Simpson ani 

1495, Furniture vans, F. Hazeldine—4d. Son (accepted), £2, 662 

1496, Steering ships, W. A, Brown—4d. pele Ear 


1497, Apparatus for indicating pressure in gauges, &., F, een tee tah an eee N, 
Ñ. Gisborne~10d. MEETINGS FOR THE WEEK. 


1498, Foundry « upolas, T, Summerson—10d, THoRSDAY,—Chemical, 8, Mr. A, Vernon Harcourt, “ On 
1499, Carpets, &c , W. E. Newton—4d, the Course of Chemical Action,” 
ee Washing wool, &c., J. Petrie, Jun —4d FRIDAY.— Astronomical, 8.—Royal Inst,,; 8. Prof, Frank- 


Cutting hay, straw, &c., F. Rizhmond, H. Chandler, 
and J. G, Richmond—10d. 

1502, Signalling on railway trains, H. Martin—4d, 

1503. Reaping and mowing machines, W. J. Burgess—10d. 

1504, Obtaining and applying motive power, D. Hancock 
and F, Barnes —4d. 

1505, Strengthening guns and cylinders. H. Allman—4d, 

1506, Manufacture of iron and steel, H, Allman—4d. 

1507, Carburetting fiuids for lighting and heating, W, 
Clark—8d. 

1508, Exercising chair for infants, T. Brinsmead—6d. 


land. ‘& On the Source of Muscular Power.” 
SATURDAY,—Royal Inst., 3, Prof. Huxley, ‘f On Ethno- 
logy.” 


LONDON COAL EXCHANGE. 
PRICES OF COALS PER TON AT THE CLOSE OF THE MARKET. 
Davison’s Steam, 17s. 8d ; West Hartley, 17s, 3d. ; Holy- 
well Main, 17s. ; Tanfield Moor Butes, 14s. 6d.; Wallsend: 
—Braddyll’s Hetton, 17s. 3d. ; Hetton Lyons, 16s. ; Sou h 
Hetton, 18s. ; Caradoc, 18s.; South Hartlepool, 16s. 6a. 
Ships at market, 27; sold, 15 ; unsold, 12, At sea, 50. 
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of transmitting, supposing the teeth to,be 8 inches blades ; to each there is a roomy pump case, per- 


REVIEWS. 


Supplement to the Treatise on the Turbine, or 
Horizontal Water-Wheel. By WILLIAM CULLEN. 
London: E. and F. N. Spon, Bucklersbury. | 


Mr. Curren, it will be remembered, is the author 
of a treatise on the construction of the turbine, 
which, from its worth, has been well received by 
both millwrights and engineers. It was evident, 
however, from the style in which this work was 
done, that it would only be complete by the addi- 


tion of an illustrated treatise on vertical wheels; 
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and this is now before us—fully equal in merit to 
that which it is designed to supplement and 
well suited for the use of operative me- 
chanics. It is comprehensive enough for 
all its uses, and its general correctness can be 
readily tested. Here we havea passing word of 
praise for the printer—the publishers do not require 
it—who has done his part of the business well: a 
little more of what Mr. Wm. Muir gives to his 
work, finish, and there would be no fault to find. 
The supplement opens with directions for 
ascertaining the velocity of water in rivers, with 
table; proceeds to the discharge of water over 
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falls, weirs, aud through sluices, with lithographic 
and tabular illustrations.. Next come the under- 
shot wheel, the breast wheel, capacity of buckets 
and depth of shrouding, with table; rules for pro- 
portioning overshot wheels with quick speed ; the 
formation of buckets for undershot, for breast and 
for overshot wheels, described and illustrated ; 
tables of the diameters of spur wheels, with ex- 
planation; concluding with a table for finding 
the strength of cast iron teeth, and the application 
thereof. Certainly here is variety enough, but 
cach subject is well defined. The last subject is 
treated briefly, but at the same time compre- 
hensively, which the following will readily 
show :— : 


broad. We see that the number over 2 inch pitch 
4°75 X7 
Then — 


is 4°75. = 11°08 for 4in. broad, 


l : 8 
and 22°16 horsepower will be the answer for 8in. 
broad.” : 

We may state that, in our opinion, the author, a 


practical millwright and engineer, has produced a 
practical work, and have no doubt it will be so 
esteemed by such as are entitled to class themselves 
“ operative mechanics.” 

Reverting to Mr. Cullen’s original work we still 
remain of opinion that no machines are better 
capable of doing their work than are Lloyd’s and 


Appold’s pumps, of which we append sections. 
And it follows, as a matter of course, that 
Gwynne’s patents require no illustration, so very 
widely are they known. It is, we are informed, 
due tothem, that the subject of the centrifugal 
pump has arrived at so great pre-eminence 
amongus. Figs. 1 and 2 are sections of Lloyd’s 


TO FIND JHESTRENGIH OF CAST IRON TEETH OF WHEELS AT ANY GIVEN VELOCITY. 


Numbers «0... 19 | 14°75) 11 75 | 475| 35 | 275| 2 15 | 12 |i 7| 5 3 
Pitch, in inches | 4 + | 3 2 | 2 3 2 | z ie | z 3 a} 3 
Breadth ......... 8 7 6 5 4 3 22 2 |2 12 | 1 

Thickness ...... 1:86 | 162] 139| 115| 92| -‘s0| es] sef soj 45] 38| "33| 31| "22 


For application: ‘ multiply the given velocity 
of the wheel at the pitch line per second by the 
number in the table over the pitch, divide the pro- 
duct by 3, and the quotient will be the number of 
horsepower, the teeth having their breadth equal to 
twice the pitch. If the breadth be doubled, the 
strength will be doubled; but if the pitch is 
doubled the strength is four times greater.” 

For example, take the following :— Given a 
velocity at the pitch line of 7 feet per second and 
2in, pitch, required the power this wheel is capable 


-engines hold their own well. 


centrifugal fan, patented in 1848, and Figs. 3 and 
4 are sections of Appold’s pump. 

No visitor to the Great Exhibition of 1851 but 
will well remember the pumps exhibited by Appold 
—where'a fan containing a gallon delivered in one 
minute fourteen hundred times its capacity !— 
oranges and apples being passed through uninjured. 
It may be stated that, after 18 years’ test, these 


Between them there are many points of resem- 


blance. The fans in both consist of six enclosed 


mitting the fluids to escape in all directions to the 
delivery pipe. It is well known that Mr. Appold 
determined the proportions of his pump by num- 
berless experiments, extending over many years. 
These Mr. Appold’s pecuniary resources permitted ; 
others have been and will have to be dependent on 
mathematics, and this resource has not and will 
not failthem. Other pumps there are claiming 
public attention, apart from those above noted ; 
but as we do not seek to give to our remarks even 
the semblance ofan advertisement we refrain from 
noticing them here. Of Mr. Ruthven’s more will 
shortly be practically known; but here we must 
close this ever-interesting subject—referring the 
reader, when he possibly can, to Mr. Cullen’s two 
works, in which he will find much to interest and 
profit him. | 


THE GRASS TREE. 

There are few who have ever travelled any 
distance in Victoria, but have met with the grass- 
tree (Xanthorea), which is to be found in nearly all 
parts of Australia. Up to a few months ago it 
was supposed only to be a useless growth, 
encumbering the land. A few knew from the 
blacks that it contained a very tenacious gum— 
the blacks used it as a glue for joining parts of 
their weapons ; but it is only within the last few 
months that the following valuable articles have 
been obtained, after great labour and expense, by 
a Mr. Dodd. St. Ronan’s, the place where Mr. 
Dodd has erected his works to carry on the experi- 
ments, is situated about 18 miles in a southerly 
direction from Colac, and here for some months 
past experiments have been carried on in con- 
nexion with the grass-tree. The root is the 
portion used in these experiments, and usually 
weighs from 101b. to 501b. The root is composed 
of the stems growing in a close mass around the 
inner portion or kernel. From the outer portion 
of the root gum-shellac in large quantities is 
obtainable ; the refuse contains a large quantity 
of gas, and can be made available for lighting the 
works. From the inner portion is extracted, by 
pressing or distilling a spirit equal to the best brandy, 
also alcohol ; after distilling, a quantity of saccharine 
matter remains, from which sugar can be extracted. 
The present supply of grass-tree in the neighbour- 
hood of St. Ronan’s is computed to be equal to a 
supply of 600 tons per week for the next ten 
years. Great quantities of young grass-treeg 
abound, which will keep the supply up, and doubt- 


į less cultivation would greatly enlarge the roots.— - 


Melbourne Herald 


WEIGHTS AND MEASURES. 

A meeting of the American Institute was held 
on the 19th ult., to take into consideration the 
legalization of the French system of weights and 
measures in the United States, The Chairman, 
Professer Tillman, remarked that one of the 
greatest difficulties was the choice of suitable 
names for the new system. He pointed out the 
confusion which would probably arise between . 
decimeter and decameter, the latter being a 
hundred times greater than the former. He 
proposed that the unit ‘“‘ metre” be abbreviated to 
“met,” and that prefixes be used to express 
multiplication, and suffixes to express division 
Thus we should have decamet, hectomet, kilomet, 
and myramet, whilst the division of the metre | 
would be expressed by metet, metun, and metmill. 
The measures of weight would be myragram, 
kilogram, hectogram, decagram, gram, gramet, 
gramun, and gramill, The Latin suffixes being 
rather unmanageable, ef and un have been substi- 
tuted for deci and centi. The question of names 
is no doubt a very important one, but the above 
system is, we think, too barbarous even for the 
“ American ” language, and we sincerely hope that 
the day is far distant when the British inch shall 
become a ‘‘ metet, ” or a ‘‘metun,” and when we 
shall take our medicine by ‘‘litets, ” “ lituns ” or 
€‘ litmills. ” 


The peculiar odourof Russian leather is due to 
an oil extracted from birch bark, used in the pro- 
cess of tanning. 
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PHOTOGRAPHY UPON PAPER. 

(From El Eco de la Fotografia.) 

HOTOGRAPHY upon paper is undoubtedly that 

branch of the art on which the greatest variety of 
processes have been suggested. 
cation of the first method by Myr. Blanquart 
Evrard to the present a multitude ef methods have 
been produced, sufficient to fill several volumes: 
and as these methods are frequently modified by 
each photographer who applies them it may be 
said that there are almost as many formule on the 
subject as there are photographers. We shall 


confine ourselves to giving those processes which 


are in most general use, 

With regard to the selection of paper, as it is 
used in photography for two purposes, viz., for 
negatives and positives, it is evident that two 
different kinds will be required. The paper used 
for negatives has to represent the image by 
transparency, and that used for positives has to re- 


present them upon its surface. Negative paper 


ought, therefore, to be of a uniform and homo- 
geneous texture : it should be neither very thick nor 
very thin; inthe first case too much time is taken 
. in obtaining a positive from it, and in the second it 
is almost always full of small holes which cause it 
to lose its fineness in the gallic acid; it ought in 
addition to have no spot which can be seen on its 
surface or by holding it between the eye and the 
light. A little experience will, however, do more 
to enable the operator to select paper suitable for 
his use than any number of directioas that we can 
give. 
first attempts to procure paper manufactured 
especially for photographic purposes. The English 
paper generally recommended is that manufactured 


by Waltman, the French that by Hanson Brothers 


` and Manin, and the German that by Saxe. 

We shall now describe Mr. Legray’s process, 
which is one of the most used, on account of the 
facility with which it can be used in the dry pro- 
cess, and for the certainty of its results. 

The paper is especially formed of a vegetable 
substance called cellulose, which is easily injured by 
corrosive action of the salts of silver. It is, there- 
fore, necessary to counteract the properties of 
the cellulose, or at least to prevent its direct contact 


with the salts of silver, by means of wax.. 


Mr. Legray recommends that a plate like those 
used for daguerreotypes, should be taken and that 


it should be placed horizontally on a tripod, and |. 


should be heated by passing a spirit lamp under it; 
or, which is better, that it should be placed in a 
water bath, and that it should be rubbed with a 
piece of virgin wax, which is thus melted. When 
there is a good coat of melted wax upon the plate 
the paper is placed upon it and pressed by means 
of a card. As soon as it is well saturated with the 
wax the paper is taken off and placed between 
some sheets. of blotting paper, over which a 
moderately warm iron is passed in order to remove 
any excess of wax. Itis necessary that the wax 
should be removed from the paper regularly, and 
that it should only be retained in its texture. A 
sheet well waxed ought to be uniformly transpa- 
rent and not to present upon ils surface any 
brilliant points, seen by reflection. The iron is 
sufficiently hot, when the saliva thrown upon it 
boils without disappearing ; a greater amount of 
heat would tinge the wax, and stain the paper. 
The paper being waxed it must next be made fit to 
receive the iodide of silver: for this purpose it is 


saturated with a soluble iodide, so that in presence |. 


of the nitrate of silver it may be affected by the 
sensitive substance. We shall give two formule, 
the first is by Mr. Legray, the second, although 

somewhat slower and more complicated in its 
manipulation, is very effective and the negatives 
taken by it are free from any grain. 

Jopipe Baru with Rick Warer.—Rice water, 
170z. 4drs. ; nitrate of magnesia, 5drs.; iodide 
of potassium, 2drs.; cyanide of potassium, 6grs. ; 
chloride of potassium, 4grs. The last two salts 
may be replaced with advantage by bromide of 
potassium, 30grs, ‘The rice water is prepared by 


boiling 6gounces of rice in about seven pints of | 


rain water, until the grain swells and may be easily 
flattened between the fingers; it is then decanted, 
and ldrm, of isinglass is added for each pint of 


From the publi- 


We should recommend the student in his’ 


and is filtered after the substances are dissolved. 

Tops Bara with ALBuMEN.—Clarified whey 
1520zs.; iodide of potassium, 2drs.; bromide of 
potassium, 30grs.; nitrate of magnesia, 2drs, 30grs. 
The whey is prepared by boiling 25 to 34 pints of 
new milk. When the milk begins to boil up 
acetic acid is added drop by drop until the whey 
separates; itis then strained through a fine cloth 
and left to cool; the white of an egg beaten is 
added, and it is again made to boil: the white of 
the egg coagulates and clarifies the whey: it is 
again cooled and from an ounce to an ounce and a 
half of albumen is added. 

These baths, especially the second, do not keep 
long ; it is therefore advisable to use them up by 
preparing large quantities of paper at once. In 
order to use these baths, a quantity of the liquid 
(about 2 inches in depth) is filtered into a porcelain 
vessel; into this the paper, sheet by sheet, is placed, 
to disperse any air bubbles which, preventing the 
liquid from penetrating, produce spots upon the 
paper. If the sheet floats upon the liquid, if may 
be forced under by passing over it a glass tube bent 
into the form of a triangle. When the first sheet 
is covered, the same operation is performed with all 
the rest. Sufficient time (an hour-and-a-half or 
two hours) must be allowed for the complete 
iodizing of the paper; at the end of this time 
the sheets are taken out with care, one by one, 
turning them so that that which was put in 
first may be taken out first. They are then 
placed to dry, hanging them upon a thread 
by one corner, or, which is better, by means of 
wooden nippers, with which they are suspended 
from lines. In order to facilitate thé dropping of 
the liquid, a small strip of blotting-paper is placed 
at the lower corner of each sheet. When the paper 
is dry it presents a grained appearance which 
should not, however, alarm the operator, as this 
will disappear in the final operation. Neither 
should the violet colour prejudice him, which pro- 
ceeds from a small quantity of free iodide that 
enters into combination with the starch of the paper. 

This iodized paper will keep for a considerable 
time, provided it is placed in a well-closed port- 
folio and kept from the damp. 


PHOTOGRAPHIC GOSSIP. 

Permanent Photographs.—The great object to 
which the main efforts of experimental photo- 
graphers have been directed has been that of 
securing permanence for their productions. Nearly. 
all the new processes, whetherthe Jonestype, Smith- 
type, or Robinsontype, or any other of the numerous 
“ types”? which have had their little day and gone 
their forgotten way, have laid claim to the most 
attractive of all features, that of increased or perfect 
permanence. But time, which tries all things, has 
found them wanting. Some, although permanent, 
were so ugly that less permanence would have been 
their best claim to our regard. Others, although 
nearly or quite equal in beauty to the old silver 
prints, were found to contain other elements of 
destruction even more speedy and certain: than 
those they avoided. But all this while it seems 
the permanence so long and laboriously sought for 
in new processes was at our fingers’ ends, side by 
side with the good old process which pho- 
tographers would now be so sadly reluctant to. de- 
part from. 

It was long ago satisfactorily demonstrated that 


the primary cause of fading in photographs was due 


to the hyposulphites. The slightest trace of the 
“fixing” agent, as it is called, in other words 
hyposulphite of soda, must sooner orelater destroy 


the photograph, and as it appears almost impossible 


to eliminate the whole of this element of destruction 
from sized paper once impregnated with it by the 
mechanical action of water, it follows that perfect 
permanence cannot be hoped for. Some prints 
favourably treated may last longer than others, but 
that all photographs, like “all bright things, must 
fade,” appears tolerably certain. 

But although the hyposulphite defies the action 
of water, Dr. Smith—a name well known to 
chemists, although new to photographers—has 
shown that it can be acted upon chemically, and 
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| water; itis then heated to dissolve the isinglass, 
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by being converted into a sulphate effectually 


| removed. This is simply and easily done by the 


use of peroxide of hydrogen (HO?), at present a. 
costly preparation, used almost exclusively for 
medicinal purposes. If the ordinary silver print, 
after fixing and washing, is subjected to the action 
of water containing a few drops of peroxide of 
hydrogen and again washed, there is every reason 
to conclude that it will be rendered really and 
truly permanent. Photographers owe a deep debt 
of gratitude to Dr. Smith. 
Experiments with Iodide of Silver.—Some re- 
cent experiments conducted by Mr. Carey Lea, and 
published in the British Journal of Photography, 
have great value and interest as demonstrating, in 
opposition to the general conclusion, that pure 
iodide of silver is sensitive to light. A film of 
pure metallic silver was converted by tincture of 
iodine into iodide of silver and, every trace of free 
iodine being removed by continuous washing, when 
exposed to light passing through a negative, a bold 
vigorous image was afterwards developed. This 
sets at rest a question associated with many other 
points of dispute. | 


Curious Experiment.—Les Mondes tells of a Mr. 
Hodgson who, having prepared two sheets of paper 
with isinglass, iodide, ard bromide of potassium ang 
chloride of sodium, and placed a coloured lithograph 
between them in a drawer, found an impressiow 
from the print on either of the papers in colours, a 
negative impression on the upper and a positive on 
the lower. The reds were given in red, but the 
blues and greens gave white. Exposure to light. 
gradually destroyed these impressions. 

Photo-lithography.—Messrs. Bullock, brothers, 
of Leamington, have recently introduced a new pro- 
cess of photo-lithography for which they claim: 
high rank, on the score of simplicity, cheapness of 
production, &c. The specimens which have been 
submitted to us vary in their degrees of merit and, 
moreover, do not appear to haye received a fair: 
chance from the printer, but they still display evi-- 
dence of a stride in advance, and the best of them 
are certainly very beautiful. The negatives em- 
ployed have a granulated effect given to them by 
printing with a piece of ground glass placed over 
the negative. From this a second negative is ob-- 
tained by again printing, and from. this a print om 
transfer paper prepared with gelatine, gum, or other: 
substance of that kind, is obtained by the aid of 
bichromate of potash in the ordinary well-known 
way. When subjected to the action of water the 
parts not acted upon by the light are dissolved 
away. The picture is then in transfer ink ready 
for placing upon the stone. 


INDIA-RUBBER ENAMEL PAINT. 

Our contemporary the Art Journal states that 
Dr. Henry Edward Francois de Briou, a Parisian 
physician, who for many years has resided in 
England, has discovered and patented a process 
for preparing from india-rubber what we may 
designate an enamel paint, which is absolutely 
proof against the action of the atmosphere, as well 
as against the power of all liquids (including the 
most potent “acids) to affect iron.. This enamel. 
paint possesses all the remarkable qualities of 
india-rubber, without combining with them any 
other substance or element that is calculated in 
the slightest degree to counteract their thoroughly 
efficient operation. The preparation is applied 
cold and in a liquid state, and in consistency and 
general appearance it resembles such.common oil- 
paint as is ordinarily used for iron-work. It may 
be applied with ease ; but of course it is necessary 
that the process of application should be conducted 
with such care as will insure a complete covering 
of the surfaces to be protected. This covering may 
be so thin that its presence cannot be detected ; 
while it leaves the protected surfaces in all their 
original sharply-defined freshness. It hardens also 
at once, and immediately forms a smooth and 
lustrous enamel-like covering, air-proof, damp- 
proof, water-proof, and acid-proof. Thus pro- 
tected the iron is safe: Rust cannot accumulate 
upon the surface of this enamel-paint, nor corrode 
beneath it, s 
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THE LIME LIGHT.—I. 
UR readers are of course aware that the two 
gases required for the lime light—namely 
oxygen and hydrogen—are the constituents of water, 
which is known to be a great antagonist and ex- 
tinguisher of fire—the one element, hydrogen, being 
the most inflammable substance in nature, while 
oxygen, the other element, is the greatest known 
supporter of combustion. Water being decomposed 
into itselements by the agency of electricity or gal- 
vanism, is found to consist of. hydrogen two parts, 
and oxygen one part; in fact the exact proportions of 
these gases which are necessary to produce the 
lime light. These two gases in combination form 
a most explosive compound, they are therefore for 
the sake of safety kept separate until they reach the 
orificé of the jet where they are ignited. Hydrogen 
is of itself quite inexplosive, and were it-possible to 
burn a lighted candle in a gasometer full of pure 
hydrogen gas it would not light or explode the 
gas; but this of course is impossible, as the flame of 
the candle would require oxygen to support its 
combustion ; yet hydrogen gas mixed with common 
air in proportions of two of the former to five of 
the latter is the most explosive gaseous compound 
that is yet known. 

By the proportions here given it will be seen that 
of the five parts of common air one part, as previously 
stated, consists entirely of oxygen; thus we have the 
elements of water before given, and when exploded 
they again return to their normal condition and 
become water. | oe 

The mode:of lighting a lime light is first to allow 


a stream of lighted hydrogen to play upon the lime | 


for a few moments and gradually heat it (were the and the.orifice of the jet, therefore as the lime is 


combined gases turned upon a piece of lime, sud- 
denly it would fly into a shousand pieces), the 


flame is first of a pale yellow, and afterwards a | ) ‘Or 
certainty and steadiness is essential, and expense 


deep red, caused by the combustion of the metal 
calcium in the lime; the oxygen is now turned on 
and gradually regulated so as to produce the best 
result. 

Westminster Bridge was lighted for some months 
with lamps of this description each having two 
jets. The South Foreland Lighthouse has for 
three months been lit in the same manner, and in 
this instance there were 8 jets; there was never 
the slightest fault. or failure, and the lamps were 
as easily managed as the ordinary gas lamp. They 


were lighted at sunset and extinguished at sunrise, | 


and never touched in the interim, thus showing 
how little attention they required. 
cylinders -were=‘kept in motion by a beautiful 
arrangement. of clockwork in a manner we will 
presently endeavour to describe. 

Liverpool landing stage has also been lit with 
these lamps and it- was found to be of immense 
assistance to vessels approaching the harbour at 
night. It was also found that the naked light 
penetrates fog to a great distance—some hundred 
yards, while other lights are quite useless. 

It has, moreover, been proved that neither wind 
nor rain can extinguish tt. 

It certainly ought to be mentioned here that the 
reason why this glorious light has not been more 
generally used is that ordinary gas is so easily 
managed and is so readily obtained, whereas the 
Jime light requires a special apparatus and a dif- 
. ferent arrangement of pressure. 

Several companies have been formed to work out 


these ends, but through infortuitous circumstances 


it has been found that, as a popular affair and in a 
commercial point of view, so many impediments 
had to be met that its general adoption has, for the 
present, found these embarrassments in the way of 
its progression. . 

The lamps may be made of any size, from the 
modulated lamp for the drawing-room table, with 
coloured or opal glass screens or shades, to the 
powerful lighthouse lamp, and the gases may be 
nade with perfect safety (on a small scale) in any 
sitting room. 

A single jet placed near the ceiling is quite suffi- 
cient to light an ordinary-sized room. The 
photometric value of the light will, of course, 
depend upon the size of the jet, and the pressure 
upon the gases. Where the consumption of the 
gases does not exceed one and a half cubit feet per 
hour, the light produced is equal to four gas lights 


The lime’ 
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cach burning five cubic feet per hour—or one and 
a half cubic feet give an equal effect to 20 cubic 
feet, but if the quantity of the gases is increased to 
three cubic feet per hour a light equal to more than 
15 gas lights, each burning five cubic feet per hour is 
obtained, or three cubic feet give a light equal to 
75 cubic feet. Again if the quantity be increased 
to six cubic feet per hour, a light equal to 60 of the 
gas lights is given—or six cubic feet equal 300 
cubic feet. i 

Hydrogen gas may be made very cheaply by pass- 

ing superheated steam over red hot iron borings, the 
iron having a great affinity for the oxygen, for the 
steam absorbs it, thus leaving the other element 
hydrogen free and sufficiently pure for the purpose 
required. That this can be accomplished and that 
pure hydrogen can pass through a red hot iron vessel 
without exploding sufficiently illustrates our 
previous statement that pure hydrogen will not 
explode unless it is mixed with oxygen or common 
air. 
Oxygen is not made so cheaply, it has, however, 
been recently discovered that oxygen may be made 
at a moderately cheap rate from nitrate of soda, 
the residue being of nearly sufficient value to cover 
the original cost of the material, the labour, and the 
wear and tear of apparatus. 

Many improvements have been made in the 
mechanical arrangements of the lime light lamps, 
also in the shape and size of the pieces of lime, 
and the manner of protecting them and keeping 


them in motion while they are being acted upon by 


the gases, for it should be understood that there 
is but one focus or distance between their surface 


wom away or di- sipated so must a mew surface 


_guadually present itself by automatic motion. 


Fhis motion is given by clockwork where great 


is not an object, as in a lighthouse, for instance ; it 
is also used where a number of jets are required, 
making a circular or all-round light, but in the 
ordinary lamp a more simple method is adopted. 

We will, however, attempt to describe all the 
arrangements in turn in gur next number, and 
commence with the jet or Blowpipe. 


BRITISH ASSOCIATION OF GAS 
MANAGERS. 

On the re-assemblage of the meeting on Thurs - 
day morning week, Mr. S. E. Barlow, C.E., vice- 
president, took the chair, owing to the unavoidable 
absence of .Mr. Thomas Hawksley, upon an im- 
portant engagement, l 

The CHAIRMAN opened the proceedings by read- 
ing avery interesting paper relating to an in- 
vention by Messrs. Sugg and Markham, by which 
photography in connection with gas was beautifully 
rendered, A very handsome apparatus was placed 
in the room for the inspection of the meeting, 
made as understood by Mr. Lowe. 

Mr. ATKINSON proposed a vote of thanks to Mr. 
Barlow for the clear and lucid manner, in which he 
read the paper to the mesting, which, being 
seconded by Mr. WARNER, was passed. 

Mr. Hyams was of opinion that this was not a 


recent invention ; for 15 years ago the state of the. 


clouds was registered by gas and prepared paper. 
The Astronomer Royal had told him that they 
could always tell the depth of shadow on the paper. 
There was a revolving drum used: 

The CHAIRMAN said he was quite aware that 
there was something similar at the observatory, 
and that was why the name of Mr. Glaisher was 
introduced into the paper, for he had been an 
assistance to Mr. Sugg and Mr. Kirkham. ° 

Mr. ANDERSON said that Dr. Leeson, of the 
Central Gas Company, had used something similar. 
He obtained his return by bars through sensitive 
paper. There was a revolving drum anda elock- 
work indicator. 

Mr. Suae said that both Mr. Kirkham and 
himself had seen those spoken of at Greenwich, 
but that now before the meeting was very dif- 
ferent. Mr. Sugg technically explained the difter- 
ence, and showed that with the plates now 
represented they could not only register the hours 
with the illuminating power, but the date from day 
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to day, and by changing once a month depict the 
particular month. They would all be completely 
registered. If they wanted to print them they had 
only to take. the iodide out, and then they could 
print any number. 

The explanation was received with applause. 

The next paper was read by Mr. Jas, BLACKBURN, 
owing to the absence of Mr. James T. Hall, the 
gas superintendent to the London and North 
Western Railway Company, at Edge Hill, Liver- 
pool, The subject was on ‘‘The Lighting of 
Railway Carriages with Gas, Olive Oil, and Pe- 
troleum.”” Mr. Woop, during the reading of the 
paper, explained various portions by diagrams, 
which had been provided. oo 

Mr. GODDARD said they were very much indebted 
to Mr. Woop and Mr. Hall, they deserved the 
thanks of the meeting. In reference to a portion 
of the paper he would mention that there was a 
floating bridge at Southampton which was lighted 
by gas, and he would ask Mr. Sharp to explain 
how it was so supplied. ior 

Mr. SHARP replied that was quite correct. The 
bridge had been lighted by gas for some years. He 
would recommend an application to Mr. Yewlett, 
who constructed the apparatus, and he, no doubt, 
would be happy to give every information. He 


(Mr. Sharp) only filled from the mains, but he 


could say that everything was very successful, 
Mr. Newsiccine (Bacup) said he had seen a 
plan in which the gas, instead of being forced by 
water, air was applied. There was a flexible case 
in the boiler and air was pumped in and so forced 
out the gas at an extremity. 
Mr. Parkinson (Birmingham) said if there 


was any difficulty it was simply owing to the 


smallness of the pipes, an Sin. meter would deliver 
10,000 feet an hour. 

After some further discussion upon the subject 
a cordial vote of thanks was given to Mr. Wood,. 
and Mr. Hall. 

_Mr. Mator then read a paper for Mr. Brothers, 
who was unavoidably prevented from attending. 
It referred to a new “governor” and was 
illustrated by diagrams, It was for the purpose of 
saving the leakage of gas in hilly districts. 

A very animated discussion was consequent on 
the reading of this paper, several gentlemen 
giving their opinion upon the same: and after 
numerous explanations and experiences of its use, 
as also a description of its value in the saving of 
the gas having been given, it was pronounced to 
be very effective. 

In reply to the CHAIRMAN, | 

Mr. Mator said they had 22 or 23 of those 
governors laid on the leakage road, by which the 
company saved £1,000 a year. 

The meeting had no doubt of the value of th, 
communication, and rendered their acknowledg 
ments. 

The substantial portion of the meeting having 
been concluded, three additional gentlemen were 
elected members of the association and thé routine 
business was then proceeded with. l 

A question was raised as to where the next 
meeting should be held, when after several towns 
were proposed that of Nottingham was unanimously 
agreed to. a | 

The election of a committee and other minor 
business was then disposed of, and the proceedings 
closed with a cordial vote of thanks to Mr. 
Hawksley (the president), to Mr. Barlow (the 
vice-president), and other officers of the association. 

Owing to want of space we are unavoidably 
compelled to defer the publishing of the papers 
read, but we beg to inform our readers that they 
will appear in extenso. | 

[We promised in our last number to publish the 
papers read at the meeting of the association, but 
we are unable to find space for them this week. — 
Ep. E. M.] i 


Tt has been found that if a tube is carried nearly 
up to the dome of a bell glass, and a slow currenf 
of hydrogen being seng up through the tube, elec- 
tric sparks are made to pass across its upper end, 
the hydrogen takes fire, and assumes the form of 
small luminous spheres,which fly about in all direc - 
tions without even touehing each other. 
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QUANTS HOOP LOCK. | 

This is an ingenious little device for fastening 
the ends of iron hoops used for binding bales or 
packages of any kind. It is remarkably simple 
and quickly attached. No holes are needed to 
secure the ends, and the object is attained in the 
simplest manner. A casting, A, has a narrow slot 
through it, and a square mortise, B, at right 
angles with the slot. These are the details. When 
used, the ends of the hoops are passed through 
the slot and turned over, as shown in Fig. 1; a 
common awl is inserted in the square hole and the 
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parts opened; a cut nail is then driven in the 
square mortise which upsets the hoop, as shown 
at c, in Fig. 2. This latter act not only binds the 
hoops firmly together, but also takes up the slack 
so that the bale is bound as tight as can be. All 
the parts can be cheaply made, and require no 
delicate handling or adjustment. A saving in 
time also results from the employment of it, as 


many more packages can be secured than by the | 


former methods. Short pieces of iron, not avail- 
able for other purposes, may be used with the 
lock, as it is sold so cheaply.—Scientzjic 
American. | - 


HAGERTY’S SCREW-WRENCH. 

This screw-wrench is intended for the use of 
plumbers. It is called a basin-wrench because it 
is used to turn the jamb nuts and. couplings of 
wash-basin faucets. Owing to the limited space in 
which it is required to operate 
on such couplings and jamb- 
nuts, this general shape of a 
wrench is necessary. It is used 
upright, thus bringing the 
handle horizontal. The wrench 
now used has many parts; 
this invention obviates the 
necessity of having so many 
disconnected pieces, besides 
being better adapted to fit all 
the gauges of the different 
makers of faucets, and none of 
its parts being liable to get 
lost. This wrench has. a 
moveable and stationary jaw, 
which may be adjusted to fit - 
any size of jamb.nut or coup- 
ling. There are three styles = a 
of basin-wrenches now in use, two of them being 
made of wrought iron, and fitting one and two sizes 
of couplings ; the other is made of malleable iron, 
and consists of a handle and four detached pieces, 
which fit four sizes ; but the small pieces are very 
likely to get lost., The present improvement over- 
comes all these objections ; and as it is sold at the 


Same price a8 the wrought-iron ones, it is having a 
rapid sale. 


NEWTON’S IMPROVEMENTS IN CONICAL 
PLUG STEAM VALVES. 

- This invention, described in Newton’s Journal 
of Arts, relates to certain improvements in conical 
plug valves, which work in corresponding conical 
sockets or shells, having an oscillating motion im- 
parted to them by suitable mechanism. 

The object of the invention is to atrange the 
valve so that it will be balanced at any pressure to 


which it may be exposed, and that it be kept 
in its seat by the action of the steam itself, so that 
it will work freely and easily under the heaviest 
pressure to which it may be exposed, and yet be 
perfectly steam—tight. 

In Plate X., Fig. 1 is a longitudinal central sec- 
tion of the shell, with the valve in position. Fig. 2 
is a transverse vertical section of the same taken in 
the line v, x, Fig. 1. Fig. 3 is a transverse section 
of a modification of the valve. Fig. 4 is a trans- 
verse section of another modification ; and Fig. 5 
is a horizontal section of the valve with the yoke 
and set screws which serve to steady the ends 


| thereof. 


A, is the steam chest or socket, into which the 
valve B, is fitted. This socket communicates, 
through ports a, al, with the opposite ends of the 
cylinder, and steam is admitted to it at the small 
end 5*, ©, is the exhaust port. The valves, is 
either shaped as shown in Figs. 1 and 2, or it may 
be constructed as shown in Figs. 3 and 4. In the 
latter case the abutment a*, which forms the 
partition between the steam and the exhaust 
ports is straight or slightly curved ; in the former 
case, the abutment is V-shaped. The abutment 
a*, forms the connection between, the thick part 
or head b, and the thin part ec, of the valve; 
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and steam is admitted through the thin end under 
the abutment. The upward pressure of the steam 


| on the abutment is partially balanced by a bearing 


surface, d, below, and itis further balanced by a lip 
e, which extends from the thin end of the valve as 
shown in Fig. 1; or the valve may beshaped asshown 
in Figs. 3 and5, where, instead of the lip e, a cavity 
and a recess, f*, is made in the thin end. The bearing 
surface d, below the abutment, however, is shown 


* 1 more fully in Fig. 3. At the large end of the valve 


B, the upward pressure of the steam on the abut- 
ment is balanced by a recess f, inthe head ò. This 
recess communicates with the steam space below 
the abutment through a channel g, chamber h, and 
channel 7, as shown in Fig. 1. The chamber h, is 
furmed between the thick. end of the valve and 
the head 7, of the socket or steam chest, and by the 
action of the steam contained in the chamber, the 
valve is adjusted on its seat, so that it will work 
steam tight, and without undue friction. In order 
to prevent the valve from wearing a shoulder in 
the socket, the latter is provided with two 
recesses k, as shown in Fig. 2, and the valve is 
made to swing beyond the inner edges of these re- 
cesses. If desired these recesses may be continued 
so that they will form one continuous recess ex- 
tending over the abutment, and in practice this 
arrangement may be preferable. 

When the valve is formed as shown in Fig. 8, 
the bearing surface @, extends from the head 4, 


clear through to the thin part of the valve, and in 
this case the communication between the stcam 
space of the valve and the steam ports is formed as 
shown in Fig. 3. In order to give lead to the 
exhaust, the abutment is thickened on the steam 
space side, or thinned on the exhaust side, as shown 
in Figs. 2 and 3. 

Fig. 5 represents a horizontal section of a valve, 
with a yoke and set screws which serve to steady 
the end thereof. From the head 7, which closes 
the thick end of the valve, extends a yoke n. A 
screw m, which extends from the end of the valve 
stem J, passes through this yoke, and is retained by 
nuts o, 0,—one on the inside, and one on the out- 
side of the yoke. ‘Che nuts o, o, arc. prevented 
from unscrewing spontaneously by jam nuts p. In 
the thin end of the shell is secured a cross-bar 
q. <A set screw r, which is tapped into this cross- 
bar, bears on a cross-bar secured in the thin end 
of the valve. By the action of the screws m, and 
r, the valve is steadied, and it can be set so that it 
will work tightly, but with the least possible 
friction. Instead of the screw m, an ordinary 
centre pointed set screw, bearing on the end of the 
valve stem, might be used. 
` A valve constructed according to this invention 
actually floats in the steam, and works equally 
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freely and easily in a heavy or in a light pressure. 
It is easily fitted into its socket, and is readily kept 
tight. The whole valve is light, cheap, and 
compact, and can readily be attached to large or 
small cylinders. | 

The patentee claims, First,—the use of the ` 
bearing surface d, below the abutment a*, and also 
the lip or projection e, extending from the small 
end of the valve, for the purpose set forth. He 
further claims, recessing the periphery of conical 
plug valves, and conveying steam to such recesses 
from the steam space of the valve through suitable 
channels, and also forming a steam chamber at the 
head of such valves, for the purpose above 
explained, also thickening the abutment on the 
steam space side, or thinning it on the exhaust 
side.. He further claims the recess or recesses 4, 
Fig. 2, in the socket to operate in combination 
with the valve, for the purpose described. Lastly, 
the yoke n, and screw m, or its equivalent, in 
combination with the shell a, and with the thick 
end of the valve B, and also the set screw r, im 
combination with the shell a, and with the end of 
the valve B, as shown in Fig. 5, as and for the 
purpose described. 


In 1801 Ritter ‘observed that a silver salt was 
blackened in a space beyond the violet of the spec- 


trum, and that the red ray restored the reduced 
chloride. 
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AUSTRALIAN REAPING MACHINE. 

HIS machine was invented by me in 1843 at 
South Australia, which was then a young 
colony, being first occupied by settlers in 1836. 
It turned out, however, that in 1843, the labour at 
command in the colony was not equal to the task 
of gathering the harvest, and a committee of 
farmers offered a reward of £50 for any plan to 
cut corn by machinery. Many plans were pro- 
posed—TI myself presenting them with two, one of 
which they approved —but it was undoubtedly the 
worst of the two, which they received—neverthe- 
less I was content to receive the prize and their 
commendation. But these gentlemen afterwards 
wished me to superintend the building of the 
machine and waste mush time upon it without 
any farther reward than that they had promised 
for a mere plan, and as they had not chosen the 
one I thought best (although I was not very 
sanguine as to the good results of either), and as 
my time was then valuable, I resolved to repudiate 
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both their claim and their money, and to build one 
myself upon the other scale in the other of my 
plans. The committee did prevail upon some other 
inventors to build some one or two machines upon 
their principles, but they did not succeed in cutting 
astraw. The one I built, myself, answered far 
better than I anticipated, indeed, they are now 
universally used in the Australian Colonies ; but I 
think the weather is too cold for such a machine to 
answer in this country. I have not tried it here, 
but I know it requires a warm climate. This 
machine does not cut the straw, but simply takes 
the corn out of the heads upon the field. The 
straw is not of much importance in Australia, 
or if it is wanted afterwards it is usual to rake it 
off the field with a horse rake, but generally the 
farmers burn it upon the field. Fig. 1 represents 
a perspective view of the machine, and Figs, 2.and 
3 parts or sections of the same; the same 
letters refer to the same parta in all the 
Figs. The machine is drawn by bullocks 
attached to the side of the machine. I 
made it for the bullocks or horses to rush at 
first, but found it so inconvenient a movement that 
it would not do, and I was compelled to draw it 
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from one side, 2.¢., the side outside the corn to be 
cut, The place to which I attached the chains for 
draught at H A. I did not find any inconvenience 
in drawing it in this manner, as the motive power 
to drive the machinery was obtained in the machine 
by the traction of the wheels upon which it ran 
upon the ground and by placing all the work upon 
ene wheel, ż.e., the outside one, and by placing as 
much weight as possible upon this one wheel and 
stationing it opposite to the line of draught, I suc- 
ceeded pretty wellin the matter of draught and 
steering. The machine consists chiefly of a drum and 
beaters, similar to a thrashing machine, intended to 
perform similar work, although it has not the work of 
a thrashing machine, as those have the whole of the 
straw to thrash, whilst this, having only the heads, 
does not require quarter of the power of an ordinary 
thrashing machine to do the same work. In 
front of the machine, at an elevation of two or three 
feet, is placed a piece of workmanship called a 
comb—the teeth of which are made of steel, and 
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are about in. broad, and 18 inches long ; a space 
of about 1/10 of an inch is open between each tooth 
of this comb, t.e., sufficient to allow the fine part of 
a straw near to the head of corn, to slide easily 
down it, but not wide enough to allow an unthrashed 
head of corn to pass through it. The drum and 
comb are capable of being raised or lowered if 
requisite, according to the nature of the crop of 
corn to be reaped. This comb extends all across the 
front of the machine, and when the machine is set for 
the crop is at an elevation with the lowest average of 
allthe crop, 72.¢., asfaras is worth consideration. These 
heads of corn which are more elevated are secure 
to betaken. The width of the machine is about 5ft. 
A wooden bar M M is placed over the top of the 
comb near to the points of the teeth, and is made 
to raise and lower a little. ‘The distance between 
this bar and the top of the comb is about 2 inches. 
As the machine proceeds in its course the straw 
enters the points of the comb O O. And as the 
machine proceeds the heads and straw are drawn 
down the comb until it arrives at S, when coming 
in contact with the beaters T T T T the corn is 
thrashed out of it and thrown into the body of the 
machine, when the thrashed straw holding still by 
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the root allows the straw to slip through the comb 
after the corn is thrashed out of it, which it would 
do if it had no hold of the root, as its own weight 


and tension by being drawn would be sufficient to 


draw it from the comb after the head is thrashed, as 
practice has fully proved. The bar M serves to 
regulate the corn in to the drum by bringing the 
heads to one level, The beaters are driven by the 
wheels, and revolve about 600 times per minute. 
The drum is about 18 inches diameter. We could 
usually reap, 7.¢., thrash, about 10 acres per day 
with this machine. . 

I think it will be quite unnecessary to describe 
the means of steering or other detail—as they are 
of any general construction. The method of driving 
the machinery, too, may be varied. .I have made 
them several ways, but this is the general plan, and 
does its work very well; with rather less waste 
of produce than hand reaping, and much more 
economical. ULRICH ZUINGLIUs. 


WATER-VALVE. 


We give below an illustration showing a new 
form of water-valve now being introduced by 
Messrs. Hayward Tyler and Co. In this valve the 
seat is placed in the pipe in an inclined position, 
and the valve is introduced through a branch 
formed on the side of the pipe, as shown in the 
sketch. The branch is bored out or part of. its 
length, and the valve is furnished with a disc, sup- 


ported by feathers, which fits the part so bored. 
The valve has also the usual guiding feathers below 
it, so that it is guided on both the upper and 
lower side, and is thus effectually prevented from 
canting. The valve is raised from, or lowered on 
to, its seat by means of a spindle connected to the 
upper disc of the valve, and having a screw formed 
on it, which works in a nut formed in the brass cover 
of the inclined branch, The spindle is packed by 
means of an ordinary stuffing-box and gland. 
Engineering. | 


ANOTHER EXPERIMENT IN AERIAL NAVIGATION. 
—The ascension of the balloon-ship, the Esperance, 
of M. Delamarne, was to have taken place from the 
esplanade of the Hotel des Invalides, Paris, last 
Thursday afternoon at four, but at six the vast ma- 
chine was not yetfully inflated, and great difficulty 
was experienced by the inventor in adjusting the 
screws, helm, sails, &c. The Emperor, who 
happened to be driving out and saw the crowd, 
came to the spot to inspect the apparatus, and con- 
versed some time with the inventor, but at last, 
not perceiving any great probability of an ascen- 
sion, took his departure. The crowd then became 
impatient and broke through the barriers. Ata 
quarter past seven the car was attached and, the 
whole ascended some few yards from the ground 
and moved in the direction of the Invalides; but 
the balloon, being either damaged by the machinery 
or over-weighted, burst and fell heavily to the 
ground.—@Galignant, 
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LETTERS TO TEE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. | 


WHEEL CUTTING. l 
Sir, —I beg to thank Mr. Cameron Knight for his kind- 
ness in answering my query on the wheel-cutting 
machine. Also many thanks to the Editor of the 
EneLrsae Mrcnanico for opening such a respectable 
channel for information on so many interesting subjects. 


SLIDE RULE. 


Sir, —I observe at p. 132 of your valuable work a 


question by H.T. H. on the slide rule. If he will pro- 
cure “ Kentish’s Treatise on a Box of Instruments and 
the Slide Rule,” published by Relfe Brothers, 150, Alders- 
gate, or ‘* Kentish’s Gauger’s Guide and. Measurer’s 
Manual,” published by Dring and Fage, 19 and 20, 
Tooléy-street, Borough, he will find every possible infor- 
mation, I have studied both works, and can say that 
they contain everything requisite to be known upon the 
subject. GQ. WILLIAMS. 


THE HOLTZ ELECTRICAL MACHINE. 

Bir,—Observing in the number of your paper for May 
25th, an account of the electrical machine devised by G. 
Holtz, of Berlin, I beg to state that I have made one of 
the instruments, and can answer for its very satis- 
factory performance. With a Leyden jar in the circuit 
a constant stream of lłin. spark is obtained, and 
“‘Geissliers Vacuum,” illuminated quite sufficiently for 
examining with the spectroscope. J. A, R. RUDGE. 


INDUCTION COIL. 

‘Sir,—There is great advantage in learning any branch 
of science practically through such a periodical as yours, 
for the writers have all had to face their necessary 
difficulties, and for thatreason the directions contained 
in. the letters to you are much more valuable than those 
contained in any purely scientific work. 

Being desirous of making a medical or induction coil, 
whichi presume are identical, and also a “ Rhumkorff,”’ 
Ihave carefully readup the directions published in your 
columns, but must confess to be mystified by the 
variety of them. If you will permit it, some of your 
contributors will perhaps kindly help me out of my 
difficulty. 

_ Onp. 287, Vol. I., isa very clear diagram by “Electra,” 

in which the primary wiresrun to and from the battery, 
the secondary wires to, I presume, the handles. So far 
good; but in a small coil which I have borrowed a pri- 
mary wire is led to one handle, anda secondary one to 
another. Which is the correct plan? or is either 
termination ofthe wires a matter of indifference? On 
the preceding page isa small sketch, but I cannot gather 
from this which wires are led to the binding screws, as 
the whole four are marked S instead ofS and P. Again, 
in the coil I now have, a brass tube is drawn out to in- 
crease the power, with degrees marked on it. Ihave 
seen a coil where the power was increased (as explained 
to me at the time) by pushing in the bundle of wires. 
Does the drawing out of the brass tube uncover the 
fixed bundle and so permit its action on the coil? I 
understand that such bundle is the full length of the 
horizontal coils and runs into the brass tube. Am I 
right? Brass being a conductor I should have thought 
the effect might pass through it from core to coil, and 
cannot see how the power is augmented. 

In a letter from ‘* Galvanic,” p, 256, same vol., he 
quotes that the currents must, for medical purposes, be 
kept in one direction. This hypothesis renders a com- 
pound instrument of primary and secondary coils unfit 
for medical purposes. 
for a single coil in your columns. 

On p. 232, same vol., Mr. Tonkes, in a generally very 
clear description, says, ‘‘ The terminals are soldered to 
their respective binding screws,” but the omission of 
which are the respective binders is avery material one. 
He also mentions asmall electro-magnet in connection 
with the contact breaker. I presume the spring arma- 
ture may play indifferently against this magnet or one 
end of the iron core.. Am I right? 

What is the increased length of coils proportionately 
in an induction or Rhumkorff, or will the former serve 
for the latter with a condenser added ? The descriptions 
ofa condenser by W. J., and E. Furze did not appear to 
me to be very clearly given. My head ıs perhaps rather 
thick; but as this is not an unusual natural condition, 
these gentlemen’s descriptive powers would not suffer if 
they bore in mind that they write for the advantage 
of the ignorant and stupid. I do not speak disrespect- 
fully, for your readers are under great obligations to 
your contributors, and what they give is given freely. 

As to battery power, Smee’s is recommended. Will 
not copper do in place of platinized silver? I think 
copper is usedin most ofthe telegraph batteries, and 
they are not touched for some time when once in action. 

I have. read somewhere that the current is only 
evolved from the side of the zinc plate opposite the 
silver. 
of the plate from motive of economy ? 

If you will allow any of your numerous kind contri- 
pbutors to help me out I shall be very glad. I have not 
yet seen a sketch of an induction coil worked by perma- 
nent magnets, which is much more cleanly than the 
battery system : nor have I seen any explanation how 
power is augmented by sliding a brass arm over certain 
pieces of brass let into the stand, . 

The answers to these queries may, I apprehend, be 
very much condensed, MANHATTAN, 


I do not meet with any directions 


Would it be desirable to varnish the other side 
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_ A NEW ROTATING PROJECTILE. 

Sir,—The suggestion of a correspondent in the last 
week’s MucuHanic, hasinduced meto forwardaninvention 
of my own with a drawing and description in order to 
show your readersthat the rifled bullet suggested by your 
correspondent, has already been brought to a state of 
comparative perfection, and used in conjunction with 
smooth bore cannons and small arms, and only awaits 
the adoption of the “ powers that be.” 
siderable sum in experimenting and bringing it to per- 
fection, including provisional registration, and have 
found trials I have made to satisfactorily establish the 
correctness of the principles and objects of their con- 
struction. And first, :respecting your correspondent’s 
suggestion, I would observe that the grooves would be 
found too narrow, that-if they were not carried right 


through, the action of the air would be obstructed, that 
if the channels were not widened towards the outlet so i 


as to admit of expansion of the air, the pressure on the 


opposite sides would partially or totally neutralize the - 


expected rotation; and that in order to ensure correct 
flight, rotation must commence before exit fromthe gun. 

And now as to the modifications necessary to a good 
shos. Ist. Elongation, in order to reduce the resistance 
of the air. 
with a light substance, so as to ensure the heaviest part 
being in front, and prevent overturning, 3rd. Rotation, 
which has two advantages, Ist, that inequalities. (un- 
avoidable in structure), causing deviation from the line 
of true aim, cause only a slight spiral motion round the 
true aim ; and 2nd, that in proportion to the velocity and 
duration of the rotation, so is the effect of gravitation 
diminished and the range increased, 


al 


i 


Description.—In form, this projectile is somewhat like 
the Enfield, but in order to ensure rotation, two shallow 
channels are provided, going obliquely round the out- 
side and widened towards the front end. A small por- 
tion of the exploded gases escapes through these chan- 
nels, acting forcibly against the incljned planes, and 
causing rotation. Now as the forward motion of a 
projectile is terminated by two forces (namely, gravity 
and resistance of the air), and the rotation has only one 
force to contend with (the resistance of the air against 
the opposite sides of the inclined plane), it is reasonable 
to conclude that the rotaticn is in excess of the time 
occupied in the flight. And this (by experiment) has 
been found to be so. Let one of these projectiles be 
blown from a tube (horizontally) along a thin wire 


passing through its axis; and it will be seen rapidly ° 


rotating at its journey’s end, for a period many times 
longer than. its journey occupied. If the force of the 
blowing is somodified as to produce a slow motion along 
the glass tube, the rotation therein may be seen, being 
then proportionately slow. But seeing the advantages 
attending rotation in counteracting gravity more or less, 
as before observed, I have intensified the rotation, by 
forming inclined planes properly placed on the front 


end; and thus converting the resisting atmosphere into | 


a means of help to the rotation already begun. Anyone 
who has seen the American top spinning on a 
pedestal, thus, will readily understand the advantages 
of “rapid” rotation, in respect of gravitation, and in- 
creased range consequent thereon, The drawings con- 
sist of aside view and a back view, and are sufi- 


ciently plain not to require particular description ~ 


except to observe that the cavity is filled with plaster 
of Paris, and that the inclined planes at the front end 
are built up (as it were) round a cone, and the inclines 


arranged so that the air is reflected clear of any other | 


surfaces, so as not to neutralize its own power, 
J. H. Huxuer, 18, Ironmonger-lane. 


PROPELLING VESSELS. 


Sir, —Being very much interested in the subject of 


propelling vessels, and reading in your most usefuljournal 


of Mr. Ruthven’s method, it reminded me of a plan for 
the same purpose which I thought would answer well, 
by which there would be scarcely any power iost, and 
the speed only limited by the power of the engines 
employed. I think the accompanying slight sketches 
will explain what I mear. A, cylinder; B, air vessel; 
C, stuffing box; D, piston; E, a tap to let out any water 
that might possibly get in. Now it is evident if the 
open end of the cylinder is below the level of the water, 
that whatever power is applied to the piston before it 
can be moved something musi be displaced, either the 
water must, be pushed before it, or the piston and 
cylinder must move and ieaye the water. henind. The 


ower applied to the pison acts directly-on tho water: 


I spent a con-` 


2nd. The hinder part hollowed and filled ' 
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as on a rock; no backwater and hardly any friction. My 
first idea was that the stern of the vessel would be the 
proper place to put them, but since, I havethought that 
they might be applied not only at the stern but along 
the'sides of the vessel (like the fins of a fish), and as 
many of them as were necessary to gain the speed re- 
quired, and which might all be driven from a shaft, as 


towards the 
to be 


in a factory; and for 


stern 


every 


one 
a contrary one towards the stern 
thrown in and out as was required to go forwards 
or backwards, and to turn upon its axis, The cylinders 
might be inside, with a neck, as at F, or arranged in 
the engine room, as at G, with a turn cock or sluice to 


act either way. The cylinders might be open at the 
inner end instead of an air chamber if necessary ; but 
the power required to compress the air would not be 


lost, as it would help to force the piston out again. The 


plan might be applied in various ways; the cylinders 
might be above the level of the water if their mouths 
were below. RT? 


' VELOCIMETER, BLOWPIPE, &c. 

Sir, —In your Enerrsa Meronanic of the 22nd inst., 
p I remarked a diagram of a spirit blow- 
: pipe, furnished to you by W. R. Topp, 
as an original contrivance. He may cer- 
tainly have devised it, not knowing that 
already a similar one had existed ; but 
if he will refer to G. Francis’s “ Dic- 
tionary of Arts and Sciences”? he will 
observe that it was used as far back as 
1841, Isend you a diagram of a new 
velocimeter on the same principle as I 
sent you some time ago, but much 
improved. I would beg allyour readers, 
howerer, to understand that it is only 
for measuring the variations of speedin 
locomotive engines. A are bevelled 
wheels for changing the direction of 
rotary motion; also C. E E areiron balls 
painted white, slid loosely on an iron 
bar. When the wheelis in motion the 
bar F will rotate perpendicularly, and 
the white iron balls will fly outwards ; 
the spiral springs of equal resistance 
D D, regulating the distance of the balls 
from the axis according to the speed. 
> The scale would be marked on a 
A horizontalpiece atright angles with the 
axis H, andthe balls being white would show what num- 

ber they pass. 

R. J. AtcHERLEY, 12, Lansdowne-road North, 
South Lambeth. 


ABERRATION CURVE. 
Sir,— I am obliged to ‘your correspondent F. R. A. S., 


' for his willingness to reply to my queries. Inthe way of 


conclusion to this question I will add that the result 
of our correspondence appears to point out the erro- 
neous conclusion of Woodhouse’s demonstration; and 


that the aberration curve is not a circle as there stated. 


That author might have readily observed that the 
point * cannot describe a circle, forasmuch as the line 
6* bemg taken proportional to the earth’s velocity, 
and this velocity being known to be variable, it there- 
fore necessarily follows that the line is also variable; 
and hence in its supposed revolution must describe a 
counterpart to the earth’s orbit; and as this curve is 
an ellipse the curve therefore described by the point 
+ must also be an ellipse. Now as the velocity of 
light is constant the said point cannot with mathema- 
tical exactitude describe the curve of aberration, and 
therefore, from this point of view also, Woodhouse’s 
demonstration is evidently erroneous. BICKERDIKE. 


RIFLED SHOT. 

Sir,—Permit me to state, in justice to myself, that the 
rifled shot described by C. J. L., in your paper of May 
25th (Vol. III. No. 61), was invented by me several years 
ago, i H. D. Barns. 


VELOCIPEDE. 

Sir,—Mr. Maddison’s two wheel velocipede is pre- 
cisely the “ hobby horse ’”’ of 40 years ago. With respect 
to the “ enormous strength of the wheel on account of 
the dish both ways,” I think a little reflection will alter 
his opinion, If, indeed, the spokes were double, or if two 
dished wheels were placed together, then his theory 
would be correct, but as only. one spoke supports the 
weight at any time, and that spoke out of perpendicular, 
the reverse of strength is evident. Spokes placed 
alternately “ in and out,” as in Mr. Maddison’s wheel, 
are not only weaker for the above reason, but have also 
the effect of wearing the ‘‘ box” wide-at both ends, as 
the action of the wheel on the axis is the same as if each 
spoke belonged to a distinct wheel. JAMES SHARPE. 


LATHEMAKERS. 
Sir,—Being desirons of imparting information where 
it may lie in my power to do so, in return for what f 
may from time to time receive from ; your periodical, 
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propose in this letter to reply to one or two frequent 
and general questions, which circumstances enable me 
to answer reliably. It is often asked ‘‘ Who is the best 
Lathemaker ” a question not to be answered by giving 
a single name? All dependson the kind of tool re- 
quired and the special object for which it is intended. 
There is unfortunately in the market aclass of tools 
dubbed *‘amateur’s,’”? which may be frequently trans- 
lated ‘f useless.” An amateur’s tool box is specially to be 
avoided. In respect of lathes, however, the case is 
somewhat different, an “ Amateur’s Lathe” signifying 
a lathe fit for such light or ornamental work as this 
class of artificers commonly delight in. Two makers 
specially excel in this kind of tool, and for accuracy 
of workmanship, and finish, are not surpassed—viz., 
Holtzapffel, of Charing Cross, and Munro, whoadvertizes 
in your pages. The latter is quite equal tothe former, 
and his prices rather lower. If I required such a lathe 
as is fitted for ornamental work where accuracy in 
dividing plates and leading screws, &c., is so necessary, 
I should go to oneof these, but Imust pay handsomely. 
Then comes Buck of Newgate-street. Well-finished 
work is to be found at this establishment, but as I 
am not sure that heis a maker, I shall pass him by, 
merely remarking that for turning tools, joiners’ tools, 
saws, drills, and all such articles, he is first rate. 
There is another tradesman of the same name, in 
Tottenham Court-road, for whom Cohen, of Cow Crogs- 
street, Smithfield, manufactures. With Cohen then I 
shall commence the series of lathes that may be called 
“ Engineers Lathes,” exactly suited for making all 
kinds of mechanical models. Of such tools, with beds 
and slide rests planed and not polished (it is the polish 
and high finish of Holtzapffel and Munro or Lewis of 
Wardour-street that run up the cost), you may selectall 
sizes, and none of the makers mentioned will 
disappoint you:—Fenn, of Newgate-street, to whom I 
should go for large lathes of this class; Cohen, 
Smithfield; Hades, of Birmingham, a capital man and 
very moderate in charges; and lastly Pearce, 201, 
_Union-street, Borough, an advertiser in your pages, 
—this is a new concern, but I think he is likely to serve 
his customers well—his prices too are fair. Of Whit- 
worth I need not speak ; all his work is first class, but, 
pee rather expensive.—ANn OLD HAND AT THE 
ATHE, : 


OUR SUBSCRIBERS NOTES AND QUERIES. 


VELOCIPEDE WHEELS.—Will. any reader tell me 
where I can get: a pair of velocipede wheels, about 
5ft. diameter, either second hand or new P—SussEx. 

Booxs.—Can any reader inform me what is the cost 
of the following works second hand, and where they 
are to be procured—viz., Dr. Mantell’s “Medals of 
Creation,” Owen’s ‘‘ Paleontology,’? Professor Morris’s 
Catalogue of British Fossils,” and Mr. Ansted’s work 
on “Practical Geology ?’’—Fossvs. 

TELEGRAPH.—I should feel greatly obliged to 
“G. Cugner,”’ or “Electra,” or any reader, if they will 
tell me.how to make the coils, that is, how many times 
the wire requires to pass round the frames, and what 
the as are made of for “‘ Single Needle Telegraph ?” 
—X.Y.Z. i 

JAPANNING Woopworx.—Can any reader furnish me 
with a cheap and reliable method of “ Japanning ” 
woodwork, or inform me of the process used by 
carriage painters to make their work appear as if 

-French polished P—S. STEVENS. 

LEAKAGE In INDIA-RUBBER Pree.—I have a length of 
about 20ft. of india-rubber gas-piping, with spiral wire 
and canvas inside, about $in. outside diameter. I 
have discovered that the india-rubber exterior is crack- 
ing all over, and that the gas escapes in parts. This is 
probably owing to the dry and warm air in which it has 
been hanging near the kitchen ceiling. Will any reader 
be kind enough to inform me what is the best way to 
stop the leakages and to preserve the pipe? My own 
idea is to coat it over with some elastic varnish, but I 
am totally at a loss to know what varnish would prove 
the most suitable. Should any friend recommend 
varnish, will he be kind enough to specify one that may 
be procured ready made, or be made very easily, and at 
a small cost ?—M. R. A. 

VALUE oF GoLD.—Will some correspondent inform me 
the value per ounce of gold, of 9,12, 15, and 18 carat? 
by so doing you will greatly oblige—Zznzo. 

VELOCIPEDES.—I have noticed with great interest the 
numerous letters and diagrams on the above subject, 
particularly that of Ulrich ZGuinglius, Birmingham, 
which I think is the most simple and certainly seems 
the best I have yet seen, but I would ask him if it is 
not very difficult to balance myself on the crutches, 
particularly when going down hill. Perhaps he would 
also be good enough to state about the cost of one, and 
how the wheels should be made, &c. The height of 
the crutches depends, I suppose, upon the height ofthe 
person working the velocipede. If Mr. Zuinglius will 
kindly answer the above I shall be very much obliged 
to him,—ENRoBsO. 

_ Burnispoinae Gorp.—What is the best process for 
barnishing gold, or gold gilt in sign writing, &c., after 
gilding P—AN ARtIst, 

STENCIL Prares.—Will some kind reader inform me 
with what acids or other chemical process the ordinary 
thin sheet brass stencil plates are perforated, when 
the design or writing is etched through the wax prepa- 
ration? I havean idea that designs for illuminations 


for instance, and other purposes, may. be carried out by | 


this process. I have made a variety of experiments; 
nitric acid seems the best, but this is too precipitate 
used alone; it requires some other agent to control its 
severe action.—R. B. l 
BRaZzING wriruour Hrat.—Seeing in No. 60 Andrew 
Bladon’s method of brazing steel and iron without heat, 


F 


I was led to try it, but entirely failed. The fluoric acid 
had not the slightest effect beyond producing a peculiar 
smell which soon passed off and left the filings (brass 
and steel) as dry as before. Perhaps Mr. Bladon will 
give some further instructions upon the subject P—Wau. 
PECK. 

GARDEN Pump.—Will some reader kindly send a rough 
sketch, shewing position of valyes, &c., in a small gar- 
den pump, with dimensions, &c., to throw a continuous 
stream P’ One which would draw the water from a stream 
and throw it out again, preferred.—Pump. 

Pitch or Turrap.—I shall feel obliged to some 
readers if they can inform me the pitch of Whitworth’s 
square and gas threads and bolts under 3/8, and. gauges 
for all size taps and tubes. I should like to know 
where I can obtain a cheap illustrated pattern book of 
Whitworth’s.—SUNSHINE. 

SULPHATE OF Iron.—I shall esteem it a favour if W. 
G. S. Mockford, No. 57, will inform me how to make 
sulphate of iron at a farthing per lb., or even at 6d. per 
Ib., as I pay 2d. per oz. for all I purchase P—G. HAZLE- 
woop. ; 

CEMENTING Cast Inon.—Can any correspondent 
inform me of a way to unite cast iron articles together 
without heat P—G. HAZLEWOOD. 

Worx on Ortics.—Willany reader refer me to a work 
on optics, in which the construction of compound lenses 


.is given, and in which rules are laid down for calcula- 


ting the canes of the different glasses, of the combina- 
tion and the description of glass used for each, with 
publisher’s name and price P—M. J. C. StrapBROEE. 
ELECTROTYPING.—I have asmallelectrotyping ap- 
paratus of which I give a rough sketch; a being the 
external jar of porcelain (containing sulphate of copper), 
b porous pot containing e the zinc and solution of 
sulphuric acid and water, 1 to 25 
being the proportion. ` I would feel 
much obliged if some reader could 
answer these few questions for my 
benefit. 1. On the upper part of 6 
porous cell, about 2 inches above the 
solutions, a pale blue, almost white 
substance collects; I would like to 
know what it is. 2. What is the 
oa te as price of mercury per oz. for amalga- 
mating ? Is it sold in smaller quantities? 3, Is it neces- 
sary to amalgamate the zinc when using a solution of 
sal ammoniac instead of sulphuric acid? 4, What is 
the proportion of water to sal ammoniac for a solution 
for the battery? 5. What is the cause of the metallic 
copper obtained by the electrotyping process, being 
granular and brittle? Ought it to be put in the fire 
and annealed ?—W. J., a Constant SUBSCRIBER. 


OUR SUBSCRIBERS’ EXCHANGE. 


The attention of the subscribers to the ENGLISH 
MECHANIC is especially directed to the advantages 
offered by this column. No charge is made for notices; 
but the column is open for the benefit of subscribers 
who wish to exchange articles only. For all who wishto 
sell, the advertisement columns are open at an 
exceedingly cheap rate of charges, 


ANILINE Cotours, &c.—Mr. Hutchinson will be glad 
to exchange complete sets of the aniline colours, of 
every known shade, either in crystal or solution, or dyed 
specimens, also a few specimens of the minerals, mag- 
nesite, or carbonate of magnesia (from. Greece), pyrolu- 
site (manganese ore), also chrome iron ore, for fossils of 
any formation or marine shells,—Address, Waring 
Green, Brighouse. 

LATHE WITH PLANED BED.—I see that “ Eccentric” 
is in want of a lathe with planed bed to take about 10in. 
If he will forward me his address, I think I can suit 
him. IfO. David will forward his also, I can do a little 
for him too. I may here remark that I am highly 
pleased with the Mrcnanic. I have been a subscriber 
from the first.—R. ArcHBoLD, 13, Garden-street, Blay- 
clon-on-Tyne, 

Harmontrvun Keys, &c.—I have aset of harmonium keys 
and bellows, fixed in a case with a mahogany top, and 
about a gross of reeds (all new), which I would like to 
exchange for a photographic apparatus for taking por- 
traits, with all the necessary requisites, say a + plate 
lens, or small lathe with slide rest, and iron bed, or some 
other useful article.—Z. 

RiFLE.—I have a long rifle which is of little 
use to me, and almost new, very good. I would gladly 
exchange it for a few good tools fortimberwork. Itcost 
£7,.—FREENAIL. 

SPECIMENS OF InsEcts.—Macic LANTERN, &c.—I have 
six double cases of insects, butterflies, &c., about 18in. 
by 10in. when closed, valued at 36s. I would exchange 
them for a galvanic coil and battery, equal to their 
value, or take other useful articles to make up the dif- 
ference. Ihavealso a good magic lantern from Strat- 
ham, 12 lenses with several slides, in a box, worth 12s, 
I would exchange it for useful books or articles to that 
amount.—PHANTASMAGORIA. 

BoILER.—Last week I saw the communication of 
“ Engineer,” inthe Exchange. I think Ihave got a 
boiler that would just suit him. If he will send his ad- 
dress to Richarp HALL, 1, Back Parliament-street, I 
will send him all particulars. 

COPPER Stram BOILER.—In answer toT. Mathews, “J. 
W.” has a small copper steam boiler with brass dome, 
fire box, and other fittings. Ifsuitable, he would be will- 
ing to exchange for articles mentioned in Subscribers’ 
Exchange.—J. W., a Subscriber, Wycombe Ld. Stables, 
Campden-hill, Kensington. 


Iron Borter.—I have a strong iron boiler which I 


would exchange with J.C. D. H. M. for his air pump 
and small boiler, if he will write to E. S., 9, Barnsbury- 
terrace, Liverpool-road, N. > 


ADDRESS Wantrep-—A letter is waiting for O. David. 
If he will enclose-his address and a postage stamp to the 
Editor of the Ewe@nisH Mronanic, it will be forwarded. 

CyLInDER.—I am going to construct an engine for a 
boat capable of carrying two or three persons. If any 
reader having a cylinder of 3 or 34in. bore and 5 or ĝin. 
stroke, or a boiler suitable for the above, wishes to. ex- 
change it for any useful article, would he write to G. S. 
Grimston, West-terrace, Colchester, Essex, stating the 
dimensions, &¢.? 

ENLARGING CAMERA FOR LENs.—I have a finely made 
copying and enlarging camera, expanding to 4ft. with 
rack work focussing arrangement by Ottewill. Cost 
£9. I should be glad to exchange it for a good whole 
plate lens or 4 or card lens by a good maker, or a good 
bellows camera, or with an addition of money for an 
harmonium. I have also a patent camera for working 
wet process without a tent.—G, Ramsay, 8, Hamilton- 
terrace, Queen’s-road, S.W. 

UNIVERSAL Caucx.—I have a universal chuck 173in., 
with 3 jaws over table chuck, 12in. by 6in., made by 
a tool maker, 6 cast steel turning and boring tools, 
about 20lb. I should like to exchange for a 6in. or 
7in. head stock with back gear suitable for a screw 
cutting lathe, or any other small lathe.—T. M., Upper 
Bristol-road, Bath. 

Stream Boat.—J. W. Keeling will require a cylinder 
lz or 1} diameter, and 13 or 2in. stroke. The boiler 
Should be 9in, long, Gin. wide, and 5in. deep; with an 
internal flue. He-can refer to my list of prices (see 
advertisement) for further information.—T, LISLE, . 


EPLIES TO QUERIES. 


SINGLE NEEDLE TELEGRAPH.—In answer to “A. N. S.,” 
lst. The instrument does require a battery, and it should be 
attached to terminals on the wires marked zinc and copper 
in plan, 2nd. Of brass, about 1/16 thick for the coil 
frames, and } for the dial plate, I will give sketch of the 
coils in sections shortly, 3rd. In receiving a message the 
current arrives at the terminal marked zinc (but which I 
explained should have been line), thence through both coils. 
—the springs, and to earth 4th. You willsee two wires or 
grooves marked coils. Insert the coils between them, Ifa 
return wire is used, it must be joined to the earth terminal. 
Sth. Yes, 6th, The Morse key is-an instrument used in 
printing telegraphs ; I may explain it in conjunction with 
the other apparatus, if I can find time, shortly — ELECTRA, 

ACTION oF INDUCTIon CoiL.—In answer to “X, Y, Z,” 
either poles of the battery may be joined to the contact 
breaker, Your other question would require pages fully to 
explain, but I will give you some idea briefly, Imagine 
your coil divested of its secondary wire ; now, when you 
charge the primary, it converts the soft iron core into a 
magnet. Here thereis no metallic contact between the: 
Wire and the core, yet the electricity expended has pro- 
duced magnetism, On breaking contact at any part of the 
circuit, if you keep yourself in the circuit you will expe- 
rience a sharp shock ; this is the magnetism of the cove 
producing electricity in the wire. From this you will learn 
that electricity produces magnetism, and magnetism elec- 
tricity. If you withdraw the iron core, and perform the 
same experiment without it, no shock is received (I am 
assuming a non-metallic coil bobbin). Now, instead of a- 
core inside the coil, place an iron tube over the outside, 
and the magnetism produced in it will again discharge - 
itself as before. Ifa sheet of metal, or the secondary coil, 
takes the place of the iron tube, the effect will be similar, 
but not so perceptible to an unpractised hand. So it is 


‘when the secondary coil takes the place of the iron tube ; 


you admit the fact that the electricity you passed through 
the primary wire found its way into the iron, because it. 
became magnetic; then in the same way does it go to the 
Secondary, but changed from the electricity of great quan. 
tity to that of high tension, When next you put your coil 
in action, observe that a spark is visible at the contact 
breaker as well as at the secondary wire ; this willshow you 
that it is not alone into the secondary wire the current 
induces itself, but into every metallic body in its neigh- 
hourhood. A good knowledge cf induction currents will 
lead you to construct or design many varieties of industion: 
coils, magneto-electric machines, magnétic telegraphs, &.. 
It is these induction currents that render submarine tele- 
graphy more difficult than land telegraphs, the water taking 
the place of the secondary wire, or the iron core, and giving 
up its charge to the wire as soon as the battery is removed. 
In the magneto-electric machine there is but one wire over | 
an iron core, and the coreis rendered temporarily magnetic 
by revolving it close to the poles of a permanent magnet; 
on each break the core discharges its magnetism into the 
wire, I would willingly give you more information, but I 
am a poor hand at explaining my meaning in writing.— 
ELECTRA, ; Í 

ELECTRO-MAGNETIC Coin Macnins.—“ T. R, F.” means 
a magneto-electric machine. See my letter to “X. Y. Z.’’ 
You can get magnets from 1s. upwards, Let me know what. 
work the machine is to do, I will give you the information. 
—ELECTRA . 

ELzcTro-Macnet. — Referring to the question of J. 
Mather, I think that he must have assumed the wood screw 
to be soft iron, and incapable of retaining magnetism, 
while actually it possessed a polarity, north and south. 
Mr. Mather's coil core would be north and sou'h, so that 
when north of screw was presented to north of core it was 
repelled, but was retained by the south of core. Ithink the 
Same reasoning applies to my fellow subscriber’s soft 
iron. Itis a very difficult matter to soften iron to fit it for 
electro-magnetic cores or armatures. It should be fully 
Shaped, drilled, filed, &c , before softening, and even the 
scale should not be rubbed off—for appearance sake it may 
be varnished.— ELECTRA, 

GALVANIC APPARATUS,—J, T, Watts,—The galvanic cur- 
rent evolved by a battery of several cells possesses much 
greater intensity than would be obtained from a battery of 
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one cell, although the superficial area of the plates be the 
same in both cases. The intensity of the current is its 
power of overcoming resistance, such as that which if meets 
with in its passage through the conducting wire and the 
fluid with which the cells are filled. A current of feeble 
intensity, such as that of a single cell battery, will not 
traverse nearly so greata length of wires as the more 
energetic current of a battery of several cells. With regard 
to the distance of the plates, the nearer they are to one 
another the better, provided sufficient space be left to allow 
the escape of the hydrogen set free when the battery is in 
action. A quarter of an inch may be taken as a minimum 
distance The best cheap work on the subject isin “ Weale’s 
_ Seri.s,” price 1s, 6d. It may be had of Mr. Cox. —RICHARD 
PEARSON. 

IMAGES oF THE Moon.—I beg to offer this as an 
answer to the inquiry of Mr. Gornall in arecent number 
regarding the multiplication of the images of the 
moon when reflected on a common mirror. The cause 
of the phenomenon is because a common mirror has 
two reflecting surfaces, the surface of the glass and 
the surface of the quicksilver. If a metal mirror 
had been used the effect would have been different. 
Let us suppose A to represent theobject (to be re- 
flected), and B C the surface of the glass, and D 
E the surface of the mercury. F represents the 
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‘eye ofa person. The rays from the moon first strike 
the glass ofthe mirror at b, some of them are reflected, 
and a faint image would be seen at a by a person stand- 
ing at F. But only part of the rays are reflected, the 
majority pass into the glass and are reflected by the 
mercury atc, and emerge at d, reaching the eye in the 
‘direction to Fd, forming an imageata which would be the 
principal one. But again, all the rays do not emerge at 
d, but some are reflected back onto the metal at e, and 
. some of these emerge at f, forming an image ata”. 
Those that do not emerge are again reflected on to the 
mercury at g, emerging again at h, forming another 
image. Thus images are perpetualy formed until all 
rays are spent.—J. ALEXANDER. : 
Amatrvr’s Toon Rack.—An amateur’s tool rack in 
No. 61, though ingenious, would not be suitable for all 
kinds of bits, for instance, rimers are one regular taper 
all their length, so are taper shell bits and most drills. 
On these, therefore, no clutch could be got by the 
notched button. Now I think the alteration I propose 
will render it suitable for any kind of bit, punch, or 
small tool. The piece of wood or rack 3in. by 4 will 


r main as before, but at each end let a piece lin. by } be 
screwed on (A, A,) so as to‘hold below the rock a piece 
_ lin. square with as many łin. centrebit holes fin. deep 
as there are holes in the rack above. These are to rest 


the putt ends of the tools in. A, A, suspending pieces, 
lin, by 4; B, rest for end of tools, lin. by 1; C, C, 
brackets, iin. stuff, This method will not require any 
Notched buttons.—ANnorHER Boy. 

Hypravutic Press.—In No. 61, “ A Constant Reader?’ 
wishes to know how to make the ram of a press water- 
tight; the method is subjoined? The ram, A, is 
surrounded by a collar cf leather D, the leather is 
formed as shown in Fig. 3, being turned up to forma 
double cup, so that it resembles the cuff of a coat sleeve. 
When in its place, it is kept distended by the 
copper ring, E, entering the circular channel, or 
fold, of the leather. This ring has a lodgment in a 
recess formed within the cylinder B. The leather is 
kept down by a brass, or bell metal, ring C, which is re- 
ceived into a recess formed round within the cylinder, 
B, as shown in Fig. 1. The interior aperture ofthis ring 
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is adapted to receive the ram, 4, and thus the leather 
becomes confined in a cell, with the edge of the interior 
fold applied to the ram, A, whilst the edge of the outer 
fold is in contact with the interior surface of the 
cylinder B. In this situation the pressure of the water, 


acting between the folds of the leather, forces its edges ` 


into close contact with both, and makes a tight fitting 
round the cylinder and ram, and as the pressure of the 
water is increased the leather is applied more closely, 
so as to prevent leakage under any circumstances. The 
metal ring C is truly turned in the lathe, as well as the 
cavity or cell formed for its reception; then to get it 
into its place, it is divided by a saw into five segments, 
as shown in Fig. 2. Three of the lines by which itis 
divided point to the centre, but the other two are 

arallel to each other and the ring is put into its place 
{after the leather and copper rings are introduced) by 
putting in the four segments separately, and the one 
with parallel sides is put in last. The ram A is then put 
down in its place, and ready for action The upper part 
of the cylinder above the ring C is filled with tow or 
other soft packing impregnated with sweet oil, which is 
confined by a thin plate or ring. A, piston orram; B, 
cylinder; C, brass ring; Cl segment with parallel 
sides; D, leather collar; E, copper ring ; F, oiled tow. 
The same letters refer to all the figures.—A SUBSCRIBER 
FROM No. 1. 

HYDRAVLIO Press Packine.—I send a sketch of hy- 
draulic press piston packing, for the use of “A Constant 
Reader.” A is the plunger, and B a recess made to take a 


cup-shaped leather, as shown at C, the utility of which I 
think speaks for itself. Perhaps I ought to add, that the 
greater the pressure inside C, the more tightly it binds the 
plunger.—Srnap BANG. 

WATER WxuExL.—In No. 61 “ Cremona’’ wishes to con- 
struct a small water wheel, to raise sufficient water to 
turn itself. ‘ Cremona’? does not know that the same 
wish has invaded the thoughts of all fond of the study 
of mechanics, and has been the day dream of philo- 
sophers from the earliest ages. The invention of 
perpetual motion and the discovery of the philosopher’s 
stone, have occupied more time and exercised more 
brain universally than perhaps any other two subjects, 
and yet they remain undiscovered. A little study 
ofthe matter, and an experiment, willshow “‘ Cremona,” 
the one difficulty in his way, the one obstacle to 
be overcome, before he can attain the object of his 
wish. Let him take a pair of scales, nicely balanced, 
and suspend them and put a pound of water in each 
scale, when he will find that in ithe right scale, 
which for convenience we will call A, will be balanced 
by that in the left, which we will term B. Let 
him now add an ounce of water to B, and A will be 
raised as far as the scale will allow (or to the top of the 
wheel), then pour the water from A into a vesselA A, 
and the water from B into a vessel, called B B,and 


repeat the process 100 times, when he will find 100lbs of 
waterin A A, which has been raised by 1001bs and 1000z., 
or 106zlbs. in B B, thus proving that the power used 
is more than the power or effect gained, a law of motion 
which no mechanical contrivance ever yet invented has 
been able to supersede, for what is gained in power 
is lost in velocity.—Gxro. Burcu. 

DrILLING Guass.—John Whittaker enquires how to 


| make a holein glass. Drilla number of small holes close 


together to form a circle as large as you wish the hole 
to be, then join the holes with a small file. The drill 
must be quite hard, and both drill and file wetted with 
Spirits of turpentine and oil of lavender.—Jacx. 

BEVEL OF Enzsows.—HeEatine Cornice Pouzs.— 
“ Stove Pipe ” can mark the bevel of elbows by dipping a 
short piece of pipe in water, which will mark the pipe if 
held the required angle. To heat long cornice poles for 
lacquering, plug the ends and fill with boiling water.— 
MONOGRAM. ` - 

SETTING OUT TEMPLATE.—Seeing a request by Peter 
Southall for a method of setting out a template for the 
plate ofan egg-end boiler, I wish to submit the following 
plan, which I think will suit him. On the line cb, Fig. 1, 
which is equal to the dia. ofthe boiler, erect the perpen- 
dicular a d, then strike the semicircle e d b, which divide 
into any equal number of parts. Then draw the lines 
E E E parallel to the line e b, which will give a number 
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of circular sections. Then fix on the number of plates 
that he intends to go round the boiler. Then getthe cir- 
cumferences of the circles before obtained, which divide - 
by the number of plates in the circumference; now draw 
the line BC, Fig. 2, and erect the perpendicular A D, 
which divide into the number of parts that the quarter 
circle is divided into, then lay off on each side of the 
perpendicular A D, half the part of the circumferences 
before obtained, then draw the curves B D and C D 
through the points so found, which will be the centre line 
of the rivet holes. Perhaps P. S. will let me know how 
he succeeds through the medium of the EneLisH 
MECHANIC.—WiILLIAM PRICE. 

SOLDERING Witsout Hrat.—In reply to “W. E. J.” 
concerning soldering without heat, I have never tried the 
recipe myself, and cannot therefore give him any personal 
experience, but deem jthat its presence in an old, though 
standard work,entitled ‘‘Schoolof Arts,” is sufficient guaran- 
tee for my sending it to the ENGLISH MEcHANIO, without. 
previously trying it myself. The calcined tartar is simply 
common crude tartar that has been raised to a low red heat 
in a covered crucible, and allowed to cool gradually, The 
expression ‘‘ put it between two crucibles,” I can see no 
difficulty in understanding. The mixture is first enclosed 
in fuller’s earth, and then placed in one crucible whilst 
another is put on the top to form a cover, thus :— 
Having so far done all that is in my power to 
elucidate my former communication, I shall be viry 
glad to hear, through the medium of thesecolumns, 
whether the attempt has been repeated with success 
by “W, E, J.” or any other co-respondent,—OLD 
BRASS, 

GILDING CopreR.—M, R., Millar.—The electrotype is the 
best and cheapest process —RICHARD PEARSON. 

IRIDESCENCE.—A Varnish for producing iridescence may 
be readily made by dissolving canada balsam in turpentine. 
As the balsam varies very much in consistency I cannot 
give the exact proportions, but they may soon be arrived 
at by experiment, Varnish made with spirits of wine or 
containing boiled oil will not do.—RicHaRD PEARSON, 

BEVEL OF ENnpDs.—“ Sandle.’’—The bevel required for 
two parts which are to be joined to form aright angle, is 
equivalent to an angle of 45 degrees. It may be easily 
found by drawing asquare and then carrying a line from 
one corner of it to the opposite one.—RicHARD PEARSON, 

Power oF Lens.—‘' Cepheus.”—The magnifying power 
of lenses is determined by the focal length and the density 
of the glass of which they are composed. In the.case of a 
telescope the power may be calculated approximately by 
the following rule :—If the focus of the eye-p ece be lin., 
the number of inches in the focal length of the object glass 
will give the magnifying power ; if the eye-piece be gin. 
focus the power will be twice as great as with the lin., and 
so On in proportion,—RicHARD PEARSON. 

SCALE IN BOILERS.—In answer to ‘‘ A Young Engineer,” 
get some of Easton’s Patent Boiler Fluid, from G. Spring- 
field and Co , Wapping Wall, London, E. I have used it for 
two years, and find it effectually prevents the formation of 
scale in the boiler, so that when cleaning out no chipping 
is required, but all the deposit may be removed by abrush 
and water. My boiler evaporates about 1,800 gallons of 
water a week,and I put in at the safety valve, with a 
funnel, every Saturday night, when the steam is down, 2 of 
a pint, or Toz, of the fluid. When the boiler is cleaned out, 
there will be perhaps more deposit with the fluid than 
without, but it will not adhere to the boiler, and as a con- 
sequence the fuel will be more effective, and the steam 
always up.—Gx0, BURCH, 


Jone 8, 1866.] 


ANSWERS AND NOTICES TO COR- 


RESPONDENTS AND RHADERS, 

Huxztzey’s Locomotive Parapox.—Declined with 
thanks. . 

RicHARD PEARSON will perceive that ‘“‘Cremona” has 
been answered by another correspondent. i 

H. T. H.—Purchase the little work on the sliding rule, 
noticed in the HNenisH Mrcuanic last week. Pub- 
lished by Messrs. Clayton, 17, Bouverie-st., London. 
Price one shilling. i 

E. LADMORE, GUNMAKER.—Received. 

HENRY Squrrus.—We have received the batch of recipes, 
but we cannot insert them unless we are assured by you 
that they have been tried and found to be practically 
useful. We shall also require your name and address, 
not for publication, but asa gage of good faith. 

Monogram will perceive by our announcement on first 
page that the EneLrrsae Mrcwanic is about to be again 
enlarged without any increase in price. 

INDICATOR.—You have offers for the use of the power you 
have in superabundance, You can gauge what you require 
by means of the indicator, then work out in the usual 
manner the quantity of fuel required for the production 
of a certain amount of power per hour, and so make out 
your charge, adding for wear and tear, interest on capital,. 
&c. Itisa very common thing to let off power; more 
especially in the States, where we have seen a whole 
‘¢block”? supplied from a backyard. 

W. S. R., Brrmineuam.—You will find the gun metal 
steam tap made by Bailey & Co., 7, Albion Works, Sal- 
ford, suit your purpose. We know of none better, you 
would require one of lin. bore; the price would be 
lis. 6d. 

A Natura Frat is thanked. He will perceive that 
“B Flat” was answered in No. 62. 

TEE VELOCIPEDE QuESTION.—We have received sketches 
from J. Newton, “ Traveller,’? ‘“ Working Mechanic,” 
and others, but we must decline engraving, them as 
they are without any really novel feature. We have of 
late given much valuable space to the velocipede 
question, and intend to wait until our attention is 
drawn to something novel and useful in velocipede 
construction. 

W. F. S. M.—It is an American patent. If you read the 
description you will see the address. 

Jacx.—Mr. Smith’s steam gauge will shortly appear in 
the ENGLISH MECHANIC. 

LOGARITHM will perceive that another correspondent 
has taken up the subject. 

J. Hastines is thanked, but he will perceive that 
“ Cremona” has been answered by another corres- 
pondent. ‘ Cremona’s ” question certainly bordered 
on the absurd, and we daily receive very many letters 
of a similar character, but as we are sure that our 
correspondents, though perhaps ignorant ofthe rudi- 
ments of science, are endeavouring to improve their 
minds, and that their thoughts are in the right 
direction, we either consign their letiterto the waste 
paper basket, or advise them to the best of our 
ability. Mr. Hastings is somewhat severe in his re- 
marks, but we say to ‘“ Cremona,’ persevere, learn 
all you can, digest the knowledge well, and en- 
devour in your turn to make it useful to your fellow- 
workmen, 

E. Drrver.—There is a great call for skilled workmen 
in the United States; just now you are certain of 
immediate employment. 

Wiii1amM Fruxes.—Write to Spon & Co., Publishers, 
Bucklersbury, City, and to Atchley & Co., 106, Great 
Russell-street, Bedford-square. The latter is nearly 
certain to have the book. 

PLANE Maxrr.—Next week. 

T, Roper,—The non-conducting power of charcoal is very 
well shown when you place your hand on that deposited 
on the bottom of a kettle thai has long been in use— 
though the water be boiling, still you can, in many 
cases, support the kettle on your hand. 

Wa. GRavam.—There is great variety in the power of con- 
ducting sound of several bodies. Thus, if we indicate air 
to convey sound at a speed of 1, then tin does so at a 
speed of 7}, silver at 9, copper at 12, iron at 17, glass 
at 17, and wood at from 11 to 17. 

R. R. SMITH, StrowMARKET.—Communication received. 
Will you favour us with a short description of your 
improved steam gauge? We cannot get on with the 
engraying until we receive the description from you. 

T. HrLts.—The design is'useless. 

D. W. SLatER must wait his turn. We will insert as 
soon as possible; but we are teribly in arrear. 

ALEX, JoHNSoN.—With cold atmospheric air pure nickel 
and pure iron dissolve all kinds ot siliceous crucibles. At 
present these metals are melted in plumbago crucibles, 
and of course take up carbon. The plan you suggest is 
not new ; a trial or two would very soon convince you of 
its inutility. 

PERSIFLAQE.— Do not think so fora moment; we are always 
happy to assist. The person you name was not the “‘ real 
origina: inventor j? the lever steam valve was invented 
in 1880 by Dr. Denys Papin, of Blois. 

N. O. J.—We do not approve of bending boiler plates cold, 
as we think the fibres of the metal are stretched and 
weakened in the process, which we do not think would 
happen were they heated to a proper working heat before 
being passed through the rolls. 

Mricro.—Your insects may be killed instantly, and without 
pain, by simply dropping them into a jar of carbonic acid 


gas, 

P. ADAMS.—Read. Chevreul on Colours, 

E. MURRAY, —The loss of power is simply back pressure on 
the piston ; cut off sooner. 

S. GILBERT, —The cylinders must be moved ; power is lost 
by radiation of heat, which, from the position of the 
cylinders, no “firing up” will ever rectify. Consult an 
engineer, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


ADVERTISE IN THE ENGLISH MECHANIC. 


SCALE OF CHARGES. f 
WANTED TO PURCHASE, Thirty words ... 
Every additional Ten words ssa ans 5 
FOR SALE, Thirty words... e 
Every additional Ten words re ee 
SITUALIONS VACANT, Twenty words 
Every additional Hight words ... ‘us 
SITUATIONS WANTED, Twenty words 
Every additional Hight words A aos x 
Postage stamps received from advertisers in town or country. 


OFFICE, 75, FLEET STREET, LONDON. 
SITUATIONS WANTED, 


NGINE-DRIVER and Stoker.—A Young man, age 
20, wants a Situation. Address C. Davis, 2, Rich- 
mond-street, St. Luke’s, 


NGINE-DRIVER and Stoker.—Situation as above 
wanted by a Young Man; has had much experi- 
ence, and thoroughly competent; good testimonials, 
and 15 years’ character; aged 34 Address A. B., 
3, St. John’s-terrace, Whetstone. 


NGINEERS.—Wanted by a Young Man a Situation 

as Improver, who has served 4 years of his time. 

Address S. M., 6, Thornhill-grove, Hemingford-road, 
Islington. 


Shae or Engine Driver.—Wanted a Situation, 
thoroughly understands his business; can have a 
seven years’ character. J. Whiting, 10, Baker’s-row, 
Farringdon-road, Clerkenwell. 


n 


(i e a aE m a) 
BOR ODOM Ofu 


RASS and Silver Chasers.—Wanted a Situation in 


the above line; first-class hand. Address 60, 
Spicer-street, Brick-lane, Mile-end, New Town. 


By raa Silversmiths, &c.—Wanted, oy a Re- 

finer, a Situation in any capacity; used to melting 
in all its branches. Address Sanders, 44, Myddelton- 
street, Clerkenwell, E.C. 


ATCH and Clock Jobbing.—Situation wanted by a 

Young Man as Improver in the above; no 

objection to make himself useful. Address M. A. H., 1, 
Upper Smith-street, Northampton-square, H.C. 


ATCH Jobbers.—Situation wanted by a Young 
Man as Improver. W. H., 8, Elizabeth-street, 
Hans-place, Brompton. 


SITUATIONS VACANT. 


OREMAN BRASSFOUNDER WANTED, must have 

had considerable experience as Brassfinisher and 

Gasfitter, first class reference indispensable. Address, 
H. B., Mrs. Leggat, 48, Candleriggs-street, Glasgow. 


OE aol et Beds <a arm a Ae a 
PATTERN MAKER WANTED. Apply, post paid, 


to Mr. Sheen, Iron Founder, Aylesbury, Bucks. 


src i SCENE ERAS A A, GG AE ESAS 
ATHE and Vice.—Wanted two steady Hands for 
constant work at the above; age about 20; only 
those that can use either and do small work need apply; 
good references indispensable. James Lewis, 41, Great 
Queen-street, Lincoln’s-Inn-fields. 


Reus DRY Labourers wanted for Cupola and Engine, 

and to be willing to make themselves generally 
useful. Apply by letter, stating former employers, age, 
and wages, ‘The Foundry,” Barking. 


LACKSMITH wanted; one used to perambulator 
work; constant employment. Apply 84, Hollo- 
way-road, N. 
Cre Maker (Good) Wanted. Apply to J. M. O. 
16, Castle-street, Long Acre. 


sal eis spice A SRE epee I = RESTS Se ae an 

EWING MACHINIST WANTED.—A Hand used to 
KD Manufacturing, and who can adjust all kinds.— 
Apply, “ Lock Stitch,” 10, Windsor-terrace, Southamp- 
on. 


PRERE (French) wanted; wages 26s. per week, 
of 59 hours; constant employment. 
Messrs. Holden and Co., Church-street, Liverpool. 


EWEL-CASE Makers.—Wanted a good coverer; 
constant employment. Apply 80, Wardour-street, 
St. James’s. . 


SCAPEMENT (Lever) Maker wanted for Frame 
Work. Apply 168, St. John-street-road. 


ATCH, Clock, and Jewellery Jobber.—Wanted a 


YoungMan. At 188, High-street, Camden Town. - 


FOR SALE. 


OR SALE, SIX SECOND-HAND PORTABLE 
ENGINES, by different makers, from 5 to 9 Horse 
Power, in good repair, suitable for Contractors or Agri- 
cultural purposes. Apply to S. Atkinson, North 
Thoresby, near Louth, Lincolnshire. 


OR SALE, a TABLE LATHE, with face plate com- 

plete, centres 22, first class finish (cheap), also sets of 
castings for 2 horse power engines, and 33 centre lathes, 
Stanley, 33, Fieldgate-street, Whitechapel, E. 


hee. Pledges for Sale. Bargains to Suit 

Every One. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention, William Masland, Pawnbroker 
and Salesman, 44 and 46, Westminster-bridge-road, S, 
Money Advanced, i 


Apply to’ 
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OR SALE, a MODEL ENGINE (Beam) and Copper 

_ Boiler, with return flue, 17 by llin., cylinder 12 by 

: N Apply to R. Richmond, Junr., Leighton. 
UzZzZara, : 


EWING MACHINES.—The Working Man’s, Price £2 

UO and £3 15s., does Tailoring, Dressmaking, Embroider- 

ing, and all ordinary domestic sewing, on thick, thin, or 

ie materials.—26, Liverpool-street, King’s-cross, 
ondon - 


HOTOGRAPHY.—A 4 PLATE LENS by Sheppard, 

. With Strong Camera; Lens can be used also for large 

Views. Price only 38s. G. R., 8, Hamilton-terrace, 
Queen’s-road, Bayswater.. l 


Moeh STEAM-ENGINES, complete, with Boiler 
1 aud Lamp, from 5s. Cylinders from 4 to 2 inches 
diameter, and from 2s. to 30s, each, Fittingsof all kinds 
for Land, Marine, and Locomotive Model Engines, 
Manufactured by Thomas Lisle, Waterloo-road, Wolver- 
hampton. List of prices 2 stamps. . 

eee GINE (One-horse Power) for Sale, Circular 
\ Saw, Fly-wheel, Straps, Spindles, all complete; can 
be seen at work. Apply 28, Stafford-street, Lisson-grove. 


OILERS (Cornish and Upright), to six-horse power, 
new and second-hand, on Sale, At Alfred Marshall’s, 
Colchester-street, Whitechapel. 


Moo G, Boring, and Drilling Machine (Improved 
` Combined), with tools, to be Sold, very cheap. 
Geo. Rowe, Sweeper, 9, Essex-road, Islington. 


een PEro Spindle for Sale, fast and loose Riggers, 
Two Iron Vices. S., 27, Hanley-road West, Hornsey- 
road, Holloway. 


LS (Very Superior 3} Centre Bar) complete, with 
chucks, for Sale, a bargain; suitable for turning 

ah first-class work. 47}, City-garden-row, City-road- 
ridge. 


Wes Makers’ Tools (Complete Set of) for Sale, late 
l the property of a well-known Manufacturer, 
including Mandril, with slide rest, depthening and 
upright Tools, Mahogany Bench with 20 Drawers. 8, 
Gloucester-street, Clerkenwell. 


E OR SALE, CHEAP, THE FOLLOWING 

ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER. 
Comprisin g 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate B urnishers, and a large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
Lõin. let ter press, a small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a setof union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


GECON D-HAND PORTABLE ENGINE, with 

NEW MORTAR MILL, The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in,, and rollers 3ft., diameter. Price, com- 
g lete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


TO BE LET OR SOLD. 


RIGHTON.—To Builders.—To be disposed, of a good 
Builder’s Business, in a good Situation, and doing: 
a good trade.—Apply to X. X., Post-office, Brighton, 


O BE LET, or the lease to be Sold, excellent Manu- 

facturing Premises, consisting ofa yard and covered: 
shed, and a covered factory, with drying kilns, boilers,. 
furnaces, &c., and gas laid on, suitable for chemical or - 
asphalte works, situated at Bow Common.—Apply to 
Mr. F. Baxter, Accountant, No. 2, Guildhall- 
chambers, Basinghall-street, H.C. 


REMISES.—Large commanding Premises ina main 
thoroughfare one mile north of the Bank to be Let. 
Valuable open space containing an area of 12,500 square 
feet, in a central situation near the city.—Apply to E. 
& W. Sturge, Bridge Wharf, City-road, E.C. 


HARF (Excellent) to Let, with extensive water- 
way, and good frontage. Apply at 11, Maccles- 
field-street North, City-road. 


WANTED TO PURCHASE. 


OOKS, SECOND-HAND, Wanted, relating to | 
Chemistry and to Science applied to Manufactures. 
Elementary and popular or merely general treatises not 
required.—Address, stating particulars and lowest price, 
Mr. Lyttle, 5, Priam-place, Hammersmith, W. 
A 10 by 8 Portrait Lens and Camera, by Dallmeyer or 
Ross. Also a 10 by 8 Water-tight Bath. Send 


price and particulars to E. Steele, 8, High-street, Wis- 
bech, Cambridgeshire. 


SECOND-HAND 12-h.p. Portable Engine, single 

cylinder, and in good condition.—Write, stating 

maker’s name, where may be seen, and price, to John 
Hill, Engineer, Ashford, Kent. -> l 


A NOISELESS Blowing Fan, about 18in. to 24in, dia- 
meter.—Price and condition to A. Dodman, Lynn , 


NGINE.—Wanted a 1-h.p. Gas Engine, in good — 
working order. Apply to H. Fox, 114, London-road, 
Southwark. 


ATHE.—Wanted 4 or šin. Lathe, with or without 
4 silide-rest. Z., 1, George-yard, Crown-street, Soho. 


ONEY ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
he security of a deposit or mortgage is given. Life assurance is 
optional—NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C., 
THOS. BOURNE, Sec, 
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THE 


ENGLISH MECHANIC 


` AND 


MIRROR OF SCIENCE, 


PUBLISHED EVERY TUESDAY. 
PRICE TWOPENCG. 


OPINIONS OF THE PRESS. 


THE STAR, Jan.-1.—The first volume of the ENGLISH 
MECHANIC Will be a treasure tu many a mechanic. It is full 
of useful information. ~ nk: : 

TAE SUN, May 9.—This is a well-known periodical of 
standard reputation in its peculiar line, and it i; plentifull¢ 
iliu-trate1 with appropriate engravings. It is an excellent 
companion for the intelligent mechanic. 

THE ERA, Jan. %.—This admirabie work has met with 
such encouragement that we have now on car table the first 
volume, handsomely bound, and showing in every page such 
nerve and vitality that its future success may be considered as 
a-result beyond the probability of accident or chance. The 
illustrations are of the first order, and some of the articles on 
metals and their alloys are of a high class of merit; Altogether 
this i3 one of the cheapest and the best mechanics’ magazines 
we hava seen, and isa periodical that no artisan, no matter 
what his speciality, should be without. 

SECOND Notice, March 10.—<4 very first-class number, ful! 
of first-rate articles, and filled to repletion with mechanical 
engravings. 

SUNDAY TIMES, Jan. 13.—The first volume of the Eng- 
LISHE MECHANIC contains animmense amount of information 
important in itself and thoroughly practical ia nature. Jo is 
illustratea with numerous engravings, and cannot fail to wiu 
its way with the large and increasing class to which it spe- 
clally appeals. 

WEEKLY TIMES, Jan. 14.—The engravings are well 
drawn, engraved with muh care, and well printed. To the 
mechanic, and those imbued with a mechanical turn of mind, 
this volume will furnish a fund of information and amuse- 
iment, and is a cheap and useful addition to the library of the 
working wan. 

SeconD Norc, March 11.—A publication of this character 
recommends itself strongly to the thinking mechanic, who 
here finds instruction, amusement, and suggestive ideas 
which may become the germ of important inventions. 

THE OBSERVER, JAN. 7.—The ENGLISH MECHANIC AND 
MIRROR OF SoreNoE is a publication which contains much that 
is new and instroctive in various branches of science. 

‘Szconp Notion, March 11.—Of cheap pubiications adapted 
for working men and others who take an interest in scientific 
questions and the latest inventions in mechanics we may com- 
mend to favouradle notice the ENGLISH MecHanio. 

NEWS OF THE WORLD, JAN. 7.~The half-year’s num- 
bors of this publication make a good volume, and present at 
one view the merits and usefulness of the information con- 
trined in its pages. . . . Mechanics, engineers, and others, 
are enabled by it3 means to acquire a vast deal of valuable 
knowledge. l ; ' í 

CLERKENWELL NEWS, JAN. 12.—The ENGLISH ME- 
CHANIC is copiously illustrated with drawings of useful inven- 
tions of every order, aad is really a capital companion for 
either the professional or the amateur mechavician, í 

CITY PRESS, JAN. 13.— We can heartily recommend it to 
all who take an interest in mechanical invention and scientific 
andindustrial progress. 
ENGLISH MECHANIC. 

SECOND NOTICE, May 12.—This cheap, thoroughly practical, 
and well-conducted serial commences its third volume with 
increased vigour, _ 

THE BUDGET, JAN. 6.—A very useful volume for the great 
body of men named by the title. The subjects of new inven- 
tions, new patents, working men’s clubs and institutes, &., 
are treated in a very able manner, while numerous practical 
engravings bring the subject under notice home with vivid 
eff-ct. Those interested who have not taken the ENGLISH 
Mrcuani¢ “tin” in its weekly issue, cannot invest their 
money better—speaking from a trade point of view—than by 
ordering this the first volume. 

HN BULL, MARCH 3,—The first volume of the ENGLI3H 
MECHANIC is reple‘e With all kinds of information as to handi- 
craft of every description. The wood-cuts add mnch to the 
value of the work. 


REYNOLDS’S NEWSPAPER, June 3.—We can consien- | 


tlously commend this usefal and instructive publication to all 
interested in scientific matters, for in these days of intellectual 

research THE ENGLISH MECHANIC is a perlodical which merits, 

tee hope, enjoys a very wide-spread. and extensive circu- 
ation. 

NEWCASTLE GUARDIAN, Marcu 10,—The ENGLISH 
MECHANIO takég note of all the scientific improvements of the 
day, and gives numerous illustrations. We cordially welcome 
cur new contemporary, and wish him a long and prospereus 
career. 

BIRMINGHAM DISTRICT NEWS, May 6.—This serial 
again opens to us its vast storehouse of scientific knowledge 
and invention. Whatever be the improvements made in the 
world of science for contributing mere fully to the require- 
ments of social life, increasing the prosperity ef our manufac- 
tutes, or multiplying our sources of amusement, they receive 
due attention in the pages of the above magazine. Another 
- recommendation of the serial is that its descriptions are definite 
and clear, its records complete, and that its articles are divest -d 
of those troublesome technicalities so unsuitable in papers 
written for the special instruction and consequent advance- 
ment of the working classes, Mavy an artizan has increased 
both in knowledge and secial standing tbrough Rpplying the 
scicntifie truths expounded in its pages to his own case, snd 
we have only to say to the conductors of a magazine which 
has already given so many proofs of its usefulness that we 
i ncerely hope they will. go on and prosper. 


Every artisan should subscribe tothe | 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


NEW BOOKS. 


Just published, price 1s. 6d., cloth. 
How TO BECOME A SUCCESSFUL 
ENGINEER; being Hints to Youths intending to Adopt 
the Profession. By BERNARD STUART, Engineer. 
Edinburgh : William P. Nimmo, London: Simpkin, Marshall, and 
Co. Sold by all Booksellers. 


Just Published, Sheets, 3s. 6d. ; cloth case, 5s. 6d. 


METRICAL EARTHWORK TABLES FOR 


finding the Contents of Earthworks, &c., when the Metre 
is the unit of measure employed; arranged according to the form of 
“ Bidder’s Tables.” By H. GREENBANK, and T. F. PIGOT, 
London : VACHER, and SONS, 29, Parliament-street, S.W. 


NEW AND ENLARGED EDITION, 1866. 
IDDER’S EARTH-WORK TABLES, 


B showing the Contents of Excavations, Area of Slopes, &c. By 
a Ee BIDDER, Esq., C.E. In Sheets, 2s. Mounted in Case, to fold, 
as. 6d. f 
London: VACHER and SONS, 29, Parliament-street, S.W. 


12mo., sewed, price 6d., post free for 7d. 


(TURNER'S and FITTER’S POCKET BOOK 


for Calculating the Change Wheels for Screws on a Turning 
Lathe, and for a Wheel Cutting Machine. By J. La Nicca. 
London: E. and F. N. SPON, 16, Bucklersbury. 


CREW CUTTER’S GUIDE, 
Price 1s. 6d., or stamps. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches, 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps fin. 
2 inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the author 
of this work. 

Bay be had at James Martin, 19, Wilson-street, New Cross-road, 
veptford, Kent. 


WHETHER IS HIGH OR LOW PRESSURE STEAM 
PREFERABLE IN POINT OF ECONOMY? 


Now ready, in cloth, pricel0s., 500 pages of octavo demy, Illustrated 
h numerous woodcuts. 


wit 
HE DISCUSSION ON “HIGH AND LOW 


PRESSURE STEAM,” between Mr. E. INGHAM, of Oldam, 
and Mr. R. DAVIES, of Blackburn, Members of the National 
Engineers’ Association ; together with the whole Written Controversy 
between the two disputants and about forty correspondents, inclu ding 
some of the leading scientific men and several eminent practleal and 
civil engineers of the day; with an extensive APPENDIX, by Mr. 
Ingham, on a great variety of practical subjects in reference to the 
Steam Engine, embracing tables and other useful matter especially 
interesting to engineers and steam proprietors. 

Copies may be obtained from . E. Ingham, Croft Bank Mills, 
Oldham ; W. Rennie, Chronicle Office, Oldam ; or Elliott Brothers, 
449, Strand, London. 


Just Published, post 8vo., 1s. post free. 
HIMNEYS, FURNACES, and FIRE-PLACES: A 
Book for the use of Practical Engineers and 
Builders, with an Appendix on Smoke Prevention. By 
ROPRERT ARMSTRONG. 
London: E. and F. N. SPON, 16, Bucklersbury. 


UNIVERSAL BREAKWATER, 1s. London: J. WEALE 


PRINTING. 
ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 
MADDICE & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 


Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, 
22, SKINNER STREET, SNOW HILL. 


Manufacturer of Photographic Apparatus.’ Complete 
Sets, 45s., 63s., 105s, See catalogues. 

Lenses for Telescopes and Microscopes. 

Steam Engine Models, Cylinders, &c. 
Part 5. 


Smee’s, Daniel’s, Grove’s, and Bunsen’s Batteries, 
either in single elements or combined ; also covered wire, 
binding screws, porous pots, and every requisite material, 

DESCRIPTIVE CATALOGUE. 
Szctron I.—Achromatic Telescopes and Microscopes. 
Section II.—Magic Lanterns and Dissolving Views. 
Srotion III.—Photographic Apparatus and Materials. 
Sxorron IV.—Surveying, and Nautical Instruments. 
Sxction V.—Galvanic Batteries, Electro Gilding and 


Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 


Each Section Post-free on receipt of two stamps. 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, Snow HILL, LONDON. 


ATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. 
- Physician—Dr. BARR MEADOWS. 8. Hinde-street, W. 
Open on Monday and Thursday evenings frow. Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine, 
Free letters are available for necessitous applicants,- 
‘THOMAS ROBINSON, Hon. Sec. 


YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d. and ls. per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London, 


Catalogue, 


| METROPOLITAN AND PROVINCIAL WORK- 


£2 2 


[June 8, 1866. 


ING CLASSES’ EXHIBITION 
AND 
INDUSTRIAL FESTIVAL; 
TO BE HELD AT THE 


RICULTURAL HALL, LONDON, 
AND OPENED ON SEPTEMBER SRD, 1866. 


A* 
TO EXHIBITORS. 

Contributions of Skilled Workmanship, or Amateur Pro- 
ductions, will be accepted from all parts of London, the 
Provinces, Scotland, Ireland, and the Colonies, Forthe 
benefit of Provincial Exhibitors, the railway companies have 
liberally offerei to return unsold goods free, so that the 
expense of carriage will be but half the usual charge, 
Application for space to be made at once, 


SPECIAL PRIZES, 

The council of the above Exhibition have much pleasure 
in announcing that, in addition to the MEDAL OF MERIT, 
designed for the occasion by J. S. and A. B. Wyon, Esqs., 
the following SPECIAL PRIZES have been liberally offered 
by the gent emen named, for the production of articles to 
be exhibited at the Agricultural Hall, in September next, 
namely :— 


£1500 


in Money, or Silver Cup, for the MOST 
USEFUL INVENTION. Open to all 


classes. The gift of the Directors of the Agricultural Hall 


Company. 
£10 O O in Money, or Silver Cup, for the best 

PAINTING IN OIL, The Gift of the 
Directors of the Agricultural Hall Company, 


£500 in Money, or Silver Cup, for the second 
best OIL PAINTING. The Gift of C. 
Comfort, Esq. oe 


£3 4 O for the best GOLD BROOCH and EAR 
ie . “ RINGS, of Original Design, which can be 
sold for £10 (sale for that sum to be permitted ifrequired). 


£2 ”) U for the best pattern, Birmingham make, 

GILT BRACELET, BROOCH and EAR- 
RINGS, which can be sold for £3 3s, (sale for that sum to 
be permitted if required). l 


£2 2 Q f the best Specimen of WHITBY JET 
ot © JEWELLERY. 
£2 2 0 


in Money, for the best WORKING MODEL 
of ja STEAM-ENGINE. ‘The Gift of 
W.J.W. | 


£2 10 (Q for the best ARTICLE of UTILITY. 
made by an AMATEUR. The Gifcof R, 
Murray, Esq. 


£2 2 Q andaSilver Medal, the Gift of R. Murray, 
Esq., for the best WORKING MODEL ofa 
MILL to grind stale crusts into flour, 


£2 3 () for the | best PEN and INK DRAWING. 
as The Gift of — Straker, Esq. wo 

£ » 2 for the best Original Contrivance that may 
be suggested for imp.oving the Fittings of 

WORKMEN’S DWELLINGS. tee 

for the best Specimen of SHEFFLELD 

CUTLERY. The Gift of T. Rudkin, Esq. 

for the best Pair of LADY'S BOOTS, the 

entire work to be done by Exhibitor. - 

for the best Specimen of LNLAYING LN 

WOOD. The Gift of C. A, 


e292 
-for the best Specimen of WOOD OARVING. 
£2 2 O The Gift of T S. and A. B. Wyon. 


£2, 9, - for the best Specimen of CABINE WORK 

made by an Apprentice who has served not 
more than four years to his Trade, The Gift of Mr, J. 
Haynes. - 


in Money, for the best WATER-COLOUR 
DRAWING. The gift of J. Harris, Esq. 


£2.20 


£2 p O and a Silver Medal for the best Specimen 

`of ORNAMENTAL TYPOGRAPHY, con- 
sisting of a Quotation from Shaksepeare, displayed and 
printed in colours, to occupy a royal 8vo, page. 


a 


In addition to the above, the 


EXHIBITION SILVER MEDAL 
Will be Awarded to the Exhibitors of the best Specimens of 

Household Furniture. 
Hammered Iron-work. 
Watch Case Engraving. 
Engraving on Glass. 
Coventry Ribbons. 
Designs for Paper Hangings. 
Embossing in Metal or Electro-Plate. 
Stained Glass. 
Artificial Flowers from Nature. 
Working Model of a Steam Vessel, 
Statuette, in Plaster or other Material, 


R=" MEDALS will also be awarded for other Articles 
which may be deemed worthy of especial distinction. 

All objects must be the work of the Exhibitor. In cases 
where Articles are the property of Fmployers, the name of 
the firm permitting their exhibition will be given in the 
Catalogue. 


FORMS OF APPLICATION FOR SPACE 


May be obtained by sending a stamped and directed 
envelope to the Secretary, Mr. W. J. WATTS, 7, Birchmore- 
terrace, Cardington-street, Hampstead-road, London, N.W., 
or by application to any of the Honorary Agents. To be 
returned, filled up, on or before June 30th, 
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: UPFIELD GREEN, | 
JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, E.C., 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION 


BY ROYAL LETTERS PATENT, No. 1127, April 21st, 1886. 


A POCKET DIAL, WITH ORIGINAL 
OSCILLATING LEVER and FINGER MOTION, in metallic 
gilt case of average watch size. This article will indicate the time 
to a few seconds. Price 1s., or post-free sixteen stamps. An Illus- 
trated and descriptive circular for two stamps.—J. JEWSBURY, 
Kent’s-bullding, Aberdeen-street, Birmingham. Agen ts wanted. 

NN EN 


HCOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchang d 
Cutalogues forwarded on receipt of three stamps for each. 


MODEL STEAMENGINES, BEAM, TABLE, 


Horizontal, Vertical, Locomotive, Oscillatng, &c, with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES, &e. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
Painters. Catalogue two Stamps. JAMES BOWIE, 178, HIGH 


HOLBORN. 
MATHEMATICAL DRAWING INSTRU- 


S MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


: JOHN ARCHBUTT & SONS, - 

201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, - 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
ably low. Every article warranted. Second-hand Instruments of 
all kinds, by the best makers, always in stock. i 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


(Cs SE 


W SAMUEL WORSSAM & OO. 


| Having purchased of M. Perin, of Paris, the sole 
right to Import and Sell his BAND SAW BLADES 
e throughout the United Kingdom, beg to announce 
jÆ that they are now in a position to supply these Saws 

; Jrom 1-16th ofan inch to 8 inches ın width, and up 
tE to 50 feet in length, 


rA 1 [j 
E A ane 
& = — 7 
Sp : $ 


ER rtst pd 


The vast superiority of Perin’s Band Saws over any 
ig others in point of finish, toughness, durability, and 
# evenness of temper,is now everywhere admitted, 


rink by 
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S. W. and Co. keep a large stock of all sizes up to 
Mik Qin. wide. from which they can supply orders to any 

i Heat of the kingdom, within twenty-four hours 
notice, 


For Price Lists apply to 


\ SAMUEL WORSSAM & CO. 


SAW MILL ENGINEERS, 
304, KING'S-ROAD, CHELSEA. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I, anp II, 


PATENT PLUMBAGO CRUCIBLES.—The 


CRUCIBLES manufactured by the PATENT PLUMBAGO 
CRUCIBLE COMPANY, are the onty kind for which a MEDAL has 
been AWARDED, andare now used exclusively by the Huglish Austra- 
lian, and Indian Mints; the French, 
Russian, and other Continental Mints ; 
the Royal Arsenals of Wooiwich, Brest, 
and Toulon, &c, &@., ; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of these Melting Pots consist in- 
their capability of melting on an average 


PRIZE MEDAL 


18652. Forty Pourings of the most difficult 
mans 7 metals, and a still greater number -of 
PATENT P UMBACO § those of an ordinary character, some of 
L them having actually n the extra- 

oY. ordinary number of 96 meltings. 
CRUCIBLE CO They are, unaffected by change of tem- 
B DKS. perature, never crack, and become heated 
ATTERSEA WOR much more rapidly than any other Cru- 
LONDON. cibles, In consequence of their great 


durability the saving of waste is also very 
considerable. . 
The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MaLLEABLE Iron MELTING, the average working of which has proved 
to be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steei Fused ; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arise; from mixture with Iron. 
The-Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Mufiles, Portable Furnaces, &¢., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to 


THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA Works, Lonpon, S.W. 


ARCHITECTURE, SURVEYING, MINING, 


~DRAUGHTSMAN & ENGRAVER 


OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. . oi: 


NEW WORKS ON ENGINEERING, 

(Military, Civil, and Mechanical.) ; 
BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY : 


ATCHLEY & CoO, 


. 106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


BRITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
l | 


Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
. various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON, 


PATENTS 


RA R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 

Ly Patent Agent, 54, Chancery-iane, W.C. 

- Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 
8 guineas. A “Guide to Inventors” free by post. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS, 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by . 


OTTEWILL, COLLIS, AND CO, | 
MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
; FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. * 


CHAPPUIS “RECONNOITERER” GLASS, 


Daylight Retlectors, a 


HIS “ TOURISTS FAVOURITE ” distinctly 
P. E. CHAPPUIS, 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. ‘ The‘ Reconnoiterer’ 
PATENTERE AND MANUFACTURER, 
No. 69, FLEET STREET. 


is very good.”—Earl of Breadalbane. “I find it all you say; won- 

derfully powerful for so very small a glass.”—Harl of Caithness. “ It 

is a beautiful glass,’—Lord Gifford. ‘' Most useful”’—Lord Garvagh. 

“ Remarkably good.”—Sir Digby Cayley. ‘It gives me complete 

satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “ For 

its size I do not think it can be surpassed.”—Major Starkey, of Wren- 

bury. ‘ Quite equal to that fur which I gave £5 5s.”—-F. H. Fawkes, 

of Farnley, Esq. “I never before met an article that so com- 

J O H N S W A I N pletely answered its makers’ recommendation.”—Field. ‘We have 

$ found it fully equal to others which had cost more than four times its 

price.”—Notes and Queries. “ What Tourist will now start without 

such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 

showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6@. The 

above, bearing the registered trade marks ‘‘ Reconnoiterer” an. 

“ Hythe,” only to be had direct from, and by written application to, 

Satom & Co., 98, Princes-street, Edinburgh, nnd 137, Regent-street, 
London, W. No Agentsanywhere, 


IPLEYS PATENT METALLIC PISTON 


is the only Piston with the following advantages. It requires 
no springs, isself-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction, Cylinders and aix-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to <A. 
RIPLEY, 14, Brook-street, Lambeth, 


UPRIEUX’S ANTI-CORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 
Extract from Testimonials, 

Mr J. ABBOTT, September 28th, 1863. 
Sir,—We have used your Gomposition for some time and findfit 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before—-We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, 

Tooley-street. 


Agent Mr, JAMES ABBOTT, Mill-street, Dockhead, Bermondsey 


BENSON'S 


WATCHES AND CLOCKS. 


ON WOOD, 


MECHANICAL DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 
CATALOGUES ILLUSTRATED. 


EXECUTED WITH THE GREATEST CARE 
BY 


SKILLED ARTISTS. 
Estimates supplied with promptness. 


{LL WORK 


Country orders executed with the utmost care and 
despatch. 


STRAND, LONDON, 


THOMAS SMITH, 

109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers’, Ironfounders’, & Engineers’ Valuer, STEAM FACTORY FOR CLOCKS AN 

ARBITRATOR AND ACCOUNTANT. 


WATCHES. 
Apply for his Circular ot upwards of Fifty Trades fo ; 
D: :posal, Watches from 2 to 200 Guineas. 


TQ AND OINTMENT __ ` lock 
OLLOWAY’S PO LS AND OINTMENT.— e OS ap Eaa oa 
WINDY WEATHER,— “hroughout the Spring and sometimes į. BENSON’S ILLUSTR, ATED PAMPHLET on WATCHES 
far into the Summer, the keen isasterly winds sorely test the weak- and CLOCKS. Post Free, 2d 
2 2 ° 


chested, the rheumatic, and th - neuralgic. To subdue ‘the first in- 
dications of these maladies, lH oiloway’s well-known remedies should 
be applied at once; each day’s neglect makes the treatment more Watches sent to all parts of the world safe, by post. 
J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales. 


‘difficult, and the issue more dangerous. These Pills throw off all 
58 AND 60, LUDGATE-HILL. 


KS 266, W.C, 


impurities, clear the lungs, regulate the circulation and overcome in- 
flammatory tendencies; and the ointment well rubbed in near the 
affected part checks all erroneous action, auddraws all surplus blood 
which is creating mischief to the surface, and then gets rid of it by 
increasing the capillary circulation of the skin, and augumenting 
its exhalements, 
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A, C ERASER, 
GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 


RIBBED CAST IRON RETORTS. 
JAMES MUNRO 


(Erom Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c, Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 
4, GIBSON-STREET, WATERLOO-R04D, 8, 
JOSEPH STANLEY, 

(Late Foreman at David Hart’s,) 

ENGINEER AND BUILDERS’ 
MAKER. 

33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged trom instruction accerding to 
requirement, 
Castings for Model Engines kept in stock. 


LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 
Lathes Complete, £7 5s., £9, £11, £16 16s. 


Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FILES and rooxs of every description. 


JOSEPH BUCK, 


124, NEWGATE PIRETI E.C., and 164, WATERLOO 


3 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
’ COMPANIES, &c. 
HE PATENT .MINERALISED 


AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves. Hose Pipes, Delivery and 
Washers. Suction. 

Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 


Flexible Tubings. 

Patent Junction Rubber and Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers and others. To be had at the Mills, Totten- 
ham, . N., Middlesex. Warehouse, 9, Gresham-street 
West, London, E.C. 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 6ft. 4in. diameter 
in any thickness. 


VENETIAN & other WINDOW BLINDS 


Eo description of WINDOW BLINDS and SUN 
SHADES of the best quality, and at the lowest 
possible prices, i 
W. BITMEAD, 
11, FREESCHOOL STREET. 


LONDON BRIDGE, S.E. 
MESSRS. WELLS AND HALL have always 


Fed Wires for Hicctrical Instrumente, Belle fo,” ond Cotton 
; Also, Zinc and Lead Wires. 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.C. 


CE 
C SUFFELL, MATHEMATICAL 
_/+ INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majeaty’s Government. The pocket sets of Instruments, 
from 16s. to 42s.; Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s, 6d.; Boxwood scales, engine 
divided, 2s. 6d. ; T squares, 1s. to 5s,; Measuresand Rules 
o dall nations, Post-office orders payable at Charing 
Gross branch. Lists of pricesforwarded on applieation. 


' `J 
Te CONTRACTORS,. ENGINEERS, SHIP 

BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application:-for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes ; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Co Jiery, 
or Train Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Tron, Gut- 
ter, Bevelled, ‘Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every descripti> 

JOHN HORSLEY, 
Iron Agency Office, 


2, ST. ANN’S SQUARE, MANCHESTER 
AUTION to ARCHITECTS and BUILDERS, 


-In consequence of complaints arising from th ituti 
INFERIOR and SPURIOUS “ARTICLES instead of Sener 
SMITH’S PATENT DOUBLE-ACTION DOOR SPRINGS: 
SMITH S PATENT WEATHER-TIGHT WATER BAR 3 and 
SMITH’S PATENT WEATHER-TIGHT CASEMENT FASTENING 

a oe ecole WINDOWS 

ft ove are most respec requested to observe that 
GENUINE ARTICLES are ataapa with the NAMS and ADDRESS. 
SMITH, Patentee, 69, Princes-street, Leicester-square, London 
and SUCH ONLY are WARRANTED 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
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Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. .. 1s. 6d. perlb. | INDIA-RUBBER CORE PACKING (HEMP).. 
CRICKMER’S PATENT PACKING .. se se «oc 28. 3d. yy Do. Do. Do. (COTTON) .. 28: 
This Packing takes less Tallow to lubricate it than any other, and being.a Pliable Metallic Surface requiring but little Pressure 
keep it Steam tight, there is a great saving in friction 
' PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c, 
CAUTION,—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, 


Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICK, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES, 


SMITEH’S PATENT DOOR SPRING, 


PATENT WEATHER TIGHT FASTENING, 
AND 


WATER BAR FOR FRENCH CASEMENT 8. 
69, PRINCES STREET, LEICESTER SQUARE, LONDON. 


N.B. None guaranteed unless stamped with name and address. 


FLOORING, DEALS; MAHOGANY, &c. 


White. Yellow. 


es Is. 4d. per lb; 
3: 6d. 


-inch Flooring 10s. 6d. and 11s. 0d. 10s. 6d. and lls. 0d. per square. 
T ye | aay 12s. Od. to 13s. Od. 12s, Od. to 14s. 0d. ,, 

on ax i ges l4s. 6d. to 15s. 6d. ... 15s. 6d. to 17s. 6d. s 

& „ Matched Lining ... wes — 12s. Od. ae we — 13s. Od. Ae 

= 14s. 04 


33 ace eee STN 13s. Od. eee eon — e 
Yellow Battens, £10; Yerlow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet. 
PRICE LISTS AND MOULDING PATTERNS POST FREE.. 


J. TERRY & SON, 109, BOROUGH ROAD, S.E. 


FLOORING! DEALS! MAHOCANY! 


-WHITE and YELLOW BATTENS, £8 per 120. 
00,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals 
from 10s. 6d. per square. | 3 by 9 Yellow Deals 
£15 per 120, | 3 by 11 Yellow Planks | 


12s. per square. 


SAMUEL PUTNEY, 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


DIVING APPARATUS. 
HEINKE BROTHERS, 


SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
. AND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


| Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
important Improvements made by them in the 


SUBMARINE HELMET DRESS and APPARATUS. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1856. 


£18 per 120. 
£15 per 120. 
20,000 Spruce Deals 4d. per foot. 


Matched Lining 


| 
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N WV W Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
ESS F AN ee and Night, for Five Years, without any accident. 


M 


=N Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. 


SAMUEL BROTHERS, 


Suits for all Occasions 
36s. to 1l4s. 


Boys’ Suits 
16s. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (36 being Portraits). illustrating the most 
fashionable attire. will he sent post free for six stamps, which, sum is deducted from a purchase, 


PATENT HOLLOW STEAM PACKING. 
THE great and peculiar advantages of this 
packing consist in its remaining perfectly elastic, and is Bo con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed, 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 
Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s, 
JAMES LEWIS; 


(Late Lewis & Son), . 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions. 


41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS. 
(Late of 5, Wych-street, Strand.) 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr. H. FERRABEE, Agent, 


ATENTS FOR INVENTIONS. — Messrs. 
DAVIES and HUNT procure British and foreign patents at 
moderate charges. Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


ASSISTANCE AND ADVICE TO INVENTORS. 
k E. M. A. SOUL, (Member of Society of Arts) Patent 
Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS, A Circular of Information free by post, on appiita- 
tion to the Patent Office, 3, Leadenhall St., London, E.C. 


INVENTORS ASSISTED 
i Securing, Carrying Out, and Disposing of 


their Inventions.—Apply to Messrs, B. BROWNE and CO. 
Bri and Foreign Patent Office, 49, King William-street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application. 


[TN VENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLTAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.C. 


TNVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
Brewer (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


O INVENTORS —GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAUD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s. ; 
Belgian Patent, £310s. Circular gratis on application. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C, 


TO INVENTORS.—Messrs. Harris and Mills, 

Patent Agents and Mechanical Draughtsmen, No. 35, South- 
ampton-buildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 
undertake all business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all-Foreign Countries. Provisional 
protection, £8 8s. 


PATENTS, &e.—Mr. WISE’S PAMPHLET, 
containing full information on BRITISH and FOREIGN 
PATENTS and the REGISTRATION of DESIGNS, may be had of 
‘Messrs. Francis Wise and Co., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham-street, Adelphi W.C. 


A DEFENCE OF THE PRESENT 
PATENT LAW, BY MICHAEL HENRY, Memb. Soc.: Arts, 


Assoc, Soc. Engineers, Patent and Kegistration Agent, Office—68, 
Fleet-street, London. Information to inventors free by post. 


ATENTS AND INVENTIONS.—ROBERT- 

SON BROOMAN AND Co, Patent Agents and Consulting 

se sa Mechanic’s Magazine and Patent Office, 166, Fleet street, 
ondon, 
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NOTICE ! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. perme PETOLI AN 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, o REGENT STREET, and 153, FLEET STREET, 
LONDON. 


. . Ke EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


[> easy to operate, simple to learn, quiet in action, and not liable to 
i derangement. n will TUCK, HEM, FELL, TER OTD, QUILT, BRAID, 

and sews from two ordinary reels, requires no re-winding, and the se if cut at 

inch, will not rip. Price from £6 63.—Price Lists Free, : a 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


GEORGE GLOVER d&a COS 
IMPROVED DRY GAS METERS, 
STANDARD GASHOLDERS, AND TESTING APPARATUS. 
INTERNATIONAL EXHIBITION, 1862. | 


PRIZE MEDAL, PRIZE MEDAL, 
CLASS X. - CLASS XXXI. 
“ For ingenuity, &c.” “ For superiority, &c.”’ 


RANELAGH WORKS, 


RANELAGH ROAD, PIMLICO, LONDON, S.W. 
15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 


RICHARD H. TAUNTON & 
HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM, 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, ete. 

PATENT COMBINATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACEIN ONE. 
(DAVIES AND TAUNTON’S) PATENT. 


L. SUGDEN AND Co. 


SAW MILLS. AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


WESTMORELAND WORKS, 


WALWORTH COMMON. 
PRICE LISTS ON APPLICATION. 


CED 7a hoier. He ói Valve f 
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E a Stan Fitngs REPIN 

i i BOILER-TESTING BOILER EXPLOSIONS PREVENTED 
APPARATUS. BY THE USE OF 
Complete on cistern, BAILEY? S 
gun-metal working parts, PATENT FUSIBLE PLUGS- 

Gane flexible tube, union joint, K 
EW nipple for boiler, and sO cack a 


gauge to 250lbs., 10 Looselafs 1/3 


RA nett. Packed in case, - 
pa A ready for delivery, A C ofef wt 
AN jai uN . uy £10 10s. oD 


JOHN BAILEY and CO., ALBION WORKS, SALFORD, 


MANCHESTER. 


TODD'S PATENT VERTICAL ROLLS, 

& Machine for Rolling, Bending, or Straightening Bars, Rails, Beams, Angle and Tee Irons, 
7 a Hot or Cold, | 
SPECIALLY ADAPTED FOR ROOFING, BRIDGE AND GIRDER WORK, IRON SHIP-BUILDING, &c. 
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THE DETAILS OF CONSTRUCTION ARE SHOWN IN THE ILLUSTRATIONS. 


Fig. 1 is a side elevation ; Fig. 2is a sectional side elevation; Fig. 3 an cnd elevation, in which the front of engine is shown ; and Fig. 4is aplan. The same letters 
ofaeference indicate the same parts inall thefigures. A, A, are the upper and lower frames which are firmly fixed together by the pillars B, into which are housed the 
three upright shafts C, D, E, with their upper extremities projecting above the top frame toreceive the rolls F, u, H. The two shafts C and D, with their respective rolls, 
revolve in fixed bearings. Shaft His fitted into the two sliding blocks, I, I, which are made to traverse simultaneously by the hand-wheel J, in connection with the screw- 
wheel gear K, L, M. By this arrangement the space between the rollers F, G, and the roller H, can be increased or diminished, to admit various sizes ofiron or other 
inetal, or to give more or less curve theretc. The rollers are made with grooves or channels to admit the different forms of metals to be operated upon, and when necessary 
the rollers can be replaced by others with parallel, conical, or other surfaces or grooves of adifferent shape to suit other kinds of work. In order to facilitate the work, hori- 
zontal or carrying rollers, N, N, are placed above the top frame A, in rising and falling holders O, for the purpose of carrying the iron as it passesbetween the vertical rollers 
opposite any of the grooves therein. The rotary motion of the two rollers C and D is derived from the first shaft Q, to which is fitted a double-cylinder engine with eccen- 
trics and link motion for reversing, connected to the hand-lever S, with spring T. With this lever the man working the machine can give the rollers either a forwaxd..or 
backward movement, or stop them in an instant, as required. he engine operates the rolls in the following manner: On thefirst shaft Q is fitted the pinion R, which 
gears into the wheel U, and gives motion to the shaft V, in which are fitted the worm screws W, W ; this shaft is fitted with thrust bearings W1, to equalize the strain on 
the bushes. The two screws W, W, onthe shaft V, work into the worm wheels X, X, fitted upon the shafts of the two vertical rolls F, G, and drive them in the same direc- 
tion as indicated by the arrows in Fig. 4 The adjusting roll H is driven by coming into contact with the iron or other metal being operated upon, and when the metal does 
not receive its required curve by the first operation, the engine is reversed and the sliding rollis screwed nearer the rolls F, G, and the metal wrought forwards and back- 
_ wards until is assumes the form required from a perfect circle to a straight line, or vice versa This machine is admitted tobe much superior to those wrought by eccentrics, 
screws, &c., which have a reciprocating motion and necessarily impinge upon the bars, &c., AT REST, thereby bending the bars, &c., intoaseries of V, or angle forms, rather 
than into an uniform circle; in fine, the work produced by this machine is perfect and accomplished in half the time that can be done by any machine hitherto in use. 


m= THEY MAY BE ORDERED WITH DRIVING PULLEYS, OR WITH THE ENGINE, AT DIFFERENT PRICES. 
Address.—J. TODD AND CO., GREENWICH, LONDON. 
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TUCK’S 


PATENT PACKING FOR STEAM ENGINES, &., 


INDIA-RUBBER VALVES, &c. 
TUCK AND CO0., 


J. H. 
pee to call attention to the annexed 
RADE MARK,” which in future 
will appear upon each length of 
\\ TUCK’S PATENT PACKING, as also 
upon their 
‘| Valves GUARANTEED QUALITY. 
SREET INDIA-RUBBER, 
-BUFFE 
Host, TUBING, BANDING, &c. 


See CANNON STREET, E. c. 
. TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


= STEAM ENGINES, 


2; HORSE POWER, 
eu I Horizontal, with Governors, 


Pumps, &e., 
ao rn ea £15 15s. 
IRON CORN BINS = 258. 
WHEELBARROWS sant irua Gi 25s. 
CHAFF CUTTERS ao e oo SS 
LAWN MOWERS... exe site |.. 708. 
GARDEN ROLLERS .., irè ae 858. 
GARDEN SEATS. / 19s. . 


HURDLES & WIRE NETTING. 
RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LON DON, E.C. 
And Trolway Iron Works, Bethnal Green, N. E. 
Price Lists on application. 


TO BUILDERS, Hort! 
CULTURAL BUILDERS, 
JOINERS, and OTHERS. 


IMPROVED COMBINED 


MORTICING 


AND 


ners, &e, , complete £18. 


Some always kept in 
Stock, 


- GEO. ROWE SWEETSER, 
ENGINEER, 
9, ESSEX ROAD, 
a «ISLINGTON, 


= Sa N.B.—All kinds of 
Machinery made to 


=e E — order. 
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W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 

191, OLD KENT ROAD. 


SMALL SCREW CUTTING, TURNING, AND PLANING 


LEATHER DRIVING BANDS 
for . Machinery, (Well Stretched), 


Leather Hose Pipes, Fire Buckets, &o. 


W. GOODWIN, AND CO., MANUFACTURERS. : 


73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 
MA Price Lists Free, es 
AMATEURS LATHES. 


ENTLEMEN. who require .& Turning or 
Screw- -cutting ; LATHE would do well to order of 


RICHARD PEARCE, 
LATHE and TOOL MAKER and MACHINIST, 


77, GREAT SUFFOLK. STREET, BOROUGH, S.E, 
Lathes ready for use from £8 108, 


STEAM ENGINES for THE MILLION. 


ERSONS requiring Swann Steam ENGINES, 

from One to Twenty Horse Power, will do well, before giving 

their orders, by enquiring at the KENNET TRON WORKS, 

READING, where Engines and Boilers of the best material and work- 

manship can be obtained at such prices never before offered to the 
public, 


MESSRS. DEACON & DUTTON, PROPRIETORS. 


HEEL, RACK, and. SCREW CUTTING. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut ‘to any size or number of teeth ; also racks of any 


. length or pitch. Dividing plates drilled or lined, Screws cut to any 


size or pitch. J Wilkinson, Engineer, St. George’s Works, 83, St. 
George’s-road, S, Lond on, 


J. H. TUCK AND CO. 35, 


BORING MACHINE. 


Prica, with doz, Chisels, 
and Screw Bits, Span- 


ESTABLISHED 1795. 


MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTION S. 


ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. 


MARCUS BOURNE NEWTON 


LONDON AGENT. 


DEFOT, IN Oa &, GREAT NORTHERN GoonDs STATION, 
l KING’ S CROSS, N. P 
i 
l 


H. WATTS, 


m T mi i LUM, "AN OPEN AND CLOSE HIRD 


KITCHEN 


RANGES, 
ENGINEER, 


AND ; 
HOT-WATER BATH 
APPARATUS ERECTOR, 
1, Water-street, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C. 
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IMME SE SAVING OF LABOUR. 


TO IRON MASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &., &c. 


BLAKE'S PATEN T STONE BREAKER, | 
OR ORE CRUSHING MACHINE. 
For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
Superior, Australia, ‘Cuba, Chili, Brazil, and througout the United States and England. Read extracts of 


: testimonials :— 


H. R. Marsden, Esq. 

Sir,—We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months, crushing 
emery, &c., andit has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw abcut 201b. weight, chilled cast iron, 
broke off, and was crushed in the hi of the machine 
to the size fixed.for crushing the emer 

THOMAS GOLDSWORTHY & SONS. 


Alkali Works. near Wednesbury. 
I at first thought the outlay ‘too much for so simple au 
article, but now think it money well spent. 
ee WILLIAM HUNT, 
Welsh Gold Mining Company, Dolgelly. 
7 Thé stone breaker does its work admirably, crushing 
the hardest stones and quarti WM. DANTEL. 


l Our 15 by yin. machine has has broken 4 tons of hard 

p Winstone in 20 minutes, for fine road metal, free from 

dust: ESSRS, ORD & MADDISON, 
Stone and Lime Merchants, Darlington. 


Kirkless Hall, near Wigan, 
: "Bach: of my machines breaks from 100 to 120 tons o 
Jiméstone or ore per day. ‘(10 hours), ata saving of dd 
per ton. wow JOHN LANCESTER, 
| Ovoca, Ireland. 
My crusher does its work most satisfactorily. It 
will break 10 tons of the hardest coppér ore stone per 
hour, WM. G. ROBERTS, 


General Freemont’s Mines, California, 
-The I5 by 7in. machine effects a saving of the labour 
of about 30 men, or 75 dollars per day. The high esti- 
mation in which we hold your invention is shown by 
the fact that'Mr. Park has just ordered a third machine 
for this estate, NILAR WILLIAM., 
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For CIRGULARS AND TESTIMONIAL APPLY TO 


H. R. MARSDEN, SOHO FOUNDRY, 


MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM. 


ee O ENGLISH MECHANIC AND MIRROR OF SCIENCE, = [June 8, 1866. 


W BLACKETT, 


Hope Ironworks 106, Southwark Bridge Road, London (Established in the Year 1851), 
MAN UFACTURER OF 


ENGINEERS, MILLWRIGHTS, IRON SHIPBUILDERY, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS. 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and ou Jong. Twenty Drilling and Boring Machines, of - various sizes; powerful Slotting Machines, 12in, stroke ; 
Punching and Shearing Machines for 4 1, 3,4, 8 8, 4, and lin. plate; double-ended ditto, for 2 and lin. plate; Shaping Machine, 10in. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bending Rolls, 8ft. Gin, long; Planing 
Machine 4ft x 2ft, -ditto, 24in. x 14in. ; Bolt-screwing: Machines, Hydraulic J jacks, Screw Jacks, and other tools. Apply as above. 


MERCHANTS AND: SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 
ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound etong] and good workmanship. 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, O 
OF THE FOLLOWING SIZES, gi 
For Sale, and Ready for Delivery :— al iy i 
Height of Centres. Length of Bed col ! j 
i 6? Inches, - 6 Feet. 
7s ; l 14 » 
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[PRICE TWỌPENOE. 


BAILEY’S SPEED. INDICATOR. 
HIS is a useful article for indicating the speed 
of steam engines, screw propellers, pumping 
engines, &c. It ismade by Messrs. Bailey & Co., 
Albien Works, Salford. Now that.the question of 
the consumption of coal is agitating the public 


mind, we have much pleasure in pointing out one | 
We will suppose 


way in which coal may. be saved. 
an engine either marine or stationary, to make 


20,000 revolutions per week, the consumption of 


coal being, say 5 tons; if-the engineer or man in 
charge were told. that the amount of his wages 
would be increased i in proportion to the amount “of 
fuel saved much good would result; onr towns 
would, be less polluted. by. the black smoke, for the 
only way to save fuel, all other conditions being 
equal, is to consume the flakes of carbon which 
escape from the chimney, and of course this can 
be done by manipulating the fire hole door to allow 
the atmospheric air to ‘enter at the proper time; 
we therefore advise all who can to use an indicator 
and pay the engineers liberally by piecework. 
Bailey’ s Indicator is 7in. in diameter and it indicates 
up to 100 millions.--The case is of brass and 
motion is communicated by means of a shaft at 
the T a coupling being sent with each to 
connect.: 


“IMPROVED STEAM GAU GE. 


‘HE most accurate and convincing means of 
testing gauges is a column of mercury ; but to 


test a gauge up to 240lbs. requires a column about | 


40ft. high, which is inconvenient to the observer. 


_ Inthe arrangement illustrated by the accompanying | 
engraving the inconvenience of a glass tube of |: 


great height is avoided by using three tubes of 
mercury, whose upper ends are on the same.level, 
so that they may be observed without ascending 
steps. The lower parts of two of the columns 
descend into rooms or cellars below ; end columns 


of water transmit the pressure down to the cisterns. 


of mercury-at their fect. 


In the engraving, A isthe table on which the 


gauges to be tested and the hand pump to produce 
the pressure are fixed. Bis the pump; Č is the 
test gauge, and, D the gauge to. be tested ; Eisa 
cistern from which the pump draws water; F is a 
pipe into which -it pumps the water. From this 
pipe there are branches leading to cisterns, G, 
G’, G", which contain mercury enough to fill the 
respective graduated glass ae IT T * connected 
with them. 

The operation , of testing is as follows :—lst. 
` ‘The gauge is sérewed on to the nipple; and the 
pump is worked until the mercury rises in the tube, 
I, to the height marked 80 on the scale, H. . This 
shows 80lbs. ‘per square inch pressure. The stop 
cock, a, in the pipe leading to the cistern, G, is 
then shut to prevent more water from entering that 
cistern ‘and forcing ‘the mercury out of the open 
top of the tube. 2nd. While the- mercury was 
_ rising to 80 in the glass tube, I, it rose in the iron 
tube from the’ cistern, G’, up to the glass tube, I, 
to the level marked 80 on the middle scale. ‘The 
pumping is then continued until the mercury rises 
to 160lbs. on the middle scale.. 3rd. The stop 
cock, a, is then shut, to prevent more wae from 
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going into cistern, G’, 
and pressing the mer- 
cury further up in tube, 


T, andthe pumping is 
resumed, forcing water 


into the cistern, G", un- 


til the ‘mercury rises 


to 240lbs. in the tube, 
I". In the same way 
other tubes and scales 
may be added, if it be 
required to test gauges 
to indicate higher pres- 
The steam 
gauges manufactured by 


. Keen Brothers are all 


tested by this mercury 
column. - 

The Scientific Ame- 
rican states that this 
gauge is used at the 


head - quarters of the 


Metropolitan Police in 


-.New York for testing 
- the 
boilers officiallyinspect- - 


steam gauges of 


ed by tke engineers 


- acting under the Police 


i gi 
i 


. : E 


Commissioners and by Messrs. Hopper & Douglas 
U. S. Local Inspectors for this district, who hay. 
them for test gauges ; and they are recommended hy 
the superintendents ‘of many steamboat and rail- 
way companies. This gauge is manufactured by 
Keen Brothers, 218, Fulton- street, New York. 


A Lone Tunnet.—The miners workings in tb 
middle section of the Sand Patch Tunnel, on the 
Pittsburg and Connellsville Railroad, have met, 
thus piercing once more the great mountain barrier 
between the Ohio valley and the seaboard. The 
Sand Patch Tunnel is 4,750ft. long, or 1,000{t. 
lovger than the Alleghanny ; Mountain ‘Tunnel of the 
Pennsylvania Railroad. It was commenced soms 
ten years ago, is to accommodate a double track of 
rails all through, being 22ft. wide and 19ft.: high. 
The greater portion of it goes through ‘solid red 
sandstone, not requiring any brick arching. for that 
distance. The grade of the tunnel is 2,200ft. above 
the level.of the sea, or 1,500ft. higher than low- 
water mark of the Ohio river at Pittsburg, Mr. 
Sigismund Loew, the engineer of. the. Connellsville 
Railroad Company, informs us that it will: take six 
months more with the force now employed to finish 
the tunnel in ample time for the completion of the ` 
wholeroad from Cumberland to Connellsville,should 
that distance be put under construction this spring., 
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ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


THE ENGLISH MECHANIC AND MIRROR 
OF SCIENCE AND ART. _,........ 
TWOPENCH WEEKLY. 


No. 64, June 15 :—Uren’s Artificial Hands and Arms, 
Tllustrated.—Life in the Workshop.—The Universal 
Breakwater.—Photographic Gossip.—Origin of Petro- 
leum.—Machinery for Cutting Scrolls, Frets, and Fili- 
gree Work, Dlustrated.—The New Boot Heel, Ilus- 
trated.—Shooting-stars.—Ericsson’s-Caloric Engine, 
Tilustrated.—New Cotton Gin.—Gale’s Ammunition 
Slide Gun.—On Granite Working.—On the Preserva- 
tion of Meat.—Hvaporation of Liquids.—Machine 
Manipulation, Mustrated.—Hquilibrium and Locomo- 
tion of Fish.—A Fire-damp Indicator.—Reviews.— 
Turbines.— Electricity of Wood.—Pin and Pen 
Manufacture.—London Association of Foremen En- 
gineers:—The Lime Light, II, Illustrated, —- 
Photography upon Wood, Illustrated.—Correspon- 
dence.—Price Lists, and much other useful informa- 


Hon TERMS OF SUBSCRIPTION. 


s. d. 
One Copy Weekly, for Three Months, Post Free 3 3 
33 Six Months 35 6 
5 Nine Months 55 9 9 
4a Twelve Months ,, 13 0 

Monthly Part, Post Free, One Quarter .. .. 2 9 | 
Half-Yearly Volume, bound in Cloth .. .. 5 6 
Do. Post Free.. ue an ass BD 


THE ENGLISH MECHANI 
AND 
MIRROR OF SCIENCE AND ART. 
Every Tuesday, Twopence., Monthly Part for 
June, 9d. ; post free, 11d. | 
* * Title Page and Index for Vol. II. is now ready, 
Price Twopence. Cases for binding, One Shilling 
and Sixpence. ` 
It is solicited that all back numbers be ordered at 
once, as they are now being reprinted. 
147, PUERISERRE T London, and all Book- 
sellers. 


TO ADVERTISERS AND CORRESPONDENTS. 


All Advertisements and Communications for the 
Editor to be sent to 75, FLEET STREET. 


Oo ADVERTIS ERS. 

As the Enetish MECHANIC and MIRROR or SOI- 

- enon AND ART addresses itself to the largest and 

= most intelligent portion of the community, and is 

the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 
SCALE FOR ADVERTISEMENTS. 


£s d 

Five lines (EZI eee ose eee ues? 0 3 0 
Every Additional Line (Nine 

Words) ‘TY Eee TY oeo soo oro 0 0 6 

Whole Page erto oop beo cso vto 8 8 0 

Half Page sse ss se oo we 440 


One Column ... 
Post-office orders to be made payable to GHoreE 
Mappick, Fleet-street Branch. 


TO OUR READERS. 


Whenever there is a difficulty in procuring the’ 


Eneuisa Mecmanrc in country towns (we have 
had frequent complaints) we will post the copies 
direct from our office free af postage, if not less 


3 copies ossen E _ 6 stamps. 
Gi. 1005, nie a 12° wi 
TR’ A as i) 


Stamps received. 


TITLE PAGE AND INDEX, 
#,* In reply to numerous correspondents we 
beg to say that the Title Page and Index to Vol. L, 


price 1d.,and the Title Page and Index to Vol. II., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 


postage stamps addressed to the Publisher. 


“The English Meckanie, 


| will be understood, that information will do well to 


MIRROR OF SCIENCE AND ART, 
FRIDAY, JUNE 22, 1866. 


MONITORS. : 
N a few days there will be an accession to the 
interest felt in this country on the subject of 
monitors, from the (probable) arrival in English 


} guns, and all. 


waters of a reat American construction—turret, 
It is not likely that this sea- 
snake will have walked the waters like a thing of 
life; we fancy the class have a nasty habit of 
making bad weather, wherever they may venture 
outside of the line of shore jurisdiction, and 
perhaps even inside of that. It has been noticed, 
also, we suppose, that an American monitor is, or 
recently was, in the Pacific ; and as it was not 
taken out in sections, it must have steamed boldly. 
round the Horn, if it didn’t hug its way through 
the Straits. At any rate, there it was in 
the Pacific, and yet we know nothing of the 
weather it made, or whether it went from 
port to port in making the journey. It 
is very possible we shall know what sort of 
weather monitor No. 2 will make or find in the 
Atlantic, and if together with that we could only 
get at the log-book of No. 1, a fair estimate could 
be formed of how far such craft have proved them- 
selves suited for ocean work; though we do not 
believe they are suited for it at all, or that 
more than an average of six knots an hour 
is to be got out of them. Still, from the 
interest certain to be displayed on the subject 
some good may be eliminated, and we may hear 
more of shallow craft for coast and harbour de- 
fence than has yet been vouchsafed to us, At sea, 
a Warrior would make short work of one or two 
monitors, more especially if their guns were ren- 
dered partly inoperative by anything of a cross-sea 
on. Some of our iron-clads could hold their own with 
nearly 1,000 tons of water in them—a modicum of 
that inside of a monitor would send her plump to 
the bottom. . 

Yet it cannot be denied that a modification 
could be adopted by us, of such a nature as to 
ensure their use in any season, at any part of the 
coast, powerfully engined as they would be, 
with twin screws, and lowering tubular iron masts, 
able to both fight and “‘ dodge”—they would never 
be supposed to ‘run,’ from—any enemy. A 
multiplicity of correspondents, after reading a 
short article in a recent number on this subject, 
sent us very crude ideas—only one of which 
is, however, worth a place—concerning bulwarks 
for monitors such as we require. . This one says: 
“From the water to the deck I allow three 
feet, and continue upward a hinged bulwark 
of four feet more—gaining seven feet from 
the water—or the space from the water to the port- 
cill in men-of-war. This bulwark should be of 
stout rolled plate, teak-backed, and into each 
section of bulwark—which I propose to make six 
feet long—should take two, what I may term 
bracing standards, of strong iron. To facilitate 
the lowering on board of these bulwark sections I 
propose that the standards be so constructed as to 
lower either sumultaneously or in pairs through 
the deck on to pedestals, built up in position to 
receive them, and be held immovably in position 
by bolts or other suitable contrivance. That part 
of the deck which in action would be covered by 
the lowered bulwarks, need only be of wood ; and 
I think it also very probable that I could contrive 


| a hinge of such à character that no weak surface 
| or angle would be presented to shot. 


Further : 
there need be no difficulty in lowering the standards 
through the deck, any ingenious mechanic could 


| outline a method which would ensure precision of 


movement in either ascent or descent, and that the 
whole, whether in position ag a bulwark or as part 
of thé deck, should be as an unit.” There is the 
idea as we have it, shorn of its redundancy. A 
sketch accompanied the note, which the descrip- 
tion renders quite unnecessary here. We trust 


| that those who can will endeavour to get at the 


information we should esteem of value concerning 
the sea-going qualities of the American monitors ; 
not that we think them of any use at sea, but, as 


found sundry calculations upon which would prove 
of interest to our practical naval engineers and 
thence of profit to thé fiation. By far too little is 
known of the monitor class, and turrets are looked 
upon with disfavour ; but we have not yet obtained 
that actual proof which shall enable us either to 
adopt one or both, or discharge them utterly from 
our calculations. 


[June 22, 1866. 


A WORD TO INVENTORS. 


T: pages of the Eneuisa MEoHANIO being 

eagerly searched by many hundreds of prac- 
tical artizans (amateur or professional), it becomes 
highly important that nothing should find a place 
in its columns that is not of real interest or service 
to this class of readers. Nothing is so disappoint- 
ing to the latter as a lengthened description of some 
new mechanical device, the action of which is based 
upon a fallacy, like the thousand and one designs 
of perpetual motion, about which, at one time, the 
world of inventors wasmad. The utmost watchful- 
ness is necessary on the part of the Editor to 
prevent such designs from trespassing upon pages 
devoted to what is sound and practical ; and even. 
in. spite of this ceaseless care, one or two such 
designs are sure to creep in unobserved from time 
to time. Rejected contributions, nevertheless, are 
far more numerous, and many an aspirant for the 
honour of a spare corner, for the publication of his 
invention, has to bear the disappointment of a place 
among the ‘‘ declined with thanks.” To prevent 
such disappointment and to save inventors the 
useless expenditure of time and money is the object 
of this article, 

A brilliant idea has flashed across the mind of 
some mechanical genius. Good! It may be of 
value, or like many such flashes, it may result in 
smoke—very ‘probably the idea is excellent, but 
depend upon it, much calculation and thought 
must be expended before it can rank as an inven- 
tion. In the first place the laws of mechanics are 
immutable, and if it is necessary to learn thealphabet 
before constructing a word, and the grammar before 
combining words into sentences, it is equally neces- 
sary to master the rudiments of mechanics before 
combining pinions and levers to form a machine. 
It is in this particular that nine-tenths of the 
inventors fail. It is imagined that, although to 
gain in speed is to lose in power, nevertheless, it 
may be possible so to arrange matters as to reverse 
this law, and the same in respect to other mechani- 
cal facts. Now let the reader take it for granted 
that no new combinations can ever set aside the 
old laws of forces and motion. Two and two are 
four, and it is no matter how we subdivide the 
elements; we may put } X 2-+-4-4+ 1, in the 
place of the first number, or *75 +. -:25 + 1 for the 
second—still the result is the same; and so it is 
in matters mechanical. Then again, hundreds of 
inventions fail from not being marketable ; there 
is, in short, a cheaper rnethod of accomplishing the 
same end—or again, there may be too much com- 
plication of parts, creating an undue amount of 
friction, greater liability to wear and tear, as well 
as to disarrangement. No machine can be too 
simple. Then again, the design may be wn-me- 
chanical, what a sailor would call Zubberly—or the 
end to be accomplished may not be worth the cost 
of the machinery devised for that purpose, .or 
(which not unfrequently happens to the aspiring 
patentee) a similar and equally effective contrivance 
is already in the market. The best advice that 
van be offered to inventors is this. Make a work- 
ing drawing at once of your design,—this is a work 
that cannot be slurred over, and, in effecting it, 
you will be surprised at the number of difficulties 
encountered in planning the details, This method 
prevents the ideas frum running away with the 
brain ! it cools down the inventor, enables him to 


see defects in his offspring, and to judge of its use- 


fulness, or its efficiency as the world will judge of 
it. If the design still passes muster make a wo:k- 
ing model df it—if it passes muster still, send a 
drawing to the Editor of the Enauisa MECHANIC, 
and give the reader the benefit of your invention. 
This will pay you better than a patent, and be a 
source of real gratification to your brother me- 
chanics. 7 Uncie NED. 


Tue Laru Mr. Spon.—Mr. Edward Spon, the 
senior member of the well-known publishing house 
of Messrs, E. and F. N. Spon, of Bucklersbury, 
died at his residence at South Hackney, on Wed- 
nesday week, in the 75th year of his age. It may 
be observed that his decease does not affect the 
extensive business now-carried on by his sons, as 


publishers of engineering (and mechanical books. 


INDUSTRY. 

O doubt can exist that there is more than the 
charm of novelty in these partnerships, to 
which we so recently directed attention in terms of 
eulogy ; there is so much of what is right and fair 
in the system that, whether conscious of the “ right” 
side of the question or not, various journals have 
within the past week or two’ been tempted into 
praise of them, in which they persevere. It was 
to be expected that the Times would pronounce on 
the matter—in its aspiration to be a political, social, 
moral, commercial, general literary, &c., authority 
or oracle; but the day has gone by for anything 
the Times may say affecting the interests of these 
partnerships, causing a run on the Bank of Eng- 
land, or the bursting of a boiler through trighten- 
ing the stoker out of his wits. The. Times allows 
of no Unionist workmen, those in its employ can 
join only such societies as they may be “allowed” 
to; and the Times writes against patent right, 
not because it thinks that the man who is freely 
endowed with a superior intellect by an all-wise 
Providence may be considered to be bound, 
morally, to give forth its fruits as freely and un- 
fettered, but, we suppose, because it has certain 
royalties to pay on its extensive machinery. Well, 
the Times has pronounced—and this is what it 
says, referring to the conclusion of the speech 
made by Mr. Hughes, to the shareholders of 
Greening and Co. (limited) :— — 


“Tf by avowing a conviction that Chris- 


tian principles are to be carried into commer- 
cial transactions, and hinting that economical laws 
are not to be pressed too hard, he means that 
partnerships of industry ought to be supported, 
even if they should turn outa little unsound finan- 
cially, we must protest against any such doctrine. 
There is no more fatal mistake, as many have 
learnt to their cost, than to forget that business is 
business, and to admit considerations of friendship 
or benevolence into ordinary money matters. 
There isample room for the indulgence of these 
motives without disguise in their own proper sphere, 
but they cannot be too carefully excluded from 
commerce. ‘Chere competition is theruling power, 
and those who imagine they can defy its influence 
will sooner or later have reason to rueit. If Co- 
operation is to hold its own when the sentiment 


which now attaches toit has lost its force, it must- 


rest on solid calculations of profit, capable of bear- 
ing the strain of hard times.” 

Here is definiteness most indefinite. In trade 
the doing that which is just and right is the only 
thing to be commended—and these are Christian 
principles, or the result of working out a principle. 
There is no “ happy medium” between that which 
is right and that which is wrong. He is a friend 
and a benevolent man—whatever the Times may 
hold—who in his business transactions does only 
that which hurts no man, but benefits all. _ Let 
us understand the Times clearly. — ‘ Competi- 
tion is the ruling power” —granted ; is that against, 
or rather is it not in favour of, Co-operation? What 
are the hawk’s-eyes of employers or overseers to the 
willing hand and “push” of the Co-operative 
worker under the direction of his manager? ‘The 
difference is immense. But then the Times says 
that the rate of profit is lower than in the case of the 
large employer. That is, in these days of compe- 
tition, scarcely the fact. The profit is widely 
enjoyed, more heartily, more happily. But really, 
our readers are as competent as we are to scan the 
Times’ opinion: therefore no more need besaid. One 
thing we cannot help remarking on, however, and 
it is this, that an apprentice will stand quite as good 
achanceif not a better of learning his businessunder 
co-operation as in the ordinary way, How some 
apprenticeships are worked out by those who have 
had to pay swinging premiums, let those tell who 
have served them. The law of libel, as at present 
carried out, prevents a journalist from dealing in 
such cases as these in other than generalities; but 
it is a fact known in the “ professions” that certain 
members thereof—who must be nameless here— 
absolutely live in style on premiums, without 
giving to their pupils anything but the barest 
outlines of that they should teach tho- 
roughly. Pecksniff is not dead, whatever may 


venient to the plattorm at the station, a boiler 


be said in “ Martin Chuzzlewit.” When we 
all come to better understand than we now do 
what life really is, we will the better appreciate 
the true co-operative system—and the Times. 
Every good thing must have a beginning; it is 
always cried down at first : but so sure as truth is 


truth, in its greatness it will prevail. All honour 
say we to that section of the Fourth Estate which 
has said a good word for the Partnerships of Indus- 
try; and the worst wish we have for the Times is 
that it may yet rise to be what, but afew years 
since, it was—once more to occupy that position it 
so nobly filled. . 


GAS-LIGHTS IN RAILWAY CARRIAGES.. 


UMEROUS as are the complaints against the 
majority of railway companies for the very 
inefficient manner in which the lighting service is 
performed, they have not had the desired effect ; 
for very little progress, laterally, seems to have been 
made when almost perfection should have been 
arrived at. We all know that evil loves darkness, 
and it- certainly seems to receive every encourage- 
ment from the majority of our companies. 

At the recent meeting of gas engineers, Mr. 
Wood, the talented engineer of the Bury Works, 
read a paper on the lighting of railway carriages, 
which was deserving of all praise. 


rubber cloth in the form of the bellows of an 
accordion with flat metal or wood, top and bottom, 


give the pressure required to supply the lights in a 
train; the india-rubber cloth is protected by straps 
and rings of iron which guard it from any damage 
by rubbing. The gas holders used by the Metro- 
politan Railway Company are on the top, the out- 
let pipes to supply the burner run along the roof, 
and are connected with the pipes on the other car- 
riages with strong india-rubber tubing, each pipe 
having a stop-cock with union,sothat the connection 
may beeasily broken ifrequired. From these pipes 
smaller ones are carried through the roof to the 
burners, which are enclosed in glasses, so attached 
to the roof that they may be easily removed. So 
perfectly may this system be carried out that, even 
when a gale has been blowing athwart a train lit up 
on Newall’s plan, the lights have burned as steadily 
as if ina cosy parlor. The manner of fitting the 
flexible holders with gas, when a good head of 
water can be obtained, is by placing as near as con- 


shaped vessel, sufficiently strong to sustain a pres- 
sure of from 20 to 80 pounds on the square inch. 
This is connected at the bottom with a pipe and 
valve to the water supply, and to the water outlet 
pipe; to. the top, or to a dome on the 
top, is fixed an inlet pipe and _ stop-cock 
to receive the gas from the mains, and an 
outlet pipe and stop-cock to the pipes for supplying 
the holders in the carriages.. This vessel is first 
filled with water, the water supply is then shut off, 
and the gas supply and water outlet opened ; as the 
water is withdrawn, the gas takes its place until the 
vessel is filled: the gas inlet and water outlet are 
then closed, and the water supply turned on. ‘This 
compresses the gas to a density or pressure equal 
(if required) to the height of the column of water 
supplies ; it is then ready for charging the holders in 
the carriages. For this purpose a flexible tube 
attached to the outlet pipe from the vessel is con- 
nected to the inlet pipe of the holder, and the out- 
let gas stop-cock being opened, the gas is forced 
into the holder until it is filled; the gas is then 
turned on to the burners, and they are ready for 
lighting. 

Another method of filling has been adopted by 
the Great Northern Railway Company, at King’s- 
cross Station, the Metropolitan, the South Junction 
and Altringham, and by one or two other railway 
companies, which work exceedingly well, but the 
flexible holders cannot be filled so quickly as by 
the previous method, and therefore we will not 


‘describe it here. 


The time occupied in charging one of the 
flexible holders with gas from the supply vessel 
first described when at a pressure of 151b of the 


I In describing - 
Mr. Newall’s plan, Mr. Wood stated that it con- ` 
sists of a gas holder with its sides made of india- 


the weight of the top and sides being sufficient to. 
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square inch is about 45 seconds, and when charg- 
ing from the supply holders as last described, and 
having a pressure of from 20 to 24 inches of a 
column of water, the time occupied is about three 
minutes. 
that if filling apparatus are fixed at some of the. 
principal stations where trains invariably stop five 
minutes, there would be ample time to fill up the 
holders in the carriages before the train started! 
The holders generally used in the Lancashire and 
Yorkshire Railway will contain about 240 cubic 
feet of gas.- The trains are composed of two, three, 


The time.thus occupied is so short 


or four sections, and each section of three or four 
carriages and a van according to the traffic : one 
of these sections contains from 12to 15 lights and 
the holder carries gas sufficient to supply that 
number of burners for five hours, each burner con- . 
suming three cubic feet per hour; and there are 
holders now working which have been in use for 
the past five years and the material seems as good 
as when first putin. Thecost of gas in comparison 
with oil is greatly in favour of the former, and the 
increase in the illuminating power is with coal 
gas 400 to500 and with cannel gas 600 to 700. 
Other methods have been tried, but have not met 
with thesame success as this. Among these may 
be classed the high pressure system. This system 
would be a great advantage both as regards the 
space occupied and the extra quantity of gas that 
might be carried if a proper apparatus could be 
obtained to reduce the pressure from the gas holder 
to the burner ; this has often been attempted, but 
as yet not successfully accomplished. 


ELECTRO-METALLURGY—ELECTRO- 
CHEMISTRY —II. 


ee of tin—chlJoride of lead 


—and iodide of lead, can each be reduced to 

the metallic state by the process I gave in No. 58 
for fused chloride of silver. _ 

As what a fused chloride is may not be clear to 

all, I will explain by taking chloride of silver as 


an example :— 


Take any quantity of crystals of nitrate of silver, 
dissolve in distilled water in a non-metallic vessel, 
add to it a solution of chloride of sodium (common 
salt), and a beautiful white precipitate will fall; 
allow it to settle, pour off the solution, add water, 
and when precipitate has again settled pour it off ; 
this should be repeated several times ; evaporate to 
dryness, place it in an evaporating dish and subject 
it to a smokeless gas flame urged or directed by 
blow-pipe, or the heat of a small furnace will 
reduce it to aliquid, which hardens on cooling. 
It is brittle to break but cuts like lead ; the others 
act very similar; they may be procured in the 
names quoted above, but I am not sure that silver 
can. 

The following is a very interesting experiment :— 
Take about 2in. of silver wire, note its weight in 
grains, about 2in. of zinc, say 1/16 thick, in. 
wide, note its weight, and 72 grains of the fused 
chloride of silver. Attach the zine to one end of 
the wire and the silver to the other; the silver 
readily attaches itself to the wire if its edge be 
held in a flame fora moment. Into a tumbler ou 
a solution of chloride of zinc, and hangt™. iA or 
and zinc in it, the end of the wire neaest the 
silver must dip into the solution, but not the other 
end; in about 4 hours the chlorine will have 
parted from the silver and left it in shape the same 
as when immersed. Examine it’; you have pure 
silver, detach it from the wire and weigh. It 
should have lost 18 grains; the zinc will have 
lost; the wire should be the same. In many ex- 
periments I found the silver had lost more than 
18 grains, say 19°5, therefore I knew I must have 
lost silver; on assaying it I found about | grain 
of unreduced chloride (Iam not taking one experi- 
ment but several). This made my loss of silver 
greater. I searched the solution for it but could nos 
find a trace. Thezine was black. I tested the upper 
half, still failing to find silver, but on the bottom 
half I found all I had lost, thus proving that by this 
means of reduction a slight portion is unreduced, 
and another finds its way to the positive plate. 
On other occasions I put a galvanometer in circuit 
between the plates, and founda very large quantiiy 
of electricity passing. — ‘Momus. 
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ARTIFICIAL ARMS AND HANDS.—IL 

HERE are various modifications of Mr. Wren’s 
Patent, all of which we have not space to 

note, nor would they be of interest to more than a 
very few readers. Those we have selected are 
shown in the figures 5 to 9. Fig. 5 is an elevation 
of an artificial arm and hand applied to an upper 
amputation ; Fig. 6 a front view of the upper part 
of a person, and represents the mode of attaching 
the artificial arm. Fig. 7 is a longitudinal section 
of the arm and hand, with the lower arm and hand 
taken in a plane at right angles to the plane of the 
palm of the hand. The fingers are distended and 
the upper arm is detached aud partly turned, so 
that the plane of the section may represent the 
mechanism ; Fig. 8 is a face view of the palm of the 
hand, with the lower and a portion of the upper 
arm ; Fig. 9 is a like view of the back of the hand, 
wrist piece, and forearm. a represents the upper 
arm, with its upper end formed to receive the 
stump of the amputated arm and to extend partly 
over the shoulder, as at b, to which part a broad 
strap cis connected by a metallic joint as shown 
at d. This strap passes around the upper part of 
the back to the other shoulder, where it branches 
into two parts e, f, the branch e passing over the 
shoulder to the front, where it is provided with a 
buckle g, the other part f passing under the arm- 
pit and secured in front to the branch e, by the 
buckle g. Two other straps, and i, are secured 
diagonally to the branch f, just over the shoulder 


blade the one / passing over the shoulder to the 


front, and the other, 2, around the back and under 
the stump of the amputated arm to the front, where 
it is connected to the strap h by a buckle j. By 
these means the upper artificial arm æ can be 
secured to the stump of the amputated arm so as 
to be moved by it at will. The fore or lower arm 
k is hinged to the upper arm to form the elbow 
joint by metallic joint pieces J, 1, and m, m. A 
spring o (Fig. 7) is inserted in the upper arm. It 
should be coiled from each end around a pin p 
extending across the hollow of the arm, and form- 
ing a loop q, between the two coils. The extreme 
ends of the spring rest against and are properly 
secured to the inside of the arm. To the extremity 
ef the loop q are secured three cords, 7, s, The 
cord » extends from the loop g (which acts as a 
spring lever) over a roller uy near the lower end of 
the upper arm a, and thence into the forearm %, 
where it is secured by suitable means. For sim- 
plicity and cheapness the cord is divided and 
passed through two holes, and tied together on 
the outside of the forearm (see Fig. 9) so that it 
can be readily lengthened and shortened. ‘Thus 
the tension of the spring o sustains the weight of 
the forearm k and its appendages. The second 
cord s is attached to the loop g and extends up and 
around a roller v, mounted in a hole, made 
through the outside of the upper arm, and from 
this roller the cord extends upwards in a groove in 
the outer surface of the arm, and its upper end is 
tied to a loop on the part of the strap which is near 
the armpit, so that by moving the stump of the 
amputated arm furward as with a natural arm, 
to litt the hand towards the face, a pull is made on 
tlu cord s, which pulls the loop g of the spring o 
upw- ds, and this by reason of its connection with 
the cord r draws the forearm upward by a move- 
ment apparently natural. The third cord ¢ is also 
attached to the loop q of the spring o, and thence 
it passes under and around a roller v to and along 
a groove on the outer surface of what may be 
termed the front part of the arm under a guide 
roller y, and is attached to a loop z Fig. 6 on the 
strap A, which passes over the breast, ào that when 
the stump of the amputated arm is moved back the 
spring o is moved downwards, the cords 7 and s at 
the same time are loosened, and the forearm & is 
permitted to fall until stopped by the shoulders on 
the elbow joint. The cord ris called the balance 
cord, because it enables the spring o to balance the 
weight of the forearm and its appendages, so that 
‘when extended it will hang and swing naturally, 
and facilitate the operations to be performed by 
the other cords. The cord s is the arm con- 
tracting cord, because the forearm is elevated as 
by the contracting muscles of a natural arm. The 
cord ¢ is the expanding cord, because it throws out 
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the forearm as by the expanding muscles of a 
natural arm, These several cords are made adjust- 
able by tying. x l | 

A metallic rod b} is fitted to the inside of the 
wrist piece a}, and extends through it longitudinally, 
and one end of it extends into the forearm k, and 
through a hole in a cross piece c}, and is there held 
by a screw nut di, tapped on the end of the rod. 
The rod is free to turn in the cross piece. An arm 
el projects from one side of the rod within the 
forearm k, and the outer end of the arm e of the 
rod 0! is connected with one side of the forearm by 
an india-rubber or other elastic cord fl, and with 
the opposite side of the forearm by a cord f* which 
passes through to the outside, where it is tied, so 
that by adjusting the tie the tension of the india- 
rubber or other elastic cord can be regulated at 
pleasure. By this means the hand which is con- 
nected with the wrist piece can be turned in or out, 
and set as may be desired. The outer end of the 
rod b! is connected by a hinge joint with another 
rod g1, which extends through and is secured by 
screws to the hand Al. The outer end of the rod g1 
is formed with a socket, which is tapped, and the 
opening of the socket isin the palm of the hand 
near the inner part of the thumb and forefinger, so 
that init a hook or fork, etc., can be readily 
inserted. The hand is preferably made in one 
piece as far as the main knuckle joints 2}, and on 
each side there is a plate j! which projects forward. 
To these plates is secured a fulcrum pin &}, on 
which the rear ends of all the fingers 71, are 
mounted so as to turn to a limited extent, the rear 
ends of the fingers being so formed as to strike 
against two rods mi parallel with the fulcrum pin 
k! and behind it ; these rods serve as stops to limit 
the range of motion of the fingers either when 
opened or closed. The fingers are each formed with 
a second knuckle joint n1,in the form of a rule joint. 
The thumb olis connected with the hand by a rule 
or other equivalent joint p'. Four cords q}, called the 
finger expansion cords, are attached one to each fin- 
ger, between the second knuckle joints and the tips, 
and pass over the outer surfaces, which made with 
guide grooves for the purpose and under guide 
staples near the main knuckle. The four cords are 
connected together at or near the wrist, and thence 
continue as a single cord through the inside of the 
forearm to and along a groove, and under the 
roller x, thence along the upper arm a by the side 
of the cord ¢, and attached to the loop z of the 
body strap h, which is in front of the breast, so 
that the same back movement of the stump of the 
amputated arm which is required for throwing out 
or straightening the forearm & will open the fingers 
of the hand. A fifth cord sl, attached to the 
thumb behind its fulcrum pin, and called the 
thumb expansion cord, passes inside of the hand 
under a roller ¿, and is then attached to the finger 
cords, where they are united as one cord and are oper- 
ated in like manner. The four fingers and the thumb 
are Closed by the tension of a coiled wire spring ul 
within the hand, which is held in place by a pin 
vt, extending through it and across the inside of 
the hand; this spring is so coiled as to have two 
arms wand zl, the arm w! by bending the wire 
about the middle of its length in the form of three 
sides of a parallelogram, and then coiling up each 
end in the form of a helix, and then uniting the 
two ends and leaving them to project sufficiently 
to form the other arm 2}, to the extremity of which 
latter a cord y! is attached. The two ends of the cord 
y? pass through holes in the palm of the hand to the 
outside, where they are attached, so that they can be 
readily tightened or loosened to increase or decrease 
the tension of the spring, and théreby regulate the 
grasp of the fingers and thumb. Four cords 2!, 
termec the finger-contracting cords (one for each 
finger) are attached to the underside of the fingers 
between the second knuckle joints and the tips, 
and pass to the inside of-the hand over a roller or 
guide pin a? to the arm wl! of the spring ul, to 
which they are all attached. A fifth cord b? 
termed the thumb-contracting cord, is attached to 
the inner part of the thumb and passes around the 
roller ¢', and thence around the same roller or guide 
pin @? as the finger-contracting cords, and like 
them attached to the arm w} of the spring u. 

By the means above described the fingers and 
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thumb are closed or contracted by a spring, the 
tension of which always tends to close them, and 
by a force which can be readily regulated, and they 
are opened or expanded by pulling on the finger 
and thumb expanding cords, which is effected by 
the same outward movement of the stump of the 
amputated arm which is used for throwing out the 
forearm. ) 


OUR WEATHER GLASS.* 
A Mernop or Maxine a Curar BAROMETER. 


HE Barometer is an instrument for measuring 
the weight of the atmosphere, and by its 
action we can ascertain the height of mountains, 
and the depth of mines; it also warns us of the 
approaching storm as faithfully as it indicates 
the advent of fair weather. 

The rationale of this is perhaps somewhat mys- 
terious to those who have not studied the subject; 
we will endeavour to explain it. 

The “ atmosphere” is the air which surrounds 
the earth ; it is supposed to reach the height of 45 
miles, and to weigh 15 pounds upon every square 
inch of surface at the level of the sea; at 34 miles 
high it is twice lighter than at the surface; at 7 
miles high it is four times lighter, and thus it 
decreases in density in proportion to its elevation. 

The atmosphere extends, as we have stated, 45 
miles above the surface of the earth, and it is cal- 
culated that a cubic inch of air at the surface of 
the earth, would at the height of 45 miles occupy 
a space equal to 812 cubic inches. Our philosophers 
have however contended, that as the extra mundane 
space is colder than the mean temperature of the 
air, it must follow that at a certain point in the 
altitude another reign exists, in which the density 
increases with the rarity of the air. 

When we consider the immense weight that the 
atmosphere is said to possess, and which is pressing 
upon us, and when we reflect that this weight 
affects cyually the most delicate plants and flowers, 
as well as a thousand other things in nature, which 
would not appear to be able to sustain the slightest 
pressure, we are almost inclined to doubt the 
existence of any superincumbent weight, and to 
ask if the atmosphere really has weight. The 
secret is that this weight is exerted equally on all 
sides ; it exists in every cavity of the body, and 
presses upwards as well as downwards, inwards as 
well as outwards; it therefore naturally follows 
that the outward pressure is neutralised or balanced 
by the inward pressure. 

To illustrate the fact of the atmosphere being so 
heavy as we have stated, let us make the familiar 
toy called a ‘‘ sucker.” Take a piece of wet leather 
about the size of a five-shilling piece, and having 
made a hole in the centre of it, pass a piece of 
string through it and make it fast, subsequently 
closing the hole through which the string passes 
so as to prevent the admission of air when the 
string is pulled. We must now soak the picce of 
leather in water until it is perfectly saturated with 
moisture, and then press it firm upon a flat stone 
of several pounds weight, taking care that it adheres 
closely on all sides. Upon our attempting to 
remove it by pulling the string, we shall find that 
the leather will lift the stone rather than come off. 
This is entirely owing to the superincumbent 
weight of air pressing upon the leather. If we 
turn the stone upside down and pull the string 
downwards the leather will still adhere, for the air 
presses equally in every direction. Although this 
toy is known to schoolboys as a ‘‘ sucker,” it must 
not be imagined that the principle we have en- 
deavoured to explain has anything to do with 
suction, according to the popular idea of the word. 
There is no such thing in nature as suction, and 
yet we have pumps, valves, and engines, working 
by atmospheric pressure, which are generally 
known as ‘suction’ pumps, “suction” valves, 
and “ suction ” engines. The term isa misnomer, 
as our intelligent readers will presently perceive. 

That which is known to us by the term “suction,” 
is simply the act of removing the air from any 
given space, and so creating a partial vacuum ; 
thus we ‘‘suck,” or in other words exhaust, or 
remove a portion of air out of a glass tube, the 


* Contributed-by Squire Baxter 
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lower end of which is placed in water; as we 
exhaust the air the water will rise in the tube, and 
supply the place of the vacuum we have artificially 
created, and this in proportion to the quantity of 
air removed. We must not for an instant allow 
ourselves to imagine that we are “ sucking up ” the 
water in the tube, we are simply exhausting the 
‘air, and the pressure of the atmosphere, acting on 
the surface of the water outside the tube, forces 
the water up the inside of the tube until the 
vacuum is filled up, and the balance of pressure 
restored. The cause is so quickly followed by 
the effect, as almost to induce one to believe that 
the air which is in the tube has no action in the 
arrangement, while the pressure of the external 
air is altogether ignored. 

Thus, in the experiment with the boy’s ‘sucker ” 
just described, we have ejected or forced the air 
from between the leather and the stone, and thus 
created a vacuum—hence the result of atmospheric 
pressure. 

The only way of removing this leather with 
any degree of facility, is to raise it by one of its 
edges, or, so to speak, peel it off the stone. 

A familiar instance of this is the fly which 
walks on the ceiling ; its feet adhere in the same 
manner as the leather to the stone. . . 

It is a law of hydrostatics that when different 
fluids of different specific gravities are made to 


Fig. 2. 


balance each other in communicating vessels, their 
surfaces will not be the same height, but that of 
the lighter will be so much above the denser, as 
they differ in weight. 

In Figs. 1 and 2, we have shown two barometer 
tubes, A, A. The mercury is represented by hori- 
zontal lines, B, B, and the two columns of air press- 
ing on the surface of the mercury and balancing 
the mercurial columns in the respective tubes, are 
shown by the dotted lines C, C, ©, C. It will be 
seen that a greater area or surface of mercury is 
exposed to the weight of the air in Fig. 2 than in 
Fig. 1, and yet there is no difference in the heights 
of the mercury at A, A. 

The columns A, A, may be said to be 30in. high, 
but the columns partly shown by dotted lines C, C, 
C, C, are 45 miles high! 

If we take a tube about 36 feet long, and exhaust 
all the air from it by means of an air pump, we 
shall find that we cannot make the water rise in 
it higher than from 382 to 34ft., because a column 
of water this height is equivalent in weight to a 
column of air 45 miles high. 

A. column of mercury will only rise to about 
30 inches, this also being the same weight as a 
column of air 45 miles high; it is evident, there- 


fore, that the mercurial column has the advantage, 


as regards portability, over the column of water, 
yet both of them will faithfully indicate the weight 
of the atmosphere when the upper ends of the res- 
pective tubes are hermetically closed. 

(To be continued.) 


BOTTLES AND BOTTLE WASHING. 
HE very great increase in the demand for bot- 
tles, consequent upon the reduction of the 


wine duties and the extension of the trade in bottled. 


stout, ale, cider, &c., has ended in greatly enhanc- 
ing the price of the articles. ‘This may be better 
understood from the simple fact that where 
merchants formerly used only thousands they now 
use millions of bottles. , 

To the vendors of cheap wines, malt beverages, 
and the various condiments for the dinner table, 
the supply of cheap bottles is of very great im- 
portance; and the cheapest mode of getting such 
a supply is the purchase of second-hand ones, 
known as “yretwns.” Of course it naturally 
folows that any mode or machinery for rapidly, 
effectively, and cheaply cleaning these “returns,” 
so that they can be used again, with confidence of 
being free from all foreign matters, will doubtless be of 
great valuetothetrade. The mode of cleansing com- 
monly adopted is filling the bottle about one-third 
full of water and lead shot, and agitating: with the 
hands, a single bottle at atime ; sometimes a brush 
is inserted on the end of a rotating shaft turned by 
a treadle wheel—but it is found that the brushes 
wear rapidly, and do not clean off the matters 
often adhering as acrust to the interior of bottles. 
This system necessarily gives very uncertain results, 
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is, moreover, very tedious work for the labourers 
employed at it—and involves a great loss of time 
to the bottlers in the examination of each bottle 
after washing, to detect those imperfectly cleansed. 
To get rid of all these hindrances to trade, Mr. 
Walker, Engineer, City-road (well known for his 
gold getting and ore crushing machines, &c.), set 
to work and devised a simple piece of mechanism 
which he exhibited at the last annual soirée of 
the members of the Institution of Civil Engineers 
at their “house.” The little machine excited much 
attention, as it was easily putin action, and a good 
deal of bottle washing took place on the occa- 
sion. The machine was pronounced “ very 
clever.” We have therefore thought an illustra- 
tion of it would beinteresting to ourreaders. The 
machine consists of a cast-iron frame, about four 
feet high, three feet long, and 18 inches wide, 
strongly braced together by cross ties. Upon this 
is mounted a rotating frame comprising a face 
plate having in it eight circular divisions, lined 
with vulcanized india-rubber, against which the 
bottom of the bottles are placed; this is shewn in 
the engra ving at E. Correspending recesses are 
made at the ends of eight radial arms—mounted on 
the same shaft, for the reception of the necks of 
the bottles. These arms are made to slide so asto 
grasp either long or short bottles, and hold them 
tight against the face-plate, by means of a screw- 
plug. The bottles being about half filled with 


steel pellets or shot and water, the action of the 
machine is as follows:—The motion being com- 
municated by the spur wheel B, by turning the 
handle mounted upon the fly wheel A, to the reci- 
procating crank shaft F, the bottles move horizon- 
tally with it, imparting to the shot and water a 
rapid jerking motion, from end to end of each 
bottle simultaneously. At the same time the frame 
with the bottles slowly rotates on its centre by the 
action of the wheel D, which is connected with a 
screw on the shaft of the wheel B. In this way 
the whole of the shot and steel pellets rub against 
every portion of the interior of all the bottles suc- 
cessively, and it is therefore impossible that any 
part of the inside of any bottle can escape . the 
cleansing and rubbing process. Every machine is 
made to wash eight bottles at atime. A man or 
boy can work it, and with the aid ofa girl or boy to 
fill the bottles with the water and pellets, a man 
may easily wash out twenty gross of bottles in a 
day. Itis readily adapted to steam power, for 
working several of them at the same time. On the 
whole we may consider this as a praiseworthy con- 
tribution to the labour-saving class of machinery. 


COMPOSITION OF MUTTON TALLOW. 
M. Chevreul states, in Comptes Rendus, that mut- 
ton tallow contains twenty-nine separate substances, 


amongst which are a number of acids. The majority — 
are united with potash, some with ammonia, lime, 
magnesia, oxides of iron, manganese, and copper. 
He enumerates thirteen of these acids, and 
states that he hag discovered another, which 
he proposes to term élique, from Aaior, oil, a 
name which ‘comes awkwardly near that 
of another acid which is already known as elaic. 
This élique acid he describes as colourless, 
rather heavier than water, liquid at ordinary tem- . 
peratures, and almost insoluble in water. With 
baryta it forms a soluble salt, a dilute solution of 
which becomes turbid, and deposits'a substance 
like a varnish on the walls of the containing vessel. 


Wrovucut-Iron Strar Drusis.—Messrs. Huds- 
well and Clarke, of the New Railway Foundry, 
Leeds, are now making a number of strap drums of 
wrought iron. These drums are about half the weight 
of those of cast iron, and by their use, therefore, 
the weight upon the bearings of the shafting is 
much reduced, and a saving consequently effected 
in wear, lubricating material, &c. The straps also 
are found not to slip on them, as they do on cast 
iron drums, and, by doing away with this slipping, 
the belts are made to last much longer; in fact, at 
Messrs. Hudswell and Clarke’s own works they 
state that they have been enabled to reduce their 
strap account one-half since they have used the 
wrought-iron drums, 
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LITHO-PHOTOGRAPHY.* 

‘A process of litho-photography, as its name 
implies, consists in the printing of photographs by 
means of lithography, thus bringing the beauty and 
truthfulness of photography into a very much wider 
field of commercial importance and practical value. 
All who have hitherto experimented in litho-photo- 
graphy have had to confess their inability to over- 
come that great obstacle to success, the perfection 
of half-tone; and when we consider the difficulty 
implied in changing the character of a photograph 
to that of a lithograph—how, to attempt it, chemi- 
cals and operations essentially differing from all 
ordinary photography have to be adopted—we need 
not wonder that sofew, comparatively, have turned 
their attention to the solution of this most difficult of 
problems ; rather have we occasion for surprise that 
so many have diligently occupied their time and 
spent their money in so discouraging a pursuit, 
Still, if the great value of a process capable of giv- 
ing unquestionable durability and unlimited power 
of production is taken into account, we think the 
prize is more than equal to the labour necessary to 
its acquisition. What has hitherto been the barrier 
to photography illustrating books, catalogues of 
machinery and designs, &c.? Has it not been the 
comparatively great expense of photographic pro- 
ductions, and the impossibility of guaranteeing their 
continued. excellence and durability ? Therefore 
any process uniting cheapness with durability can 
scarcely be estimated too highly, and more 
especially a process which should combine the won- 
drous capabilities of lithography with those of 
photography. The means by which the pictures 
before you have been produced claim the merits of 
simplicity and certainty; and though no litho- 
photograph will ever fully equal a silver print, 
because of the grain or stipple by which it is com- 
posed, we think that for purity of blacks, gradation 
of shadow, and minuteness of detail, the specimens 
leave little to be desired. The methods employed 
have been elsewhere described, and no doubt are 
familiar to most here. In one instance we granu- 
late or v:ticulate the negative by copying a nega- 
tive w: ia piece of ground glass, or, a negative copy 


of a reticulated surface on glass in contact with it, 


thus producing areticulated transparency, from which 
we take anegative, by again copying or printing, 
which has for its half-tones a number of lines or 
specks, an aggregation of which form the pure 
blacks of the picture. With this negative we print 
on transfer paper made by coating with either 


gelatine, gum, isinglass, or other substances of a 


like nature, any ordinary paper in connection with 
bichromate of potash, afterwards inking the sur- 
face all over with transfer ink, then placing in 
water, which dissolves away those parts unaffected 
with light, leaving the picture in transfer ink ready 
to lay upon the stone. 

The other method we employ is, to imprint upon 
paper prepared with a gelatinous surface a number 
of fine specks or lines crossed in different directions 
(this paper will keep any length of time, simply re- 
quiring, previous to using, a coating of bichromate 
of potash) ; after exposure under a negative, we 
treat it in the same manner as in the former in- 
stance. We intend supplying this paper to our 
licensees, thus placing it in the power of all to get 
a transfer ready to lay on stone with scarcely more 
trouble than is required in the production of an 
ordinary silver print. . 

In the pictures now exhibited you have the 
earliest specimens, produced under all the inconve- 
niences attached to the experimental working of any 
process in its infancy, printed by an ordinary litho- 
grapher in a country town, without the slightest 
touch of the artist, having no accompaniment of 
rich and gorgeous chronio-colouring, and still, 
under all tese disadvantageous circumstances, not 
utterly devoid of merit, either as specimens of a 
new process, or as pictures claiming a position only 
a little inferior to that of photography. If under 
such circumstances, results of so high a character 
are attainable, what may not be expected when, 
added to continued experience, we have all the im- 
proved appliances, together with the most skilled 
labour, at our disposal, thus combining the highest 


*Read before the South London Photographic Society, 
_ by Mr. E. Bullock, 


exhibited. 
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characteristics of plain or chromo-lithography to the 


nameless beauty and perfection of photography. 


ON- THE INFLUENCE OF INTERNAL 
FRICTION IN THE AIR ON THE 
MOTION OF SOUND.* 

The results of the analytical investigation are as 
follows. Friction increases the velocity of sound, 
and to a greater extent the higher the tone. Yet 
even for the highest tones this increase is very 
small, about 0:001 millim. in a second. 

The amplitudes decrease in plane-progressive 
waves in geometrical progression. The exponent 
of this progression increases with the height of the 
tone, and, indeed, proportionally to the square of 
the number of vibrations. The diminution of am- 
plitude is only perceptible in high tones, With a 
tone of 10,000 vibrations the amplitude is 
diminished by 1-9th at a distance of 1,000 metres ; 
at 2,000 metres by 1-67th ; with a tone of 30,000 
vibrations by 1-9th, even at 100 metres. 

Standing vibrations are only possible if the 
length of the wave exceeds a certain value. Yet 
this is very small, equal to four times the mean 
way which, according to the new theory of gases, a 
molecule makes from one impact to the next, — 

In a standing wave also the amplitudes decrease 
with the time in geometrical progression, whose, 
exponent is proportional to the square of the num- 
ber of vibrations. The amplitudes of the tones of 
1,000, 10,000, and 30,000 vibrations sink to one- 
half before the lapse of 100 seconds, 1, and 0'1 
second respectively.— Berichte der Wiener Aka- 
demie, April 16, 1866, 


OPALESCENCE OF THE AIR. 

Ata recent meeting of the Royal Institute Pro- 
fessor H. E. Roscoe, gave a discourse on the 
Opalescence of the Atmosphere. After exhibiting 
the beautiful spectrum of the electric lamp, he 
referred to the heating power of the invisible rays 
at the red end (calorescence) and the chemical 
action of the invisible rays at the blue end, and 
demonstrated the latter by its causing the explosion 
of a bulb containing the gases hydrogen and 
chlorine, which the invisible red rays could not effect. 
He then described his method of measuring the 
intensity of the chemically active portion of day- 
light, meaning by this all those rays which have the 
power of blackening chloride of silver. Curves 
exhibiting the daily mean chemical action for the 
year ending April, 1866, were shown, being the 
results of observations made at Kew. ‘The differ- 
ence between the chemical intensity of sunlight in 
our latitudes and in the tropics were exhibited by 
reference to diagrams showing the relative intensi- 
ties of light at Pard, in the Brazils, and at Kew. 
At the former place the chemical light was fre- 
quently thirty times as intense as at the latter. 
Professor Roscoe next stated that his object was to 
explain some experiments which appeared to throw 
light upon the blue colour of the heavens and the 
red tints of sunrise and sunset. If the chemical 
action caused by the direcs sunlight and that pro- 
duced by the diffused light of a cloudless sky be 
compared, it is found that the amount ef chemical 
light coming direct from the sun is much less than 
would be expected, judging from the intensity of the 
visible rays. Thus, at Manchester, when the sun’s 
altitude is 20°, of one hundred chemical rays which 
fall from the total daylight, only eight emanate 
directly from the sun, ninety-two coming from the 
diffused skylight. This is explained by the opale- 
scence of the atmosphere, the air being filled with 
very finely-divided particles of dust, or even of 
water, as observed by Forbes. The relation 
between the intensity of the chemical light of direct 
and diffused sunlight at Manchester, Cheetham- 
hill, Kew, Heidelberg, and Pará was shown by 
reference to diagrams; and the effect of finely- 
divided particles of sulphur, gold, and other 
substances in allowing light of certain kinds to pass, 
and in reflecting the complimentary colour, was 
At the conclusion of the lecture, Mr. 
Larkin exhibited, for the first time, his large 
magaesium lamp, in which the metal is burntin the 
form of powder. Sir Henry Holland, Bart., the 
president, wasin the chair. 

* By Professor Stefan, 
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THE PATENT OFFICE LIBRARY. 

Perhaps the most valuable collection of engineer- 
ing and mechanical books in existence lies 
smothered with dust in the caverns of the Great 
Seal Patent Office, Chancery-lane. Anyone who 
wishes to do so may go there and call for these 
books, and may read, mark, inwardly digest, and 
take notes to his heart’s content, without money: 
and without price—merely entering his name in 
the register; for he needs no introduction, and 
has only to deal with the library as any gentleman, © 
careful of his books, would with his own. Even 
the librarians do not at present know the exact 
number of volumes in their care, but it is between 
26,000 and 30,000, in addition to nearly 55,000 
printed specifications of patents. The library was 
begun with Mr. Woodcroft’s private collection of 
560 or 570 volumes of rare and curious books of 
science. This was in 1852, and the next year the ex- 
cellent collection of the late Mr. Richard Prosser was 
added—an addition of about 1,000 volumes. About 
500 volumes have also been received as gifts; but 
the principal portion of the library has been 
purchased from time to time. After 1857, the 
Patent Office was limited to an appropriation of 
£800 yearly for the increase of the library, but it 
happened that nearly twice that amount was 
actually expended, until Mr. Edmunds, at a later 
period, put a stop to all purchases whatever. 

No proper catalogue of the library exists, but 
Mr. Atkinson, the chief librarian, has for a long 
time been engaged in the preparation of one upon 
an adequate scale and system of classification. 
This work, of which we have seen a portion of the 
proof-sheets, will form a general catalogue of the 
library of the Patent Office, in which the accessions 
of each year (whether by gift or purchase) are 
distinguished, the titles of works fully entered 
(with the addition of needful descriptive matter), 
and the entries consecutively and permanently 
numbered for convenience of reference, This 
catalogue will be accompanied by the following 
derivative special catalogues and indexes: 1. 
Alphabetical or name catalogue, or, as if is some- 
times called, the finding catalogue, being an index 
to the authors, editors, and translators, with an 
abridged title of each work. 2. Index to the 
subject or subjects of each work. 3. Classed lists 
(Catalogue raisonné), devoted to special subjects, 
each list forming a separate publication, for free 
distribution, several of which are now ready. 4. 
Special catalogue of the periodical literature, includ- 
ing transactions of societies and reports of judicial 
proceedings, accompanied by an index to the 
subjects of all articles or papers contained in this 
class of works, with a register of the names of the 
authors, editors, &c.—Hngineering. 


A SUBMARINE’ VARNISH.—Resin, two parts; 
galipot, two parts; essence of turpentine, forty 
parts. Melt the above and add, in the form of 
very fine powder and well mixed, sulphide of 
copper, eighteen parts ; regulus of antimony, two 
parts. This varnish is said to protect wood from 
worms and to prevent the adherence of barnacles 
and parasites to the bottom of ships. It also pre- 
serves iron from oxydation. The author of this 
does not say whether the sulphate of copper (blue 
vitriol) will answer the same purpose. In all 
probability it would serve quite as well as the 
sulphide.—Scientific American. 

A TRADE Socer Hoax.—A successful hoax 
was practised last week on the artisans on strike 
at the works of the Mersey Steel and Iron Com- 
pany at Liverpool. The premises of that company 
are closely watched by pickets of the ‘‘ society” 
men whose object it is to prevent non-society men 
from accepting employment in place of the work- , 
men on strike. A party of Sheffield file grinders 
out of work applied at the Mersey works for a 
job, and were told by the watchmen that the com- 
pany did not require file grinders, but that if they 
were to represent themselves to the pickets as 
puddlers about to take service with the company, 
they would probably receive a handsome bribe to 
induce them to abstain from doing so; and in 
consequence of this advice the pseudo-puddlers 
received 25s. a head from the society, and went on 
their way, laughing. 
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TREATISE ON THE DETACHED LEVER 
ESCAPEMENT. * 


CHAPTER I. 


HISTORICAL NOTICES OF THE ORIGIN OF THE 
DETACHED LEVER ESCAPEMENT. 
The first traces of timekeeping, by purely me- 
chanical means, date back to the tenth century, 
' when Gerbert, Bishop of Magdeburg (the later 
Pope Sylvester II.), is said to have constructed a 
clock going by weights and wheels. 
About the year 1870, Henry Vick, whom the 
king, Charles V. of France, called from Germany 
for this purpose, made a turret clock, the first one 
of which we possess complete and positive notices. 
Since the time- of these first clocks, the progress 
of horology has been enormous; still, all that has 
been done in this way was chiefly perfecting the 
escapement and the regulating parts of the time- 
keepers, while the wheelwork of the train has 
suffered but very little and comparatively unessen- 
tial alterations. The inventions of the pendulum 
- for clocks and of the pendulum spring for portable 
timekeepers were especially the sources of trans- 
formations in the means employed for time measur- 
ing. Anyone who sees the clocks and watches of 
our days would be inclined to suppose that the 
first clocks were constructed with a pendulum as 
a regulator, because this is evidently the most 
simple and certain method for clocks; and that 
the employment of the balance as regulating part, 
has been suggested by the necessity of producing 
portable timekeepers, for which the pendulum, 
basing its oscillations upon the laws of gravity, 
-= would not answer. This is not the case; for the 

first clocks we have any historical notice of, had 
a verge escapement, with a kind of rudimentary 
balance as regulator; and the employment of the 
pendulum for measuring the time was discovered 
nearly three centuries after the construction of 
Vick’s clock, by Galileo. From this time clocks 
were made with.the pendulum, but always with 
the verge escapement, the only one known at this 
period. This progress, important as it was, be- 
came much more so by another invention ensuing 
from it. The old vertical or verge escapement 
was very soon found unsatisfactory for clocks, by 
requiring too large arcs of oscillation. This cir- 
cumstance led to the invention of the anchor 
pallets for clocks, by Hooke, about 1650. From 
that time the possibility was given of ‘employing 
a long heavy pendulum, with small arcs of vibra- 
tion. 

Animprovement of great value to Hooke’sanchor 
palletswas Graham’s dead beat escapement, invented 
about the end of the 16th century. Though the 
comparative value of Hooke’s recoiling anchor, and 
Graham’s dead -beat escapement, was a matter of 
earnest doubt among the most competent horolo- 
gists of that time, the latter has decidedly super- 
seded its rival, and is even now, in spite of all 
inventions of later date, the very best escapement 
for a good astronomical clock. While these 
important improvements were made on the 
escapement of clocks, the watches were executed 
mostly with the old vertical escapement. The 
very little accuracy in^ the time-keeping of 
such watches, though amended as much as pos- 
sible by the insertion of the fusee, created many 
contrivances of escapements, with a view of giving 
more extension to the vibrations, and by doing so, 
making them more independent of the variable 
effect of the moving force, and less liable to be 
disturbed by the external motions a portable time- 
keeper is exposed to. Among those experiments, 
we find an escapement by Huyghen, in which the 
verge escapement is kept as it is, with the only 
difference that the verge, instead of carrying the 
balance, has a wheel riveted on its axis, pitching 
into a pinion, which carries the balance. This 
was the first rough embodiment of the idea of 
increasing the arcs of vibration by an intervening 
mechanism. . 

Another escapement with the multiplication of 
vibratory movement is the rack lever, invented 
by the Abbé Hautefeuille. It is-almost identical 


* By.Moritz GROSSMANN. Being the Essay for which 
a Prize of Thirty Guineas was awarded. Extracted 
from the Horological Journal. 


with Hooke’s recoiling anchor, and the anchor axis 
carries a toothed rack which pitches into a pinion 
forming the balance staff. (Chapter IV.) How- 
ever, this way was soon left off, after the horizontal 
and the duplex escapements had been invented by 
Graham and Dutertre. In these two dead beat 
escapements the possibility of larger vibrations 
was given; but during the excursions of the 
balance the wheel tooth was resting against a circu- 
lar part of the balance axis. These escapements 
are very little influenced by the variations of the 
motive force; but the tooth, resting against the 
circular part of the balance axis, produces neces- 
sarily considerable friction, increasing with the 
diameter of those circular parts, and with the 
extent of the vibrations. This friction, although 
diminished to the smallest amount in the duplex 
escapement, necessitates the application of oil to 
these parts, thus making the rate of the watch 
dependent on the quality of the oil, and on all the 
changes it is subjected to, by time and atmospheric 
influences. This circumstance generated the most 
earnest pursuits to make the vibrations of the 
balance more independent of the train, and of the 
variable condition of the oil. Escapements were 
constructed effecting this purpose more or less 
perfectly. Such escapements, because the greater 
part of the vibration is detached from any in- 
fluence of the train and from any friction, except 
that of the balance pivots, bear the name of 
free or detached escapements. One of these 
escapements consists in taking up the idea of 
Huyghen and Hautefeuille, of multiplying the are 
of vibration by transmitting it to the balance 
through a lever. The recoiling anchor, employed 
by Hautefeuille, was converted into a reposing or 
dead beat anchor.. By the lever on the anchor axis, 
the very small lifting arc of this latter was trans- 
ferred to the balance, in a way to make all the 
connexion between these two parts cease im- 
mediately after the small arc of intersection has 
been performed, leaving the balance quite free for 
all the rest of its vibration. This escapement is 
the detached lever escapement, and was invented 
by Mudge, about 1750; and to all sorts of detached 
lever escapements known in our days, it has served 
as prototype. A description of the detached lever 
escapement of Mudge will be given im the fourth 
chapter, with a diagram of its original form. This 
escapement was, at the time of its invention, not 
appreciated to its full value, for Mudge himself has 
made but two watches with it. At the beginning 


| of our century 1t was but very little known, and the 


horizontal and duplex escapement prevailed for 
first class watches. Since that time, it has been more 
and more resorted to for better classes of watches, 
and has now got the better of its former rivals, 
Many modifications and improvements have been 
made on it, the most important of which shall be 
described in the fourth, fifth, and sixth chapters. 


CHAPTER IL. 


PREVIOUS REMARKS. 


Before entering into the practical description 
and explanation of the lever escapement and its 
varieties, I thinkit right to say some words indicat- 
ing the point of view from which I intend to treat 
this matter. a 

In the first place, I deem it necessary to assume 
a neutral and cosmopolite position, not merely 
dwelling on the inventions and contrivances on 
the lever escapement originated in this country, 
and by English horologists, but describing any 
‘construction of this escapement, no matter where 
it has been invented or kept in use. l 

With respect to the order in which to describe 
the different varicties of the lever escapement, I 
thought it best to follow the historical succession 
as much as possible, always fully describing and 
explaining those which are good and commendable, 
and only indicating by a short description and 
diagram those which have a merely historical value 
and have not shown any practical advantage. In 
all the points where construction and calculation 
is concerned I intend to take a quite different 
course to what has been hitherto in use. 

The gauges, measures and tables for every special 
purpose, such as they are resorted to by the ma- 
jority of escapement makers, are very imperfect 


means, and ought to be replaced in future by a more 

rational and scientific method. This aim can only be 

attained by adopting a good and practical way of 

universal measuring ; and I think the system pro- 

posed in No. 55 of the Horological Journal to be 

the best hitherto known. I fully believe that even. 
the practical working man will get a liking to it, 

when he will have convinced himself of the advan- 

tages to be attained by the adaptation of a simple 

and practical measuring system. I have got this 

conviction by some time of constant use of this 

system, and I think the present opportunity very 

favourable for showing to what extent this way of 
measuring and calculating is capable of application 

in constructing a correct lever escapement and any- 

thing else. For the double purpose of being useful 

to the practical workman as well as to the scientific 

horologist, I shall describe in the first place the 

simple graphic method of reducing and transmitting 

the sizes of a drawing on a large scale to the real 

working proportions, giving at the same time 
the shortest and easiest forms of calculation, by 

which the proportions are developed in a mathema- 

tical way. By doing so, I should feel very happy 

to contribute something tothe general introduction 

of that system in this country, where it has not 
found any advocate yet, though it might certainly 

prove very useful in many respects. 

As it maybe supposed, that the Horological 
Journal and its contents are well known to the 
members of the institute, I thought it superfluous 
to reproduce here the explanations given in No. 55. 
In the diagrams I deemed it advisable to make the 
lifting angles of wheel and pallet 10° from drop 
to drop, and that on the balance 30°, being the 
average angles of all those in use. In the eighth 
chapter, treating of the respective proportions be- 
tween the parts of the escapement and the effects 
produced by variations in these proportions, the 
different lifting angles shall be duly mentioned. 
For the purpose of greater accuracy in the diagrams, 
I give all the outlinesin black and allthe auxiliary 
lines of construction in dotted lines. 


ANIMAL ELECTRICITY. 

* An Account of several Experiments in some of 
which Electroscopic Indications of Animal Electri- 
city were detected for the first time by a new 
method of experimenting.” . By Charles Bland 
Radcliffe, M.D., Fellow of the Royal College of 
Physicians in London, Physician to the Westmins- 
ter Hospital and to the National Hospital for 
Paralysis and Epilepsy, &c. Communicated to 
the Royal Society by Charles Brooke, F.R.S. _ 
—Very soon after the discovery of animal 
electricity by Galvani, it was ascertained 
that this agent was capable of acting upon 
the electroscope. Gardini and Hemmer were 


the first to do this; then followed Ahreus and, — | 


Nasse. Ahreus, who did most in obtaining satis- 
factory evidence, used a common Bennetts gold 
leaf electrometer, with a condenser, and the main 
result he arrived at was, that all parts of the surface 
of the living human body gave electroscopic signs 
of positive electricity, especially when the circula- 
tion was excited in any way, and that these signs 
were absent in rheumatism, and when the body 
was exposed to great cold. Nasse confirmed the 
statements of Ahreus, and little more. During 
the last thirty years, however, these investigations 
appear to have been lost sight of altogether. It 
seems, indeed, as if the attention of observers had 
been diverted from the electroscope by the disco- 
very of the galvanometer; at any rate, be the 
cause what it may, the electroscope has been 
practically abandoned since the discovery of the 
galvanometer, and Ahreusand Nasse are in reality 
the last observers deserving mention who have 
endeavoured to find electroscopic indications of 
animal electricity. The author could not regard 
the experiments of Gardini and Hemmer, and 
Ahreus and Nasse as altogether satisfactory. His 


attempts to verify them proved to be failures in a 


greater or less degree. He could not find any 
electroscopic indications of animal electricity 
which were to his mind thoroughly conclusive, 
until he hit upon certain methods of experimenting 
which he employed, and which he vroceeded to 
describe. 
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ART NOTES. 

Mr, W. H. Leeds.—It is with the deepest regret that we 
record the death of Mr. W. H. Leeds, the talented archi- 
tectural writer and art critic. Mr, Leeds was, perhaps, beat 
known as the translator of Möller’s ‘“ Memorials of German 
Gothic: Architecture.” He for many years acted as archi- 
tectural critic to the Atheneum, and was the adviser in all 
architectural and art matters of the late Mr, John Weale, 
the publisher, by whom he was much respected. Mr. 
Leeds gave great assistance to the editor of this journal in 
establishing the Building News, and was the author of the 
articles entitled ‘‘ Chips of Criticism,” which appeared in 
that journal. . These articles were short, sparkling, pithy, 
and original ; few professional men could read them 
without being led into a train of thought, certain to 
bring beneficial results. Mr, Leeds edited a new edition 
of Sir William Chambers’s essay on Civil Architecture, 
published as a supplement to the Building News, and 
was the writer of the ‘‘Clubs of London,” published 
ia ‘*‘ Weale’s Handbook” in 1851. Mr. Leeds was a-great 
admirer of the classic style of architecture and loved to 
ponder over a building in which originality of design had 
been studied and all Ruskin frippery avoided. He published 
u very good design forthe enlargement of the National 
Gallery and wrote some very forcible articles against the 
national collection of pictures being removed to South Ken- 
sington, for he had ajust and honest contempt of the clique 
seeking to place ail worth seeing in London beyond the 
reach of the working’ man. During the later years of his 
life Mr. Leeds wrote but little for the architectural press, but 
at the request of the editor of this journal he kindly con- 
sented to contribute to the pages of the Illustrated Builders’ 
Journal, so that many of our readers have perused his 
writings. Mr Leeds was sincere in all his dealings, and 
during a longand useful career performed many generous 
actions. Moderate in his habits of living, he was upwards of 
eighty years of age, aud hade nsequently outlived numerous 
friendships, but has yet left many to mourn the loss of a 
man at once true-hearted, simple and sincere. 

The Department of Art has purchased for £800 a terra- 
cotta, removed from the Palazzo Canigrani, representing 
the Virgin, Child and Angels, standing under a canopy. 
Although devoid of that devotional feeling which character- 
ized the earlier and graver period of Italian Art, and 
obviously disproportioned, the figures are very pretty, and 
even elegantin their way. Ascribed in the first case, when 
this work was exhibited at Messrs, Colnaghi’s, nearly two 
years ago (see Athen. 1918), to Orcagna, the mistake which 
gave the name of so great and grave a master to this plea- 


sant work was almost ludicrous ; it may be better ascribed + 


to the sculptor of Arezzo Jacopo della Quercia (Jacopo 
della Fonte, master of Matteo Civitali). Works of the best 
stile are so extremely rare that this pleasing and elegant 
substitute isan acceptable addition tothe national collec- 
tion, 


$ SCIENTIFIC NOTES. 


A company, boring for oil on the farm of William Cunning- 
ham, Jackson county, West Virginia, struck a vein of metal 
recently, about eighteen inches in thickness, A quantity of 
the metal borings was sent to New York, where it has been 
assayed and pronounced to yield 98 per cent, of pure silver, 
Underneath this vein, which is 304 feet from the surface, is 
a vein of silver quartz four feet thick, 

SETTING ON Fike By ELECTRICITY.—A cotton mill at 
Lowell was ;ecently set on fire by a series of electric sparks 
passing from a belt running in contiguity with some 
timber which entered into the structure. The sparks 
passed between the belt and an iron boltina beam, On 
further inspection being made, the case of another belt was 
opened, where the same action was found going on, In this 
case the beam was fourteen inches from the belt, and the 
straam Of sparks was found jumping across the beam, 
although they had not set anything on fire. 

GreMms,—The artificial production of gems is asubject of 
greatinterest, A new method of making rubies has been 
discovered, A mixture of fluoride of aluminium with a 
little fluoride of chromium is placed in a Hessian crucible 
lined with calcined alumina, In the midst of the mixture 
of fluorides is placed a small platinum crucible containing 
boracic acid, The outer crucible is well covered, and the 
whole exposed toa temperature sufficiently high to volatilize 
bo h the boracic acid and the fluorides. The vapour of the 
acid decomposes that of the fluorides, fluoride of boron is 
formed, and crystals of the mixed oxides of a!uminium and 
chromium are deposited, Ifthe mixture of the fluorides be 
made in the right proportions, these crystals will have 
exactly the same composition, specific colour, lustre, and 
other properties as the most perfect natural rubies. 


CHEMICAL NOTES. 


INFLUENOE OF WATER IN THE PRODUCTION OF M1LK.—The 
recent experiments of M. Damoiseau and others show that 
the abundant secretion of milk is directly dependent on th: 
abundant ingestion of water. In former researches, which 
tended to prove the opposite conclusion, there was not suffi- 
cient allowance made for the quantity of water contained 
in the food given to the cows upon which the experim:nts 
were conducted. 

New ANESTHETIC AGENT.—It has been found by M. 
Delcomméte, of Nancy, that sulphuret of carbon affords an 
anesthetic agent, which isboth effective and convenient. 
‘Thrown on any part of the skin, ina state of minute divi- 
sion, it in one minute causes great refrigeration. It thus 
cnables many severe operations to be performed without any 
pvo. Only aslight smarting of the skin follows : and, were 
t is compound free from odour, it would be everything that 
could be desired for the purpose, 

MALICINE.—Dr, Phipson has asserted that salicine in 
al-ohlolic solution will combine with some acids—benzoic, 
i «instance, O. Schmidt has endeavoured to obtain popu- 
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line by this means, but in vain. Salicine, he states, treated 
with benzoic acid and water in Sealed tubes gives a yellow 
resinoid body (saliretine ?) and a solution which gives a 
blue colour with perchloride of iron (saligenine P?) —Bull, 
de la Soc. Chim., April, 1866, p, 287. 

Potsonous SLATE PENCILS. ~The Government authorities 
at Cologne have issued a circular, cautioning the public 
against variegated slate pencils. Schweinfurt green, which 
contains arsenic, is used for the green, chromate of lead 
for the yellow, and red lead for the red varieties, The circu- 
lar points out the danger of this practice, especially to 
children, by whom slate pencils are chiefly used. 


PHOTOGRAPHIC NOTES. 


DEVELOPING SOLUTION.—There are several formule for 
developing solutions; some work better than others on 
different occasions, for each solution is affected by the 
other, and all are materially influenced by the state or 
temperature of the atmosphere, 

The following give good results for general purposes :— 

Proto-sulphate of Iron sses.. 2 drachms, 
Glacial Acetic Acid............... 2 drachms, 

Water eresresrorossesesasesssere,, 8 OUNCES, 

Alcohol cssoss..sevecsrecsscseesens.., DOU z an ounce, 

As the alcohol plays no part in the development of the 
image, but is only used to make the developer flow freely, 
and mix with the nitrate solution on the plate, the propor- 
tion may be varied; it is a good rule to use as little as 
possible; an old bath, being fully charged with ether and 
alcohol, requires a larger proportion of. alcohol in the 
developer than a new one. ` 

RE-DEVELOPING OR INTENSIFYING SoLUTION.—As it rarely 
happens, except with special subjects, that the negatives 
acquire sufficient intensity under the action of the develop- 
ing solution, the application of a re-developing or inten- 
sifying solution is necessary, This may consist of a solu- 
tion of pyrogallic acid, with the addition of citric acid and 
uitrate of silver, as follows :— 

No, 1. Citric acid........cccccecsessecsseeeeee 20 grains, 


Pyrogallic acid............:eeeceeeee 10 grains, 
Distilled Water ....ssssessecesccers .... 2 OUNCES, 
No. 2. Nitrate of silver ..... FeO Rees . 10 grains. 


Distilled water s.esesssssssssosssee 2 OUNCES. 

No. 1. should be made fresh, as it will not keep more 
than afew days. No. 2. will keep indefinitely. At the 
time of using, a mixture is to be made of equal parts of 
Nos. 1 and 2. ; 

Fixing SoLUTION.—There are two formule for this solu- 
tion. I prefer l 

Cyanide of potassium ............ 10 grains, 

Water ....0 POD Coe ced cen coms e cece ee res see 1 ounce, 
If hyposulphate of soda is used, the strength may be 50z. to 
the pint of water; but it is more troublesome, and not so 
clean as the cyanide solution.—Compendium of Photo- 
graphy, by F, J. Cox. 


NEW INVENTIONS. 


DAGUERREOTYPES ON SILVERED GLASS.—Besides pure cop. 
per, of which we have already spoken, as a Substitute for 
plated copper inthe Daguerreotype process, another sub- 
stance, silvered glass, has been proposed, and it seems to 
possess peculiar advantages. Each element of the old 
Daguerreotype plate has thus in its turn been discarded—the 
silver by the use of pure copper, the copper by the use of plated 
giass, which, probably from the absence of copper, is very 
sensitive. A film of silver, so tenacious as to be capable of 
being burnished, is obtained on the glass by means of 
Rochelle salt in a solution of ammonia and nitrate of silver, 
and the quantity of metal contained in itis so small that 
one half penny worth of silver will cover a surface of nearly 
200 square inches, An alcoholic solution of cyanide of 
potassium must be used for fixing, instead of hyposulphite 
ot soda, which might break up the silver surface; and the 
washing must be effected with alcohol instead of water. 
The pictures obtained in this way have a rosy tint which is 
very pleasing. The mercury used in developing is likely to 
pass Palate the silver, so as to produce a picture on both 
sides of it. 


PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &o. 

1597. Splints, C. A. Hemmingway—4d. 

1598, a floors, and roofs of buildings, J. J. Bodmer— 


1599, Spring buffing apparatus, W., J. Hopkins—4d, 

1600. Artificial fuel, ©. J. Collins—4d. 

1601. Railway wheels, J. H. Johnson—6d. 

1692, Manufacture of paper, &c., T, Routledge, and W. H. 

Richardson—4d. 

1603. Signalling in railway trains, E. 8. Horridge—4d. 

1604. Break, J. Griffiths—8d. 

1605, Manufacture of acids for dyeing and printing, F. A. 
Laurent, and J, Casthe'as—4d., 

Compressing coal, &., H. G Fairburn—4d, 

Steam hammers, B. and 8. Massey—2s, 6d. 

Stopping apparatus for ships’ cables, C, De, Ven- 
deuvre—10d. 

1609, Signalling in railway trains, A. E, Brae—8d. 

1610. Hygrometer, W. Edson—8d. 

1611. Sewing machines, G. E. and J. Keats—10d, 

1612, Sheathing iron ships, W. R. Mulley —4d. 

1613. Opening and shutting carriage windows, S. Courtauld, 
and U. W. Atkinson—8d. 

Boilers, H. Ormson—10d. . 

Fastening wearing apparel, 8. Heleman—4d. 

Fastening wearing apparel, 8. Heleman—4d. 

16.7, Stopping restive horses, J. F. Dubois—4d. 

1618. Propelling agricultural implements, V. Poitevin—10d, 

1619, Rolling woollen or cotton cardings, T. Rothwell -= 4d, 


1606. 
167, 
1608. 


1614, 
1615. 
1616. 
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1620. Furnaces, R. A. Brooman—4d. 

1621, Signalling on railways, W. Clark—1s, 10d. 

1622, Generating steam, M. P. W. Boulton—4d. 

1623, Pianofortes, G. E. Way—1l0d. 

1624, Copying presses, P. Lawrence and G, Jefferys—8a. 

1625, Corn screens, J, Hartley—1od. 

1626, Facilitating the traction of vehicles, H, A, Bonne- 
ville— 6d. 

1627. Manufacturing pottery, W. E. Gedge—8d. 

1628, Telegraphy, M. Henry—8d 

1629, Horse-shoes, R. A. Brooman—10d., 

1630, Watches, &:., R. A. Brooman—is. 

1631, Lamp burners, J. H. Johnson—8d. 

1632, Desiccating eggs, C. A. La Mont—8d. 

1633, Silk-winding machines, &c., W. T. Wanklyn—Is. 

1634, Preparing vegetable fibre for manufacturing paper, 
W. Deltour—4d, 

1635. Shaving and splitting leather, H, E. Clitton—4d, 

1636, Gunpowder, A. Klein—4d, 

1637, Lamps for railway and other carriages, &e., W. 
Howes and W. Burley—6d. 

1638. Purifying cotton seed oil, G. Payne—4d, 

1639. Iron roadways, floorings, &c., T. R. Crampton—ts, 

1640. Communicating on railway trains, E. Byerley—4d. 

1641. Sewing machinery, G, Haseltine—8d. 

1642. Hydraulic motive-power machinery, V. Baker—Is, 

1643. Communicating on railway trains, H. Defries—4d, 

1644.,Twisting, doubleing and laying yarns. E. Whalley 

d ; 


1645, Propellers, A, Pearce, and ©. Hook—6d. 
1646, Locomotive engines and railway carriages, G. Smith, 
the younger—5s. 
1647, Oils for the hair, J. H. Johnson —4d. 
1648. Ventilating railway carriages, W. Clay—l1s. 2d. 
1619, Obtaining syrups and other products from the arbutus:, 
P. Mingaud—4d. 
1650. Envelopes for bottles, jars, &c., G. Clarke—Is. 4d. 
1651. Breach-loading fire-arms, A. Colley—4d, 
1652. Spring bed, W. E. Gedge—l0d. 
Oxide of magnesium light, P. Carlevaris—4d. 
1654, Electric telegraph instruments and relays, I, Baggs — 
4d 
1655. 
1656, 
1657. 


1658, 
1659. 
1660, 


1661. 
1662. 
1663. 
1664. 


Taps or valves, E, Q. Brewer—4d, 

Motive power, W. Clark—8d. 

Iron safes and strong rooms, J. Parrish and 
Thatcher—10d, 

Gas burners, J. Scholl—8d, 

Signa‘ling in railway trains, W. Henson—4d. 

Reaping and mowing machines, M. Audinwood, the 
younger — 4d. 

Sewing machines, D, McGlashan, junior—10d, 

Distilling and rectifying, &c., E. Vignier—4d., 

Railway wheels, E. Dupont—8d. 

Combing wool, S. B. Walmsley, and J, Bushfield—4d, 
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BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 

Erection of new farm buildings and other works. ab 
Backnol Farm End, Bolnhurst, Bedfo:dshire. Plans and. 
full particulars of Mr. Horsford, architect, 7, Well-street,. 
Bediord. 

The Sewers Committee of the Vestry of the Parish cf 
Saint Mary, Newingtoa, Surrey, will meet at the Vestry’ 
Hall, Walworth-road, on Friday the 29th June instant, to 
receive tenders for the execution of jobbing and measured! 
works in connexion with the drains and sewers in the: 
parish. Particulars can be obtained at the Office of the 
Surveyor of Sewers, Vestry Hall, Walworth. 

Erection of the Middle Class College (to accommodate: 
800 boarders), near the Trent Station of the Midland Rail-- 
way. Particulars of Mr. Frederick Peck, architect, 15,, 
Furnival’s Inn, E.C., on or before the 24th inst, 

Erection of a Public-house, at Stroud Green-lawe, Horn~ 
sey. Particulars of Richard Gover, architect and surveyor,. 
13, Old Jewry Chambers, E.C. 

Erection of Kitchen, Infirmary, and other alterations at: 
Bedfurd Prison. Pjans and specifications at the County 
Prison, Bedford, from ten till four o’clock daily, 

Erection of a new Vicarage-house, at Mundon, near 
Maldon. Particulars of Fred. Chancellor, architect, Pin-- 
aoe Hall, Old Broad-street, London, and Chelmsford, 

gsex. 

Re-building of the Victoria Inn, at Heybridge, near 
Maldon, in the county of Issex, for Messrs. Wills and. 
Perry, Particulars of Fred. Chancellor, architect, Pinner's, 
Hall, Old Broad-street, London, and Chelmsford, Essex, 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For new works for Patent Plumbago Crucible Company; 
Battersea Works, S.W. Messrs, Ordish and Le Feuvre;. 
engineers. Quantities supplied :—Thorn andCo., £3,600 
Perry and Co., £3,495; Carter and Sons, £3,430; Mans-- 
field, Price, and Co., £3,267; Kirk, J., £3,080; Manley 
and Rogers, £2,895 (accepted). 

For a block of four houses in the Alexandra-road, Kilburn, 
for Mr. T. Tildesley. Mr. F. G. Widdows, architect :—C 
A. Kellond (accepted) £2,600. 

For a pair of houses in the Alexandra road, for Mr. D.. 
Tildesley. Mr. F. G. Widdows, architect :—R. 8. Kellondi 
(accepted), £1.530 

For gardener’s cottage, Southwell-lane, Muswell-hill, for: 
Mr. Lehmann. Mr. F. G. Widdows, architect :—Colls and! 
Son (accepted), £420, 

For Shrewshury Markets. Mr. Robert Griffiths, archi- 
tect :—Barlow (accepted), £16.600, 

For building a new bank at Stafford, for the Liverpool and 
Manchester Banking Company. My. Robert Griffiths,- 
architect :—Moss, £6,176 ; Clarson, £4,620 ; Lovatt, £4,450 > 
Burkett, £4,450 ; Barlow, £4,450. 

For Alterations to the ‘¢ Prince of Wales,” New North- 
ne Islington, for Mr,-Chas, Joy :—Cole (accepted), 
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REVIEWS. 


Lending a Hand; or, Help for the Working 
Classes: By the Author of “ Doing and Suffer- 
j etc. London: Seely, Jackson, and Halli- 
day. : 
Tins carefully got up little book is from the pen of 
a lady and professes to deal with “some of the 
vexed questionsof the day.” Thesequestions, treated 
in a somewhat rambling and discursive way, com- 
prise the influences of home; the wife’s power and 
duty in connection with it; the domestic necessities 
of workmen; the workman’s observation of the 
Sabbath; domestic servitude; the genus mendi- 
cant ; and the treatment of the poor in workhouses, 
with other incidental subjects. It is pervaded by 
a kindly and earnest spirit, contains much valuable 
information, gives nnmerous interesting details and 
illustrative anecdotes, together with good sound 
practical hints and suggestions. But we cannot 
compliment our fair and kindly scribe on the way 
in which she ha§ tackled her ‘“ vexed questions.” 
She lacks that methodical, logical way of classify- 
ing and testing so-called facts, that power of subtle 
reasoning and depth of thought from which alone 
we can expect these questions will ultimately derive 
their solution. 
There is a class of, doubtless well meaning, 
philanthropists who will persist in regarding the 
working man as a species of interesting man-baby. 
Speaking of him, the good, but feeble-minded,indi- 
viduals of this class do so as if he were perfectly 
helpless and dependent. Speaking to him, they do 
so as ifit were necessary to simplify their language 
to his infantine comprehension before they could 
hope to be understood. They coax him with a 
nice little sugar-plumb, conditional promises, 
flatter him with condescending and playful head- 
patting, and tattle to him little nonsensical and 
meaningless pleasantries, such as.they would never 
dream of accosting acknowledged equals with. 
This appears to such amateur philanthropists the 
very best ‘* mode of improving the condition of the 
working classes,” and the book before us displays, 
-although in a minor degree, rather too much of 
this species of sentiment and feeling. For instance 
the authoress, good, kindly soul, advises that you 
should “ convince a working man that you have 
his welfare at heart, that you are willing to put your 
Shoulder under his burden, that you understand 
how and where and why it presscs on him, that 
you will give time and thought and labour to set 
him right with himself and with society,” as if this 
said working man, the prop and buttress of the state, 
the creator of our national wealth and the supporter 
of our national character, had no manly sense of 
right and duty, none of that proper pride and 
dignity which makes a man appreciate “ the glori- 
ous privilege of being independent.” Ifthe afore- 
said burden presses with unrighteous heaviness on 
the poor man’s shoulders, we have no right to expect 
he should bear it, either with or without your help, 
and if it is necessary that he should set ‘‘ himself 
right with himself” or “ with society ” it is a task 
which can only be done by himself, and the process 
of doing this will exercise a far more wholesome 
and salutary influence upon his character and pros- 
pects than can be hoped trom that slavish and 
imbecile spirit of dependence upon others which 
these mischievous, though amiable, amateur philan- 
thropists, unintentionally, perhaps, foster and 
encourage. All the working man requires in our 
estimation is “ a fair field and no favour ;” if then 
he fails to set himself “ right with society and with 
himself,” the fault is his own, and like all other 
members of all other classes, he must himself bear 
the penalty of his folly or mistakes with the best 
possible grace he can command. We have only to 
do our duty and leave the working man to do his, 
there need be no condescension, no dependence, no 
patronage about the matter. i 
There is another species of mistake by which 
this little book is also slightly tainted, namely, 
that of regarding the class we think fit to distin- 
guish as the working or industrious, as desperately 
irreligious and profoundly ignorant of the simplest 
truths of the Christian religion. This is the fashion 
with those who, having “pride without merit, 
learning without sense,” are so boastful of— 
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Fmall niggard piety which deals in tracts, 

And substitutes cant words for Christian acts— 
that they are prone to look down with pity-dis- 
guised contempt upon every class but their own. 
We are sorry therefore that a lady who displays so 
much sound common sense and real good feeling 
should display even a tendency in this direction. 
From what we have gleaned from personal experi- 
ence we have every reasonto believe that even inthe 
deepest depths of the most abject poverty, attended 
with all its many degrading and humiliating 
circumstances and influences, there often breathes 
as true, as deep, and as reverential a love of 
religion as could be found perhaps upon the average 
in the cosiest pews of St. George’s, Hanover Square. 
It does not follow that because the working man, 
pardonably ashamed of his shabbiness, shrinks from 


‘visiting his Father’shouse, in which the worst clothes 


always have the worst places and are treated with 
the least respect—that he may not in his humble 
home and amidst his family, or even within his 
own heart, worship God as sincerely and worthily 
as the rich doin their Sabbath finery, and in the 
cushioned and well curtained pews of fashionable 
churches. In saying this we do not depreciate the 
influence of public worship, but merely suggest a 
common-sense view of what should be duly con- 
sidered in speaking of Sabbath observance amongst 
the working classes. 

In taxing us with overlooking moral and 
religious influences in legislating for the working 
class, and indeed all other classes, our authoress is 
largely right. We commonly regard the thing 
made rather than the man making it, and calculate 
the value of a workman rather asa machine requir- 
ing only to be kept in good working order, than as 
a portion exercising, by virtue of his moral and 
religious character, an ever-extending and impor- 
tant influence on the upward and onward progress 
of the entire community. 

This writer is specially severe on those who 
tempt the workman’s wife from her home by offer- 
ing her employment and paying her good wages, 
and extols highly such charitable institutions as 
encourage single women by giving them work at 
better pay than usual, while excluding married 
women from partaking ot such benefits. We are 
not at all clear about either the kindness, the 
justice, or the policy of this system. She says, 
“We lay down our tempting wages before the 
workman’s wife—God knows she.can make plenty 
of use of them with the hungry mouths she has to 
feed, and the naked backs she has to cover !--and 
we see her take them up—we whose range of vision 
is so much longer than hers, and yet offer her no 
word of warning, no fmendly hint that the 
shadowy advantage she will reap if she leaves her 
husband and children to do our work and receive 
our pay, may cost her the best blessings of her life.” 
But is our lady author quite sure that the “range 
of vision” she claims for her class is so superior to 
that ‘‘ range of vision” which the workman’s wife 
may have dearly bought with bitter practical ex- 
perience? When the poor workwoman nobly and 
honestly devotes her life to one unceasing round 
of drudgery and toil, rather than her little ones 
should go hungry or naked, she doubtless makes 
choice of the smaller of two evils. At any rate 
it cannot be expected that we should step in and 
manage these little domestic affairs for her any 
more than it would be if instead of a workman’s 
wife earning a few sternly necessary shillings at 
the wash tub, or where not, we dealt with a noble- 
man’s wife neglecting the personal superintendence 
of her home and family to pursue a ceaseless round 
of gaiety and pleasure. We might as well 
denounce the employment of nursery maids by 
middle class mothers, in consequence of the former’s 
common and palpable neglect of their young 
charges, as denounce the employment of those who 
take the workwoman’s place during her necessary 
absence from home on the score of the mother 
being probably—not necessarily as our. authoress 
thinks—her children’s more fitting guardian. 

We are terribly afraid that our good-natured 
authoress was mercilessly and ungratefully hoaxed 
when the reformed drunkard told her that “the last 
resource of the drunkard, when he has pawned 
goods and clothes, and everything of marketable 
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value on which he can raise a penny, is to go to 
the pawnbroker’s, throw himself across the counter, 
and offer his own body in pawn. ‘Five shillings 
alive or dead’ is his appeal; forthe craving within 
him for drink amounts to madness. It is a pledge 
which the pawnbroker accepts without hesitation ; 
he produces the five shillings, and pins a ticket on 
the man as a proof of the transaction,” and adds 
the authoress, in italics, ‘“‘ The pawnbroker never 
loses a sixpence by a bargain of this kind,” because 
the drunkard “looks upon this as a debt of honour : 
to redeem his body from pawn becomes his most 
pressing care, and the first five shillings which 
come to his hand is sure to be taken to the pawn- 
broker, that his poor much injured body may once 
more become his own.” Itmight be worth while to 
test this by throwing one’s body across the counter 
of the nearest pawnbroker, and being duly ticketted 
‘‘ Five shillings alive or dead,” because one need 
not go amongst one’s friends with the ticket on, 
as the said drunkard professed to have done, but 
rescue our dishonoured body from pawn immediately 
after the experiment had been fairly tried. It 
strikes us though that such a proceeding might 
rather astonish and alarm the pawnbroker, and 
beget doubts of our sanity, but if it did not, and he 
unhesitatingly ticketed us, and we afterwards 
refused either to wear his ticket or re-pay the 
five shillings, we wonder what on earth would 
be done with our poor body! Something dreadful, 
if not legal, probably. Our readers may repeat 
this story to the Marines as they seem to be pro- 
verbially credulous: we have taken it ‘with a 
erain of salt.” 

We have only reviewed a small portion of this 
work, but space will not permit us to extend our 
notice to a greater length. Despite its defects it is 
a book worth having. 


HYDRAULIC STEERING GEAR. 

Amongst the mechanical models on view at the 
annual meeting of Civil Engineers we noticed a 
neat working model] to a large scale of Messrs. 
Esplen and Clarke’s hydraulic steering gear, which 
is adapted for transmitting the power exercised by 
the steersman through a considerable distance to 
the rudder. The transmitting portion of the ap- 
paratus consists of two hydraulic cylinders placed 
in one line at a short distance apart, the mouths of 
the cylinders at which the plungers enter being 
opposed to each other. The plungers of the two 
cylinders are joined together, so that they may be 
considered as a single plunger, of which the one 
end enters the one cylinder and the other end the 
other cylinder. The rotation of the steering wheel 
is made, by means of a screw, to give a longitudinal 
movement to this plunger, which is thus withdrawn 
from the forward and forced into the after cylinder, 
or vice versd, according to the direction in which 
the wheel is turned. The rudder head carries a 
couple of toothed quadrants, into which gear racks 
connect to the plungers of another pair of hydrau- 
lic cylinders placed one on each side of the vessel. 
Hach of these cylinders is connected by a pipe with 
one of the cylinders first mentioned, and it will | 
thus be readily understood that, when the cylinders 
and pipes are filled with water, any movement 
given by the steering wheel to the plungers of the 
transmitting cylinders will be communicated to 
those of the receiving cylinders and thence to the 
rudder.—Engineering. 


Gun CupoLas ON SHORE.—It is intended to 
construct a revolving cupola, with sides of great 
thickness, upon the works of the fortifications of 
Southsea Castle. This cupola is to contain four of 
the 18.3in, 238-ton guns, one of which has lately 
been landed at Portsmouth Dockyard. 

PRESERVATION OF THE YOUNG AMONG CRUS- 
TACEA.—A. singular discovery has been made by 
M. Eugène Hesse regarding the manner in which 
some of the parasitic crustacea preserve their young. 
The larve are united to the mother by a natural 
cord or fibre, which passes from the parent’s body 
to the frontal appendage of the young animal. 
This cord does not play the part of an umbilical 
cord, but when the parent migrates from one fish to 
another the young is thus protected from the perils 


of travel, 
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THE NAVAL CONSTRUCTOR ON IRON- 
CLADS. 
The following is the substance of a paper read by 


Mr. E. J. Reed, at the Institution of Naval Archi- 


tects, the object of which was to explain the man- 
ner in which the Bellerophon, Lord Warden, and 
: Hercules targets were constructed, and the reason 
why their several forms were successively adopted, 
with a view to their being placed on the records of 
the Institution. 

Leaving out of consideration the smaller iron- 
cased vessels, such as the Scorpion, Wyvern, Enter- 
prise, Favourite, and some others, together with 
the 44-inch plated wooden vessels, there had been 
five modified systems of construction adopted, viz., 
the Warrior, Bellerophon, Minotaur, Lord Warden, 
and Hercules, The Lord Warden might have 
been omitted from the category, as the construc- 
tion of ironclads with wooden hulls would probably 
soon be discontinued. 

The sides of the Warrior and Minotaur had some 
peculiar features of construction. The former was 
the first iron-clad ship designed in this country, 
and her designers had a very difficult problem to 
solve, and that they accomplished this with success, 
was proved by the fact that it retained its 
superiority long after other targets had been built 
With the view of surpassing it. The target and 
the Warriors sides were identical in construction, 
and were formed of a series of vertical iron frames 
ten inches deep, and about two feet apart, covered 
with a skin plating nine-sixteenths of an inch 
thick, against which were placed two thicknesses 
of teak, the inner ten inches thick, and the outer 
eight inches, the whole being faced with a 4z- 
inch armour-plate. Two important features of 
this target were the double skin-plating above and 
below the line of ports, and the external stringers 
upon the iron frames between the ports, which 
were introduced with a careful regard for the 
structural strength of tae hull and its resisting 
power against shotandshell. The adoption of this 
form he was convinced was not the result of a 
lucky chance combination of parts, or a mere 
attempt to imitate a wooden ship’s side in connec- 
tion with an iron hull, but a carefully elaborated 
design to effect a preconceived object, and was a 
remarkable example of the ability brought to bear 
in this country on the solution of mechanical 
problems as soon as the necessity for their solution 
arose. 

The chief difference between the preceding and the 
Minotaur target was in the reduction of the wood 
backing of the latter, and an equivalent increase 
in the weight of the armour. 

One layer of 9-inch teak alone was used in this, 
which was covered with plates 54-inches thick ; 
the frames and skin-plating being the same in both 
targets, With the objections raised by some per- 
sons to this departure from the original model ke 
did not agree, and when in the course of his duty 
he had to confer with the Controller of the Navy 
and his officers concerning the Bellerophon, they 
came to the determination to adopt the same 
system, namely, less wood and thicker plates, con- 
trary to the opinions of those who saw perfection 
in the Warrior target. The experiments made with 
these targets had proved that they were right in 
preferring the side of the Minotaur to that of the 
Warrior, and established the fact that those who 
preferred the latter were in error, which was 
proved by the discovery that in two out of three 
rounds fired at the Minotaur target fromthe 104- 
inch gun, throwing 150lbs. cast iron spherical shot, 
powder was used, the effect of which was to raise 
the striking velocity of the shot from 1,620to 1,744 
feet per second. The change in the powder used 
was made after the first shot had been fired, and 
invalidated all the comparisons based on the report 
of the trial previous to the discovery of the fact 
that this powder had been used. It is now known 


that the sides of the Minotaur, Northumberland, — 


and Agincourt, are stronger than had been sup- 
posed, and there was no reason to suppose them 
inferior in strength to the Warrior. Considering 
the immense cost of building these large vessels, 
and the time required for the purpose, the know- 
ledge that no mistake had been made in- designing 
their armour, and that they are really as strong as 


their designers proposed, would be very gratifying 
to the country. 

In designing the Bellerophon target, it occurred 
to him that there were two points in which the 
Warrior and Minotaur targets might be improved ; 
first by crossing the vertical iron frames with hori- 
zontal frames of approximately equal strength, 
spaced like the other frames, which would add 
greatly to the stability and strength of the structure ; 
and secondly that the risk of shot or shell passing 
through the frames would be greatly diminished, 
and the resistance of the frames more effectually 
elicited wherever a shot or shell might strike, if 
the skin of the ship were considerably thickened. 
In other words, it appeared desirable to extend 
throughout the entire structure the double skin- 
plating, and the external stringers. These features 
constituted the characteristic merits of the Belle- 
rophon target; and it was a source of satisfaction 
to him to know that the germs of these improve- 
ments could be traced in the structures designed 
by his predecessors. By virtue of the combined 
and horizontal 10-inch frames connected by the 
doubled skin of ł-inch iron, many important ad- 
vantages were gained. Together they constituted 
an enormously strong and rigid structure, exceed- 
ingly well adapted to bear the armour under all 
circumstances ; while the double skin and external 
stringers (to which butt straps were fitted in the 
case of the Bellerophon herself), increased the 
longitudinal strength of the ship to a wonderful 
extent. The description of the Bellerophon target 
would be completed by saying that the armour 
was six inches thick, backed by ten inches of teak, 
and that one large angle iron, ten by three and a 
half inches, was substituted for the two angle irons 
used in the Warrior in the formation of the ex- 
ternal frames of the plates. : Paa 

These explanations would furnish the true 
reasons for riveting the external stringers to the 
outside of the Bellerophon skin plating, and how 
little the adoption of that arrangement had to do 
with the idea of giving direct support to the 
armour plates, which he mentioned, because it had 
been supposed, and publicly stated on various 
océasions, that these edge plates were adopted in 
imitation of quite a different system, and with the 
view of rigidly backing up the armour ; which was 
an entire mistake, for much as he would like to 
discontinue the use of teak in the construction of 
iron-clads, and to make their hulls wholly of iron, 
he was of opinion that a rigid iron backing was 
attended by many disadvantages, and so far was he 
from valuing these edge plates as direct armour 
supports, that he and his colleagues caused them to 
be reduced in depth behind one of the plates of the 
target, and to a great extent in the ship also, 
expressly in order to keep them from too close con- 
tact with the armour, and they had done so because 
is appeared to him objectionable to bring the force 
of a blow so directly and fully upon that portion of 
the hull proper of the ship which is immediately in 
front of the shot as these plates would otherwise 
tend to bring it, especially if placed closer together. 
The object of putting armour on a ship being to 
protect the hull as effectually as possible, it would 
not be advisable to*have a very rigid backing, as 
direct contact with the skin of the ship would 
transfer a great portion of the shock of the shot to 
that skin, whereas a slightly flexible backing 
allowed the force to expend itself on the armour, 
which was placed there expressly to receive it, and 
thus saved the skin, which was a very important 
point. He had given this matter very careful con- 
sideration, and had seen the soundness of his con- 
clusions very strongly confirmed. There was one 
test easily applied, but which was usually applied 
in a manner the very reverse of what it should be, 
which was whenever ashotstruck a plate supported 
by close rigid edge plates upon a line of support, it 
was found that the plate was comparatively little 
injured on its surface, but if the backing was re- 
moved it was found that a trench had been cut in 
the back of it by the edge plate. The evident 
inferenve was that the edge plate must have been 
driven back on that which was behind it, and thus 
have risked the destruction of the inner skin, Had 
the external frames or stringers of the Bellerophon 


MECHANIC AND MIRROR OF SCIENCE 


| [June 22, 1866. 


he would have thought that circumstance so serious 
as to have deterred the department with which he 
was connected from carrying out the plan; but 
with the frames two feet apart, the shot did not 
cause the edge plate to cut into the armour, but. 
merely to buckle up under tre force of the blow 
without injuring the skin; at the same time he-was 
well aware that if the edge plates were brought 
closer, the force of the blow would be distributed 
over a greater surface, but it would still be uponthe 
skin of the ship, instead of, as it should be, on the. 
armour plating. ` 

As to the Lord Warden target, very little need 
be said about that. It was at first intended that- 
this’ vessel should have an ordinary frigate side, 
covered with 44-inch armour, and the only opening. 
he saw for improving it was to solidify the frame in 
the wake of the armour ; the advantages in favour 
of so doing being greater éhan the disadvantages. 
resulting from it, as the shot or shell would bave: 
three times the thickness of timbegs to pass through 
before it could let water intothe ship. In the case. 
of an ordinary wooden iron-clad frigate, when the 
plate and outer planking had been pierced between: 
wind and water, there was nothing to prevent the: 
water from entering the ship, though the frames 
themselves might not have been materially injured. 
He had therefore carried out his idea in the case of 
the Lord Warden and the Lord Clyde, the thick- 
ness of the solid timber side at the particular part 
referred to being thereby increased. from nine inches. 
to about two feet seven inches. 

After the armour had been ordered, andthe ship - 
was in course of construction, it was thought desir- 
able to increase its powers of resistance, if practi- 
cable, behind the battery deck. By altering other 
weights it was found that an extra one and a half 
inches of plating could be carried quite round the 
ship for a width of ten feet. As this gain could 
not be added to the armour-plates, which were: 
already manufactured, it became a matter for con~ 
sideration how to apply it to the greatest advantage. 
It might have been placedimmediately behind, and. 
in contact with the armour-plates; or on the 
frames of the ships behind the planking ; or on the 
frames of the ship, but inside; or inside of the 
inner planking. Eventually he decided that the 
proper place for it would be between the frame and 


-outer planking, and it was inexplicable to him how 


anybody could maintain that it would have been 
better to have placed it inside of everything, 
because supposing the armour-plate to be pierced, 
there was every probability that the inner plate 
would be driven entire, or in fragments, among 
the crew. There was one way of meeting this- 
objection, by supporting it on iron frames, but this 
was impracticable in consequence of the whole 
weight at disposal being insufficient for both the 
frames and plating, and there were other objections- 
to the use of these iron frames in addition to the 
thick wooden sides. . 

The advantage of placing it on the outside of 
the frames of the ship was an important one, A. 
ship’s side had to resist shot and shell, and one of 
the most important things to be guarded against- 
was the explosion of a shell within the wood back- 
ing. When the Warrior was designed, it appeared 
improbable that a shell could ever be driven 
through the armour-plate and explode in the back- 
ing, and on this ground, therefore, a great depth 
of wocd backing was free from objection. But 
since then it had been proved that four and a half 
inches of plating was not proof against a shell, and 
he, therefore, felt it necessary to object to the 
thicknesses of the backings and armour, so that a 
shell which could be driven through the armour 
should not remain to explode between the outer 
and inner plating, as in that case several of the 
armour-plates might be stripped from the side. 
This was guarded against in the Bellerophon target, 
because it was not likely that a shell which could 
cut its way through a 6-inch armour-plate, would 
be legs in length than the thickness of the backing, 
namely, ten inches; and the importance of the 
precaution was amply verified, for the shell that 
did penetrate the plate was stopped by the iron 
skin behind it and its explosive force expended 
outwardly. By placing the extra iron plate upon 


been situated within a few inches of each other, | the frames of the ship in the manner already de- 
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acribed, the same object was accomplished in a 
proportionate degree in the case of the Lord 
Warden. 

The Hercules target was constructed on the 
game principle. In the vessel itself, provision had 
been made for 9-inch armour at the water line, and 
a wood backing varying from ten to twelve inches. 
The same assumption was made in respect to the 
thickness of the side of the Hercules as in that of 
the Bellerophon, viz., that a shell which could 
penetrate through the armour would be at least 
twelve inches in length, and that the armour-plate, 
backing, and skin of the ship must all three be 
pierced before serious injury could be inflicted on 
the structure. 

Though differing a little in dimensions, the ar- 
rangement of frames, skin plating, external girders, 
and armour-plates of the Hercules target resem- 
bled that of the Bellerophon, though the former 
had a source of strength not possessed by the 
latter in a second wood backing, supported by a 
second series of frames and skin plates. The 
adoption of this part of the construction was not 
merely on account of its supposed excellence as a 
shot-resisting arrangement, but as a means of 
making good use of the wing bulkheads. These 
wing bulkheads served as a second line of defence 
against splinters, and as an impediment to the flow 
of water through an injured place in the sides to 
the hold of the ship; also of enclosing a passage by 


means of which access to the ship’s side could be. 
effected in the event of repairs being required, and |. 
point at which the heat of the sparks attains its 


for other purposes. In the case of the Hercules, 
where provision had to be made for resisting the 
shot of 20-ton guns, it was thought that such bulk- 
heads, when the ship had only to withstand guns 
of a moderate size, would not be required, and 
that against the larger guns it would be a. more 
effectual defence if placed nearer to the side. and 
_ made to support additional teak logs placed be- 
tween it and the skin proper of the ship. The 
Hercules target, though penetrated by two 600- 


pounder shots propelled by one hundred pounds of; 
powder striking on the same spot, may be regarded: 


as invulnerable against any existing gun. 


ON THE HEAT OF THE ELECTRIC SPARK, 
By Dr. A. Paatzow.* 


To test an electrical exploding-apparatus, the fuse 
of which is to be ignited by one spark, we 
must possess some knowledge of the heat of the 
electric spark itself. Investigations have already 
been made on this subject; the earlier results 
will be found collected in Riess’s work}, whilst 
later researches on the question have been com- 
municated by Poggendorff{ and Reitlinger §. 
Their experiments haye shown that when a series 
of sparks from the electrical machine or the induc- 
tion-coil is discharged between wood and wood, 
or wood and metal, a considerable rise of tem- 
perature is the result. The production of heat, 
however, by the single sparks of a battery of 
Leyden jars could not be proved. Neither a 
mercurial thermometer nor a thermopile with 
galvanometer, when in the immediate neighbour- 
hood of the discharge, was in the slightest degree 
affected. When, however, the platinum wire of 
Riess’s air-thermometer was replaced by two 
electrodes and sparks were allowed to leap across 
the intermediate space, Knochenhauer observed a 
depression of the column of liquid, dependent on 
the quantity and tension of the electricity; but he 
ascribed this phenomenon not to the heat generated 
by the sparks, but to the mechanical movement of 
the air. 

The main object of the subjoined experiments 
was to establish a connexion between the heat of 
the spark, the quantity and tension of the electricity, 
and the resistance of the apparatus; and as these 
three magnitudes can be most readily varied and 
imcreased in the case of the Leyden jar, it seemed 
expedient, first of all, to study the thermal relations 
of sparks from the Leyden battery. 


* Translated from the Monatsbericht of the Academy of 
Sciences of Berlin, November, 1865, p. 563. 

+ Lehre von der Retbungselektricitét, §§ 550 and 700. 

t Berliner Monatsberichte (1861) pp. 349-377; Pogg. Ann. 
vol. xciv. pp. 310 and 632-637 ; vol. cxxi. p. 307. 

§ Zeitschrift für Math. und Phys. vol. viii. pp. 146-149. 


The heat of the spark was determined by three | must be given to its exploding-apparatus that spark 


different methods :— l 

(a) By means of a thermopile and galvan- 
ometer. For this purpose one face of the pile was 
provided with a cap of vulcanite fitting nearly air- 
tight. Into this cover brass electrodes were screwed 
(air-tight) from 4 to 5 millims. apart. They were 
so situated with regard to the pile, that sparks 
could not leap from them on to its face. When a 
discharge took place between the electrodes, the 
warmed metal and the particles of air affected the 
pile both by radiation and conduction. 

(b) By the use of Riess’s air-thermometer. 

(c) By means of a finely-graduated mercurial 
thermometer. 

The following results were obtained :— 

The heat of the spark increases with the quantity 
and tension of the electricity. With the necessary 
amount of resistance (by which is understood that 
of the short thick copper wires connecting the 
electrodes with the oviter and inner coats of the 
battery) it has its greatest value. Ifthe resistance 
be increased, the heat decreases and reaches a 
minimum. Let the resistance be made still greater, 
and the heat again increases, attaining a second 
but small maximum. By further augmenting 
the resistance, it again declines till it becomes nit, 
in which case the resistance is so great that the 
battery can no longer discharge itself,—a con- 
dition attained by the introduction of a column of 
water of requisite length into the circuit. 

Those degrees of resistance which lie near the 


second maximum are characterised by the following 
phenomena :— 

(1) The striation of light in rarefied gases. 

(2) The incandescence of the negative wire when 
fine wires are employed as electrodes. 

(3) The absence of Abria’s lines in fine powders, 
—a, proof that the air can scarcely be set in motion 
mechanically. 

It appears therefore that intense heating of the 
sparks by great resistance in the circuit, striation 
of light, and incandescence of the negative wire 
are only observed when. the duration of discharge 
has been augmented by great resistance, and when 


the velocity of electricity, and consequently the 
‘mechanical movement of the medium in which the 


spark appears is very small—in which case only 
could we first predicate of the air that it plays the 
part of the conductor. 

Were it desired to establish a connexion between 
these results of the dependence of the heat of the 
spark on resistance, and the known laws of the rise 
in temperature of metals and liquids by means of 
electric currents, we should have to assume, in the 
case of the sparks between the first maximum and 
first minimum, that the incandescent metallic 
particles which are projected into the air along the 
course of the spark conduct almost exclusively 
and become as much heated as if they constituted, 
as regards resistance, a measurable part. of the 
entire circuit. It follows from this, in the case of 
the sparks near the second maximum, on the other 
hand, thatthe air is almost exclusively the con- 
ductor, and its resistance is very great in com-. 
parison with. the whole of the remainder of the 
remainder of the circuit, no matter whether this 
consist of solid or liquid bodies. 

The sparks near the second maximum presenting 
a great similarity to the electric brush, those of the 
electrical machine were also examined in respect to 
their heating-powers. It was found that “ brush ” 
sparks with hissing noise develope much more 
heat than those of anyother kind. The form of 
the electrode has consequently an influence on the 
heat of the spark, the brush being formed with 
less or more difficulty according as the electrodes 
are pointed or rounded. 

The results which this inquiry into the heat of 
the electric spark has furnished are therefore well 
worth consideration in the construction of electrical 
exploding-apparatus. Forit has been shown by 
experiments on another occasion that fuses divide 
themselves into two classes—those which can be 
fired by any kind of electric spark, and those the 
ignition of which only takes place by sparks near 
the second maximum. If therefore a fuse of the 
latter class be chosen, such a degree of resistance 


of this kind are produced.—Philosophical Ma- 
gazine, June 1866. | 


ON GRANITE WORKING.*—I. 

Pieces of iron are loosely attached to the rods, 
and allowed to rest upon the surface of the stone. 
When the whole is set in motion, these irons are 
dragged backwards and forwards over the surface 
of the stone, and so it is polished. When polish- 
ing plain surfaces, such as the needle of an obelisk, 
the pieces of iron are of course flat, but when we 
have to polish a mouiding we make an exact 
pattern of its form and have the irons cast from 
that pattern. 

I have no caution to offer to a visitor to a polish- 
ing work but one, and that is, do not pass near to 
the end of the rod of a pendulum; for as it is 
pushed beyond the stone, and is not over half an 
inch in thickness, it is morally certain that if your 
body be in the way the rod will be pushed through 
it. 

I have thus described the established modes of 
working granite. A Frenchman has lately intro- 
duced machinery by which he professes to work 
and polish granite by very much the same means 
as is used by mechanical engineers for the cutting 
and polishing of iron; but as yet, so far as is known 
to me, this new apparatus has not been found 
effective. 

The demand for polished granite comes from all 
parts of the world. It is sent to every British 
colony, and to many parts of the continent of 
Europe. We are at present engaged in making a 
sarcophagus, intended to cover the body of one 
buried a thousand miles west of New York. This 
is, after all, not so very surprising, when I tell you 
that granite is carried to New York for a less 
charge per ton than if it were delivered in a mid- 
land county in England. 

I need not inflict statistics on you, showing the 
rise and present extent of the polished granite 
trade. One fact will be enough: Thirty years 
since, the late Mr. Macdonald had but four men ’ 
in his employment, now his sucçessors employ fifty 
times that number. I will not b f the progress 
of the Scottish Granite Compan: 
year since with an engine of six- 
I hope soon to start another of thir 
also say that we are now engaged in 
heaviest columns ever made in Scotl®a. 
will weigh about forty tons each, and I hope you 
will all live to see them on the new bridge a 
Blackfriars. 

These columns we have been very reluctan: 
obliged to make in sections. This has arisen 1 
from the quarries failing to produce blocks 
sufficient size or our machinery being unable 
handle them, but from the difficulty and risk o. 
the transport from the polishing works to their 
intended position on the piers of the new bridge. 

Now that the granites of the west of Scotland 
are becoming known and estimated at their proper 
value, and that Glasgow, the commercial metro- 
polis of Scotland, with all the advantage of ready 
communication by sea and land, has entered into 
competition with Aberdeen’ in a line of business 
hitherto considered peculiar to the “ granite city,” 
the art of working granite will receive an impetus 
greater than any yet given, and this beautiful and 
most durable of materials will be applied to 
purposes for which it has not yet been considered 
suitable. To those of you now present who may 
purpose a visit to Scotland during the coming 
holidays, Glasgow offers a most convenient place 
for a visit to a granite polishing factory, and 
you may feel assured of full liberty to inspect the 
whole process. 

I could not offer a view of a granite quarry in 
competition with a sight of the venerable ruins, 
monumental and ecclesiastic, of the distant Jona, 
but when there, if you will look across the narrow 
sound which separates Mull from Iona, you will see 
the ruddy knolls from which rock is being taken to 
be fashsioned into things of beauty in architecture, 
and monuments to perpetuate the memory of 
domestic happiness, or the qualities of the states- 
man, the warrior, and the poet, 


* Read by-G.W. Muir, Esq., before the Society of Arts. 
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SAFETY APPARATUS FOR STEAM 
BOILERS. 


This, the invention of John Minton Courtauld, 
of Bocking, Essex, consists in the employment of a 
copper or other suitable metal tube carried through 
the upper part of the boiler, and descending below 
the water level therein, and in connecting to the 
upper part of the tube, carried to a greater or 
lesser height from the top of the boiler, a rod, 
which, by the expansion of the tube, acts upon a 
safety valve when the water falls below the proper 
level, and allows steam to escape from the boiler. 

Instead of carrying the tube through the top of 
the boiler, it may dip in a pipe carried out from 
the boiler, as shown in the Illustration, which is 
a front elevation of the safety apparatus. 

Into a pipe B, extending from the lower part of 
the boiler, enters the lower end of a brass tube, 
which is carried through guides a, a, and communi- 
cates with the water in the boiler. D, is a tap on 
the tube © ; 8, is a lever centred at b, and resting 
upon the top of the tubec. The long arm of the 
lever E, has suspended from it a connecting rod F, 
carrying grip hooks ¢, ¢, which embrace a neck on 
a weighted valve spindle m, free to rise and fall in 


a case I. K, is a pipe communicating with the } 


steam space in the boiler ; L, is a passage in the 


case I, leading to a steam whistle M; N, is a| 
detector, showing when the valve spindle has been 
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sed ; 0, weight on the spindle; P, is a frame 
rying parts of the apparatus. 

hen the steam is admitted into the tube c, by 
e water being allowed to get below the proper 
level, the tube c, expands and raises the lever £, 
together with the valve spindle m, and the whistle 
M, is sounded. The whistle will continue to sound 
until the water is again above the mouth of the 
tube c. 

The patentee claims, “the improved safety 
apparatus for steam-boilers before described, 
consisting of a tube or pipe dipping in the water in 
the boiler, or ina tube communicating therewith, 
and acting by expansion upon a safety valve, 

ubstantially in manner described.” 


INTERESTING ExprrtmEents.—On certain rare 
occasions the sun assumes a distinctly blue or 
green colour. This has been noted at times when 
the air has been unusually clear, and just before 
the sun has disappeared below the horizon, and 
has been attributed to the atmosphere decomposing 
the light as a prism does, and the earth acting as 
ascreen. Professor Rosco has experimented with 
a view to testing this theory by demonstrating the 
chemical properties of the light after passing 
through such medium as opal glass, solutions of 
sulphur, &c., by means of glass globes of an ex- 
tremely thin kind containing a mixture of hydro- 
gen and chlorine gases. He found that where the 
light was not deprived of its chemical power the 
gases united and exploded with a loud report, of 
course bursting the bulbs. ‘This seems to support 
the above theory very clearly. 
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STAMPING AND CRUSHING MACHINERY. 

In the treatment of auriferous and argentiferous 
ores, it is undoubtedly of the first importance that 
they should be reduced to a proper degree of fine- 
ness, and in many instances it ig upon the perfect 
or imperfect character of the machine employed 
for pulverising that the gain or loss of treating an 
ore depends, The qualifications of a good machine 
would appear to consist in the reduction of the ore 
from pieces of a moderate size—that of ordinary 
bucked ore—to a powder so fine as to be nearly, 
though not quite, impalpable, and when this can 
be accomplished in a single, simple machine, and 
with great rapidity, it must be obvious that fur- 
ther economy need scarcely be sought for. There 
may now be seen in daily operation in London a 
machine upon the principle shown in the subjoined 
diagram, and which, although weighing complete 
something less than a quarter of a ton, and driven 
by a caloric engine of only 14 or 14-horse power, 
will accomplish an enormous amount of work, and 
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ning diagonally upward, and for wet crushing 
downward. The machine has, undoubtedly, much 
to recommend it, being extremely simple in con- 
struction, little lable to get out of repair, and 
easily repaired by an ordinary mechanic when 
necessary. Although the stamp used weighs but 
75lbs., it will strike, through the atmospheric pres- 
sure being availed of, a 2-ton blow, and at the 
rate of 200 per minute. The piston and stamp 
head are raised by cams in the usual manner, and 
a vacuum being created in the cylinder beneath the 
valve, great momentum is given to the stamp 
when relieved from the upward motion produced 
by the cams. The principle is, of course, as appli- 
cable to any number of stamps as to one. 

` Apart from its merits in actual use, the atmos- 
pheric crusher or stamp has the great advantage 
of being very easily transported, and that it is not 
costly. It is claimed that it will do the work of 
ten ordinary stamps, whilst it is so simple that any 
ordinary person can runit; and an inspection of 
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in a manner that would be envied by the agents 
of one-half of the mines in the country. 

The simplicity of the arrangement is so great 
that those accustomed to the use of such machines 
will scarcely require to be told more than that it is 
worked on the atmospheric principle ; yet it may 
be well to mention that A is the hopper through 
which the supply of ore to be crushed is kept up; 
H the mortar, with dies inside; and K a strong 
wooden frame, upon which the whole machine is 
fixed. E is the atmospheric chamber, or air cylin- 
der, within which a vacuum is caused beneath the 
piston (not shown in the drawing), the upper end 
of such cylinder being open. Lis an air-valve for 
supply and vacuum ; I the stamps head, weighing 
about 75lbs., piston included; D, cams on the 
main shaft toraise the stamps; F, piston guider ; 
G, main shaft; M, air, or exhaust blast from fan 
blower, to remove the ores as fast as reduced ; and 
J, the plate upon which is secured the outlet pipe 
to receiving box. There is a leather cushion 
between the upper and lower pistons. The outlet 
pipe for dry crushing is shown by dotted lines run- 
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the machine cannot fail to convince that the claims 
are well founded. The inventor, Mr. Childs, 
invites those interested to send him ore for reduc- 
tion, free of expense, and to witness the operation. 


YORKSHIRE Fine Arr AND INDUSTRIAL 
Exuipition.—In a few weeks more this Hxhibi- 
tion will have opened its doors, and with every 
promise of proving a great success. The list of 
patrons, vice-presidents, and executive committee is 
first-class, and those who have ever had anything 
to do with such exhibitions know well how much 
depends on the executive. One thing we would 
call attention to here is the fact that Mr. Nathaniel 
Kendrew, of Bedford-square, Coramercial-road 
East, is the person who receives all the advertise- 
ments for the Catalogue; so that any of our 
readers wishing to avail themselves of that method 
of publicity may know where to go, and how to go 
about it. As the summer holidays will be in full 
blast at the time of the Exhibition, a run might be 
made as far as York and so combine pleasure and 
instruction. | 
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HEATED AIR ENGINE. 

The annexed efigraving represents a Hot Air, or 
Caloric Engine, upon new principles, much like 
steam; ib runs comparatively smooth and still, 
with closed, air-tight doors, it takes the air directly 
into the fire, so that the whole machine is full of 
pressed air. 

The peculiarity of this engine is this:—It does 
not use upon the piston, heated air alone, but the 
products of combustion also; the air to supply 
oxygen for the combustion of anthracite coal, so 
pumped in by pump (D), the carbon is burned 
rapidly and completely under pressure, and the 
resulting carbonic acid gas, from the air, are 
passed from the generator, or firebox, to the piston. 
The piston is in the form of a hollow plunger 
moving in the cylinder (A), so arranged that it 
is fitted and packed only at the top, where there 
is the least heat. 

In this arrangement the common difficulty of 
lubricating a hot cylinder and burning-out packings 
is obviated. The fire-box (G) inside is surrounded 
with heavy fire-brick and soap-stone, which pre- 
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vents burning out the iron, also radiation of much 


heat into the room. The engine is single-acting. 

The cut represents a two-horse power engine ; 
the diameter of the pump is 12in.; that of the 
piston 16in. ; and the difference in the area of the 
pump and piston, multiplied by the usual pressure, 
eight pounds to square inch, shows that the engine 
exerts a two horse-power ; yet with good anthracite 
coal (and no other should be used), good care and 
good fire, it can do at least three horse power. 

It requires about 8lbs. of hard coal per hour, 
or about one ton per month, and some, twenty 
minutes’ attention, to keep it in working order 
ten hours. l 

The larger and smaller engines require corres- 
ponding expense. The speed is regulated by a 
governor, and the amount of power by dampers, 
which pass the air through or over the fire, as is 
required. 

Tt occupies a space six feet square (a common 
stove pipe and ordinary flue being all the draught 
arrangement required), The pipe may be run 
round the room in cold weather and save the use 
of stoves. 

They can be used in agricultural work, or on 
boats, and for pumping, and it is intended to fit 
them on wheels expressly for such uses. 
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In using these engines, says the inventor, there 

is only one great important thing necessary to be 
observed ; and that is to keep them perfectly clean. 
Every night after it cools, it should be wiped inside 
the cylinder and pump, as well as bearings, per- 
fectly clean, so that there shall be no substance 
from the oil and dust, to harden by the heat and 
create friction; also, there should be a fresh fire 
every morning. Wood should not be used except 
in kindling fire. With these cautions closely 
observed (and no accident) parties have not to 
exceed 20s. per year for repairs the whole time. 
. There are some hundreds in use in America, 
driving shoe machinery, printing presses, saws, 
machinery, hoisting, pumping, turning, meat 
cutting, &e, &e. 

W. Y. Edwards and Co., 7, Castle-street, 
Falcon-square, E.C., are the agents for London. 


ELEVATING AND DEPRESSING CANNON. 

Mr. Staunton claims for his invention that in 
all circumstances, and with the heaviest guns, the 
elevation ig perfectly under the control of the 
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gunner, and the gun can be fired instantly upon the 
sighting being obtained. The gun requires no 
trunnions, but is worked on a central pivot, the 
breech resting on two eccentric discs, attached on 
either side of a drum, having ratchets cut for about 
two-thirds of its circumference: a double pall acts 
on these ratchets and retains the gun in its place ; 
a lever at the bottom of the carriage, on being 
pressed by the foot, puts a break on the drum, at 
the same time releasing the pall from the ratchet, 
and enabling the gun to be elevated by the simple 
guidance of the hand. To depress the gun, a hand- 
spike, working in the circumference of the drum, 
on being moved, has the effect of elevating the 
discs and consequently depressing the gun. 
Another advantage is, that there is much less 
surface exposed to the enemy’s fire. 


A paper balloon, which left Belle Vue Gardens, 
Manchester, at 5.30 p.m. on Thursday week last, 
was taken up at Middleton, near Otley, at 7.15. 
The distance is over forty miles in a direct line. 

Gigantic omnibuses, on a new model, have been 
constructed in Paris, specially for horse races and 
other outdoor sights. They are so contrived that 
upwards of fifty persons can be seated on the 
roof, and become a kind of travelling grand stand, 
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PHOTOGRAPHIC TENTS FOR OUT-DOOR 
WORK. 

Ve ingenious operators have exercised 

their inventive faculties to provide us with a 
dark chamber for out-door operations. Numerous 
and varied are the results. In some, the main 
element considered has been lightness; in others 
portability, in others firmness and stability, and in 
yet others the rapidity with which they could be 
erected and re-packed. Some have been like 
knapsacks, some in the form of boxes, others on 
wheels. But the lightest and most portable of 


these was wanting in firmness and rigidity, those 
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had not provided roads at all, in which spot we 
most frequently find the searcher for the pic- 
turesque, who often finds his own progress demands 
all his efforts and attention without the care of a 
cumbersome vehicle very difficult to propel over 
ploughed fields, rugged rocks, &c., &c.; while some 
of those which are so speedily put up by merely 
placing at a certain angle two props for the top 
and thereby opening a box which forms the table, 
frequently even more speedily come down, and 
that too at unexpected times when, may be, yoware 
just anxiously and tenderly developing your plate, 
or cautiously removing it from the silver bath. 
For these and sundry other reasons then we are 
glad to have a tent which is as portable as is con- 
sistent with firmness and stability, as light as is 
consistent with steadiness when erected, and which .- 


n as quickly as is 
consistent with the perfection of its interior con- 
veniences and with neat proper packing, Such 
a tent is that manufactured by Mr. How, which is 
indeed very light, very portable and very complete 
in its inside arrangements, having its sink for 
development, its shelf for bottles, its receptacle for 
the bath, and sundry other handy little arrange- 
ments all tending to make it the best thing for the 
purpose manufactured. We have lighter and 
more portable tents, Leak’s, for instance, which is a- . 
very famous one, but for its practical qualities, its 
completeness and firmness, we certainly award the: 
palm to Mr. How’s. The engraving we give with 
this will explain itself, although if a figure had been 
drawn standing at work erect and with free arms 
and necessary elbow room, as a man, manlike, can 
work in this tent, it would have done more justice 
to the article it represents, 
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LETTERS: TO THE EDITOR. 


[We clo not hold ourselves responsible for the opinions of 
our correspondents. | 


_HLECTRICAL TESTS. 

Sir,—Herewith I send you a plate of carbon with 
electrotyped and riveted strap that has been in use four 
years, also two plates of zinc, one covered with hard 
metallic copper ; it has been perfected about two years; 
thus you may see it is permanent. The other zinc is to 
compare it with ; you will please testify the correctness 
of this, and if necessary hand them over ¢o the gentle- 
man who made some objections to my statements.— 
Momus. 
; [We have these in our possession, and they can be 
inspected by any subscriber interested in electrical mat- 
ters who will take the trouble to call at our office. — 
Ep. £. M.] . 


PHOTOGRAPHIC DARK TENT, 

Sir,—The following is a:description of a photographic 
dark tent, as used by Mr. G. W. Wilson, Aberdeen. 

The tent is composed of a light. tripod of the usual 
height for the frame-work, and a covering of three folds 
of twilled calico, two black and one yellow. The cloth 
is first cut into lengths, about:.a. foot more than the 
length of the tripod frame, then folded from opposite 
corners, 80 that each piece may be‘cut along the diago- 
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nal of the parallelogram into two triangles A, which are’ 
afterwards sewn together so as to form, when laid flat 
on the floor, about three quarters of a circle, B. 
Theedges are cut evenly round, and bound with tape, 
and when a square hole has been cut out of the two 
outer folds of black calico, and two folds of yellow 
cotton to actasa window have been substituted, the 
tent is complete. f 
It can be pitched in half a minute by stretching out 
the tripod, until the legs are about three feet apart; and 


when a few stones; pieces of wood, or anything handy; 
are placed round the bottom-insgide, itis-ready to receive 
the bath and bottles. 


The above is extracted from a paper by Mr. Wilson, — 


which appeared in the “‘ British Journalof Photography,” 
-and from its simplicity, will, I have no doubt, commend 
‘itself to those of the readers of the ENGLISH MECHANIC 
who are desirous of trying their hands at landscape 
‘photography. ' X, Y. Z. 


SILVER PLATING BRASS:. 

Sir,—In your Ewanise Morante’ for June 1st, “ A 
Lincolner” gent in an answer to a-query of mine for 
silver plating brass, &c.. I beg to thank‘ A Lincolner ”’ 
for the trouble he took in answering the same, but I 
wish him to give me a little further information on the 


snbject, as I have tried it and cannot make it answer | 


my purpose. In the first place Imay tell him that what 
I want to give a white appearance tois pale brass, such 
as the brasses on riflemen, and the numbers on railway 
officers’ uniforms. I want them tostand polishing with 
a brush. The way I made up * A Lincolner’s ” receipt 
was this : I put about half-a-teaspoonful ofnitric acid in 


2 cup, and after boiling it I dissolved in it a fourpenny- |. 


piece, and then put in about a teaspoonful of salt and 
mixed the whole up with chalk. I afterwards tried 
mercury inthe same way; I found it answer my purpose 
well, butit would not stand. I have not tried George 
Hardy’s receipts, which he kindly gave,as “ A Lin- 
colner ” spoke wellof his. Trusting he will pardon the 
liberty I have takenin again troubling him, I am, Mr. 
Editor, ANNIE MARRIS. 


: LEVER PALLETS. 
Sir, —In reply to your correspondent “ Sam Slick,” 
No. 59, I send a rough sketch to show how the impulse 
angles for lever pallets are obtained, and will explain 
how the lines are drawn, and also how the same angles 
are obtained mechanically. 

The first line drawn is a straight line as the line of 
centres, then the dotted circle round the teeth ; mark 
the points of the teeth 6,1, 2, Fig. 1, and the centre of 
the pallets H as near the wheel as tooth 1 will permit , 

? 


now draw the lines B and D to H through the points of 
the teeth 6 and 2, next draw the parts of circle A, B, and 
C, D, on which marks the points A outside, and C in- 
side, equal distance from B and D, and draw the lines 
A and C toH; divide each of the spaces between the teeth 


6,1, and1, 2,into equal parts, open thecompassesfrom H to 


the middle ofthe space, and draw the parts of circle P E 
from the line C H, and also V F from the line A H. 
This is the inside locking or dead face. Now open the 
compassesfrom H to point of tooth 2, and drawthe parts 
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of circle O X and W Z. This is.the outside:locking or |. 


dead face. These circles mark the thickness: of the 
pallets, no allowance’ being made for drops. It now 
only remains-to draw the straight lines-VO and P W, 
which are the impulse angles. In Fig. 2 thepallets are 


J reversed, the balance having made one vibration, the: 
lines B and D are drawn through the middle of the: 


spaces between the teeth 6,1 and 2,3, and the angle 
lines, A inside; and C outside. The arc A B, Fig. 1, is. 
one half, and.B-A, Pig: 2, the other half of the pallet-arc 
of impulse, hence the lines B and D are centre lines, so 
for any length of lever measured along the linefrom H 
to B the distance of the line H A, gives half. the arc of 
FIG 2 
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impulse; for instance, Ihave taken the distance H Sas 
the length of lever and have got S T as the lever arcof 
impuise. It will thus be seen that we are not limited 
to any given pallet angle, nor to any length of lever for 
the same pallet angle. The size of roller is obtained 
from the lever impulse arc thus—Suppose the points 
S T fixed, the roller must be small enough to allow such 
a portion of its circumference to come between the 
points, as will preventthe safety pin S passing from § to 
T, while the ruby pin R is out of the fork. The roller 
is hollowed out in front ofthe ruby pin R, to let the 
safety pin S pass while the ruby is inthe fork. The 


diameter of the roller, Fig, 1, is three times the chord of 


S T, so that one-ninth of its circumference will come 
between the points, and if the fork is left just long 
‘enough for the ruby pin R to- carry the safety pin S from 
S to T—the impulse arc of the balance will be 40° as 
360° + 9 = 40. 

To obtain the pallet impulse planes mechanically after 
the dead faces are made an index is fixed on the pallets 
of any convenient length, the scape wheel and pallets 
are put on studs at the proper distance apart, banking 
pins are also put in the plate to allow the index to move 
the distance required on each side of the centre line, 
the corners OP of the pallets are opened until a tooth 
escapeson each side when the index reaches the bank- 
ing, the angles are then sloped until the teeth drop just 
safe on the locking faces V and W, which are now filed 
‘off from F and Z, as shown by the dotted line, so that 
when the teeth drop on tothecorners W and V they will 
“ draw? the pallet in toward the wheel, and detach 
the safety pin from the edge of the roller. The banking 
pins Tare just far enough from the lever to free the 
roller and will also prevent the pallets dipping too far 
into the wheel. 

I regret that some more able correspondent did not 
reply, but hope I have explained the subject clearly 
enough to be understood. HOROLOGER. 


EXPANSIVE GOVERNOR FOR STEAM ENGINES, &c. 
Sir,—It frequently happens in many manufacturing 
operations that great variations occur in the work 
which the engine has to 
perform, and in all cases 
it is desirable that the 
steam should be used in 
the most economical 
manner. With the use 
of the ordinary throttle 
valve, this desirable 
result is not effected ; 
inasmuch as the retar- 
dation is caused by ex- 
pansion of steam before 
admission into the cylin- 
der, thus losing the full 
benefit of the high pres- — 
sure stored in the boiler 
at so much risk. In order, 
therefore, to economise 
in this respect to the 
fullest extent, the steam 
should be admitted to 
the cylinder at full pres- 
sure, and the required 
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À diminution of speed 
A TON effected by a- proportion- 
N j -=S ato duration of the 
Jf wet admission. Such a 
be aaan variable “cut of”? I 


produce by the above 
invention. which I will 
now describe. 
Description.—Fig 1, 
(the bottom of which is 
the top of the slide 
valve case of a horizon- 
tal engine) has cast with 
it the small upright cy- 
linder (closed at top) 
communicating with the 
valve case. The upper half of this has an opening ex- 
tending about. half way round, which is shown as Fig. 
2. Over this: (and fitting: with proper ease) is another 
cylinder (open at botk:ends), and. to a cross bar at top 
ig fixed the-rod proceeding upwards, and working with 
the bent arms:of the governor. At the lower halfis a 
cavity, as seen in Fig. 8. Over these is bolted down the 
eylindrical steam case, provided at the side with steam 
: pipeand at-top with stuffing box, and also with support 
-for-the:bevil wheel actuating the governor. The reyo- 
-lutions.of this wheel being made (by suitable means) to 
correspond with those of the main shaft, and proper 
adjusting weights placed upon the small shelf provided 
on the rod (going through the stuffing box) the effect 
will be, that as the centrifugal force depresses the said 
rod, so will the openings (before described) correspond 
for a shorter time, and thespeed be regulatedas desired. 
The effect will be better understood by referring to 
Figs. 2 and 3, where supposing Fig. 3 passed across 
Fig. 2 (in the direction of the arrow) represents the 
steam on during the whole stroke, then by depressing 
Fig. 3 (and passing it across as before), the inclined 
sides are brought nearer together, and hence the “ cut 
off” takes place sooner. The lower part of Fig. 1 is in 
section. J. H. Huxuzy, 18, Ironmonger-lane. 
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THE SLIDE REST. 

Sir,—On looking over your valuable work this week I 
see that you have given the name of Mr. Mandesby as 
the inventor of the sliderest. Certainly the writer must 
‘be in error, for I have seen a slide rest lathe that was 
made to turn thesurfaces of the printing presses invented 
by the late Earl Stanhope, which I believe would turn 
6ft. ; fromthe size of the surfaces it must have turned Aft. s 
and if we take the dates.of the Harl’s printing press 
appearing, and actually at work, Mr. Mandesby must 
have been quite a youth at the time. 

I am rather inclined to think we have to thank Earl 
Stanhope for the idea, and the mechanics that made his 
printing presses for the sliderest. Thelathe [speak of, 
from its size, must have caused quite a sensation 
among the turners and fitters of those days. 

HENRY WHITEHEAD. 


BESSEMER STHEL. 
Sir,—Having taken your paper for a short time I must 
truly confess that I feel very much interested in its 
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pages and only regret that I have not more time to 


ponder onthem. If I shall not be intruding too much. 


on your time and trouble, I beg leaveto ask your readers 
in your paper whether Bessemer steel will weld, and 
how to weld it P H. H, 


CIRCULAR ROLLING CUTTER. 

Sir, —I beg leave to call your attention and that of 
your readers to the statement in page 208 of the ENGLISH 
Mxzconanic that Charles Taylor, of Birmingham, had 
invented the circular rolling cutter. This is not true, 
for you will find in No. 44o0f your publication, at page 
_ 235, a Sketch and description of the circular cutter, 
alluded to and patented by me on December 26, 1864, 
My only object in calling attention to this is that the 
mistake may be rectified, as I have taken proceedings at 
law against infringements on the above invention. 

JOEN WOLSTENHULME. 

[Our readers will notice that we gave the para- 
graph referred to as a news item, merely stating that 
Mr. Taylor had taken out a patent, but we did not assert 
that he was the inventor.—Ep. #.M.] 


VELOCIPEDH. 

Sir,—I think in velocipede construction it igs neces- 
sary to have two speeds, onefor level ground, the other 
for ascending hills, and I think that one constructed 
like the sketch I send would answer. By pulling the 


lever A it throws the small wheels out of gear, and the 
driver can use the large wheels for level ground and the 
small ones for ascending hills ; the large wheels also act 
as fly wheels to help over the dead points of the crank. 
G. W., Bath. 


HARMONIUM MUSIC AND HARMONIUM CON- 
STRUCTION. i 

Sir,—I have read your valuable journal almost from 
its commencement, and having gained much good by 
so doing, I think it my duty to do something. in return 
for the benefit of other readers. ; 

As regards the commencement of my subject, har- 
monium music :—1. All those who intend to make the 
music, that is the frames and reeds, must first make 
a wood pattern so that they can have the frames cast by 
a moulder from brass; the reed must be cut from sheet 
brass rolled extra hard. 

After the reed is cut from thé sheet brass it must be 
filed nicely to fill up the frame, or very nearly so ; the 
better it is made to fit the better it will sound. There 
will have to be two holes drilled in the reed to rivet it to 
the frame ; this is done very nicely by the aid of a small 
punch, three inches long, with a hole drilled in one end 
of it just to fit the wire you intend to make the rivet 
from; the wire must be no thicker than will just go tight 
in the hole. The most difficult part isriveting the note 
straight, and making it fit well, so that there will be no 
jingling noise when set im motion. 

After the frames are cast they will want dressing 
nicely by filing them bright; then there will have to be 
4 holes drilled in each frame, three holes at one end of 
the frame, and one hole at the other end. Two holes 
out of the three willhaveto be small holes for riveting 
the reed on to the frame, the other two holes remaining, 
one at each end of the frame must be larger; they are for 
screws, to hold the frame and reed on the note, or reed 
pan. I givea description of frame and reed made and 
screwed. 


The wood pattern for frame must be made from deal, 
because it will be nice and easy to work, commencing at 
Lin, thick, and šin. broad, and 4in, long—this is a 16ft. 
reed. This thickness, broadness, and length, 
must be diminished bya little from each . pattern 
till the number of patterns are made, which should 
be 31 in number. There must be two frames cast from 
each pattern, except the smallest pattern, and that 
should have but one cast. The smallest pattern must 
pe žin. thick, Zin. broad, and gin. long. 

I give a diagram of the top note and frame made the 
exact Size, l l 


The reeds must be made very delicately so that they 

. will vibrate easily. ; O 
Asregards e thereeds to pitch, I will give that at 

some future time. Those that havea desire to make an 
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harmonium should find a friend that has got one, and 
get him to open it, so that a good examination could be 
made; this would savea good deal of trouble. The 
principal parts belonging to the harmonium are the notes 
and sound board ; then there are the bellows and key- 
board, pallets, stems, and register. As regards the out- 
side of the instrument, itis only a matter of fancy. If 
Mr. Editor will permit me to explain thematter more 
fully I will do so. . A MUSICAL MECHANIC. 


FRET SAW. 
= Sir,—Seeing so many different kinds of fret andscroll 
saws in your valuable paper, I send a drawing of one. 
The machine is contrived on the following principle: 
A isthe driving shaft which carries a fly wheel B, a 
fast and a loose pulley C, D, and on theend of the same 
shaft B is a disc crank E. F is a connecting rod which 
communicates the motion to a slide block G. At each 
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end of the block G is fixed a rope H and I, which trans- 
mit the action to twoother slideblocks K and L, between 
which the saw blade is fixed. M N O Pare four guide 
pulleys for the ropes. Q is a hand wheel keyed on a lift- 
ing screw R, which screw goes through a nut on which 
the pulley P is bolted fast; by this contrivance the 
saw blade is tightened or slackened. B isa pin on 
which the table T is centred; on its bottom side is 
fastened a segment U to change it to any angle 
required. V is the belt guard. Purr B. 


SPIRIT BLOW PIPE. 

Sir,—I venture to send you a pen and ink sketch ofa 
spirit blow pipe, which I think is superior to the one 
which Mr. Topp claims to have invented in No. 61. It 
is all copper, and cylindrical; but shown in section with 
lid on. The pipe or tube, as will be seen, forms the 


handle, and is put in operation by igniting the spirits, 


which are up to the dotted lines, and extinguished by 
simply putting on the lid; it can be made to meet the 


requirements of almost any class of artisan. It is very 
simple, compact, easy to manage, and stands on its own 
bottom. By connecting another vessel for the regular 
supply of spirits it can be kept going for any length of 
time, and by other simple arrangements the flame can 
be placed in any direction. 

T trust the sketch is sufficiently clear for your readers 
to understand without a figured description, and hope 
that some of your subscribers will come out with some- 
thing that will put this in the back ground, ELJ. 


CALLAN’S CAST IRON BATTERY. . 

Sir,—Having observed in your ably conducted jour- 
nal several enquires respecting the best arrangement of a 
voltaic series for using in connection with medical 
coils, induction coils, and electro-motive engines, I 
take the liberty of suggesting to your readersthe use of 
a battery which I have always found to be the best, 
taking economy and effect into consideration. I believe 
T have had as much experience as most amateurs in this 
department, having experimented with a series of above 
200 cells at once, and with most brilliant results. 

The arrangement is known as ‘“ Callan’s Cast-iron 
Battery,” but I have slightly varied from his model. 
The battery consists (as will be observed in the accom- 
panying drawing) of a round iron cell, with a flanged 
baseto ensure steadiness, On the rim is cast a “ lug,” 
to which a brass screw is attached, to form one of the 
connections. Within this cell (at the top) is cast a thin 
framework for steadying the porous pot ; this iron cell 
forms one of the poles of the battery. A zinc cylinder 
is placed within this porous jar, to which 
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strip of tinned copper, which is attached, by meansof the 
brass screw before alluded to, to the next cell. The 
acids used to excite the battery are as under: For the 
iron cell, two parts, by measure, of sulphuric acid ; two 
parts ofnitric acid; and one part of water—a sufficient 
quantity of this mixture having been previously pre- 
pared to fill the required number of cells. 

The porous cell must be filled with a mixture of one 
part sulphuric acid to eight parts of water. 

The entire cost of this battery (the zinc cylinder 
being sixinches long by one anda quarter in diameter, 
andthe other parts in proportion) should not amount 
to more than three shillings. 

Should you deem this worthy'of a corner in your paper, 
if I should not have made myself perfectly understood, 
I shall be happy to give any further details. 

. EXPERIENCE. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


PowER oF Lens, &c.—Thanks to a Fellow of the 
Royal Astronomical Society forthe information on the 
above subject. Will the same gentleman inform me 
where I can obtain a scale for measuring the image on 
the eye glass, the price, &c. P I also wish to know how 
to ascertain the aparent size of any distant object, say 
at two or three miles, SEPHEUS, 

FOUNTAIN, WATERPROOFING, &0.~In Vol. IIof the 
ENGLISH MECHANIO, No. 44, page 238, a correspondent 
signing himself “Disappointment” complains that he 


‘made a fountain from a description in a former number 


which only plays 6in. above jet and for 7 minutes. Now 
I have made one of the same dimensions, which plays 
18in high, and for 27 min. Can any reader inform me 
how to waterproof cotton fabric, so that it will not stick 
together P—SavTisFACTION, 

PRESERVING THE COLOURS of FLowzRrs.—Can any 
correspondent inform me of the means employed for 
preserving to flowers, which have been cut from their 
plants, their original colours P I have been told several 
methods and have tried them all, but without success. 
The flowers for which I particularly want the receipt 
are pansies.— FIREFLY. 

DRAWING OF LOCOMOTIVE.—Can any reader tell me 
where to obtain, cheaply, a large drawing with plan, 
elevation, and sectionof a locomotive or marine engine? 
I do not wish a French drawing, but English.—A Con- 
STANT READER, 

So~pERING BRASS ONSTEEL.—Can any reader tell me, 
or explain to me, the reason why brass will not adhereto 
some descriptions of steel when melted, while in other 
cases it does so readily. In many instances we have 
much trouble, for when taken from the fire and cooled 
n vee) comes right away. We use only the best cast. 
steel, 

Earta Prarz.—Will “Electra” or anyother reader 
kindly inform me what is the best metal to use as an. 
earth plate, of what dimensions ought it to be, and how ` 
deep ought it to be buried ? Also, what is the best means 
of coating copper wire with india-rubber P—Vouta. 

MovrprEp Hanp-Rart.—Can any reader inform me 
of the method used in veneering moulded hand-rails for 
superior staircase work P—Gazo. F, 

CLEANING BURNISHED Stern Ornamints.—I shall 
feel greatly obliged if any reader will be kind enough 
to furnish me with a receipt for the cleaning of 
burnished steel ornaments.—W.B., Strand. 

GALVANICG Battery.—Will any reader explain the 
action of a Grove’s galvanic battery, and say what is 
the proper way to put it out of work, so that it may not. 
waste, but beready to recommence at any time P Would 
ee Ne accomplished by lifting out the platinum plate P 

Horizontan Ene@ine.—Will any correspondent in- 
form me what size wheel, or what weight I must have 
for a small horizontal steam engine, 3Zin. inthe stroke, 


and 1gin. in the bore, and what power the engine will 


be? Perhaps our useful friend, ‘Siamese Twins,” will 
favour me with advice.—EHpwin G., a Poor Mechanic. 

BELLEINGING.—Can any ofthe readers of the ENGLISE 
Mecranic inform me if there is any work published on 
‘ Bellringing,” and where I might obtain the sameP I 
am anxious to know the changes, &c., for a peal of six 
bellsP--CHURCH BELLRINGER. 

Locomorive Ewq@inyu.—Can any correspondent tell 
me how it is that they use the inside cylinders and 
crank axles again, in place of the outside ones and 
straight axles in locomotive engines P—H. H. WORSLEY . 

Organ.—I shall feel greatly obliged to any reader 
who will inform me where I can get two octaves of 
metal organ pipes, to add to a small organ (pitch from 
c below the stave in the treble clef to o above the stave 
in the same clef) and what wil be about the price per 
octave.—X. X. X. i 

ELECTRO-MAGNETIC Enerne (illustrated on page 32). 
— Will “Carbon” be so kind as to give me respective 
lengths of frame F, rod R, lever L, brass shaft cam X, 
keeper K, crank C, size of iron core for magnets, and 
howto coilthem? The above for fly-wheeel, diameter 
4in, Is the wheel insulated from the shaft P—S§. O. i 

ELECTRO-MAGNrET.—I should feel grateful if some 
correspondent would furnish me with any information. 
on the following subject :—The best means of construct- 
ing a powerful electro-magnet. 1. What size and kind 
of galvanic battery and coil would be best to givea 
lifting power of 250lbs. to a soft iron horse-shoe magnet ? 
2. What size magnet would be desirable to give the 


‘above result? 3. What kind of coil should be used 


round the soft iron magnet; what size and length of 
copper wire would be required and how applied in 
detail? 4. And supposing an electro-magnet be pro- 
duced capable of holding up 250lbs. weight when in 
contact with the pole ends of the magnet, what power 


is: joined a | would such an electro-magnet exert when the weight 
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was placed at the respective distances of 1-16th, 1-10th, 
3, 4, and din. from its poles? 5. If one battery will 
magnetise at the same time more than one soft iron 
magnet with the same power as it will one, and if not 
in what proportion to the number of magnets is the loss 
of power P—E. TYDEMAN. oe 

ČARTE DE Vısırs.—Will any kind subscriber inform 
me where to buy the prepared paper for printing cartes 
de visite from a portrait on glass, and how to set them 
when printed, and the smallest quantity of the paper 
that is sold at a time P—JUPITER. 

Toous, &t.—I should be much obliged to an ‘Old 
Hand at the Lathe,’’ or some other correspondent, who 
could inform me what kind of tools are generally used 
by engineers for boring holes in cast iron or brass, such 
as pulleys or wheels, say from lin. to 2in. diameter. A 
sketch would assist me. I should also like to know 
where to purchase tools for boring holes of standard 
sizes, and what would be their probable cost? I also 
want to know where the varnish used by wood pattern 
makers can be had, or by what name it is known,— 
SALOPIAN, i 

ARMSTRONG Guns.—Can any reader inform me where 
I can procure drawings or engravings to scale of the 
Armstrong Guns in the British service P—Fosco. 

HLECTROTYPING.—Can any reader tell me the cause 
of the copper shell of an electrotype “ buckling” in 
course of “ barking in’? with type metal, also propose 
aremedy? Ihave tried all the dodges I am master of, 
but have failed.—T ro IN 4 Frx. 

ProtograrHic Lensres.—Whilst much has been 
written about grinding lenses, no one has given any 
formule or directions for making photographic lenses, 
nor the means of determining the particular thickness 
ofastronomical objectives. Perhaps some correspondent 
would oblige the querist by stating the formule for 
determining the following in photographic lenses :— 
1st. Freedom from spherical aberration. 2nd. Flatness 
of field. 3rd. Coincidence of chemical and visual foci. 
And with regard to astronomical lenses, how I am to 
find the radius of a3in. objective to give a focal distance 
of 30, 36, and 40in.—OprTics. 

TESTING ANEMOMETER.—Will any reader inform me 
how to test the correctness of the indications of a small 
Robingon’s “cup and dial ” anemometer, the distance 
between centres of cups being 1°12ft P—INQUIRER. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


The attention of the subscribers to the ENGLISH 
Mercuanic is especially directed to the advantages 
offered by this column. No charge is made for notices ; 
but the column is intended for the benefit of subscribers 
who wish to exchange articles only. For all who wish 
to sell, the advertisement columns are open, at an ex- 
geedingly cheap rate of charges, 


CARPENTERS’ Toois.—* Odonto ” has apair of hori- 
zontal brass cylinders 4in. stroke, 1} bore complete, and 
a brass lever safety valve, which he will exchange for a 
set of carpenter’s tools. Address, O, Post Office, 
Hindley. 

JOINERS’ Toors.—In answer to “ Frenail’? I have 
about £15 worth of very good joiner’s tools, and if he 
will send me a list of those he likes, we can perhaps 
come to terms.—WiLLiam Huxiwoop, Taylor’s-square, 
Moss, Rochdale. 

MEDICINE CHEST, TELESCOPE, &c.—I have a nice 
medicine chest complete, with scales and weights, pestle 
and mortar, measures, &c., in mahogany case complete. 
Also a 3 foot telescope, a little out of order but all the 
glasses in it, which I would exchange for a good model 
of steam engine, or any other kiad of engine that would 
give out ¢h. p.—Aw OLD SUBSCRIBER, Cowden, Kent. 

Mıcgoscors.—I have the following articles:—l, 
electro-magnetic machine (will carry 14 stone); 2, 
magic lanterns, with slides, &c. ; 3, electrical machines 
(good). Iwould exchange any one of these for a good 
microscope, or small lathe with several chucks, or a 
good steam boiler (copper) about 18 or 20 inches long, 
by 8 or 9 inches diameter, with fittings. My address 
is X.Y.Z., Post Office, Holmfirth, Yorkshire. 

CANARY Cacu.—l have a very handsome canary cage, 
the fellow to it was sold for 2 guineas; I have had 30s. 
offered by a furniture broker. I should like toexchange 
it for a telescope with an achromatic object glass, of the 
value of 34s. Address: J. Roprnson, Brighouse. 

Magic LANTERN,.—I reply to “Phantasmagoria” I 
have a copy of ‘‘Glover’s Manual of Chemistry,’ and 
“Denison on Clocks and Locks,” which I will give for 
his magic lantern, &c., if he will send his address to 
B. W., Goole Post-office. 

Harmonium Keys.—In the Enauise Macuanic of 
June 8th I see that “Z” wishes to exchange a set of 
harmonium keys and bellows, fixed in a case with 
mahogany top, and about a gross of reeds (all new), 
for a complete set of photographic apparatus, 
% plate, &c. I have a ł plate camera, and all 
the necessary apparatus for taking positives and 
negatives, and would also give all the information I can 
about them if required, but would like to know more 
about the instrument “Z” possesses, if it is an old 
piano being turned intoan harmonium, or if built by 
sZ” himself.—Jouw Coaton, 53, Laxton-st., Leicester. 

Lone Saws.—I have eightlong saws for sawyers in 
ship yards, also six handles. The saws are from llin. 
broad to 2 inches, each 6 feet long. They are quite 

clean fromrust. I would be glad to exchange them for 
anything useful of the value of about £2.—Davip 
Kwie@xt, Telford’s-buildings, Dudley Colliery, Northum- 
berland. 

Bence Vicz.—*J.G.B” has a parallel bench vice, 


sin, jaws, to take in ajob 10in. long; cost 50s., and has 
been very little used, which he will exchange for a 
microscope, mechanical instruments, or any really use- 
ful article of corresponding value.—Address J. G. B., 
care of Messrs. Guthrie & Shier, Jewellers, Glasgow. 

VELOCIPEDE WHEELS.—‘‘ Sussex ” can obtain veloci- 
pede wheels of any dimensions by applying to W. 
Poatr, West-street, Havant, Hants. 

Apprrss.—‘‘ Dens ” I see requires my address. Iam 
very sorry I have delayed to send it so long. It is 
ULRICH Zuine ius, No. 10, Livery-street, Birmingham. 

Vent Peg.—* J. W. W.” the inventor of the new vent 
peg illustrated in the Enesa Mxcuanic of December 
the 15th, isrequested to communicate with D.Connouuy, 
of 207, Brompton-road, S.W. 

Borter.—* Engineer” begs to say that he has written 
to Mr. Hall, No. 1, Back Parliament-street, and the 
letter has been returned through the dead post, so if 
Mr. Hall will please send his address corrected to the 
Editor of this paper it will be forwarded to ENGINEER. 

Back NUMBER WANTED.—To complete my 2nd vol., 
Iam in want of No. 31. Icannot get it through my 
bookseller, and find that it is again out of print. If 
any of my fellow-readers has a spare one, I am willing 
to give more than its original price.—H, R. 

MEDICAL Gatvawic MACHINE in good order. It con- 
sists of mahogany basis, 12in. by llin., cylinder Sin, 
diameter, with brass core to slide in and out to regulate 
the strength, 3 brass pillars for the support of the 
armature and spring ; the spring viverates on both arms 
of the horse-shoe magnet, 2 binding screws for battery 
and 3 for power, with brass handles, and 2 of Daniel 
battery with zinc and porous cell. I will exchange it 
for a good microscope with magnetic stage and lens, 
or pay a little difference.—Magweric. 

Scrott Worx.—In answer to L. L. H. H.’s question 
(Scroll, No. 57.), if he will communicate to me, and send 
to this address, I will furnish him with a formula for 
striking a scroll to any given height, number of revolu- 
tions, and give size of eye, or any other figure that 
requires practical geometry.—GEo. FULLAGER, 63, 
Chapel-street, Mill-town, Sheerness. 

Booxs.—I would exchange for a lithographic press, 
and make up with cash, any of the following standard 
works; all are the latest editions and good as new :— 
Faraday’s “Researches in Chemistry and Physics,” cost 
18s.; Cooley’s ‘Cyclopedia of Practical Receipts,” 28s.; 
Foune’s ‘‘Manual of Chemistry,’ 12s.; Makin’s 
“Manual of Metallurgy,” 12s.; Sullon’s * Volumetric 
Analysis,” 7s. 6d.; Goldeny Bord’s ‘Natural Philo- 
sophy,’’ 12s.; O’Neil’s “Calico Printing and Dyeing,’’ 
6s.—CHEMICUS. 

MODEL TEAM ENGINE, &c.— I have a model 
steam engine (table principle), cylinder lin. bore, 
2in. stroke, with boiler, all well made. gal- 
vanic apparatus in mahogany case, cost 42s., and 
about 15 half-crown numbers of ‘‘Tredgold on the 
Locomotive,” many fine steel engravings, which I am 
willing to exchange with “Justo” for his microscope if 
he thinks proper. For particulars he can address 
W. S. R., 9, Dale End, Birmigham. 

FRETWORK Saw.—lI feel obliged to George S. Grimston 
for his kind attention to my question, and if he would 
send his address to the secretary of the Solent Steam 
Packet Company, Lymington, Hants, he would be glad 
to correspond with him.—W. G. L. 

CHEMICAL Casinet.—I have a Statham’s guinea 
chemical cabinet, nearly new; I should like to exchange 
it for the headstocks of a small lathe.—C. B. B., 
Veterinary Infirmary, Grosvenor-strect, Oxford-street, 
Manchester. 

Sewin Macuine.—I wish to exchange a lock-stitch 
sewing machine suitable for warehouse work, value £8, 
for al horse-power boiler complete, upto 60 lbs. pressure, 
or a small 1 horse-power gas engine.—THomas SHEP- 
HERD, 6, Peel-square, Barnsley, Yorkshire. 

PHOToGgRAPHIC.—W. has a large Leake’s dark tent, a 
stereoscopic camera with two excellent little landscape 
lenses, a large show frame for a great number ot whole 
plate pictures in the extra large mounts and carte de 
visite, and some portrait specimens, small, and life size, 
in chalks and oils, any, or all of which, he would be glad 
to exchange either for books containing choice modern 
wood engravings, works on costume or antiquities, &c., 
for himself, or for some little mechanical aid in the way 
of domestic convenience for his spouse, W., 17, Prospect- 
place, Wandsvworth-road. 

PHOTOGRAPHIC APPARATUS.—In reply to W. R. Lopp, 
I have a photographic apparatus; the lens is a first-class 
-plate one, and the camera a }-plate expanding one, 
both in first-rate order, and I have all the chemicals and 
different articles required for operating, including 
camera, stand &c. If W. R. L. can arrange to give his 
harmonium in exchange for the above he can communi- 
cate with H. FINLAY, Jun., 16, South Frederick-street, 
Glasgow. 

PHOTOGRAPHERS’ MatErrats.—If “Z” will forward his 
address to me, I can set him up with every requisite for 
producing first-class photographs (not requiring them 
myself), including—camera, lens, with rack and pinion, 
adjustment stops, tripod with shifting bed for taking 
stereoscopic views ; also stereo adjustment, dark slides, 
carriers, printing frames, dishes, funnels, measures 
graduated, &c., collodion developer, fixing and toning 
solutions. I would make an exchange for har- 
monium keys, &c.—Address T, RusHBRooKE, Culver- 
street, All Saints, Colchester, Essex. 

Parts or STEAM Enginz.—I have the different parts 
of a beam steam engine, as follows:—Cylinder 24in. in 
diameter by 5in. stroke, column or pillar, walking beam 
and connecting rod; all the parts are nearly finished, 
(the cylinder completely finished), and if put together 
would form an engine worth at least £4 or £5. Lam 
willing to part with it for some useful article.—H, 
FINLAY, Jun., 16, South Frederick-street, Glasgow. 


REPLIES TO QUERIES. 


Works on Orrics.—If M. J.C. Stradbroke (No. 63) 
wishes to know what books he can obtain containing 
rules for the formation of achromatic lenses, he will 
find the following very useful :—‘ Chambers’s Educa- 
tional Course,” 1s. This is the book I would recom- 
mend a beginner to get; but if M.J.C. wishes to enter 
into the subject mathematically, I recommend Potter’s 
“ Elementary Treatise on Optics,” Part I, price 9s. 6d ; 
Part II, price 12s. 6d. The ‘‘ Hand-book of Natural Philo- 
sophy,’’ 3rd vol. Optics—price 5s., by Dr. Lardner, may 
also be read with advantage, but I should not recom- 
mend M. J. C. to purchase that vol. taken from ‘‘ The 
Museum of Science and Art,’ which is only 2s. 6d. 
These works are published by Waldon and Maberley.— 
Davin KwicHt. 

SULPHATE Or Inon.—George Hazlewood asks how to 
make sulphate of iron at a cheap rate. If he is using a 
small quantity only (probably as an amateur photo.) he 
will find it best to buy crystals, say by the pound, 
which he can do readily for 6d., or at most 8d.per pound 
at the photographic material depots. If he prefers 
making, let him proceed as follows: into a stone, glass, 
or earthenware vessel place a quantity of clean bits of 
iron (filings will do), then cover the iron so placed with 
oil of vitriol diluted with two or three times its weight of 
water, then set the whole aside until effervescence ceases, 
say two or three days; or aweek at the end ofthat time 
crystalize, and throw away the mother liquor; it is best 
to use an excess of iron, as acid crystals give weak 
pictures. Or G. H. may adopt the following: Dissolve 
the impure green copperas of commerce in its own 
weight of water, acidulated with sulphuric acid, filter, if 
the copperas was yellow (percxidised’, evaporate and set 
aside to crystalize.—CHEMICUS. 

Brass PonisHine.—Brass may be polished without a 
burnisher, by using an exceedingly fine cut file, and 
fine emery cloth ; butitis curiousthat ‘*Feehem’’ should 
not prefer the burnisher; because it is far superior for 
polishing to any kind of file with which we are ac- 
quainted.—CamEron KNIGHT. 

SCREW PLATE.—A. Hvyershed will experience some 
difficulty in obtaining such small screws so nicely made 
as he requires: neither is it probable he could cut them 
with a screw plate; if he requires them for dividing 
apparatus, the better way would be for him to properly 
cut a screw with ten threads perinch. The only true 
way to do this is by the lathe, with a 20 wheel upon the 
mandril and 100 wheel for the driving screw; which 
being done he can adapt his dividing wheels accord- 
ingly. I will also mention a method by which he can 
himself cut screws of 100 per inch, which shall approach 
to the mathematical correctness he speaks of. He must 
first determine some length, or some portion of extension 
that he considers to be one inch, or two or three; then 
apply this length to that part of the driving screw 
which is to be used for cutting the identical screws; if 
the one correspond to the other, and also to the 
length determined to be one inch, by the engineers who 
made his lathe, the wheels to cut 100 per inch, or pro- 
perly speaking, the thread he wishes, are 30, 100, 20, 
150; the driving screw having four per inch. By delicate 
manipulation he may succeed if his screws are large 
enough to endure the lathe process without breaking. 
He will derive much instruction from a clever screw 
maker named John Knight, who makes them to about 
100th of aninch diameter: his address is 40, Albert- 
street, Barnsbury-road, London.—CamEron KNIGHT. 

LATHE ror Screw Curtine.—If" J. L. B.” is making 
a nut, it should be a long one, to equalise the wearing 
of the leading screw; this screw should be of the same 
diameter at one end as the other, to admit of reversing : 
the nut being long, the easiest way is to make it of tin, 
and cast it upon the screw; but it should not be 
spht; a half nut is the proper thing, attached to a slide, 
working between dovetail guides; the safest way to 
ungear the nut is by a spanner that fits the outside end 
of the spindle with the lever for moving the nut slide; 
this slide may move upwards or downwards; but while 
being ungeared it should move downwards. The quick 
return motion spoken of is effected by a useful old 
affair, called the overhead motion; this consists of an 
attachment to the spindle for communicating to the 
lathe pulley the requisite quick return. In addition to 
the band pulley, there are two other sets, differing in 
diameter according to the required difference of speed ; 
each of these sets has a band; one band being crossed, 
which alters the direction of the motion at the same 
time that it alters the velocity.—Camrron KNIGET. 

ComrTs.—I beg to say in answer to the query of John 
Whitaker that the orbits of comets are elliptical. When 
another is expected I must leave to amore experienced 
astronomer than myself.—JUPITER. 

COPYING CARTES DE VISITE,—‘‘ An Amateur P.” has been 
misinformed. Cartes can only be copied by the camera, and 
need not be reduced if the camera pulls out sufficiently long, 
because the focus of the lens rapidly increases as it is placed 
nearer to the object; this is very clearly explained in Cox’s 
‘ Compendium,” advertised in the ENGLISH MECHANIC. — 
A PROFESSIONAL PHOTOGRAPHER, 

WIRE COVERING Macuiny.—If T. W. C. M. will only 
refer to a back number of the EnaLisH Mecsanic, I think 
it is of the 14th July, ’65, he will find two very good descrip- 
tions of a wire covering machine, one by a contributor who 
styles himself ‘‘ Lantern Brass,” end the other by a Mr. J, 
Ward, Norwich, who, I have no doubt, will furnish him 
with all particulars if referred to.—R. V, MOSLEY. 

PARKESINE.—Peter Hard wishes to know something 
of Parkesine, Parkesine is a material made by the 
chemical combination of oil and cotton. It is applicable for 
telegraphic insulation ; varnishes ofall colours can be made 
exactly to imitate ivory, tortoiseshell, and a variety of other 
beautiful natural productions, It is now being manufac- 
tured in Hackney Wick, London, by G. Spell & Co., where 
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Peter Hard can obtain all information he may require, — 
COPPER., : 

Tupu LEVER ESCAPEMENT. —Being a subscriber to the 
monthly part of the Mecmanro, it was only to-day that 
I observed the question of “Amateur Sam Slick,” in 
regard to the angles of lever pallets,and the definition 
of the terms “draw” and “drive.” In reply to ‘A. S.S,” 
I beg to inform him that it would require more space in 
the MecHANIc to give a perfectly clear description of 
his first question than the Editor would care to set 
aside. There are a great many technical terms con- 
nected with the lever escapement, such as, drop, im- 
pulse] planes, locking edges, arcs of vibration, and 
impulse, bankings, &c., but I never before heard of such 
as “draw” and “drive.” IfA. S.S.” wishes to havea 
thorough description of the lever escapement I would 
recommend him to procure this month’s part of the 


Horological Journal, in which he will find the first part : 
- of an essay which when completed will give ail the i 


information required.—_Joun Mc Kay, 41, George-street, 
Edinburgh, June 11th, 1866. 

CENTRES FOR A WATCHEMAKER’S LATHE.—I observe 
that “Amateur Watchmaker’? has been answered by 
“ Horologer ” and “ Cestrian.” ‘‘ Cestrian’”’ says that 
the rounding-off centre must be made of brass, while I 


presume “ Horologer’? means his to be of steel, from | 


the fact that he uses the other end of the centre for 
running up his pivotsin. I have tried both, and find 
neither suitable ; brass, however well hammered it may 
be, takes dust into the grain, and requires one to be con- 
tinually cleaning out the hole when working with it, to 
prevent it marking or grazing the pivot. Steel cutters 
require the holes to be well glossed, which is very 
difficult, to prevent marking the pivot, more especially 
when the centre is very thin, to take ina very ‘small 
Geneva scope pinion or cylinder. I find gun-metal the 
best of all that I have tried ; the longer it is in use the 
better it becomes ; it can be reduced thin enough to take 
in the shortest pivot without any risk of marking it.— 
Joun McKay, 41, George-street, Edinburgh, June 11th, 
1866, 

ELECTRO-MAGNETIO MACHINE.—Y es, it is a magnetic 
electric machine ; I now see my mistake. I wish to 
construct one, merely for experiment, that will give a 
pretty sharp shock. Many thanks to ‘ Electra” for 
his kind offer of information: Iam now in hopes that 
I shall get through my difficulty.—F. R. F. 


Sranine Wax Varnisu.—‘A. D.” (page 94) must 
dissolve sealing wax in methylated spirit —AMATEUR, 
Suftolk. 

Frence Porrss.—In answer to H. Fisher:—French 
polish if properly applied will answer for turned articles. 
In using avoid continued rubbing on the same spot, 
traversing the rubber as the work revolves,—AMATEUR, 
Suffolk. ; 

VARNISH FOR Viox~ins.—In answer to“ Cremona.’ :— 
The varnish used for violins is what is called a “fat ”’ 
or oil varnish made with amber. This is the most in- 
soluble of gum resins, and in its natural state 
soluble, I believe, only in chloroform. It contains an 
essential oil, oil of amber, and, until deprived ofthis by 
the process of melting, cannot be mixed or dissolved in 
spirits of turpentine. To form it into a varnish for 
violins, melt it very carefully in a sand bath (a small 
iron saucepan half filled with sand in which a small 
thin cup is embedded to contain the amber; which 
should be coarsely powdered, will auswer the purpose). 
If black smoke comes from the melting amber, the heat 
is too great—the amber is burning; the right heat 
must be found by trial, it will be pretty well marked by 
the smoke or vapour being light coloured or white, 
This indicates the evaporating oil of amber, which may 
be condensed if a retort and receiver is used. The 
vapour has a very powerful penetrating smell. A small 
quantity of amber will suffice, say 1 drachm, to make 
varnish for 2 or 3 violins. The amber when sufficiently 
melted, will, when cool, be of a dark brown colour, and 
in small brittle flakes. In this state put it into a small 
bottle with camphine (the best spirit of turpentine pro- 
curable), sufficient for solution (about four times the 
bulk of the prepared amber), Allow the mixture to 
remain a day or two, with occasional shaking ; then add 
best drying linseed oil, equal to $ part of camphine. 
The varnish thus formed, size your violin, and get the 
grain of the wood thoroughly smooth, and apply the 
varnish with your finger on a warm sunny day, expos- 
ing the violin to the sun and air; a number of coats 
will be required, but a second should not be put on 
until the first is dry. Colouring matter may be rubbed 
up with a palette knife, and some of the varnish, but 
there is great difficulty in laying the colour on smoothly, 
—AN AMATEUR, Suffolk, 

Drar CiEraNiInG.—tIin answer to‘ L. M. W.,’’ p. 133:— 
If your gilding turns green itis owing probably to the 
gold being alloyed with copper or silver.—AMATEUR, 
Suffolk. 

Ovar Toon Hanpies—in answer to L. Lucas, may 
be made thus :—Having turned your 
handle round, and rather larger at the 
mandril end than required, slightly 
alter the centre at that end, when a 
segment may be cut of from one side, 
as in the sketch, where the shaded part 
shows what will be removed by second 
turning. The sharp ridge may be scraped 
away. The oval form. will decrease 
gradually to back centre.—AmatzEuR, Suffolk. 

DovETAILING AND Mortisine.—If “Paradox ” will 
state what assistance he requires and what he wishes to 
dovetail and mortise, I will do my best to help hin.— 
DOVETAIL Saw. 

Lens.—In reply to “Z,” he can havean English achro- 
matic lens with Waterhouse diaphragms for portraits, 
6x5, and views 10x8, walnut camera, with sliding 
front for sky adjustment, bath and dipper tripod stand 
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and brass ring with some chemicals, for his harmoni um, 
—Address W. W., 34, Davies-street, Oxford-street. 
Horprr Bevet.—in answer to ‘ Sandle,”? in No. 61, 
Vol. III., I beg to send the following rough pen and ink 
lines. Suppose Fig. 1, A, B, C, to be the hopper, or any 
such like, draw D at right angles off A, also draw E at 


7 A 
right angles off C, any distance on C, divide E into two 
equal parts, as shown by the circle. Through the circle 
draw F, which is the bevel required, and will be found a 
most expeditious and correct way of getting such bevels, 


FIC,2. 


Fig. 2, shows a common way with workmen. Bevel the 
edgeand apply your square on the beveled edge, which 
will be the same. G the beveled edge.—A. M‘'KENZzIE, 
Glasgow. 

SADDLE or Screw Curtine Latux.—Seeing that J. L. 
B.” of Manchester, wishes to know themost easy mode 
of disconnecting the saddle from the screw of a screw 
cutting lathe, [would recommend the following :—Have 
cast upon the saddle the box as shewn in diagram, 
through which the screw works loose. The half nut is 
elevated or depressed by the small crank working 
through the boss in the square plate that covers the box 


moved by the lever and ball weight. 
hoping I do not trespass on your valuable space, but 
wishing to contribute my mite to the advance of 
science.—(A, the saddle: B, bed: C, weight on lever: 
D, regulator screw: E, half nut: F, plate to cover the 
a box: G, small crank to lift the nut.)—WILLIAM 

RICE. 

Curting Stencrn Prates.—In answer to “R.B,” in 
No. 63, the acid used for cutting stencil plates is nitric, 
diluted with about 4 of water. Ifthe back of the plate 
be smeared with avery little oil, the cuttings will come 
out clean. I find a good ground for the etching of 
these plates to be made by rubbing on them, slightly 
Bees over a Spirit lamp, a cake of common heel-ball. 
~—Fosco. 

CLocK WHEELS.—‘! Clockwork” can obtain the wheels he 

requires of Mr. Frankland, Garnault-place, Clerkenwell. 
I cannot tell him the price. —RIOHARD PEARSON. 
_ SpeouLtum, A, A. A.—The price of the speculum required 
by A. A, A. would be about 5s.; no doubt Mr. Cox, of 
Skinner-street, would supply him with a good one,—RioHARD 
PEARSON, 

WATERPROOF CEMENT,—‘* Aquarium ” can make a good 
cement for the purpose he requires by mixing equal parts of 
red and white lead into a paste with drying oil. The sur- 
face of the wood should be painted in order that the cement 
may adhere to it. —RICHARD PEARSON. 

SILVERING Brass.—J, E. and others will find the follow- 
ing to be the simplest and most expeditious method of 
silvering by immersion. Clean the articles thoroughly 
and then immerse them for afew: seconds in a solution of 
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cyanide of silver, which will effectually plate them without 
any further trouble. I always make use of this process for 
small articles, and so can speak from experience, —RIOHARD 
PEARSON; | 

ReDvcInG Zinc.—John Starling may obtain zinc in 
powder by pouring it, in a melted state, into a wooden 
box with a closely fitting lid, and keeping it violently 
agitated by shaking it about in the box until it is cool.— 
RICHARD PEARSON, 

COPPPER WirRe.—‘‘Telegraph,” should write to Mr. 
Cox, of Skinner-street, who will give him all the informa- 
tion he requires.—RicHARD PEARSON, . 

ELECTROTYPING,—“ Blackburn” can easily make his deep 
moulds conductible by brushing them over with a solution 
of phosphorus in bi-sulphide of carbon, and then quickly 
immersing them in a weak solution of nitrate of silver, 
Great care must be taken that none of the solution of 
phosphorus be dropped about, as it will ignite spon- 
taneously on drying,—RicHARD PEARSON. 

HLECTOTYPING.—In my answer to "W, J.” in No. 64, the 
word “rough” should be “tough.” The typographical error, 
by altering the sense, may have puzzled “W, J.7"— 
RICHARD PEARSON, 


ANSWERS AND NOTICHS TO COR- 
RESPONDENTS AND READERS. 


GQ. H.—There is so little novelty in the idea th 
undertake to engrave the deuh: = yee 

ULRICH ZUINGLIUS.—Received, but we cannot spare space 

CHEMICUS.—You can obtain the specification by sending 
stamps or money order to Mr. Bennet Woodcroft. at the 
Commissioners of Patents’ Office, Southampton-buildings 

ii Chancery-lane. f 
N EARNEST FRIEND.—Your suggestion will be consi 
at the end of the year, Thanks for your cui 

G. H. (Barnsley).—As to great part, you have simply 
described how vessels are launched,” “Ways” have 
served until now, and will serve again; it is only where 
the inclination is wrongly calculated that a hitch occurs. 
It is very possible, notwithstanding all said about the 
Northumberland, that a very slight disturbance took 
place in the ground over which she was built, and thus 
the inclination was altered, and £30,000 had to be spent 
to float the leviathan. You may not be aware of the fact 
but that which you have illustrated has been tried before. 
and will be tried and used again, but never for ship. 
launching. What we require is a building dock, so that 
a vessel may be floated where she stands and taken out 
readily either into the river or to the sea. Many thanks 

{ for your no ma si ieee 
LFRED.—Write to Mr. Spon, bookseller, Bucklersbury. 

E. Ms area pear ene can obtain the engines of 

. Chaplin and Co., 9, am-street, Adelphi, or 

John Fowler, 28, Cornhill. ee ee 
Oponto —We shall be glad to receive contributions from 

you when you can find leisure. 

OLD Beacon (South Shields).—We are afraid that you are 
es ‘a ae Ne reader, An article on the lime 
ignt, by Squire Baxter, hag been runnin : 
weeks in the ENGLISH MECHANIOQ, SONOROS 

ANSELM SPLAINE.—We should advise 
experiment yourself, 

W. K.—We trust that you may not find yourself mistaken, 
If. you are convinced of certain success any patent agent 
will carry it through for you, on the terms you mention, 

J. H. GARTRELL.—We are not acquainted with any really 
good book on the subject, but a series of illustrated 

= een crap appear in the ENGLISH MECHANIC. 

IDO— Wi nd many articles on soldering i 

numbers of the ENGLISH MEcHANIO, pees ee 
TREENAIL-MAKING MACHINE.—Our correspondent who 

dates from Penryn can obtain all the information hera 

quires by writing to Messrs, Ranzomes of Ipswich, 

FAIRPLAY.—We cannot see how your suggestion can be 
carried out. Write again, 

E. YarEs.—You will see the terms of subscription on the 
second page. 

i Sein PRR ` ew e etna London. 

- HILL.—Longmans, Green & Co., Pate - 
Srema. — Received. — E 
BILL WALKER.—We shortly publish the working parts of a 

large velocipede. 

THOMAS HOOPER, —Your suggestion will be considered. 


you not to try the 


I now conclude, | E. PHELAN,—Let your pot be 2ft, Tin. in height, diamete 


at top loin., at foot, 9}in.; Tin. from bottom mount an 
inch fiange, well riveted, this will allow a sufficiency o 
surface for the steam to impinge on, Half way down 
mount a Strong iron band (lgin.), from which the iron 
pee bi Se ; Cre Should be 2ft. in length. Let 
e vessel be well tinned inside, if i 
will last a lifetime, ee ea aa 

F, OGLANDER.—Nitric acid is composed of one part of - 
nitrogen to five parts of oxygen. 

G. PRINGLE.—To give a polished appearance to plaster 
casts rub them over with a solution of curd soap in 
water, ” 

8. PARKER.—Chloride of barium is chiefiy used as a test 
for sulphuric acid, It is easily produced. 

A, ORR.—You have been taken in and have purchased 
a gem made from silica coloured with a metallic oxide. 
F, GREENE.—A solution of soda will remove what is only 
a vegetable icrustation. The fur in your spirit bottle 
me be easily removed by rinsing with dilute muriatic 

acid. 

COUNTRY MurcHANIC.—The term “achromatic” means 
‘‘ without colour.’ To make a polariscope: get two tin 
tubes, each 6in. long, and about 2in, wide ; let one be so 
much narrower than the other as just to allow it to slide 
and turn round inside of the other easily, At one end of 
each tube fix a piece of plate-glass, the back blackened 
These plates must each be fixed at an angle of 33°, that 
is, about a third of aright angle, The tubes should be 
blackened by rubbing them on the inside with lampblack 
mixed with a little glue; 
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PROPERTY RECORD, 
AT THE GUILDHALL COFFEE HOUSE. 
By Messrs, GREEN and Son. 
Fifty shares in the Sun Life Assurance Society—from 


£69 to £70 per share, . 
Fifty-seven share in the Sun Fire-office—£205 to £212 


per share. 
E AT GARRAWAY’S. 
By Messrs, RUSEWORTH, JARVIS, and ABBOTT, 

Leasehold ground-rent of £101 per annum, for 2% years, 
secured upon 40 houses, situate in Camberwell-road, Port- 
land-terrace, Providence-street, and Elizabeth-place, Wal- 
worth—£370. 

Leasehold house, heing No 5, Harl-street, Edgware-road, 


with yard and workshop in the rear, term 49 years unex- 


- pired, at £4 4s. per annum—£300 

Freehold residence, with carriage-house, stable, garden, 
orchard, and meadow-land, in all about 4} acres, situate at 
Boyn Hill, Maidenhead, Berks-—£1,670, 


MEETINGS FOR THE WEEK. 

THuRsDAY.—Royal, 8}. Antiquaries, 84}. Linnean, 8. 
1. Dr, Welwitsch, “Sertum Benguelense.” 2. Dr, Sigerson, 
* Ou cordical cuneate rays.” 8, Messrs. R. L. Guppy and 
Jabez Hogg, “On the lingual dentition of some West 
Indian Gasteropoda,” 4. Mr. Thomas Edward, “ Notes on 
some of the smaller crustaceans.” Chemical, 8, 1. Messrs, 
Crace Calvert and Johnson, ‘‘ Action of acids on metals 
and alloys.” 2, Dr. Debus, ‘ Constitution of some carbon 
compounds, 

SaTurDAY.—Royal Botanic, 33. 


ADVERTISE IN THE ENGLISH MECHANIC. 


SCALE OF CHARGES. s. d. 
WANTED TO PURCHASE, Thirty words .. 2 0 
Every additional Ten words ae en 0 6 
FOR SALE, Thirty words... .. ee 2 0 
Every additional Ten words weds. mi a Oe 6 
SITUATIONS VACANT, Twenty words .1 0 
Every additional Hight words 2...) `u. OO 4 
SITUATIONS WANTED, Twenty words ..1 0 
Every additional Hight words cee 0 4 


Postage stamps received from advertisers in town or country. 


OFFICE, 75, FLEET STREET, LONDON. 
SITUATIONS WANTED, 


ANTED, by a Practical “Man a Re-engagement as 

W MILL MANAGER, Good Flax and Tow Spinner ; 

also a good Knowledge of the Twine Trade; references 
good. Address “X, EnanisH MECHANIC. 


T? RAILWAY CONTRACTORS, ENGINEERS, and 
A others.—Wanted by a young man of experience, 
respectability, and good education, a Situation as Sales- 
man, Foreman, Traveller, or Clerk, or any employment 
in the above branches, to make himself generally useful 
in any place of trust; the most satisfactory references 
given, Address, A. D. A., Post-office, Woburn Sands, 
Bedfordshire. | 


O GLASS STAINERS.—A First-class Figure Painter 
4. is open to an Engagement. Can draw out cartoons, 
geometrical work, and heraldry, and thoroughly under- 
stands enamel painting. No objection to the country. 
Address, A. B., 9, Southampton-row, High Holborn, W.C. 


A CARPENTER wants a Constant Job. Country 
preferred. Address, stating wages, to X, X., Z. 7, 
New Park-street, Southwark. 


FIO THE ORNAMENTAL IRON & BRASS TRADES. 
_—The Advertiser, a Designer and Modeller, is 
desirous of obtaining Employment, either at home or on 
the premises. Address, W, London, 40, Whiskin-street, 
Clerkenwell. . 
Poe Driver, or Engine Driver and Fireman.— 
Wanted Situation as above; can do all repairs; 
good references. R. T., 26, Pitt-street, St. George’s- 
road, Southwark, 8. 


NGINEERS.—Work wanted, by a steady Young 
i Man, at the Lathe or Vice, or to look after an 
Engine and Machinery. Address, Wells, 244, Smyrks- 
road, Old Kent-road. 


Q MITH.—Young Man wants a Situation as General 
Jobbing Smith ; gasfitting and range work. John- 
son, 3, Union-place, Kingsland-gate. 


OCKSMITHS, Bellhangers, Gasfitters.—Wanted by a 
- Young Man, a Situation in the above. Address, 57, 
Shepperton-terrace, Islington. 


AS-FITTERS and  Bellhangers. — Employment 

wanted, by a steady Youth, aged 17; can tap, 

barrel, blow joints, &c.; good character. Address, J. D., 
22, Artillery-row, Westminster. 


» LUMBING, Gasfitting, and Zinc Work.—A Young 
Man wants Employment in the above trades, 
Address, B., 52, Milton-road, Stoke Newington. 


DAPERHANGERS.—A Youth wants a Situation; 
hangs 12 pieces per day. Address J. B., 26, 
Sutterton-street, Caledonian-road.. 


ATCH Jobber (General).—Situation wanted as 
Y above; good refererence. Address, W. R., 31, 
Gilliingham-street, Pimlico, S.W. 


GQITUATION Wanted, by the Advertiser, as Watch or 
Clock Jobber ; first-class references, W., 24, Alder- 
manbury, H.C, f l 


. worth-road. 


SITUATIONS VACANT. 


MS wanted, competent to undertake Clock and 
) ordinary Jewellery Jobbing. Apply, stating 
wages required and references. Thos. Woodward, East- 
street, Chichester. l . 


RASS and Gun Metal Mould Maker, for casting 
small pewter work, wanted; experienced. §. 
Maw & Son, 11, Aldersgate-street. 


(ee Turning.—Wanted an Improver. 
Crown-court, Crown-street, Finsbury. 


URNER (Wood) wanted. Apply at the Victoria Saw 
‘Mills, Rathbone-street, Barking-road. 


Martin, 


Spo wanted ; one used to Looking-glass Pillar 


Turning and Twisting. 66, G van hi 
Hotes S ing. 66, Great Saffron-hill, 


oe Se i Be, = a 
VV EXEERERS wanted, used to small work; also a 
Lad. Apply Salom & Co., 137, Regent-street, W. 


UILDERS and others.—To be Sold, cheap, second“ 
B hand, two 4ft. Oven and Boiler Bases | one 3ft. 
6in.; One 2ft. 8in.; two secondhand Register Stoves; 
18 new ones. 40, Amwell-street, Clerkenwell. 


ga Sharpener wanted ; one who is used to circular 
kJ saws and can keep them in good condition. Apply, 
by letter only, to R. H., Myddelton House, Myddelton- 
street, Clerkenwell. 


HAL-TABLE Maker wanted: also a Deal Box 
Maker ; 
hands. Apply at once, to H. & G. L., 3, Barrett’s-cot- 
tares, Hughes-terrace, Deptford ; near the Plough- 
ridge. Í 


EWELLERS.—Good Hands at Gilt Jewellery. 
Atkinson, 12, Richard-street, Liverpool-road, N, 


TO BE LET. 


CES 


W ORKSHOPS (Large, light, and lofty) on ground 
Me floor to Let. At 13, Owen’s-row, St. John-street- 
ad. 


Wee (Large light) to Let, at 19, Middle- 
street, Cloth-fair, rent 5s. 6d. weekly. Inquire 
at Doll Manufactory, Long-lane, City. 


\ \ 7ORKSHOP (Large) and Office, 42 by 12; fitted with 
benches, and gas; rent £25 per annum, 17, 
Kine-street, Clerkenwell. 


ORKSHOP (Large, light) to Let. Down the gate- 
way, 40, St. Paul’s-street, Islington. 


ORKSHOP and Two Parlours to Let. Inquire of 
Mr. Humby, Princess Alice, St. Jude-street, 
Bethnal-green-road. 
ORKSHOPS, suited for any light business; light 
and airy; stove, water, bell; rent moderate, 42, 
Easton-strect, Exmouth-street. 


FOR SALE. 


LIGIBLE OPPORTUNITY.—A small, compact, and ` 


well-established TOOL and MACHINE MAKING 
CONCERN, in present operation, and doing a fair busi- 
ness, which could be considerably and advantageously 
extended with increased capital: is well stocked with 
modern tools and appliances: satisfactory reasons 
iven for retiring: capital required about £500. P. 73, 
“ Guardian Office,” Manchester. 


OR SALE, a TABLE LATHE, with face plate com- 

plete, centres 28, first.class finish (cheap), also sets of 
castings for 2 horse power engines, and 3z centre lathes, 
Stanley, 33, Fieldgate-street, Whitechapel, E. 


ORFEITED Pledges for Sale. Bargains to Suit 
E Every One. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
and Salesman, 44 and 46, Westminster-bridge-road, S. 
Money Advanced. 


EWING MACHINES.—The Working Man’s, Price £2 
and £3 15s., does Tailoring, Dressmaking, Embroider- 
ing, and all ordinary domestic sewing, on thick, thin, or 
glazed materials.—26, Liverpool-street, King’s-cross, 
London. 


GOOD CAMERA and Landscape Lens, with or 

à. without portrait Lens, Waterhouse Diaphragms; 

to fill well,7x9,. A small Turning Lathe, 4in, or Sin. 

centre, slide rest, and eccentric cutter. Full particu- 

lars, T. H., care of Mr. Wells, grocer, 5, Palmerston- 
terrace, Cold Harbour-lane, Camberwell, 8. 


ES GINE (4-horse) and 6-horse Boiler, with Shafting 
and all usual fittings; having no further use for 

them, a quarter of their value will be taken. Apply 10, 

North-side, Bethnal-green, near Victoria-park, 


fac reste te ee ee 
ATHE (6-inch) and Slide-rest, Vand Flat; also a 
4 Portable Forge. Corner of Albert-street, Wands- 


constant employment for two quick | 


ACHINE,—A Patent Fret-cutting Circular Saw, 
and Ornamental Drilling Machine for Sale, cheap. 
At 62, Old-streét-road. l l 


OILER for Sale, upright tubular, with fittings’; 
D Four-horse Engine, Shafting, small Boiler or 
Steam Chest, Saw Bench, cross cut Bench, Wood 
Mach ‘ne, for working hand saw, fret saw, and circular 
saw; other useful articles for Sale. G. Steer, 13, 
Thomas-street, Brick-lane, Bethnal-green. 


QECOND-HAND Rivet-making Machine; will make 
. 9 from Zin. to lin. diameter. Apply to W. and J. 
Galloway and Sons, Manchester. 


a Se 
ORTABLE and Fixed Engines, suitable for Contrac- 
tors or Agricultural purposes. Also a 10-horse 
Traction, with all the latest improvements. J. W. Lee 
& Co., Queen-street Works, Leicester. 


ARGE Quantities of tin Bolts and Nuts, 4in. long 
from under head to point, square heads and nuts, 
round necks; also a number of Cast Iron Window 
eat Apply to 8. Mowle and Co., Foundry, 
ester. 


H eao PRESS made by Porteus, of Glasgow, 

To be seen at the works of Messrs. Mansfield, 
Price, and Co., Holloway Station,G.N. R. AN corres- 
pondence respecting same to be addressed to Morgan 
Brothers, 21, Bow-lane, E.C. 


EW HORIZONTAL STEAM ENGINE, with two 

cylinders, 10in. diameter, 20in. stroke, complete. 

Apply to William Scott & Co., Phoenix Engine Works, 
Belfast. 


SMITH’S STEAM PLOUGH, with 10-horse Engine, 

complete for work. The above tackle is nearly 

new, and will be sold cheap. Apply to J. W. Lee & Co., 
Queen-street Works, Leicester. 


EW 5-HORSE PORTABLE ENGINE. Apply to 
Smith Brothers, Engineers, Thrapston. 


ONDENSING BEAM ENGINE, made by Jas. Watt 

and Co., 22in. cylinder, 4ft. stroke; and two Waggon 

Boilers. Apply to S. Hodge & Sons, Union Ironworks, 
Millwall, H. 


cc i eae ee rT Peter 
AWELVE WROUGHT-IRON PILES, 12in, diameter 
by 23ft. long, pointed and turned for driving. For 
further particulars apply, in Liverpool, the Mersey 
Steel and Iron Company (Limited). | 


ATCH Makers and Jewellers.—For Sale, a strong 

“Travelling Case, 18 by 124, to hold 124 watches ; 

a ditto for Jewellery, 16 by 9, with seven trays ; smaller 

ditto for Rings, Brooches, &c. 18, Bridgewater-square, 
E.C. 


L o e m aaacasa 
OR SALE, CHEAP, THE FOLLOWING 
ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER. 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
L5in. letter press, 2 small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


ECOND-HAND PORTABLE ENGINE, with 
NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 

and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., and rollers 3ft., diameter. Price, com- 
plete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


WANTED TO PURCHASE. 


O INVENTORS.—Wanted to purchase, a Share in 
T an Invention. Addresswith full particulars, (which 
will betreated confidentially) to “ A. B. 0., office of the 
ENGLISH MECHANIO, 75, Fleet-street. 


rANTED, a pair of Mitre Wheels, from 18 to 24in. 
diameter, suitable for a 24in. Wrought-iron Shaft. 
Apply (by letter only), stating price, to M. & P., 88, 
Old-street, St. Luke’s, H.C. aes 


THAM Carriage.—Wanted to Purchase, to carry one 
or two people.—Apply to Q. R. B., Post-office, 
Chiddingfold, near Godalming, Surrey. 


QTEAM-ENGINE (One-horse power) wanted to Pur-. 
chase. State full particulars, by letter, with 
lowest price, to S. Williams, 75, Arlington-street, Isling- 
ton. 


HARES (Few), of three or four years old, in Planet 

‘Building Society, wanted to Purchase. Address, 

A. S., care of Mr. Grace, 54, Marchmont-street, Burton- 
crescent, W.C. 


GAS (Pair of open Iron) wanted, 10ft, wide and 
' about 9ft. high, to enclose a yard. pend par- 
ticulars to J. W. Walker, 27, Francis-street, Tottenham- 
court-road. l 


Pe (Good Second-hand Iron) wanted with German 
screw ; the price moderate. At 51, Great Sutton- 
street, Clerkenwell, 


TS (Packing) for heavy goods, wanted; length 
4 to 6ft., width in proportion. Address, with size 

and price, Messrs. Rolfe, 150, Aldersgate-street, B.C. 

ate Ege Pe tas ee a a 


XINMEN’S Tools (Second-hand) wanted to Purchase; - 
also some Smiths’. Address, particulars, M, White, 
101, Great-Tichfield-street, Oxford-street. 


JUNE 22, a 
THOMAS SMITH, 
109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers’, Ironfounders’, § Engineers’ Valuer, 


ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades fo? 
Disposal. 


Hooo a a a es Bh 
SUFFELL, MATHEMATICAL 
- INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her 
Majeaty’s Government. The pocket sets of Instruments, 
from 16s. to 42s., Telescopes, 5 miles range, from 6s. 6d. ; 
10 miles ditto, 8s. 6d. and 10s. 6d. ; Boxwood scales, engine 
divided, 2s. 6d. ; T squares, 1s. to 5s, ; Measures and Rule: 
o fall. nations, Post-office orders payable at Charing 
Gross branch. Lists of pricesforwarded on application. 
Oe oe ee ee 


SCIENTIFIC AMUSEMENTS, 


FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNOW HILL, LONDON, 


ee) 


DESCRIPTIVE CATALOGUE. 
Sgorron I.—Achromatic Telescopes and Microscopes. 
Srorron I1.—Magic Lanterns and Dissolving Views. 
Srorron I1J.—Photographic Apparatus and Materials. 
Szotrow IV.—Surveying, and Nautical Instruments. 


Suction V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 


Hach Section Post-free on receipt of two stamps. 


A COMPENDIUM or PHOTOGRAPHY, giving full and. 
intelligible instructions for taking portraits or views. 
Eighth edition just ready; 60 closely printed pages, 
crown Svo. This edition has been almost entirely re- 
written, «nd includes the collodion process, printing on 
paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &C., &C. 
Post free 7 stamps. 


FREDERICK J. COX, 


22, SKINNER Street, Svow Hinz, Lonpon, E.O. 


BENSON'S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas, 
Clocks » L, 200 ss 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 
J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. — 


NATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. 
- Physician—Dr. BARR MEADOWS. 8, Hinde-street, W. 
Open on Monday and Thursday evenings from. Five till Right, and 
on Wednesday and Saturday evenings from Seven till Nine. 
‘Free letters are available for necessitous applicants. 
THOMAS ROBINSON, Hon. Sec. 


WONEX ADVANCED in sums of any amount 


for long or short periods, one or more sureties required, except 
ke security of a deposit or mortgage is given. Life assurance is 
optional_NATIONAL GUARDIAN ASSURANCE COMPANY 
(Limited), 484, Oxford-street, Bloomsbury, W.C., 
l i THOS. BOURNE, Sec. 


Dener ee 
pUFRI EUX’S ANTI-CORROSIVE 
` PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 
Extract from Testimonials. 

MR.J. ABBOTT. September 28th, 1863. 

Sir, —We have used your Composition for some time and findžit 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, 
Tooley-street. 


Agent Mr. JAMES ABBOTT, Mill-street, Dockhead, Bermondsey 
London. 


OLLOWAY’S PILLS§.—Il-conditioned 


H Stomach.—Few persons, save those who have long endured 
the hydra-headed disease, called dyspepsia, can form any notion of 
the great expense chronic indigestion entails on muscles, nerve, 
mind, and temper. In the early stages of this protean malady, 
the purifying, regulating and aperient pills, invented by Professor 
Holloway, exert the most wholesome power, by accurately adjusting 
the functions of the stomach, liver, bowels, and the minor organs, 
subserving the solution of man’s daily fuod. In confirmed debility 
or digestion, Elolloway’s Pills are likewise reliable remedies which 
may be confidently resorted to in all stomach; hepatic, renal, and 
alvine derangements, without the slightest doubt of their ability to 
release the sufferer from almost insupportable misery, 


ENGLISH MECHANIC AND MIRROR OF 


THE 
ENGLISH MECHANIC 


MIRROR OF SCIENCE, 


PUBLISHED EVERY TUESDAY. 
PRICE TWOPENCE. 


OPINIONS OF THE PRESS. 
THE STAR, JAN. 1.—The first volume of the ENGLISH 
MerocHaAnio will be a treasure to many a mechanic, It is full 
of useful information. : 


standard reputation in its peculiar line, and it is plentifully 
illustrated with sppropriate engravings. It is au excellent 
companion for the intelligent mechanic. 

THE ERA, Jan. 7.—This admirabie work has met with 


volume, handsomely bound, and showing in every page such 
nerve and vitality that its future success may be considered as 
a result beyond the probability of accident cr chance. The 
illustrations are of the first order, and some of the articles on 
metals and theiralloys are of a high class of merit, Altogether 
this is one of the cheapest and the best mechanics’ magazines 
we have seen, and isa periodical that no artisan, no matter 
what his speciality, should be without. 

SECOND NOTICE, March 10.—A very first-class number, fall 
of first-rate articles, and filled to repletion with mechanical 
engravings. 

SUNDAY TIMES, Jan. 13.—The first volume of the Exa- 
LISHE MECHANIC contains animmen:e amount of information 
important in itself and thoroughly practical in nature. Ibis 
illustraiea with numerous engravings, and cannot fail to wia 
its way with the large and increasing class to which it spe- 
cially appeals. i 
WEEKLY TIMES, JAN. 14.—The engravings are well 
drawn engraved with much care, and well printed. To the 
mechanic, and those imbued with a mechanical turn of mind, 
this volume will furnish afund of isformation and amuse- 
inent, and is a cheap and useful addition to the library of the 
working r an. ; 

SECOND Norics, March 11.—-A publication of this character 
recommends itself strongly to the thinking mechanic, who 
here finds instruction, amusement, aud suggestive ideas 
which may become the germ of important inventicns, 

THE OBSERVER, Jan. 7.—The EXGLISH MECHANIC AND 
MIRROR OF SCIENOE isa publication which contains much that 
is new aud instractive in various branches cf science. 
' Secoyp NOTICE, March 11.—Of cheap publications adapted 
for working men and others who take an interest in scientific 
questions and the latest inventions in mechanics we may com- 
mend to favourable sotice the ENGLISH MECHANIC, 

NEWS OF THE WORLD, JAN. 7.—The half-year’s num- 
bers of this publicaticn make a good volume, and present at 
one view the merits and usefulness of the information con- 
tained in its pages. . . . Mechanics, engineers, and others’ 
are enabled by its means to acquire a vast deal of valuable 
knowledge. i 

CLERKENWELL NEWS, JAN. 12.—The ENGLISH ME- 
CHANIC is copiously Mustrated with drawings of useful inven- 
tions of every order, avd is really a capital companion for 
either the professional or the amateur mechanician, 

CIiY PRESS, Jan. 13.—We can heartily recommend it to 
į all who take an interest in mechanical invention and scientific 
+ andindustrial progress. Every artisan should subscribe to the 
ENGLISH MECHANIC. 

SrconD NOTICE, May 12.—This cheap, thoroughly practical, 
and well-conducted serial commences it; third volume with 
increased vigour. ` 

THE BUDGET, JAN. 6.—A very useful volume for the great 
body of men named by the title. The subjects of new inven- 
tions, new patents, working men's clubs and institutes, &c., 


engravings bring the subject under notice home with vivid 
effect. Those interested who have not taken the ENGLISH 
MECHANIC ‘in’ in its weekly issue, cannot invest their 
money better—speaking from a trade point of view—than by 
ordering this the first volume. . 

JOHN BULL, Marca 3.—The first volume of the ENGLI*H 
MECHANIO is reple'e with all kinds of information as to handi- 
craft of ‘every description. The wood-cuts add mnch to the 
value of the work. 

REYNOLDS’S NEWSPAPER, JuxE3.—We can conscien- 
tiously commend this useful and instructive pub!cation to all 
interested in scientific matters, for in these days of intellectual 
research THE ENGLISH MECHANIO isa periodical which merits, 
ani, we hope, enjoys a very wide-spread and extensive circu- 
lation. 

NEWCASTLE GUARDIAN, MARCH 10.—The ENGLISH 
MEOHANIC takes note of all the scientific improvements of the 
day, and gives numerous illustrations. We cordially welcome 
our new contemporary, and wish him a long and prosperous 
career. 

BIRMINGHAM DISTRICT NEWS, May 6.—This serial 
again opens to us its vast storehouse of scientific knowledgs3 
and izvention. Whatever be the improvements made in the 
world of science for contributing more fully to the require- 
ments of social life, iscreasing the prosperity ef cur manufac- 
tures, or multiplying our sources of amusement, they receiva 
due attention in the pages of the above magazine. Another 
recominendation of the serial is thatits descriptions sre definite 
and clear, its records complete, and that its articles are divested 
of thes: troublesome technicalities so unsuitable in papers 
written for the special instraction and consequent advance- 
ment <: f the working classes., Many an artizan has increased 
both i: knowledge and sccial standing tbrough applying the 
scientifi: truths expounded in its pages to his own case, and 
we hav only to say to the conductors of a magazine which 
has air ady given so many proofs of its usefulness that we 
sincerc'y hope they will go on and prosper, 


. SCIENCE. 


THE SUN, May 9.—This is a well-known periodical of 


such encouragement that we have now on our table the first 


are treated in a very ab'e maaner, while numerous practical |- 
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“RECONNOITERER” GLASS, 
10s. 10d. SENT FREE. 


THES “TOURISTS FAVOURITE” distinctly 


shows small windows 10 miles off, landscape at 20 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. ‘“ The‘ Reconnoiterer’ 
is very good,”—Earl of Breadalbane. *'I find it all you say; won- 
deriully powerful for so very small a glass.” —Earl of Caithness, It 
is a beautiful glass.”—Lord Gifford. ‘' Most useful.’—-Lord Garvagh. 
* Remarkably good.”—Sir Digby Cayley. “It gives me complete 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.”—Major Starkey, of Wren- 
bury. ‘Quite equal to that for which I gave £5 5s.” —F. H. Fawkes,- 
of Farnley, Esq. ‘‘I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than four timesits 
price.’—Notes and Queries. ‘‘ What Tourist will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and menat 33 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer” an- 
“ Hythe,” only to be had direct from, and by written application to, _ 
Sartom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywheroe. 


NEW BOOKS. 


Just Published, Sheets, 3s. 6d. ; cloth case, 5s. 6d. 
METRICAL EARTHWORK TABLES FOR 


finding the Contents of Earthworks, &c., when the Metre 
is the unit of measure employed ; arranged according to. the form of 
“ Bidder’s Tables.’ By H. GREENBANK, and T. F. PIGOT, 
London: VACHER and SONS, 29, Parliament-street, S.W. 


IMPORTANT INDUSTRIAL AND MECHANTCAL BOOKS, 
This-.day, 5th edition, revised and enlarged, price 8s. 


HE PRACTICAL BRASS AN D 

IRON FOUNDER’S GUIDE: a concise Treatise on Brass 
Founding, Moulding, &., &c. By James Larkin. 

This day, small 8vo., cloth, price 12s. 
THE MILLER’S, MILLWRIGHT’S 
ENGINEER’S GUIDE: By Henry Pallett. 

This day, 8vo., cloth, price 12s, 

A PRACTICAL HAND-BOOK FOR MINERS, 


METALLURGISTS, and ASSAYERS: By Julius Silversmith. 
London: TRUBNER & Co., 60, Paternoster-row. 


WHETHER IS HIGH OR LOW PRESSURE STEAM 
PREFERABLE IN POINT OF ECONOMY? 


Now ready, in cloth, price 10s., 500 pages of octavo demy, Illustrated 
with numerous woodcuts. 


HE DISCUSSION ON “ HIGH AND LOW 


PRESSURE STEAM,” between Mr. E. INGHAM, of Oldam, 
and Mr. R. DAVIES, of Blackburn, Members of the National 
Engineers’ Association ; together with the whole Written Controversy 
between the two disputants and about forty correspondents, inclu ding 
some of the leading scientific men and several eminent practical and 
‘civil engineers of the day; with an extensive APPENDIX, by Mr, 
Ingham, on a great variety of practical subjects in reference to the 
Steam Engine, embracing tables and other useful matter especially 
interesting to engineers and steam proprietors. 

Copies may be obtained from E. Ingham, Croft Bank Mills, 
Oldham ; W. Rennie, Chronicle Office, O'dam; or Elliott Brothers, 


449, Strand. London. 
CREW CUTTER’S GUIDE, 
Price 1s. 6d., or stamps. 


- Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. i 
Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps fin. 
2 inches, Mr. Whitworth’s thread and make, 
A lithograph showing a new radius gear invented by the author 
of this work. s 
May be had at James Martin, 19, Wilson-street, New Cross-roa2d, 
veptford, Kent, 


7? 


AND 


- Just Published, post 8vo., 1s. post free. 
HIMNEHYS, FURNACES, and FIRE-PLACES: A 
Book for the use of Practical Engineers and 
Builders, with an Appendix on Smoke Prevention. By 
RORERT ARMSTRONG. 


London : E. and F. N. SPON, 16, Bucklersbury. 
UNIVERSAL BREAKWATER, 1s. London: J. WEALE 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


MADDICER & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 
Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. . 


JOHN SWAIN, 


DRAUGHTSMAN & ENGRAVER 
ON WOOD, 


ee ad 


MECHANICAL 


DESIGNS. 
ORNAMENTAL DESIGNS. 
PICTORIAL DESIGNS. 


CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE 
7 BY 
SHELLED ARTISTS. 
Estimates supplied with promptness, 
Country orders executed with the utmost care and 


despatch. 
(> 266, STRAND, LONDON, W.C. 


ENGLISH MECHANIC AND 


(June 22, 1866. 


968 MIRROR OF SCIENCE, 
UPFIELD GREEN, o 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, E.C, 
LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 
PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


TO RAILWAY CON TRACTORS, BUILDERS,- MIL- 
LERS, COAL MERCHANTS, and all PERSONS USING 
DRAUGHT HORSES. 


S 
ESSRS. J. E. DUFFIELD and Co. 


havenowonviewattheir Manufactory,68, Alders- 
gate-street, the largest, cheapest, and best assortment 
of New and Second-hand CART and VAN HARNESS 
in the kingdom; also Nose-bags, Head stalls, Halters, 
Cloths, and Waterproof Covers. 


O CONTRACTORS, ENGINEERS, SHIP 
BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock Iron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Qut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 

Forgings, Castings, and Railway Material ef every descripti> 

JOHN HORSLEY, 
Iron Agency Office, 


2, ST. ANN’S SQUARE, MANCHESTER 
TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
COMPANIES, &o. 
HE PATENT MINERALISED 
AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves. Hose Pipes, Delivery and 
Washers. Suction. 

Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing, 


Flexible Tubings. 

Patent Junction Rubber and Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers and others. To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, E.C. 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 6ft, 4in. diameter 
` in any thickness, 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


N l 
SIPG | SAMUEL WORSSAM & 
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NAK Ape that they are now in a position to supply these Saws 
Ws ik from 1-16th ofan inch to 8 inches ım width, and up 
rs ik to 50 feet in length, 


_ The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
k evenness of temper, is now everywhere admitted. 


8. W. and Co. keep a large stock of all sizes up to 
Ai Qin. wide. from which they can supply orders to any 
N part of the kingdom, within twenty-four hours 
Why notice. : 


For Price Lists apply to 


I| SAMUEL WORSSAM & CO. 
SAW MILL ENGINEERS, 
804, KING'S-ROAD, CHELSEA. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I, AND II. 


PATENT PLUMBAGO CRUCIBLES.—The 
CRUCIBLES manufactured by the PATENT PLUMBAGO 
CRUCIBLE COMPANY, are the onty kind for which a MEDAL has 
been AWARDED, and are now used exclusively by the English Austra- 
lian, and Indian Mints; the French, 


the Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &c., ; and bave been 
adopted by most of the large Engineers, 
4 Brass Founders, and Refiners in this 


d 


> ONLY t country and abroad. The great supe- 
PRIZE MEDAL riority of these Melting Pots consist in- 
I their capability of melting on an average 
' 1862. Forty Pourings of the most difficult 
ome | metals, and a still greater number of 
PATENT PLUMBAGO f those of an ordinary character, some of 
_g them having te haere the extra- 

or. ordinary number o meltings, 
les ae They are unaffected by change of tem: 
F. perature, never crack, and become heated 
ATTERSEA WOR much more rapidly than any other Cru- 
cibles, In consequence of their great 


LONDON- 


Cre 


durability the saving of waste is also very 
considerable. 
: The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steei Fused ; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 
_ The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &e., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c,, apply to 


THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA Works, Lonpon, S.W. l 


Russian, and other Continental Mints; . 


RAPIDITY AND ECONOMY. 


HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J Wilkinson, Engineer, St. George’s Works, 83, St. 
George’s-road, S. London. 


ODEL STEAM ENGINES, BEAM, TABLE, 
Horizontal, Vertical, Locomotive, Oscillatng, &c, with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES, &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
Painters, Catalogue two Stamps.. JAMES BOWIE, 178, HIGH 
HOLBORN. 


ECOND-HAND CASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchang d 
Catalogues forwarded on receipt of three stamps for each. 


RELEYS PATENT METALLIC PISTON 


is the only Pisten with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight _ 
and a great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to A. 
RIPLEY, 14, Brook-street, Lambeth, 


[ EROTS NON-CONDUCTING COMPOSI- 


tion, for Coating Boilers, Steam Pipes, and other highly-heated 
surfaces, Much superior to Felt or any other non-conducting Composi- 
tion as regards Economy, Lightness, Durability, Adhesiveness, and 
Cheapness, Used by the principal Engineering Firms, Steam Navi- 
gation Companies, and other notable Manufactories in the United 
Kingdom and Foreign Countries. References and testimonials, and 
all information, on application.—F. LEROY and CO., Sole manufac- 
turers, 9, Booth-street, Spitalfields, London, N.E. 


YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and 1s, per box. Observe the trade mark, H, Y., 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London. 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical. ) : 
ARCHITEOTURE, SURVEYING, MINING, BUILDING, MONUMENTS, AND DECORATION, 
PUBLISHED BY 


ATCHLEY & CoO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


a iana ei a 
RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 


of Thirty Years, offers his professional services to inventors, 


A circular, containing full information respecting the 


or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 


PATENTS 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
Patent Agent, 54, Chancery-lane, W.C. 
Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 


8 guineas. A “Guide to Inventors” free by post. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


DIVING APPARATUS. 


HEINKE BROTHERS, 
SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 


ND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
important Improvements made by them in the 7 


SUBMARINE HELMET DRESS and APPARATUS. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 


Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
and Night, for Five Years, without any accident. 


(Se ; Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. ~ 


SAMUEL BROTHERS, 


Suits for all Cccasions 
36s. to 1l4s. 


wre 


Boys’ Suits 
16s. to 35s. 


50, LUDGATE HILL. 


The new Book with 42 Engravings (86 being Poytraits). illustrating the most 
fashionable attire, wil) he sent post free for six stamps, which sumis deducted froma purchase. 
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LATHES, | SMITEV’S PATENT DOOR SPRIN G.. 
ENDO DETCET TION CE TOONEOR PATENT WEATHER TIGHT FASTENING, 
Lathes Complete, £7 5s., £9, £11, £16 16s. AND ` 
ks, and all kinds of apparatus fitted to lathes. | : | 

O Engineers miras and roots of every description, ~ WATER BAR FOR FRENCH CASEMENTS. 

JOSEPH BUCK | | 
124, NEWGATE STREET, E.C., and 164, WATERLOO |. 69, PRINCES STREET, LEICESTER SQUARE, LONDON 

ROAD, 8. N.B. None guaranteed unless stamped with name and address. 
LATHE WORKS. i 
N, 
S ANON OERS and AMLEWEIGETS, LATHE = Rook” WEBSTER’S UNIVERSAL CONDENSER. 
ands Gresniiivrends, West Suithield, Tondon B.C, have on hand tne | NO MICROSCOPE IS COMPLETE WITHOUT THIS INVALUABLE 
self soting sad soree cutting lathes, punching and shearing machines, | PIECE OF APPARATUS. 
Bee aa eae do Several seooud-heed planing and drilling FULL PARTICULARS FREE BY POST, WITH CATALOGUE. 
machines to be disposed of.— Illustrated Catalogue on application. | CEAS. COLT. IN S, 
J 77, GREAT TITCHFIELD STREET, PORTLAND PLACE, W. 
5 DR. LAWSON’S BINOCULAR DISSECTING MICROSCOPE: 
a ty 
tye ie e h = No FITTER or TURNER should be without a STRAIGHT-EDGE. 
i i iia» The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
© © © manufactured with MARVELLOUS ACCURACY, may be obtained of | 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE: 


a | CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


2.9 AMATEURS 
€ | LATHES. 


Rd. PEARCE, 
| LATHE & TOOL MAKER 
j 


N, 


GRANGE ROAD, BERMONDSEY, London, §.¥. 


oat za 
UD, See (aly 


l ares 
By Her MAJESTY’S iy P 2 


J, T. & T. OAKLEY’S DOUBLE ATIC GARDEN PUMPS. 


| 
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Walthamstow, August 31, 1854. . 
Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 
PATENT. | 


if and MACHINIST, f 
= =l 77, GT. SUFFOLK- aa iD THE BEST AND CHEAPEST MADE. 
D a STREET Ne TESTIMONIALS, i 
: i BOROUGH SE X ot Ht ‘ OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 
$ i TR v. Prize Certificate awarded by the Jury of the Royal Horticultural 
T Sainan o maa | Lathes ready for use Wan | Society, July 24, 1864. 

2 ee r sd from £3 10s. NF EXTRA PRIZE certificate awarded by the Floricultural Society, 


HEATED AIR ENGINE. | 


TOR all small purposes, such as driving. Printing 
ic Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. 

F It pe be run for w hours a el aun an oie of 
rom five to six shillings a week, reckoning coals at ; ; : - ae 
thirty shillmgs a ton. It needs no engineer, and ieee LEV-S TES im rU NI f> New i) 
twenty minutes attention suffices to run it a day. No Weer ye 324 ° Eze)! at pig hag 
water being used all danger of an explosion is done RA 4g g Pie éE j E in Valve apd 


away with. For further particulars apply to L ~~ and othero 


W. Y. EDWARDS AND CO., San Fiy eg 


7, CASTLE STREET, FALCON SQUARE, CITY, d 

LONDON. BOILER-TESTING — BOILER EXPLOSIONS PREVENTED 
APPARATUS. BY THE USE OF 
Complete on cistern, BAILEY? S l 
gunmetal workingparts, PATENT FUSIBLE PLUGS. 
flexible tube, union joint, ae | 
nipple for boiler, and 1 Of. pak R CETA 
gauge to 250lbs., £10 Loose lap 1/3 
nett. Packed in case, ` 
ready for delivery, A Copper 


~ C 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


EILO IOs, : 
VENETIAN & other WINDOW BLINDS.| “Ses” | aa A pPauitl Ully | 
i)” SHADS of th bese quality, and te Tones Y and CO, ALBION WORKS, SALFORD, MANCHESTER. 
possible prices. a a a 
W. BITMEAD, ae cg $ ° c 
11, FREESCHOOL STREET. Crickmer’s Patent Plastic Metallic Packing. 


LONDON BRIDGE, S.E. FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


a ee ee 
D KING.. i , | INDIA-RUBBER CORE PACKING (HEMP)... « Is. 4d.poc. 
MESSRS. WELLS AND HALL have always | ORICRMENS PATENT PACKING st, Th Be By, Do. Da a Do. (COTTON) s. 2s: 6d 
in stock every description of India-rubber, Silk, and Cotton This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
red Wires for Electrical Instruments, Bells, &c, keep it Steam tight, there is a great saving in friction 
Also, Zine and Lead Wires, PATENT TALLOW PUMPS AND LUBRICATORS. RS, &c., & 
THE NEW SPIRAL VOLTAIC WATER BATTERY, WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VAUN toto Ps ne Gulelanee 
India-rubber and Shellac Varnishes supplied: CAUTION,.—Eugineers, Millowners, and others are Cautioned against Purchasing a PS Metalic Packing, purp g Or B, 
MANSFIELD-STREUT, SOUTHWARK, S.E. THE GENUINE CAN ONLY BE OBTAINED 
AND 21, GUTTER LANE, E.C. ALEX. BOSS AND CO., 


3 7 i horized Agents. Price Lists on Application. 
M ATHEMATICAL DRAWING INSTRU- GRANGE ROAD, BERMONDSEY, or their Authorized Agen p 


MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 


sCALES, TAPES, CHAINS, T-SQUARES, RULES, &e, BOOTS! BOOTS!! BOOTS!!! 
ezine SS Att PERSONS REQUIRING COMFORT, NEATNESS, and DURABILITY 


in the above named articles are invited to try the ‘“ EUPODION BOOTS,” with ‘“ MOLE’S PATENT 
HEELS,” they are unsurpassed. N.B. These boots can be re- heeled by the wearer in two minutes, 


—— == SS BUPODION BOOT COMPANY, 
sit; Wasa atlas en ae es 2, Farringdon-road, facing Holborn Hill; and 6, Pembroke-terrace, 
Gloucester-road, Regent’s Park, near Chalk Farm. 
THE WHOLESALE TRADE SUPPLIED WITH EUPODION, HEELS. 


Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
ably low. Every article warranted. Second-hand Instrua ents of 
all kinds, by the best makers, alwaysin tock 


. PATENT HOLLOW STEAM PACKING. 

HE great and peculiar advantages of this 
packing consist in its remaining perfectly elastic, and is so cén- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 

objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 


Bags, Aix-proof Goods, or any description of India-rubber articles — 


made to order. i i 
Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
WwW. H. PEARCE, | 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. : 


AMATEUR® LATHES from 35s, 
[HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, moré durable, and cost considerably less than any 
other kind of Driving Belt. Special Siraps for Portable Engines. 
Price Lists free. f 
Turner’s Patent Strap and Hose Company. 

Manufactory, Armit Works, Greenfield, Manchester, Waréhouse, 
81, Mark-lane, London, E.C. Mr, H. FERRABEE, Agent. 


ee ee ee 

ATENT SAFETY GAS TAP. 

—Explogions resulting from Carelessness or Accidental causes 

are rendered impossible by the use of the above, which may be had of 

all Gas Fitters, and the Patentee, J. Macintosh Juv., Craven Chambers, 
10, Strand, London, Agents wanted. 


—— 


PATENTS FOR INVENTIONS. — Messrs. . 


DAVIES and HUNT procure British and foreign patents at 
moderate charges, Full particulars given in their “ Handbook for 


z > Inventors,” to be had. (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
Pe London, W.C., and from No. 87,-St. Vincent-street, Glasgow. 


_ ASSISTANCE AND ADVICE TO INVENTORS. 
TR. M. A, SOUL, (lember of Society of Arts) Patent 
iL Agent, advises and ASSISTS INVESTORS ANE 

DESIGNERS in obtaining Protection under THs NEW 

PATENT LAW AND REGISTRATION OF DESIGNS 

ACTS, A Circular of Information free by post, on aup ia- 

tion to the Patent Office, 3, Leadenhall St., London, E.C. 


INVENTORS ASSISTED 


N Securing, Carrying Out, and Disposing of 
their Inventions.—Apply to Messrs. B. BROWNE and CO. 


British and Foreign Patent Office, 49, King William-street, London- . 


pridge. . 
A Pamphlet gratis, on Cost of Patents, may be had on application, 


. [NVENTIONS secured bý Patent or Regis- 

tration, on moderate terms, by. application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun,. W.C. 


TNVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
` moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply. to EDWARD GRIFFITH 
BREWER (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


OTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continéntal State and in America. 
Established 80 years.” Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C. 


—— 


O INVENTORS.—Messrs. Harris and Mills, 
Patent Agents and Mechanical Draughtsmen, No. 35, South- 
ampton-buildiugs, Chancery-lane, W.O. (from CARPMAEL and CO.), 
undertake all business connected with Patents for Inventions in the 


United Kingdom, the Colonies, and all Foreign Countries. Provisional | - 


protection £8 8s. 


TO INVENTOR S..—The GENERAL 
PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Charges, and transacts all business connected with Patents. 
Unusual facilities offered. A HANDBOOK gratis. 
CHARLES S., BAKER, C.E., Secretary and Manager. 


PATENTS, &c.—Mr. WISE’S PAMPHLET, 
` gontaining full information on BRITISH avd FOREIGN 
PATENTS and the REGISTRATION of DESIGNS, may. be had of 
Messrs. Francis-“Wise and Co., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham-street, Adelphi W.C. 


A DEFENCE OF THE: PRESENT 
PATENT LAW, BY MICHAEL HENRY, Memb. Sec.’ Arts, 
Assoc, Soc. Engineers, Patent and Registration Agent, Office—68, 
Fleet-street, London. Information to inventors free by post. 


ATENTS AND INVENTIONS.—ROBERT- 
SON BROOMAN AND Co, Patent Agents and Consulting | 


Preteen; Mechanic’s Magazine and Patent Office, 166, Fleet street, 
London, 
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PATENT PRESSURE AND VACUUM GAUGES. 
New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs, Negretti and 
Zambra, and will be forwarded post-free on application. | 


-NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON. l 


“ EXCELSIOR,” “PRIZE MEDAL” 

Family Sewing & embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS, 

easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at e 
Price from £6 63.—Price Lists Free. ~ å very 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 
MANUFACTORY—GIPPING WORKS, IPSWICH. 
GEORGE GLOVER & COS 
IMPROVED DRY GAS METERS, 


STANDARD GASHOLDERS, AND TESTING APPARATUS. 
3 INTERNATIONAL EXHIBITION, 1862. 


1, HATTON GARDEN, 59, CORNHILL 


00,000 Dry Prepared Flooring Boards, 


20,000 Spruce Deals 
Matched Lining 


8 


+ 


poo co}o pand o0] 


J. TERRY 


NOTICE ! 


inch, will not rip. 


PRIZE MEDAL, 
“ For ingenuity, &c.” “For superiority, &c,”? 
RANELAGH WORKS, 


RANELAGH ROAD, PIMLICO, LONDON, S.W. 
15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 


L. SUGDEN AND Co. 
. SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED ` 
= BOARDS, ETC. _ 
ELAND WORKS, 
WALWORTH COMMON. 
PRICE LISTS ON APPLICATION. CL 


BEALS! MAHOGANY! 
WHITH and YELLOW BATTENS, £8 per 120. 
3 by 9 Pine Deals ae gas £18 per 120. 


from 10s. 6d. per square. | 8 by 9 Yellow Deals... Sui £15 per 120. 
£15 per 120. | 3 by 11 Yellow Planks Te 4d, per foot, 


12s, per square. 


SAMUEL 


ESTMG 


FLOORI 


10s. 6d. and ils. 

12s, Od. to 13s. 

lás. 6d. to 15s. 
1 


-inch Flooring 


> Matched Lining `... 
Í ay) soa ses —_ 13s. od. os Se — ‘ 99 
Yellow Battens, £10; Yejlow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet. 
PRICE LISTS AND MOULDING PATTERNS POST FREE. 


& SON, 109, BOROUGH ROAD, S.E. 


[June 22, 1866, — 


PRIZE MEDAL, 
CLASS XXXI. 


re RICHARD H. TAUNTON & 
| HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM, 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, etc. 

PATENT -COLITVATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACE IN ONE. 
(DAVIES AND TAUNTON’S) PATENT. 


xe 
ili 

i 

Hat 

l 

! 
i 
i 


Gee 


a, 


PUTNEY, 
BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


S i a eS 
EFELOGOGRING, DEALS, MAHOGANY, &o. 


Yellow. 


Od. ... .. 10s. 6d. and Ils. 0d. per square, 
Od. ... .«. 128. Od. to 14s. Od. Fe 
6d. ... .. 15s. 6d. to 17s. 6d. 35 
sO gre ais — 13s. Od. 53 


lds. Od 
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TUCKS 


PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 


E. TUSK AND C0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PALENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SBEET INDIA-RUBBER. 

BUFFERS, 

Hoss, TUBING, BANDING, &c. 


J. H. TUCK AND CO. 116, 
GANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


= STEAM ENGINES, 
"\ 2} HORSE POWER, 
we i Horizontal, with Governors, 
Pumps, &c., 
Complete, £15 15s. 


TRON CORN BINS aT sus 25s. 
WHEELBARROWS ai tee ve 258. 


WORTLEY, 


CHAFF CUTTERS a ee ee)? — Fa | [i ee aruda MUTT 

_ LAWN MOWERS... ae «ewe 708, i ie : — | 
GARDEN ROLLERS... «se e858, ie ae 
GARDEN SEATS 19s. 


HURDLES & WIRE NETTING. 
RAY, MEAD, AND CO. 


88, UPPER THAMES STREET, LONDON, E. o. 
and, Trolway Iron Works, Bethnal Green, N. p. 
Price Lists on application. 
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STEAM ENGINES for THE MILLION. 


ERSONS requiring SMALL STEAM ENGINES, 
from .One to Twenty Horse Power, will do well, before giving 
their orders, by enquiring at the KENNET IRON WORKS, 


RTH TEA 


READING, where Engines and Boilers of the best material and work- i AIS 

manship can be obtained at such prices never before offered to the j OT Me 
public. i Mp 7. 
MESSRS. DEACON & DUTTON, PROPRIETORS EU U 


WATER-POWER ENGINES! 
eee Compact and Economical Engines have 


now been most successfully applied to working Hoists and 
Cranes in Warehouses, and to the driving of Book- printing and 
various other Machines. They greatly supersede the Steam Engine 
for occasional use, as, where adequate Water Pressure is available, 
they avoid all danger, delay, and inconvenience. 
Applications may be made to the Patentees, J OHN RAMSBOTTOM 
& Co, Hydraulic Engineers, Blackburn, Lancashire; or to T, M. 
PEARCE, 21, Thornton-road, Bradford, Yorkshire. 


A. G&G FRASER, 
GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 
RIBBED CAST IRON R ETORTS. 


JAMES MUNRO 
(From Messrs, Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Kngineer’s Tools, &c, Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, Ñ, 


JAMES LEWIS; 
(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, ‘and Modeller of New Inventions. 
41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
‘(Late of 5, Wych-street, Strand. 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. 
W.& A. GLOVER, 


ENGINEERS, MACHINISTS, 


testimonials : :— 


NF 
LATHE, AND TOOL MAKERS, A Gl M B 
191, OLD KENT ROAD. He a = 


SMALL SCREW CUTTING, TURNING, AND PLANING 


JOSEPE STANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’. PATTERN 
è MAKER. 


A s 
a 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, B, 


FAUEEnS designed and arranged trom instruction accerding to 
requirement, 
Castings for Model Engines kept in stock. 
LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &c. 
W. GOODWIN, AND C0., MANUFACTURERS. 
- 7$, SUN STREET, BISHOPSGATE STREET, 
LONDON. 
Price List Free, 
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ENCOURAGE COUNTRY MANUFACTURE. 
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IMMENSE SAVING OF LABOUR. | 
TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
7 EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &c., &o, 


BLAKE’S PATENT STONE BREAKER 
OR ORE CRUSHING MACHINE. 
For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
Superior, Australia, Cuba, Chili, Brazil, and througout the United States and England. Read extracts of 


il 


_ENGLISH. MECHANIC AND MIRROR OF SCIENCE, 271 


ESTABLISHED 1795. 


MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTIONS. 


ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. 
MARCUS BOURNE NEWTON 
LONDON AGENT. 
DEFOT, No. & GREAT NORTHERN GOODS STATION, 
'KING’S CROSS, N. 


H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


KITCHEN 


RANGES, 
ENGINEER, 
AND 
HOT-WATER -BATH 
APPARATUS ERECTOR, 


1, Water-street, 
NEW BRIDGE-SEREET, 
BLACKFRIARS, a C, 


erates mamina al 


Estimates sent, post-free, on spolians 
tion. 


H. R. Marsden, Esq. 

Sir,—We have used Blake's Patent Stone Breaker, 
made by you, for the last twelve months. crushing 
emery, &c., andit has given every satisfaction, Some 
time after starting the Machine, a piece of the 
moveable jaw abcut 20lb. weight, chilled cast iron, 
broke off, and was crushed in the Sick of the machine 
to the size fixed T crushing the e 


HOMAS GOLDSWORTHY & SONS. 


Alkali Wo: Works, near Wednesbury. 
I at first thought the outlay too much for so simple an 
article, but now “think it money well spent. 


WILLIAM HUNT. 


Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work admir o crushing 
the hardest stones and quartz. WM. DANIEL l 


Our 15 by Yin, machine has broken 4 tons of hard 
Sieur in 20 minutes, for fine road metal, free from. 
dus MESSRS. ORD & MADDISON, 

Bind and Lime Merchants, Darlington, 


Kirkless Hall, near Wigan. 
Each of my machines breaks from 100 to 120 tons of 
limestone or ore per day (10 ae ata saving of 4d. 
per ton. JOHN LAN CESTER. 


Ovoca, Treland. 
My crusher does its work most satisfactorily, It 
will break 10 tons of the hardest copper ore stone per 


hour. WM. G. ROBERTS, 


General Freemont’s Mines, California. 
‘The 15 by 7in. machine effects a saving of the labour 
of about 30 men, or 75 dollars per day. The high esti- 
mation in which we hold your invention is shown by 
the fact that Mr. Park has just ordered a third ae ae 
for this estate. SILAS WILL 


For CIRCULARS AND TESTIMONIALS APPLY TO 


H. B. MARSDEN. SOHO FOUNDRY, 
MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM, 


A2 ENGLISH MECHANIC AND MIRROR OF SOIENCE. O [Tunm 22, 1866. 


W. ea 


Hope ' Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANU FACTURER OF | 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERS, AND. BOILERMAKERS TOOLS, 
. FROM NEW AND IMPROVED PATTERNS, 


The Machines now on Hand and for. Sale consist of Self-acting, Screw-cutting, and Turni ing Lathes, 63, 7, 8, 10, 11, 144, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and- aU Jong. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting ' Machines, 12in, stroke ; 
Punching and Shearing Machines for +, 3, 3, 5, 3, 3, and lin. plate; double-ended ditto, for 3 and lin. plate; Shaping Machine, 10in. stroke; ditto, with: 
two tables, 10in. stroke; ditto, with two working heads and two tables, ‘with bed 9ft. long, stroke 16in. ; ’Plate- bending Rolls, 8ft. 6in, long; Planing 
Machine 4ft x 2ft, ditto, 24in. x 14in.; Bolt-screwing Machines, ‘Hydraulic Jacks, Screw J acks, and other tools. Apply as above. 


‘MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. | 


POE AUDE, Turning, and Screw-Cutting Lathes, D 
= OF THE FOLLOWING SIZES, - i 
-For Sale, and Ready for Delivery :— | Tie, uN 
Height of Centres. Length of Bed ee gi oj 

el Inches, i 6 Feet. i 
a. ane 

8 a 8 99 

8 oy i 2 s» 

8 f 3 » 

10 16 ” 

12 16 ” 

10 18 

16 13 
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“NOTICE TO CORRESPONDENTS, CON- 
‘TRIBUTORS, AND ADVERTISERS. 


The Enerisy Mucuanic having been REMOVED 
from 75, Fleet-street, to the premises 2 and 3, 
Shoe-lane, Fleet-street, correspondents, contri- 


butors, advertisers, and others are requested to. 


forward all future communications to the new 

offices,— | l 

Nos. 2 and 3, SHOE LANE, FLEET STREET, 
T LONDON. 


ITHE. ENGLISH MECHANIC 
i AND 
MIRROR OF SCIENCE AND ART. 


TERMS OF SUBSCRIPTION. 


gs. d. 

One Copy Weekly, for Three Months, Post Free 3 3 
ais i Six Months - p 6 6. 

4 Nine Months ay 9 9 

ee Twelve Months ,, 13 0 

Monthly Part, Post Free, One Quarter ... ... 2 9 

Half-Yearly Volume, bound in Cloth .. .. 5 6 

Do. Post Free... uon 6 0 


OFFICES :—2 and 3, SHOE-LANE, FLEET-STREET, 


THE ENGLISH MECHANIC AND MIRROR 


OF SCIENCE AND ART. 
Every Tuesday, Twopence. Monthly Part for 
- June, 9d. ; post free, 11d. 
“a Title Page and Index for Vol. II. is now ready, 
_Price Twopence, Cases for binding, One Shilling 
and Sixpence, 
It. is solicited that all back numbers be ordered at 
once, as they are now being reprinted. — 
2 and 3, SHOE-LANE, FLEET-STREET, 
London, and all Booksellers. 


O ADVERTISERS 
As the Enetish Muonanto and MIRROR or Scr- 
ENOE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS. 


| 8. d. 
Five lines die: Mie oe ee eg OO? SO 
Every Additional Line (Nine 
Words) ass 008 ore ü ovb oob 0 6 
Whole Page eee ete ase ese eee 8 8 0 
Half- Page Cry osò beo oso ove 440 
One Column .. es 3 0 0 


Post-office orders to be made payable to GEORGE 
MaAppick, Fileet-street Branch. 
OFFICES :—2 and 3, SHOE-LANE, FLEET-STREET 


TO OUR READERS. 

Whenever there is a difficulty in procuring the 
Enetish Mscranic in country towns (we have 
had frequent complaints) we will post the copies 
direct from our office free of postage, if not less 
than three. copies. l 


S COPIOS: poread 6 stamps. 
OY dOs iena uiaiia 2 a, 
13 do. tsosasenoevassesecoooo 24 39 


Stamps received. 


TITLE PAGE AND INDEX. 

*,* In reply to numerous correspondents we 
beg to say.that the Title Page and Index to Vol. I., 
price 1d., and the Title Page and Index to Vol. I., 
price 2d., have never been out of print. They 


will be forwarded to: any address on receipt of 


postage stamps addressed to the Publisher. 
OFFICES :—2 and 8, SHOH-LANE, FLEET-STREET, 
, Lonpon. 


The Engak eclanic, 


MIRROR OF SCIENCE AND ART 
FRIDAY, JUNE 29, 1866, 


PERMANENT ENLARGEMENT OF THE 
ENGLISH MECHANIC. 

T readers of this number will perceive that 

our journal is now printed upon one sheet of 
paper instead of two sheets as formerly. This has 
been necessitated by the complaints of subscribers 
whooccasionally found themselves minus the middle 
four or eight pages, as the case might be. Those 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, | 


only who are well acquainted with printing matters 
can tell the extra cost incurred by the alteration, 


but besides ensuring fo the reader the whole of 


his. weekly purchase, this ~ enlargement and 
improvement will also serve, we hope, to prove 
that on our part no expense will be spared to 
keep faith with every reader of the ENGLISH 
MECHANIC, 
our own progress, but no one can, we are of 
opinion, point to any promise unfulfilled from the 
first number up to the present time. Few men are 
correct judges of their own good looks, and whether 
our journal is really that‘‘ wonder of the age,” 
which many of our correspondents would fain have 
us to believe, our readers can best judge for them- 
selves—not we. All that we can aim at is to en- 
deavour to deserve the encomium ; this we have 
ever done, and will continue to do. 


THE LATHE AND ITS USES. 
NDER this heading a series of articles lately 
appeared in the Enauisa MECHANIC compiled 
mostly from American scientific journals. Since 


the conclusion of these articles we have received 


numerous complaints as to their brevity, and 
also of their having treated of matters generally of 
far too fanciful a nature to be useful to: any but 
a thorougly practised turner. There is no 
existing work in the English language that 
can be termed a perfect and reliable book of 
reference for the amateur turner, or 


the young beginner. The want of such a 
work has long been felt, and the Editor of the 
EweLish Mrcuanic, whose attention has very 
often been drawn to this unaccountable gap in 
mechanical literature, is greatly pleased to be 
enabled to announce to his readers that he has been 
fortunate enough to secure the pen of a scientific 
gentleman perfectly competent to the task who 
will contribute to the pages of the EneLisa 
MEOHANIC a series of articles on the lathe and its 
uses. These articles will be written in a manner 
tended to both please and instruct and to be 
practically useful to all who work the lathe either 
for amusement or profit, Our next number will 


contain (the first of these articles, and numerous 


illustrations will be given weekly. 


| MACHINE PUDDLING. © 

HE idea of calling in machinery to assist the 
ironworker in puddling was, we Delieve, first 
suggested by a strike among puddlers some years 
ago. Strikes have called various machines into 
existence which might not otherwise have been 
thought of; but as this particular machine is to 
assist, not to do away with, the puddler’s labour, 

we think it deserves some notice at our hands. 

The original idea was, it is true, to wholly 
supersede the labour of the puddler, but the num- 
ber of failures was so alarming as to induce the 
experimenters in great part to desist altogether, and 
the few to alter their tactics. These last have 


arrived at the conclusion, which they are now’ 


carrying into practice, that the true, in fact only, 
course is to get the machine to perform the greater 
part of the hard work. On this principle, then, 
machinery is at work at various places with excel- 


lent results, and but little doubt is entertained that 


before many more years have passed away puddling 
machines will be universally adopted. 

The efforts of Mr. Menelaus, of the Dowlais 
Iron-works, are deserving of passingnotice. The 
system is that of Walker, in carrying out which the 


iron is exposed to the action of flame by the 


oscillation and rotation of the vessel containing 
the molten mass, and which takes place in the 
ordinary hearth. The system which seems to 


rec@ive the most attention is that of Mr. Bennett, 


of the Wombridge Iron-works, Salop—the princi- 
ple being a very simple one. The ordinary 
rabble is worked to and fro by a vertical arm out- 
side the furnace, to which it is connected by a 
notch in the handle, dropped on a pin in the 
lower extremity of the arm; and this arm is 
collared at its upper end with a horizontal 
square slide bar, moving longitudinally through 
sockets. The arm is put in motion by a con- 
necting rod from a T-iron bar supporied on 


Of course it is not for us to vaunt. 


which 
gives easy and yet practical instructions ‘to 
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rollers, and extending over the whole row. 
of furnaces. This part of the -arrangement 
can readily be altered to suit particular in- 
stances, though it is the most economical. A 
crank, driven by a worm wheel, is so arranged that 


a transverse as well as a longitudinal motion is 


given to the rabble, which completely traverses 
nearly every portion of the hearth, and works at 
about 50 strokes per minute. In the case of double 
furnaces, with a rabble at each side, the traversing 
cianks—which make but a single revolution for 
every seventy strokes of the tool—are set at 
right angles, and thus the rabbles are always 
working in different parts of the furnace. The whole 
apparatus is out of the way of the men, and being 
kept well clear above the furnace is protected from 
the heat. When the charge of pig iron is melted, 
and ready for the commencement of puddling, the 
apparatus is put into action by dropping the notch 
in the handle of the rabble on to the pin in the 
working arm, which is kept continuously in motion 
by the horizontal reciprocating bar working over- 
head. The puddler changes his tool as it becomes 
heated by lifting the notch in the. handle off the 
pin in the working arm, and replacing the tool 
with a fresh one without stopping the machine; 
and when the iron begins to thicken, he takes the 


opportunity of each change of tool to make a few 


strokes by hand, in order to collect the metal from 
the extreme sides of the furnace into the centre, 
which ensures the uniform puddling of the whole 
charge. The usual time of working with the 
machine is about 25 minutes with ordinary forge 
pig, the tool being changed six times; but with 
grey iron the time of working is much prolonged. 
In the latter case the machine is especially service- 
able, and may be readily understood, since the 
iron keeps in a fluid state much longer, which 
causes the labour to be so much more severe 
in the case of hand puddling that there is 
great difficulty in getting the men to work 
any iron thatis grey. With the machine, how- 
ever, this causes, we are told, no increase of labour 
to the men, and only increases the duration of the 
process. As to the working of the apparatus at 
Wombridge Works, we are told that with the 
single furnace and charges of 5 cwt. the consump- 
tion of coalis 28 cwt. per ton of puddled bar 
made; hut with the double furnace, and charges of 
half a ton, the consumption of coal is 17 cwt., or 
a reduction of 89 percent. The number of charges ` 
worked in the single furnace is six of 5 cwt. each ; 
and in the double furnace five heats of 10 cwt. 
each per turn of 9 or 10 hours. In working the 
double furnace it is found best to have but one 
puddler and two under-hands, to avoid the division 
of responsibility in the case of two puddlers work- 
ing the same charge of iron. | 

It does not of necessity follow—although the 
above results are very good—that Mr. Bennett’s 
apparatus is the best; there are others in the field, 
but we do not know that they can exhibit better 
results at the same cost for fuel and labour. We 
believe, were machinery in greater use at the 
present time, there would be fewer grievances for 
the men to complain of i the working of the iron 
given them; less chance, consequently, for strikes, 
less fluctuation in the market price, and less oppor- 
tunities for ‘ bearing” and “ bulling,” or the 
carrying out of those ‘ financial combinations,” as 
they ate mildly termed, which in the long run 
act perniciously on both buyers and sellers, and 
most certainly on the worker in iron. 


The water of the Baltic Sea is calculated to 
contain one sixty-fourth of its weight of salt, that 
of the German Ocean one thirty-second. 

PERMANENT INK FOR WRITING IN RELIEF ON 
Zinc.—Bichloride of platinum, dry, one part; 
gum arabic, one part; distilled water, ten parts. 
The letters traced upon zinc with this solution 
turn black immediately. The black characters 
resist the action of weak acids, of rain, orof the 
elements in general, and the liquid is thus adapted. 
for making signs, labels, or tags which are liable 
to exposure. To bring out the letters in relief, 
immerse the zinc tag in a weak acid for afew 
moments. The writing is not attacked, while the 
metal is dissolved aways | 


GRAIN ELEVATORS AT BUFFALO. | 


HAT. the grain elevator has ‘* made” the cities 

of Buffalo and Chicago, isnot saying too much ; 

and Mr. Joseph Dart made theelevator. There was 
a time when, as in allcities in newcountries, labour 
was very scarcein Buffalo, wages as a consequence 
was very high, profits were largely absorbed by 
this one item, and capital was looking glum. 
Slowly went up the grain in sacks from the ship's 
hold to the deck, there to be weighed, then lowered 
into bargesor boats, or carried away by gangs of 
men to be stored. Mr. Dart took heart of grace, 
went to work, and 1848 saw the first elevator 
erected, with a storage capacity of 55,000 bushels, 
and which could deliver its contents at the rate of 
2,000. bushels an hour. To-day Buffalo has 27 of 


these buildings, storing together 5,830,000 bushels, 


handling daily 2,808,000 bushels, or about a 
quarter of a million per hour in each working day 
of 10 hours. In fact a vessel alongside may either 
receive or discharge in six hours a cargo of 150,000 
bushels of wheat or corn by means of the elevator. 
What the elevator has done for the two cities in 
question may be understood from the trade of both 
in last year. Buffalo did 40,937,000 bushels, and 
Chicago came up behind with 40,836,000 bushels ! 

Inside the elevator the grain is stored in immense 
bins according to its quality and weight, without 
reference to owner. lf the consignments are sent 
per rail, the waggons are brought close alongside, 
a door at the side is opened, a large shovel worked 
by steam power, and moving on a pivot at the end 
of a crank or arm, pops into the waggon, and in 
about four minutes some five hundred bushels of 
grain are shovelled through a shoot into the base- 
ment of the building. The engine which works 
the shovelling arrangement also works another 
similar to the endless chain of a dredger, and 
rapidly, the iron buckets attached to the broad 
leather bands are driven up with their loads to any 
of the floors where they are required to be emptied. 
Here they deliver into what resembles a mill 
hopper, and when 100 bushels have been poured in 
the whole is weighed on the machine attached to 
the hopper, a sliding door in its bottom is then 
opened and the mass rushes into the bin for 
storage. 

When a ship arrives to take in cargo, spouts are 
led to the hold, and down them rush the grain, 
which is spread about by a “wobbling” shovel 
similar to that employed in clearing out the rail- 
way waggons. No manual labour is employed, 
and the only indication that a granary is receiving 
or discharging is the rushing noise made by grain 
in passing to its destination, somewhat resembling 
the rush of water through pipes. The buildings 
were originally somewhat primitive and lopsided in 
appearance, now, after some of that “ experience” 
which teaches even the most obtuse of individuals, 
they are of a very substantial character. They 
have solid stone or brick walls, and each tier of bins 
is supported by powerful timbers carried free of the 
retaining walls. Some of these buildings are over 
100 feet high and though not very handsome are 


very important features in the “‘ grain towns” of. 


the West. 


DUEL BETWEEN GUN AND TURRET. 


HE great duel between the 124 ton 9-inch 
rifled naval service gun, with its tremendous 
steel bolt and powdercharge, and the Coles’ turret, 
has been fought, and the turret it is maintained 
has come off victor. It had often been suggested 
that the only proper test of the turret s¥stem was 
that which it would receive in battle, and Captain 
Coles was nothing loth to have his system put 
through the ordeal. The turret‘ operated on ” 
was the after (single gun) one on board the Royal 
Sovereign, which vessel was anchored for the duel 
off the Dean Shoal, well off from Spithead. The 
Bellerophon carried the big gun, and anchored 200 
yards from her “ enemy.” Threeshots were fired, 
well aimed and excellently “ planted.” 

The turret is simply a hollow composite cylinder, 
standing on a circular wooden turntable of great 
strength over a double ring of conical metal wheels 
which travel over metal roadways, the cylinder 
with its table being pivoted on a centrally fixed 


hollow iron cylinder, and the whole resting ona | move as freely as ever (though, in certain circles 


bed of oak balks, further supported by iron stan- 


chions, springing up from the ship’s keelson. The 


turret itself is built up on its table of a circle of H- 
iron frames—the lower portion left open, being 
otherwise protected, the upper portion filled in with 
wood and iron, and coated with armour plating as 
it projects through the upper deck. This filling in 
and covering is effected somewhat as follows :— 
Inner lining of turret, of 24in. boiler plates, from 
which project outwards +-shaped iron ribs, 10in. 
in depth, 20in. apart, placed vertically—the spaces 
between the ribs filled in solid with teak. Over 
this is placed a crossed diagonal banding, or trellis 
work of žin. iron, 3in. broad. Next to the trellis 
comes 8in. of teak, and over all the outer coat- 
ing of 54in. rolled armour plates. Round the 
gunport there is an additional 43in. of plating— 
thus giving 10in. of iron, in two plates, imme- 
diately round the port. In addition to the plates 
being secured by through bolts, they are also bolted 
to an immense wrought iron ring let into the teak 
at the back of the upper edge of the armour plates ; 
this “ marriage” ring being 23in. thick, and 14in. 
deep. The top of the turret is covered in with 
heavy angle iron and boiler plating. The total 
weight of the single-gun turret is nearly 1164 tons : 
the area of surface exposed to shot, 84 square feet ; 
area of gunport, 6 square feet. The whole forms, 
in fact, a half-sunken circular iron-clothed fort, 
having the sides and the deck of the ship as its 
glacis, this glacis therefore protecting the sunken 
base of the turret, turntable, and frames of conical 
wheels. : 

Before “dropping the handkerchief” seamen’s 
tins full of water were placed on the floor of the 
turret to test rigidity : when the turret was examined 
at .the close of the firing not a drop of the water 
had been spilt! . 

The first shot fired was a conoidal steel one 
246 lbs.; powder charge, 43 lbs.; distance from 
gun to turret, 200 yards ; target mark, a black ball 
on a white ground close to and on the right of the 
gunport. . 

The shot struck the edge of the plating next the 
gunport, broke away a jagged piece, 
diameter, from the outer or 54in. armour plate, 
bent back and fractured the inner, or 74in. plate, 
bulged in the wooden backing and inner skin, and 
passed into the turret, smashing the wooden 
skeleton gun (mounted in lieu of the turret’s gun 
which had been removed) into a thousand splinters, 


but falling on the floor of the turret two-thirds 


broken up, and without doing any interior damage 
to the turret. Three nuts and bolt ends were broken 
off the massive “marriage” ring whichrunsround the 
turret’s top, and to which the plates are bolted, by 
the shock of the shot’s impact. None of the water 
was spilt out of the seamen’s tins, placed on the 
turret floor—thus proving the turret immovable 
under the tremendous shock to which it had been 


subjected. 
The interior examination over the winch 
handles were manned to test the traversing 


machinery ; and it was found that three men could 
rotate the turret as freely as before it was fired at. 
The second shot, of steel, was 4 lbs. heavier than the 
first; the powder charge was the same ; the target 
mark was on the quarter circle face of the turret 
away from the gunport, where the armour plating 
was but 54in., in a line with the winches for 
revolving the turret, and on the turret’s weakest 
part. aa 
This shot struck at the junction of two plates 
and drove in the broken pieces 12in. into the back- 
ing, about 12in. from the upper edge of the plate 
and turret. Here the shot turned upwards and 
remained lodged in the wooden backing, the head 
of the shot just showing itself at the upper edge of 
the turret in the wood backing behind the armour- 
plate. Seven more bolt ends and nuts were broken 
off the ‘* marriage” ring by the impact of this shot, 
and severalsmaller nuts in other parts of the inner 
skin of the turret were also broken off. The plate 
next to the one struck was started outwards 8in. ; 
in fact, all the plates the upper fastenings of which 
were loosened by the flying off of their bolt tails 
and nuts were started more or less. The winches 


12 in. 


this has been questioned). : 
The third shot fired and the powder charge 
were the same as those in No. 2, but the distance was 
reduced to 40 yards. The target mark was on the 
ship’s deck, 8ft. from the side of the turiet, the 


angle of the fire being horizontal. A more splen- 


did shot was never fired. It struck right on the 
chalk mark, scored the deck and upper collar plating 
to the face of the turret, where it gouged out a 
piece of the armour plating 17in. long by Qin. 
wide and 33in. in depth. No other damage was 
done, and the turret revolved as freely as ever. It 
is not out of place to remark here that the captain 
of the gun for this occasion was gunner’s mate 
Bowing, of the Excellent. 

We very much doubt whether any good results 
will follow from this drill. The gun originally 
decided upon was a smooth-bore, the one tried was 
a rifled one: the original conditions being set 
aside, the trial falls through. No shells were fired, 
as would certainly be the case in actual warfare, 
and—supposing the ship actually engaged—had a 
shell penetrated into the turret as did the shot 
through the port, not a soul then at the gun would 
have been left alive. Why the real gun was not 
left in position in the turet, we know not. 
Would it have kept owt the shot which was 
planted? Who can tell ? Altogether this long- 
looked-for ‘‘duel” might as well, for all it has 
proven, have been left unfought; thousands of 
pounds of the public money have gone for— 


nothing! 


INDUSTRY ON THE MERSEY. 
HOULD the unfortunate state of matters on 
the Clyde have been the cause of sending: 
from its banks any of the shipbuilding business, 
for which it is so well and deservedly known, there: 
can be no doubt that Liverpool and Birkenhead 
will receive a fair share of it. It is very possible, 
also, thatthe clipper men of Aberdeen, who seem 
to disagree with their employers as to what should 
constitute their diet and wages—the employers 
recommending porridge, and probably, for Sun- 
days, that“ chieftain of the pudding race”—haggis, 
together with a low scale of wages—the men pre- 
ferring an euhanced scale of wages, and an 
occasional variety in their victuals—it is very 
possible, we say, that some Aberdonians and Clyde 
men may think of moving south, and would like to 
know what sort of trade is carried on by the Mersey 
side, and it is our purpose, this week, to give a few 

particulars of several of the yards thereaway. 
The yards of the Messrs. Laird Brothers, at Bir- 


kenhead, are of world-repute, and require nothing 


at our hands. Always fuli of work, employment 
is readily to be had by good workmen. In 1865, 
the Messrs. Laird launched thirteen large vessels, 
including H.M.S. Agincourt, giving a total tonnage 
of 19,737 tons. 

Down at Seacombe are the yards of Messrs. 
Andrews, and Messrs. Bowdler and Chaffer. The 
Messrs. Andrews are best known, perhaps, as 
builders of composite ships. Mr. H. Jordan 
patented the principle, carried out by Messrs: Hol- 
derness and Chilton. The peculiar feature in this 
principle is that the framework only of the ship is 
of iron, longitudinal instead’ of vertical, with 
wooden diagonal planking. Messrs. Andrews’ 
“patent” consists in a vertical iron framework, 
with longitudinal wooden planking. Bowdler and 
Chaffer build both sailing and steam vessels. In 
the year past they built three screws, one paddle, 
and tivo sailing ships. 

The Messrs. Clover and Co. have establishments 
on both sides of the Mersey, one by the Queen’s 
Graving Dock on the Liverpool side, that at Birken- 
head adjoining the Woodside Co’s. premises, being 
the one devoted to shipbuilding. It was opened ten 
years ago, and here was built and afterwards 
lengthened the Pasha of Egypt's frigate. The 
area of the establishment is six acres—the river 
frontage being 500 feet, and there are three grav- 
ing docks with a joint capacity of 5,000 tons. The 
largest dock is 400 feet long, with an 80 feet en~ 
trance ; the next is 300 feet long, 36 feet entrance ; 
the third is 200 feet long, the entrance being 35 


were again manned, and the turret again found to | feet wide. At spring tides the depth of water is 22 


276 
feet. Vessels of almost any size can float into these 
docks, and most extensive repairs are carried on as 
well as building, there being shops for 
everything in repairing and building. 

Here may be noticed the Britannia Engine Works, 
which, though yet in their infancy, promise great 
things. The works are near the great float, and at 
present cover nearly three acres. There is an ex- 
cellent brass.and iron foundry—with engineers’, 
boiler makers’, and smiths’ shops; where turning, 
erecting, fitting, &c., are carried on. Much work 
in steam machinery for hoisting purposes and 
double enginesis done here, and there are very ex- 
tensive boiler sheds, with iron overhead travellers 
running from end to end. The Britannia hoisting 
engines are well known, most of the Liverpool 
‘steam docks having them, together with the national 
dockyards. A branch of the London and North 
Western and Great Western Railways, from their 
goods station, passes through the works, and that 
this is a most valuable auxiliary may readily be 
understood. 


Between the Woodside Ferry and the Messrs. : 


Laird’s yards are the graving docks and yard of the 
Woodside Graving Dock Co., covering an area of 
23,000 square yards. Here iron shipbuilding is 
rapidly assuming large proportions. Their prin- 
cipal dock has an entrance wider by 5 feet than the 
largest one of the Messrs. Clover, and the water is 
excluded from the graving docks of both by means 
of iron caissons, which can be regulated by the 
rising and falling of the tide. The Woodside docks 
were cut out of the solid red sandstone, and can be 
readily and cheaply deepened when business re- 
quires it. They can be enlarged, also, to any extent. 
The large dock is so constructed that several ships of 
1,000 to 1,400 tons each can be floated in at one 
tide ; and five have thus been docked together. By 
means of the caisson it can be made into a dry or 
wet dock as wanted. It may be remembered that 
it was into this dock that the Egyptian paddle 
steam yacht Sehéa Gehaéd came under her own 
steam, though 82 feet across the paddles; and here 
she was blocked and lengthened 70 feet, without 
removing either engines or paddle wheels. Though 
iron ship-building is a feature in this company’s 
business, yet repairs constitute the major part of the 
business done ; and there is every appliance in the 
shape of shops handy to the docks and rails con- 
necting them with the London and North Western 
. and Great Western Railways systems. 

Truly a few years have made a wonderful change 
on the Cheshire side of the Mersey ; the industry 
on its northern shore will form the subject of 
further notice. 


“ ACCIDENTS” IN TUNNELS. 

MOME of the most appalling railway “ acci- 
dents,” as they aretermed, which have occurred. 

in this country have happened in tunnels: few will 
ever forget that in the Clayton Tunnel, or that in 
which the goods trains were consumed, recently, 
on the Great Northern. When it came to a 
coroner’s inquest, one signaller said he telegraphed 
to his fellow atthe other end of the tunnel to 
know if the train previously signalled was 
“ through ;” this man said he sent back word that 
it was not; the enquirer on the other hand, said 


the signal he received was quite the other way, 


and so allowed one train to dash in upon another 
stuck fast in the darkness of the tunnel. Then 
followed all the horrors of death, conflagration, 
and, .of course, stoppage of traffic and immense 
pecuniary sacrifice. ‘The stationary signals opera- 
_ ted by hand: are approaching perfection rapidly— 
have we perfection in the hands that transmit, or 
the ears and eyes that receive the signals? It 
appears that we have not, and that the sooner 
simple mechanism can be introduced to take the 
place of this kind of “labour ”—on which so very 
much depends—the better it will be for all con- 
cerned. Companies say, we will adopt such, if 
- only we can find it reliable ; and we believe they 
. would. What is required by them is this:—A 
simply contrived piece of mechanism, not ex- 
pensive, which can be operated on with certainty 
by a passing train, at the entrance of a tunnel, to 
set thé semaphore to “block,” and which shall 
liberate and turn the same semaphore to “ clear” 
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on the train making its exit at the other end of 
the tunnel. There is a signal—that operated on 
by the trigger—which seeks to’ achieve this, but 
“hands” are required in the work before “ dis- 
charge” takes place; and altogether it does not seem 
to be valued by companies, or those, rather, in 
charge of the way and rolling stock. A working 
man—of course a reader of our paper—named 
Holloway, plying his daily task as a carpenter in 
Morgan’s-lane, Griffin's Wharf, Tooley-street, 
has set his wits to work in the matter, and, so far 
as he. has gone, seems to have achieved a success. 
Without the application of even the little finger on 
entering a tunnel—the semaphore being then 
“clear ”—round it goes to “block,” and, so soon 
as the train has cleared darkness, back fiies the 
signal to “clear.” The modus operandi is still 
a secret-—how long it is to remain so we do not 
know, but we hope for a short time only. 


TODD’S IMPROVEMENTS IN ROLLING, 
STRAIGHTENING AND BENDING MA- 
CHINERY. 
tot (Illustrated on front page.) 

R. J. TODD, Engineer, of Greenwich, has 
recently obtained Letters Patent for Im- 

provements in Constructing and Working Machines 
for Rolling, Straightening, Bending, or Circling 
Plates and Sheets of Metal. This invention 
has for its object the rolling, straightening, bend- 
ing, or circling plates and sheets of metal into 
segments or complete circles, or even to overlap 
sufficiently for being soldered, welded or rivetted 
into tubes, pipes, circular boilers, boiler flues, 
funnels, steel and iron masts, yards, or other 
similar articles, by using top rolls of different 
diameters, either parallel or tapered. This is 
accomplished by greater facilities in working and 
regulating the top pressing roll by the application 
of additional gearing, whereby the top roll by 
means of the top shaft is elevated or depressed at 
either end separately, or at both ends simul- 
taneously. 

The top roll may be made of cast or wrought 
iron, or steel of different diameters, and parallel or 
tapered as required. By the application of move- 
able anti-friction bearings fitted into the principal 
sliding bolsters, which suspend and carry the top 
pressing roll, wrought iron shafts can be fixed into 
the top rolls (when made of cast. iron), and in 
either case have journals to revolve in brass bushes, 
fixed in the anti-friction bearings. The latter being 
made larger in diameter than the top pressing roll, 
will allow the top roll to be withdrawn at either 
end of the machine through the principal sliding 
bolsters, and through a suitable opening or 
aperture in either of the two wheels (one at each 
end of the machine), which drive the bottom rolls. 
The top roll and anti-friction bearings are kept in 
their places by a lever at each end of the said 
roll, and by raising either of the two levers, the 
anti-friction bearing or the top roll can be with- 
drawn at that end of the machine at which the 
lever is raised. Having thus stated the nature of 
the invention by reference to the accompanying 
engravings, in which the improvements are repre- 
sented as applied to machines for the purposes 
stated, the arrangements of the parts will more 
fully appear. 

Fig 1 isan elevation of the machine; Fig 2 is 
an end elevation, shewing the driving gear; and 
Fig 3 an elevation of the other end; Fig 4 repre- 
sents detached an end view of the top roll in its 
bearings; Fig 5 shows one end of the top roll with 
its bearings in vertical section, and Fig 6 shows the 
other end of the same with its bearings in horizon- 
tal section. 

We think these improvements, as described by 
the inventor, to be very important. They cannot 
fail to prove a great success where accurate work- 
manship and saving of manual labour are a 
desideratum. 


More than ten millions of perfect forms have 
been observed in a single pound of chalk, besides 
innumerable fragments. . 

In the time of Marshal Saxe each man that was 
killed in battle represented a quantity of bullets 
equal to his own weight. 
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WOOD ENGRAVING IN GERMANY IN 
THE FIFTEENTH CENTURY. 
Ta fifteenth century forms one of the most 

remarkable epochs in the history of the human 
race. It wasin the middle of that century that 
the last feeble remnant of the once powerful 
Roman Empire was overthrown by the capture 
of Constantinople by the Turks, and ere 
that century had closed the voyages of Columbus 
had opened up the continent of America, destined 
to be the seat of an empire whose influence upon 
human progress and civilization it is impossible to 
foretel. The same period, likewise, witnessed the 
revival of arts and learning throughout Europe ; 
and for the invention which has done more than 
any other to render that revival solid and enduring, 
we are indebted to Germany. The art of printing, 
first attempted by Gutenburg at Strasburgin 1439, 
and perfected by him at Mayence, from 1450 to 
1457, was soon followed by another invention, for 
which we are also indebted to Germany, viz., that 
of engraving upon wood as applied to the illustra- 
tion of books, and though its effects have been 
small, as compared with those of printing, it is 
certainly not undeserving of attention by those who 


are anxious that a taste for the fine arts should. 


become general. The first book so illustrated 
seems to have been the Psalter, published at 
Mayence, 1457, and although the execution of the 
ornamental capitals with which it was adorned 
was doubtless far inferior to the illuminations of 
which many of the old monks were so proud, the 
process was far superior as to the cheap and rapid 
multiplication of copies. 

At Cologne, printing presses seem to have 
existed from a very early date, and amongst the 
earliest illustrated works which the most judi- 
cious bibliographers believe to have been published 
in that city are “The Fasciculus Temporum,” and 
“Tne Todtenlanz.” The success of this latter 
work was immense, and deservedly so, for the 
originality displayed in the execution of its designs. 
The style of this work must have exercised a bene- 
ficial influence upon the engravers of other 
countries ; the only copies of it which are known 
to exist at present are at Strasburg and Dresden. 

From the press of Bamberg issued in 1461 the 
‘¢ Fables de Bouer,” the first work in which the 
engravings are inserted in the printed text. At 
Augsburg several printing establishments were set 
on foot, the most important was that under the 
direction of Gunther Zainer. He published, among 
other works, an illustrated edition of ‘* Legends of 
the Saints,” of which the figures are squattish and 
poorly treated ; the “‘Game of Chess,” by Jacob de 
Cessolis, 1477 ; its engravings are executed in a bold, 
rapid and striking manner ; and several romances of 
chivalry, the favorite light literature of the day, such 
as the Historie of Melnsine, of Sigismund, and of 
Tancrede of Salerno, 1482. The ‘‘ Description of the 
City of Rhodes, with the History of its Siege,” was 
published at Ulm in 1496. The engravings of this 
work are executed in a bold and masterly manner. 
The first German edition of the ‘‘ Life and Fables of 
Æsop” was also published at Ulm ; the plates with 


which it is illustrated are engraved with nerve and 


precision, and display some freshness and much 
spirit. 

The half Flemish, half German style of the 
celebrated painter, Frederic Herlin, of Nordlingen, 
mightlead to the supposition that the “‘Itinerarium 
sen Peregrinatio Beate Marie Virginis ” was pub- 
lished in that city, as its illustrations partake 
somewhat of the style then in vogue in the low 
countries. 

The most extensive printing establishment in 
Germany was conducted by Antony Koberger, at 
Nuremburg, in which twenty-four presses and above 
a hundred workmen were employed. From this 
establishment an illustrated edition of the Bible 
in the vulgar tongue, was issued in 1482. The 
engravings were the same as those in an edition 
that had appeared at Cologne in 1462. The “Shatz~ 
ehalter oder Schrein der wahren Reichtiimer des 
Heils,” of which the style of engraving was supe- 
rior to anything that had previously appeared, was 
published by Koberger in 1491. The subjects 
borrowed from the Old and New Testament are 
treated with freedont ; the engravings are light and 
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might be taken for illuminations, 
some of the copies are coloured. 

Among the wood engravers of Strasburg, the 
_ one who rendered the most important service to 
the art was Reinhardt (1483 to 1522). Hedevoted 
himself especially to the illustration of the classics, 
and published editions of Boethius, Virgil, Horace, 
and Terence. The figures with which these are 
adorned are badly formed and have too much 
of the caricature about them, but are most in- 
teresting as illustrating the manners and costumes 
of the times. Wood engraving was likewise carried 
on with success at Basle, the most remarkable 
example being the ‘f Ship of Fools.” In this work 
the true idea of book illustration is realized, as the 
engravings lend their assistance in bringing out 
the meaning of the text. These specimens of wood 
engraving which Germany produced in the 
fifteenth century are principally interesting, as 
showing the germs of an art which has since been 
brought to great perfection, and which has done 
_ much to increase the utility and attractiveness of 
many classes of literature. ) 


especially as 


OUR WEATHER GLASS.*~—II. 
Hes we have the barometer ;—an upright 
tube, closed at the upper end, and open at 
the lower; it matters not whether we use water 
or mercury, the result is the same in either case; 
yet, to be a perfect indicator of the actual weight of 
the atmosphere, at any specified time, it is essential 
that the different tubes should be of sufficient length 
to allow the column, either of water or mercury, 
to be of the height we have stated. 

The mercurial barometer is made in various 
methods, to ensure the absence of air bubblesin the 
mercury, but we may mention a simple way of 
making one. Procure a glass tube, somewhat 
longer than required, say 36 inches, and let it be 
closed at one end; fill it with mercury, and when 
quite full, place the finger on the open end to 
retain the mercury,and then reverse the position 
of the tube, and place this open end in a small 
reservoir or cup of mercury; keep the tube in a 
vertical position and remove the finger, a small 
portion of mercury will now escape from the tube 
as the column sinks, and thus balances itself with 
the weight of the atmosphere ; at the same time it 
will leave a vacuum at the upper end of the tube. 

The water barometer, owing to its great height, 
cannot, however, be made in the manner we have 
just described. A very interesting account ap- 
peared in the ‘ Times” newspaper, some few years 
back, explaining how a barometer of this kind had 
been made in the Crystal Palace, at Sydenham. 
It was stated that the upper end of the tube was 
kept open, while the water was being forced into it 
at the lower extremity, and that when the column 
of water had been forced to the required height, 
the tube. was hermetically closed at the top, and 
the force pump removed from the lower end; the 
column then regulated its balance with the atmos- 
phere, in a similar manner to the mercurial 
column. 

It may here be asked, how can water be pumped 
out of a well 50 feet deep, if we can only raise 
water 34 feet? We will answer, that the column 
of water is, in this case, divided, and retained by 
valves, thusmaking three or moreseparate columns 
of water, one over the other. 

We have seen that the mercurial column, and 
also the column of water, must be of a certain 
height, to balance the weight of the atmosphere 
at the surface of the earth, or rather, at the level of 
the sea; now supposing we take the mercurial 
column, (as being the most portable,) some hun- 
dred feet down a mine, we shall find the mercury 
rising in the tube, owing to the greater amount of 

 superincumbent air; or let us take it up a mown- 
tain, and we shall find the mercury failing in the 
tube, owing to a lesser superincumbent weight of 
atmosphere. We see, therefore, that as the 
column of mercury and the external atmosphere 
balance each other, so the rising or falling of the 
mercurial column must indicate to us the weight 
of the air, in the spot where the mercurial column 
as placed. 


* Contributed by Squire Baxter 
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On this fact the whole theory of the barometer 
depends. : 
The mercury will rise about one-tenth of an 


inch, for every 100 feet below sea level, and it will: 
fall in the same proportion, for every 100 feet above. 


sea level. 


ments used as such, among which we find some of 
a very simple character; the most portable of them 
is the Aneroid barometer; its cost, however, is more 
than some can afford to pay for it. We will there- 
fore endeavour to describe how a very simple 
weather glass, (for we must not dignify it by the 
name of barometer), can be made by any of our 
readers, for a few pence; they will find it a correct 
indicator of the weather, notwithstanding its sim- 
plicity. Procure a clean and dry Florence flask, 
and in the neck of it insert a glass tube, about 8 


{inches in length and half an inch in diameter; 


this tube must be-open at both ends ; one end of it 
must nearly touch the bottom of the flask, and the 
other end must project about an inch from the 
neck. Secure thetube in this position, by passing 
it through a perforated cork in the neck of the 
flask, and make the junction watertight, by seal- 
ing-waxing the cork and tube, round the neck of 
the flask, so that neither air nor water can pass 
into the flask, excepting through the glass tube: 
the true action of the arrangement depends upon 
this being done effectively. 

It would be well, prior to finally securing the tube, 
if gradations of inches or half inches were marked 


upon it, either by using a small file or 
by tying pieces of black thread round it, 
at certain intervals, for reasons we ‘shall 


presently see. Here we have our flask, which is 
the “air reservoir,” and the glass tube, for the 
water column, the rising and falling of which, 
(within the limits of the tube), is synonymous 
with the rising and falling of the mercurial 
barometer. Thus we see why it is better for us to 
mark the inches on our tube, otherwise, when the 
variations are slight, we should be unable to know 
whether “ our glass”’ was rising or falling. 

Having satisfactorily arranged this, let us place 
the flask, neck downwards, in a wide-necked bottle, 
containing sufficient water for the tube to dip 
about one inch into it. It will be found, however, 
that the water. will not as yet rise in the tube, 
owing to the quantity of air in the flask. It 
must now be our object to expel some of this air, 
and following the laws of nature we are enabled 
to do so by using heat, and thus rarifying the air 
in the flask, and causing it to occupy a 
greater space than it does when cold. The warm 
hand held upon the flask for a few minutes is 
almost sufficient to effect this, but it may be held 
to the fire for a few seconds, taking care not to get 
the interior of the flask damp, either by water or 
steam; we must, therefore, remove it from the 
bottle containing water, and allow the necessary 
quantity of air to be expelled. Now return it 
again to the bottle, and as the flask cools the water 
will be seen to rise gradually in the tube; the air 
in the flask collapsing or contracting into its 
original volume; the partial vacuum thus created 
is filled by the water which is forced up the tube 
by the weight of the atmosphere, at the foot of the 
tube. Here we have a column of water actually 
balanced by the atmosphere; and rising or falling 
as the atmosphere is heavier or lighter; acting 
truly and faithfully with the standard mercurial 
barometer with this difference, the latter or 
mercurial column is the exact weight of the 
atmosphere, while the small column of water in 
the barometer we have just described, does not show 
the exact weight of the atmosphere, but it shows 
us all we want to know, viz.: the variations in the 
weight of the atmosphere from time.to time. 

Here we have a small column of water kept in 
suspension by natural causes. The Florence 


flask is hermetically sealed, therefore the air that | 


is inside it, cannot escape from it, neither 
can a fresh supply be admitted into it. 
This is evident. Now the column of water 
is actually kept in suspension by the action 
previously described by us, in speaking of 
“suction.” Air at a cértain temperature will only 
fill a certain space; if, therefore, there 1s a greater 


me iks 


space in any vessel than a given quantity of air 
can fill, and if by any mechanical arrangement 
(such for instance as here shown), water (or any 
liquid) is permitted to find its way into such 
portion of the vessel as may be considered “ unoc- 


| cupied,” it will do so, and instantly occupy the 
There are many kinds of barometers, or instru- 


“vacant” place. This is done as we must readily 
perceive, not by suction, but by the external: 
pressure of the atmosphere, which forces the. 
water up the tube (as previously stated) and so 
fills up the vacuum, for it is truly said that “ nature: 
abhors a vacuum.” 

This then is the rationale of the suspended 
columu of water. The variations in the weight of 
the atmosphere acting on the lower end of the: 
tube, or rather upon the surface of the water in. 
which the lower end of the tube is immersed, will 
cause a variation in the height of the column of" 
water, in a similar manner to the mercurial 
barometer, but in a greater degree, the use and. | 
fall of the water column being about three times. 
that of the mercurial column. 

The elasticity of the air confined in the flask. 
permitting this action ; thus an artificial balance is. 
created. l 

Apart from the fact of “our weather glass” 
being a scientific instrument, itis a most amusing 
and useful toy. We have sometimes puzzled our 
friends as to the manner in which we filled the. 
tube with water, it does not occur to every one that. 
a certain amount of air is first expelled by heat. 
We have still further mystified them by putting 
a hand upon the; bottom of the inverted flask, and 
apparently squeeze the water out of the tube. Our 
readers are now in the secret, the glass of the flask 
is very thin, and the warm hand instantly warms 
the air inside it, thus causing the air to expand, and 
consequently depress the column of water in the 
tube. 

This shows us that our barometer has a ther- 
mometric as well as a barometric action. This we 
must bear in mind and keepin an equable temper- 
ature, or we shall have variations of heat and cold, - 
acting upon the air in the tube, affecting the height 
or position of our column of water, and materially 
interfering with its action as a barometer. 


THE GRIFFON GUN VESSEL. 

This 5 screw gun vessel, 425 tons, 80 horse- 
power, after having been thoroughly repaired’ and 
refitted since her last commission in Sheerness 
dockyard, has made the run over the measured. 
mile off Maplin Sands for the official trial of her 
machinery. She was in charge of the commander: 
of the Sheerness steam reserve; Mr. W. W. Wil- 
liamson, inspector of machinery afloat, and Mr. G. 
Blaxland, chief engineer in Sheerness dockyard, 
were present. Six runs were made on the measured. 
mile atfull-boiler power, giving an average of 9°141 
knots per hour, with a maximum of 96 and a mean 
of 94°666 revolutions of the engines, and a vacuum 
in the condensers of 25:5. Two runs were made 
at half-boiler power, giving an average of 7°504 
knots per hour, with a maximum of 84 and a 
minimum of 73 revolutions of the engines, and a 
vacuum in condensers of 26. The draught of water 
forward was-10 feet 10 inches; aft, 11 feet 8 
inches. The load on the safety valve 20 Ibs., and 
the pressure of steam in the boilers 18°75. The 
wind was north, with a force of 3to 4. The vessel 
is fitted with a Griffith’s propeller, the diameter of 
which is 9 feet; the pitch, 13 feet; the length, 2 
feet 10 inches; and the immersion of the upper 
edge, 1 foot 3 inches. The engines stopped from 
the moving of the telegraph in 13 seconds, started. 
ahead in 12 seconds, and astern in 15 seconds. 
They were manufactured by Messrs. Napier and 
Sons, of Glasgow. There were no hot bearings. 
The boilers produced a good supply of steam with- _ 


out priming. 


The Newcastle coal-pits were not taken under 
royal protection till 1239; and in 1245 a regular 
system of collieries and coal vessels was organised. 
The first mention of coal appears to have been 
made about 2,000 years ago by Theophrastus, a 
pupil of Aristotle. He stated that it was found in 
Liguria. | 
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TE GILDING.* 

Gilding, which is the art of applying thin sheets 
or leaves of gold to any surface previously prepared 
to receive it, is effected by means (A) of oil size, or 
(B) japanner’s size. It is one of the most important 
processes in decoration, and the one most difficult 
for an amateur to acquire, demanding a correct eye 
and a steady and dexterous hand. A little practice, 
-however, soon overcomes the timidity natural to a 
_ beginner, and by patience and care any one may 
-become a good gilder. 

Some account of the method of gilding employed 
by the mediæval artists may be interesting, and we 
therefore subjoin a précis of Cennini’s instructions : 

“ The mordants employed in gilding in 
medieval times appear to have been generally those 
prepared on a tempera basis, or as we should now 
call it water gilding. Armenian bole ground care- 
‘fully in the white of egg mixed with its own bulk 
of pure water was the principal. Of thisthe panel 
to be gilded received four coats, laid on very 
smoothly, and was afterwards placed and covered 
up. When it was wished to gild, the panel was 
laid flat on two tressels, and lightly swept with a 
feather to remove dust, next burnished, first with a 

piece of linen, and next with a dog’s tooth. The 
bole was then moistened with a large pencil dipped 
in white of egg diluted in water, and the gold 
applied from a piece of card, and pressed down 
with cotton wool. The gilding was afterwards 
mended, or ‘ faulted,” by the use of a gold 
“cushion, whereon to cut small pieces as used at 
present. For burnishing, a choice is given the 
artist among various precious stones, as ‘ lapis 
amatisto,’ sapphires, emeralds, balas rubies, topases, 
` rubies and granite. At the same’ time, not to dis- 
courage the poor artist, it is considerately added 
that the teeth of dogs, lions, wolves, cats (!), 
leopards, and generally of all carnivorous animals 


are equally good. One of these precious stones | 


ground on a grindstone, and then rubbed with the 
dust of emeralds, until no inequalities remained, 
was set in ametal handle, and formed the burnisher. 
Gold was usually burnished in slightly damp 
weather, the stone first being warmed and rubbed 
so as to secure perfect dryness. Any blemishes 
were tobe mended by breathing on the gold and 
applying a fresh piece. 

“ For walls, pictures, glass, iron and- every other 
thing, a mordant prepared in oil was used. White 
lead and a little verdigris were groundin hoiledoil, 
and afterwards boiled with a little varnish. This 
appears to have been ready for gilding in one day. 
In other respects, it must have resembled japanner’s 
gold size. Another mordant is mentioned, which 
appears to have the quality of receiving the gold at 
any interval, from half an hour to eternity ; but 
from its noisome ingredients and general im- 
practicability, is not given here.” 

The materials necessary for gilding are a cushion, 
knife and tip, a large short and thick camel hair 

brush, cotton wool, and oil and japanner’s size. 

Gold leaf is sold in books of twenty-five leaves, 
each about three inches square. It is technically 
reckoned by the hundred, that is the contents of 

. four books, and gilders calculate a work to require 
so many “‘ hundreds,” not so many books. There 
are thirteen varieties of tint, ranging from a deep 
orange red down to a white approximating silver. 

The cushion is a piece of wood about eight 
inches by five, covered first with baize, and then 
with buff leather tightly stitched. At one end 
there is a raised edge or screw of parchment, which 
turns partly round the sides. ‘This is to prevent 
the leaves being blown away by any chance wind. 
Underneath, the cushion has two, and sometimes 
three small loops of leather, one for inserting the 
thumb to hold it by, the others for sticking the 
knife and camel hair brush in. 

The knife for cutting the gold leaf has a long 
flexible blade, which should not be too sharp, set in 

light handle like a palette knife. 

The tip is a large flat brush for taking up and 
placing the gold leaf. It is made of very long 
squirrel’s hair, set thinly between the flat pieces of 
card. Cotton wool and the thick camel hair brush 
are used for dabbing down the gold and removing 
superfluous pieces. T 
* From the Art of Mural Decoration, Winsor and Newton, 


There are two kinds of gold size, fat oil and 
japanner’s size. The former is by far the most 
durable and brilliant, so that japanner’s size should 
never be employed save for mending small places 
and imperfections, or where time is of great im- 
portance. It is very desirable in using gold size to 
have the very best, that you may reckon with cer- 
tainty upon the time the operation will take. Bad 
size, on the contrary, is continually disappointing 
the gilder’s expectation and upsetting his arrange- 
ments. 

The surface to be gilded should first of all be 
rubbed smocth, if stone with pumice, if wood with 
Dutch rushes, if a very bright level effect be desired. 
After this it should have its priming of glue size, 
and two coats of oil paint and of one of flatting. 
To enrich the colour.of the gold, these last may be 
laid down in red or yellow. White, however, is 
usually preferred, as the darker colour renders any 
imperfection in the gold sizing more difficult to 
detect. When the last coat of paint is thoroughly 
dry, it is as well to rub it over with wash leather, 
to render it pleasantly smooth and free from dust 
or grit. If there be any patterns or figures which 
are to be left ungilded, they should be lightly 
pounced over with white to prevent the gold leaf 
adhering to them. Another way is to paint them 
over with the white of egg diluted with water. If 
any little piece of gold sticks to this it can easily be 
washed, or wiped off with a moistened handker- 
chief. When allisready for sizing, strain as much 
size as you think sufficient through muslin, and 
put some out on your palette, adding to it, if you 
like, enough vermilion mixed with oil alone to 
colour. Then with a stiff hog hair tool commence 
painting it on the surface you desire to cover, 
taking care to lay it on smoothly, and not too 
thick. If it is put on too thickly it runs, and 
leaves unseemly wrinkles in your gilding. 

Size always from left to right, beginning at the 
top of. your surface, and working downwards. 
Move your brush lightly and firmly, mapping out 
the surface to be sized into several squares, and 
finishing and cross hatching each before proceeding 
onwards. Ifthere are patterns to be left ungilded, 
carefully trace round their outline first with a sable 
pencil, and then fill in the interstices. When your 
whole surface is covered with size, give it a 
thorough inspection to make sure there is no faulty 


‘portion, and if there be, delicately touch in the 


size with a small pencil. When very perfect gild- 
ing is required, it should be sized twice, the first 
coat of course being allowed to dry thoroughly 
before the second is applied. In carved work, be 
careful to dip your brush down deep into the 
hollows of the carving. 

It is a good plan to size over night, so that you 
may gild in the morning. But all size does not 
dry alike, sometimes takizg twelve to twenty-four 
or thirty hours before it is ready for the gold leaf; 
in damp weather or positions, always more than in 
dry. The readiness of your size can only be 
ascertained by the touch. Ifon being touched by 
the finger the surface daubs or comes off, it is not 
ready, and must be left; if, however, it feels 
clammy and sticky, and has what painters call 
“tack,” it is sufficiently matured. If too dry it 
must be sized again. 

The books of gold leaf should always be placed 
before the fire some half hour previous to use, in 
order to thoroughly dry the gold and make it 
more manageable. 

When all is ready, shake out several leaves upon 
your gold cushion, and blow them towards the 
parchment screen. Then carefully raise one leaf 
with the blade of your knife, and place it on the 
cushion, gently breathing on it to flatten it out. 
If it manifest a disposition to cockle up, do not be 
nervous and fidgetty, but play it about with your 
knife blade until it lies as flat as you cou!d wish. 
Then replace the knife in its loop under the 
cushion, and taking the tip in your hand, pass 
it lightly over your hair, thus acquiring sufficient 
ereasiness to enable the gold to stick to it. Lay 
the hairy portion of the tip upon the gold leaf, 
and then raising it, apply it to the surface sized. 


. As in sizing work from left to right be specially 


careful to let each leaf overlap slightly, so as to 
avoid gaps and spaces. Lay on whole leaves as 


far as the space allows, and then proceed to gild 
the curves and corners which need smaller pieces. 
Place a leaf flat and smooth on your cushion, 
and then taking the knife in the right hand, 
draw the edge easily and evenly along it with a 
gentle pressure. Divide the leaf into as many 
pieces as you require, and lay on as before. 
When all your ground is complete, give a very 
careful inspection to make quite sure there are no 
portions ungilt, however small, and mend them 
at once, otherwise your gilding will be faulty. 
You may now take a piece of cotton-wool, and 
gently dab or press your. gold down all over, 
finally brushing off the superfluous pieces either 
with cotton-wool or the camel hair brush. It is 
a good plan to stipple the gold with a large stiff 
hog hair tool, quite dry and clean, as this 
gradually softens and removes the marks of joming. 
and other little imperfections. You may finally 
smooth the gold with a clean piece of wash 
leather, and it is completed. 

With regard to gilding with japanner’s size, the 
above remarks hold, save as to the time necessary 
to wait between sizing and gilding. If japanners 
size is used pure, it will ordinarily be ready in 
from twenty to thirty minutes, but better gilding 
can be made by mixing one-third oil size with 
two-thirds of japanner’s size. This will be ready 


in about two or four hours from the time of 


putting on. It should, however, always be borne 
in mind that gilding in pure oil size is not only the 
most brilliant, but the most durable. 

When all your gilding is finished, dilute one- 
third very clean and pure parchment size in two- 
thirds water, and brush it all over the surface of 
the gold to enrich and preserve it. If it be 
necessary to gild in a position much exposed to 
touch, as the base of a pillar, string-courses, &c., 
it is as well to give the gold a coat of mastic 
varnish thinned with turpentine. 

There are various processes which tend to enrich 
and vary the effect of gilding. 

Glazings of transparent colour are sometimes 
applied for the purpose of deadening its lustre. 
Raw sienna passed thinly over a sheet of gold gives 
it an agreeable leathery appearance. Glazings of 
red, green and blue, are not to be recommended, as 
they have a tinselly and pantomimic effect. 

A very good effect may be produced by stencilling 
a small powdering or set diaper in umber, sienna, 
or Indian red over gold, especially if there be 
foliage or arabesque work upon the gilding, as the 
small diaper affords an agreeable amount of relief. 
For the manner of doing this, see the account of 
stencilling. | 

Jf any of the figures are to have raised and 
gilded glories or nimbi, as the paintings of the 
Middle Ages were adorned, the following method ` 
will be found good. Strike a circle from the 
centre of the face with a pair of compasses, cover 
this with a smooth paste made of plaster-of-paris 
mixed with diluted glue-size, laid on witha 
spatula or palette knife: clear the edge of the circle 
from any roughness of the plaster, and afterwards 
rub it smooth as paper with pumice-stone or Dutch 
rushes; it may then be sized and gilded. If any 
pattern or fringe be wished upon the nimbus, it 
should be engraved with a steel instrument having 
a dull point, and these ornaments may afterwards 
be painted. 


We understand that the future of the British Insti- 
tution is not yet decided. The lease of the premises 
willexpire next year. Built for Alderman Boydell, 
in 1789, on the site of Dodsley’s house, the present 
eilifice, or rather the lease of it for six.y-two years 
from 1805, was purchased by the promoters of the 
British Institution for £4,500 and a rent of £125 a 
year. The first exhibition took place on the 17th 
of February, 1806. 

Desiens ror Corraces.—The Central Cottage 
Improvement Society opened last week at the 
Society of Arts, Adelphi, an interesting collection 
of competitive plans for a labourer’s cottage (de- 
tached). Prizes of £10 and £5 were offered for 
the best and second best, and the importance 
attached to this class: of building may be 
measured by the fact that no fewer than 107 archi- 
tects have thought it worth their while to comp 
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THE DETACHED LEVER ESCAPEMENT.* 
CHAPTER II, 


GENERAL OBSERVATIONS ON THE DETACHED LEVER 
l ESCAPEMENT. E 

The lever escapement shows at the first glance 
a very different feature from all escapements now 
in use for watch-work. This difference is per- 
ceptible eyen to the eye of the least experienced 
observer and consists chiefiy in the intervening 
action of a lever between the. escapement-wheel 
and the balance, while in all other escapements 
for watches (except the remontoire escapement) 
the escapement-wheel gives its impulse directly to 
the balance. It might be considered, as a matter 
of doubt, whether perfection oughtto be attained 
in this way, creating one additional part of the 
escapement and thus making it a more complicated 
mechanism. Still the experience of more than 
half a. century confirms the truly good per- 
formance of the lever escapement; and, besides, 
we must acknowledge on close examination that of 
all escapements only the duplex and detent escape- 
ments can enter into competition with it. 

The duplex is of a rather frail nature and very 
much exposed to injury by rough use of the watch 
and sudden movements in wearing it. The detent 
escapement, though of very valuable time-keeping 
properties, and apparently more simple by admitting 
a direct impulsion of the escapement-wheel to the 
balance roller, is by its locking and detent spring 
at least as complicated ; and, anyhow, much more 
difficult to execute and to keep in good order than 
the lever escapement. There is one more circum- 
stance speaking strongly in favour of the lever 
escapement. The balance in this latter receives 
its impulse for each vibration, while the duplex and 
detent escapement have but one impulse for two 
vibrations. 

The lever escapement does not admit of con- 
structing such very flat watches as the Swiss 
manufacturers produce with the horizontal escape- 
ment; but happily the predilection for such flat 
watches is long since ina decline; and for watches 
of a more substantial size the lever escapement, of 
all the escapements known, is certainly the most 
valuable, its parts being comparatively strong and 
not easily injured by violent external motions, and 
can be repaired or cleaned by: less skilled workmen. 

Another and most important advantage of the 
detached lever escapement is that, supposing a 
proper construction and right proportions of the 
weight and diameter of the balance and the force 
of the main-spring, it will not set on the locking, 
nor on the lifting, but go on immediately by itself 
as soon as the motive force is in activity. 


CHAPTER IV. 


DESCRIPTION OF THE VARIOUS CONSTRUCTIONS OF 
Lever ESCAPEMENTS. 

The action of all lever escapements is composed 
of two different actions; the action of the wheel 
and pallet, and that of the lever and roller. There- 
fore the various constructions of lever escapements 
may be classified from two principal points of 
view :— i 

I. With regard. to the way in which the lifting 
of the wheel on the pallet takes place. 

II. With regard to the means by which the im- 
pulse is transferred to the balance. ' 

I. The action of wheel and pallet. This action 
consists in an alternative lifting, imparting a little 
vibratory motion to the pallets, by means of a dia- 
gonal driving plane on each arm of the pallet. 
This lifting action is not permanent, because the 
driving planes are interrupted by two planes nearly 
concentric to the pallet centre, so as to arrest or 
lock the wheel-tooth, dropping against them. By 
the interposition of these locking faces every lift- 
ing, ending with the drop of the wheel-tooth from 
one pallet arm, is succeeded by the resting of the 
corresponding tooth on the locking face of the other 
arm; there it rests until released by an action 
which shall be spoken of later. 

The locking faces must have a little deviation 


* By Mozirz Grossmann. Being the Essay for which 
a Prize of Thirty Guineas was awarded, Extracted 
from the Hovrological Journal, 


plan of lever escapement for watches. 
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from the line adapted for the mere resting of the 
wheel tooth. This deviation serves to produce a 
tendency of the pallet to be drawn farther in, thus 
securing the detachment of the vibrations of the 
balance, and preventing the pallet from leaving its 
position of rest, by the slightest movement of the 
watch. This tendency of the locking faces is 
commonly called “the draw.” There are three 
different ways of producing this lifting :— 

Ist, the inclined planes being on the pallet, and 
the wheel-teeth having a simply pointed form 
(ratchet teeth). 

2nd, the inclined planes being on the wheel- 
teeth, and the pallet presenting two thin pins or 
edges. 

3rd, the inclined planes being partly on the pallet, 
and partly on the wheel-teeth (club teeth). 

First. The system of making the inclined 
planes only on the pallet seems to be the oldest 
Mudge, 
who, according to our notions, executed the first 
detached lever escapement, made his pallet in 
that way; and the same system, with very trifling 
modifications, is still now in use in almost all 
English lever watches. Mudge’s pallets were 
made to embrace five teeth (diagram 1), which 
number has been reduced to three, with a view of 
having the pallets of as little weight as possible, 
and of reducing the unlocking resistance to a smaller 
amount. 

Diagrams 2 and 3 show two different kinds of 
lever escapements, with the lifting planes on the 
pallets. In No. 2 the arms of the pallets are of 
equal length, and consequently the action of the 
wheel-teeth is the same on each of them. (Circu- 
lar pallet.) But the resistance in unlocking is 
very different, and much less on the second arm 


than on the first or entrance arm, owing to the dif- 


ferent diameters of the locking circles. This is a 
very serious obstacle to a regular performance of the 
watch, and therefore all the better escapements are 
made in the way shown by diagram 3. Here the 
two locking faces are at the same distance from the 
centre, and the unlocking will consequently be 
done on each side with the same amount of force. 
The lever escapement with pointed or ratchet 
teeth has the considerable advantage of going with 
the least possible amount of friction; the point of 
a tooth sliding along a polished surface, generally 
made of a hard stone, to diminish friction, and 
prevent wearing of the acting parts. Besides it 
has not so much to suffer under the pernicious in- 
fluence of the adhesion of thickening oil, which 
latter circumstance makes it keep a very steady 
rate. Almost all English lever watches have 
ratchet wheels. Still there is something to be 
said against this system, because there must be 
necessarily a certain quantity of drop, which, in a 
dead beat escapement, is a complete loss of power. 
The very delicate pointed teeth of those wheels 
are also liable to be spoiled by unskilful hands. 
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High or Low Pressure Steam? By E. INGHAM 


London: Simpkin, Marshall and Co.; Man-, 


chester, J. Heywood. 


| Tue contents of this volume are made up of the 


highly interesting discussion on high and low pres- 
sure steam, by Mr. E. Ingham, of Oldham, and Mr. 
R. Davies, of Blackburn, members of the National 
Engineers’ Association, together with the whole of 
the written controversy which afterwards took 
place in the columns of the “ Engineer” by the two 
disputants and several engineers and other scien- 
tific men. The whole, together with the summing 
up of its Editor, is reprinted from our contemporary, 
and illustrated with numerous woodcuts, theoreti- 
cal and working indicator diagrams. To this 
mass of matter most interesting is added an ap- 
pendix by Mr. Ingham, on the value, importance, 
and use of the indicator and a more simplified 
method of calculating diagrams; the theory and 
practice of condensation, showing the quantity 
of water contained in a given quantity of steam; 
the temperature and quantity of injection water 
necessary to condense that steam, so as to obtain 
the greatest amount of vacuum; the loss sustained 
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from increased temperature or diminished supply 
of injection water; and the quantity of lodge- 
room or reservoir and cooling surface requisite for 
a given horse~power duty in steam engines ;— 
also, the various systems and atvantages of com- 
pound engines, and other matter of a practical and 
useful character, especially to engiteers, To go 
into the merits of the work before us ix simply an. ' 
impossibility—its nature precludes criteism’ and 
allows of only a statement of facts and- of that. 
which may be held here as personal to the reviewer, 
In the discussion the use of high-pressure steam 
was advocated by Mr, ngham—Mr. Davies taking 
low pressure. Mr. Ingham’s argument ‘« based 
upon the doctrine that the higher the presstia the | 
greater must be the extent of expansion of ste 
before it falls to the final pressure; and he argue. - 
that the work done by the more prolonged ex- 
pansion of the steam from the higher pressure must 
be more than the work done by the steam of lower 
pressure. As a question of indicator diagrams 
this position is a tenable one; and Mr. Ingham is 
satisfied that by properly felting and protecting the 
cylinder, with diminished surface, the drawbacks 
of radiation of heat and condensation of high 
pressure steam. in the cylinder are perfectly obviated: - 
also, we opine, that there is no necessity for super- 
heating to realise all the advantage of expansion. ' 
Mr. Davies, on his side of the question, argues 
from the observations of his intelligent experience. 
As things now are, our own impression is that 
circumstances must govern the practice; thus, for 
instance, where compactness and high speed are 
the main objects—as in the locomotives, high 
pressure will be adopted ; and low pressure where 
such work as pumping, &c., is to be done. Some 
engine makers—and boiler makers, too—hav- 
come to the conclusion that the natural philosoe 
pher, and the chemist pur et simple, are poachers 
on their domain, or outsiders of no moment. It 
will be a better day for all concerned—and that 
means everybody—when the philosopher and the 
mechanic become sworn brothers; there is a great 
deal yet to be done in the conduction of steam to 


| the point of resistance, and there, or on its confines, 


endowing it with the full force of life. That this 
is so will be very evident to the man who will 
carefully study the work under notice, which 
is deserving of a place in every mechanic’s 
library. 


‘TEMPERATURE OF THE ATR. 

At a recent meeting of the Academy of Sciences, 
M. Ch. St. Claire Deville read a memoir on’ the 
periodical variations of temperature observed in 
February, May, August, and November; and 
MM. Becquerel, father and son, contributed a 
memoir ‘* On the Temperature of the Air under, 
near to, and fur from Trees.” The influence of 
forests on temperature must needs be considerable, 
but its exact amount has not yetbeen settled; and 
the solution of the question can hardly be much 
advanced by the observations of the authors under 
a single chestnut tree. These observations, how- 
ever, extended to the temperature of the tree 
itself, in which a hole 25 centimetres deep was 
bored to receive the thermometers. The observa- 
tions extended from the Ist of August, 1865, to the 
lst of May, 1866 ; and from the results the authors 
draw the following conclusions :—1. That the 
mean temperature of the air and trees are the 
same, whatever may be the size of the tree. An 
equilibrium is established with more or less rapi- 
dity, in the leaves very quickly, in the branches 
after a longer time, and in the trunk still later. 2. 
When rapid and great variations of temperature 
take place in the air, they are not felt in the trunk 
of the tree. 3. The chemical reactions which take 
place in the tissues have no sensible effect on the 
temperature of the tree. 4. The maximum of 
temperature in winter is at 2 p.m. in the open air, 
and 9 p.m. in the tree; in summer the maximum 
in the air is reached at 3 p.m., and in the tree at 
midnight ; the mean variation in winter—that is, 
the difference between the means of the maxima 
and minima is sometimes four times less in the 
trees than in the air. 5, The sun appears to be the 
source from which all plants draw nearly the whole 
of the heat required for their existence. 


EXCAVATING-MACHINES. 
At arecent meeting of the Société des Ingénieurs 
Civils of France, a paper was read by 
Mazilier on the subject of excavating by 
l machinery. M. Mazilier divided the excavations 
to be performed irto four classes : first, those in loose 
earth, where ə shovel only is required; second, 
those in earth of moderate cohesion, where both a 
pick and siovel have to be used; third, those in 
earths called. demi-durs; and fourth, those 
excavations in rocky ground for the performance of 
which crowbars, wedges, and blasting have to be 
employed. The process of excavation was also 
divided ¥y M. Mazilier into three independent 
operatias, viz., the loosening of the material, the 
littieg and loading up of the debris, and its 
yextoval and discharge. 
-` Machinery of the class used for dredging under 


`- water is scarcely applicable for carrying on excava- 


tions on dry ground. In the first case the buckets 
have principally to fulfil the office of collectors, 
but in the latter they would be required to perform 
other duties for which their form, their construction, 
and the nature of their movement quite unfit them. 
Other means are therefore necessary, and it is 
considered by M. Mazilier that for soft earth cutting 
tools, and for harder substances tools acting by a 
blow, are required for producing the disintegration 
necessary for permitting the easy removal of the 
debris. The lifting and loading up of the material 
can with advantage be performed by means of 
buckets. If the débris is only to be rsmoved to a 
short distance, its removal can be performed by an 
extension of the machinery used tor raising it; but 
if it has to be transported to a considerable distance, 
the employment of wagons appears to be compulsory, 
and the lifting machinery should then be arranged 
so that it is capable of loading up several- wagons 
at once. 
In the case of earths which fall regularly to a 
natural slope, M. Mazilier considers that it is best 
to take advantage of this property by cutting with 
an excavating tool a trench along the base of the 
slope, and thus causing a series of falls of earth. 
The movement of the machine would be parallel 
to the ridge of the slope, and the débris would be 
collected. and raised by a train of buckets traversing 
from the bottom to the top of the bank. For 
excavating harder earths, M. Mazilier proposes the 
“use of a machine in which a series of tools, tra- 
versing from the bottom to the top of the slope to 
be worked upon, loosen the material, which is 
collected by a series of troughs which follow be- 
hind the tools. When the earth is not.very hard, 
the tools or disintegrators consist of a series of 
circular harrows, these harrows having a double 
movement, arevolving one and one parallel to the 
face of the slope. The ends of the curved arms of 
` the harrows are furnished with iron hoes, which 
produce an effect very similar to that of a pick, and 
penetrate the ground to a depth of from three to 
four inches. For harder ground the disintegrator 
consists of a shaft upon which are mounted a series 
of hammers with heads alternately pointed and 
wedge-shaped, these hammers being alternately 
raised and. let fall for a heightof from 16 in. to 20in. 

- The general arrangement of these machines is as 
follows: Two parallel beams of iron are set at an 
inclination corresponding to that of the slope to be 
worked upon, and are.each carried upon two four- 
wheeled carriages which advance perpendicularly 
to the ridge of the slope. The chains for drawing 
the disintegrators and troughs are passed over 
polygonal pulleys, these pulleys being driven by 
engines being placed on the lower carriages. The 
chain belonging to the disintegrators does not pass 
beyond the slope ; but that belonging to the troughs 
extends past the ridge, so that the troughs can 
empty their contents into hoppers. 

For effecting the transport of the debris, M. 
Mazilier proposes the use of a kind of double road, 
extending from a hopper, into which the material 
is emptied by the dredging-buckets, to the point at 
which it can be discharged. The double road will 
consist of two parallel lines, joined at the ends by 
semicircular curves, and inclined slightly towards 
the point of discharge. Upon it will run a con- 
tinuous train of small wagons, these being filled as 
they pass the upper, and discharged as they pass 
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the lower curve. After the train has once been 


started, the preponderating weight of the descending 
loaded wagons will keep the whole in motion.— 
Engineering. — 7 


ON THE SOURCE OF MUSCULAR POWER. 


At a recent meeting of the Royal Institution, 
Professor Frankland gaye a discourse “On the 
Source of Muscular Power.” He commenced with 
a brief historical sketch of the progress of scientific 
opinion on the subject, in which he commented on 
the now obsolete notion of the vital force, and the 
general prevalence of the doctrines enunciated by 
Liebig in 1842, who said that food alone is the 
source of heat and motion; that these are due to 
the transformation of the living parts of the body 


into lifeless compounds ; that the ultimate source of | 


the muscles is the vegetable kingdom; that the 


nitrogenous parts of our food produce force, and 


that the non-nitrogenous parts supply merely the 
materials for combustion by respiration. Professor 
Frankland stated that, as the opinions of physio- 
logical chemists agree as to the ultimate, but not as 
to the proximate, source of muscular power, two 
philosophers of Zurich, Professors Fick and Wisli- 
cenus (with whom he himself had been prevented 
from co-operating), last autumn undertook to decide 
the problem by delicate and accurate experiments 
on themselves during an ascent of the Faulhorn. 
In reference to the results of these experiments 
Professor Frankland then proceeded to explain the 
methods by which he was able to determine the 
amount of force or actual energy generated by the 
oxydation of a given amount of muscle in the body ; 
the amount of mechanical force exerted by the 
muscles of the body during a given time; and the 
quantity of muscle oxydized in the body during the 
time. After discussing each of these points at some 
length, and illustrating them by experiments and 
reference to a large number of diagrams, the Pro- 
fessor arrived at the following conclusions: 1. The 
muscle is a machine for the conversion of potential 
energy into mechanical force. 2. The mechanical 
force of the muscles is derived chiefly, if not entirely, 


‘from the oxydation of matters contained in the 


blood, and not from the oxydation of the muscles 
themselves. 3.In man the chief materials used for 
the production of muscular power are non-nitroge- 
nous, but nitrogenous matters can also be employed 
for the same purpose; aud hence the greatly in- 
creased evolution of nitrogen under the influence 
of a flesh diet. 4. Like every other part of the body, 
the muscles are constantly being renewed; but this 
renewal is not perceptibly more rapid during great 
muscular activity than during comparative quies- 
cence. 5. After the supply of sufficient albuminoid 
matters in the food of man, to provide for the 
necessary renewal of the tissues, the best materials 
for the production of internal and external work are 
non-nitrogenous matters, such as oils, fat, sugar, 
starch, gum, &c. 6. The non-nitrogenous matters of 
food which find their way into the blood yield up 
all their potential energy as actual energy; the nitro- 
genous matters, on the other hand, leave the body 
with a portion (one-seventh) of their potential 
energy unexpended. 7. The transformation, of 
potential energy into muscular force is neces- 
sarily accompanied by the production of heat within 
the body, even when the muscular power is 
exerted externally. This is doubtless the chief, and 


probably the only, source of animal heat. 


ON THE MOTION OF ELASTIC BODIES, 
PRODUCED BY VIBRATION. 


Certain facts connected with this subject have 
been known for some time, but they have been only 
recently explained.: It was found by Weber, says 
the Scientific Review, that if one extremity of a 
long glass tube is closed with a cork, and it is then 
held in the middle between two fingers, so as to 
form a node at that place, on rubbing the unclosed 
half with a wet cloth, to make it vibrate longi- 
tudinally, the cork will slide along until it arrives 
at. the node, where it will stop. The force by which 
the cork is thus impelled is sufficiently strong to 
make it pass to the middle of the tube, even when 
the latter narrows as it approaches that position, 
If the tube is held vertically, and a column of 


water several feet in height is poured on the cork, 
the latter will ascend, carrying the water along 
with it. 
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H. Kundt, in examining this subject, made a 
number of interesting and instructive experiments, 


which lead to a satisfactory explanation of the 


effect thus produced. These experiments showed, 
first, that the motion caused is not due merely to 


the vibration of the tube or rod, but is dependent, 
also, on the form and nature of the body acted on 


by the vibration ; and, secondly, that the elasti- 
city of the body, taken in connection with its 
peculiar shape, completely accounts for the effect, 
in accordance with the known and ordinary laws of 
action and reaction, and those by which a given 
motion is modified so as to produce a resultant in 
a given direction. 

The shape of the body is an essential element. 


Thus, when a slightly conical cork is introduced 


into a tube, the larger base being turned outwards, 
and the tube is made to vibrate, the cork will 
advance towards the node. But if the larger base 
is turned in the opposite direction, the cork will 
be thrown out of the tube. If it is placed between 
two nodes, it will advance in that direction towards 
which its greater base is turned. If the cork is 


cut in the form of several frusta of cones, placed 


one after another, all the greater bases being 
turned the same way, its motion is much more 
rapid and energetic, and is always in the direction 
of the greater bases of its cones. 

These experiments may be modified in various 
ways. Thus, if the tube is passed through a cork 
in which a slightly conical opening has been made, 
on setting the tube in vibration the cork will move 
along in the direction of the larger part of its 
opening. If a hole rather smaller than a traus- 
verse section of the tube is made in a disc of 


‘paper, but radical cuts are made in the border of 


the opening, so as to permit the tube to be in- 
troduced into it, when the edge of the cut border 
is all turned in one direction, the disc will move 
along the tube, if it sets in vibration, in a direction 


opposite to that towards which the border is turned. 


A cylindrical cork, or a ring with a cylindrical 


opening, will not move from the ordinary nodes of 


the tube, however rapidly the rod may be made to 
vibrate. 

To prove that it is the transverse vibration that 
produces the effect, a glass or metallic rod was sus- 
pended between two nodal lines, and a piece of 


cork, cut like the teeth of a saw, but each tooth 


having a vertical and oblique side, was placed upon 
it, and it was struck vertically, or rubbed with the 
bow of a violin, to set it in vibration transversely. 
The piece of cork moved, as in the preceding ex- 
periments, passing over the nodal lines without - 
stopping upon them, because, though the trans- 
verse motion is less energetic there, it is still 
sufficient. It stopped, however, at the ordinary 
nodes of vibration corresponding to the rod or tube 
which was used, since at these there is neither a 
longitudinal nor transverse movement. When the 
transverse vibrations are accompaniments of longi- 
tudinal, the greater the latter the greater the 
former ; and hence, the greater the longitudinal 
vibrations, the more rapidly the body moves. 

The elasticity of the body and the laws of motion 
fully account for the effect produced. If a cork 
or other elastic body is placed on a horizontal plate, 
it will rebound when the plate is set in vibration. 
As the shock is vertical, if it is uniformly com- 
pressed, it will, in recovering its shape, rebound 


| vertically, and have no lateral motion, but will 


constantly fall back to the place from which it was — 
thrown. Hence, there is no lateral motion with a 
cylindrical cork, a ring with a cylindrical opening, 
or a cork cut with teeth like a saw, if the faces of 
each tooth are symmetric—that is, make equal 
angles with the plane on which the cork is placed. 
But if the form of the body is irregular, as is the 
case with the conical cork, the ring with a conical 
opening, and the cork cut with teeth like a saw, 
each tooth having a vertical and an inclined side, 
the reaction will be in an oblique direction, and 
successive shocks will multiply the effect, so that 
the body will continue to move on. With a tube, 
the cork cannot move in a direction perpendicular 
to its axis ; but some—of the oblique impulse pro~- 
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duced by each vibration will include a resultant in 
the direction of the axis of the tube, and the cork 
will consequently move along the latter. It is 
easy to see that the oblique reaction will be in a 
direction turned toward the greater base of the 
cone ; the motion of the ring, and of the serrated. 
cork, being produced in a similar way. | 

The elasticity of the body being the cause of its 
motion, caoutchouc and other elastic matters will 
answer for these experiments, though not so well 
as cork ; but those possessing little or no elasticity 
do not move at all. Asmight be expected, here 
is no motion with highly-polished substances. 

The impulse which gives a progressive motion 
to.the body is very considerable, A piece of cork, 
cut with teeth like a saw, the surfaces of the teeth 
not being symmetrical, will, when placed on a 
glass rod which is made to vibrate, carry along 
with it a weight exceeding 3,000 grains. 


EXPERIMENTS WITH GALE’S PROTECTED 
GUNPOWDER. 

Arrangements have been in progress for some 
time past for testing on a large scale the efficiency 
of Mr. Gale’s process for protecting gunpowder 
from the danger of explosion when in store, and 
the trials took place on Wednesday week last, at 
No. 37 Martello Tower, near Hastings. Five tons 
of gunpowder which had been mixed with Mr. 
Gale’s protector were placed in the tower, one 
hundred barrels being stored in the magazine on 
the ground floor, and about two hundred and fifty 
barrels in the floor above. In three of the barrels 
were placed fuzes with a small quantity of neat 
gunpowder, and it. was arranged that these should 
be fired, one at a time, from a battery which was 
placed at No. 38 Martello Tower, about 800 yards 
distant. 

On the firing of the first fuze no visible effect 
was produced. When the second fuze was fired, a 
small quantity of smoke was seen to issue from the 
chimney at the top of the tower, and no further 
effect was produced by the firing of the third fuze. 
After a short interval, General Lefroy, with three 
other gentlemen, entered the tower, and found that 
the heads of two of the barrels containing the 
fuzes had been blown out, and a small portion of 
the contents had been scattered over the surround- 
ing barrels. The protected powder had ceased to 
burn, and was nearly cool. The third fuze had not 
taken effect. 

It was then determined to set fire to he build- 
ing, which was easily done, as the floor of the 
bottom story consisted of loose planks placed at a 
little distance from each other so that they would 
readily burn, as the air could get between them. 
` A pile of dry firewood was placed on this floor at 
the edge of the barrels of gunpowder, and on this 
being fired dense volumes of smoke were seen to 
issue from the door and windows of the tower. It 
was soon evident from the colour of the smoke that 
the gunpowder. was being consumed ; but, although 
the quantity of smoke was very irregular, and 
sometimes very dense, nothing: approaching to an 
explosion occurred. 

General Lefroy was soon so far satisfied of tthe 
non-existence ,of danger that he allowed several 
gentlemen to look in at the door of the tower to see 
how the gunpowder was burning. Two barrels of 
protected gunpowder were then placed on a pile of 
faggots, which were fired. From this a large 
bonfire soon arose as the flames were fanned by a 
strong breeze. The fire soon penetrated the casks, 
and the powder was burnt away without any kind 
of explosion. During this time the fire in the tower 
continued to progress, and smoke—but no flame-— 
steadily issued from the openings. Occasionally a 
sudden increase in the volume of smoke indicated 
that a barrel had opened, and exposed an 
unusual quantity of powder to the flames. 
But so confident had the gentlemen become 
who had witnessed the experiments that they 
continually looked into the building, and actually 
went inside the door to see how the powder 
was burning. This they were enabled to do 
from the strong indraught of fresh air which 
entered at the bottom of the doorway, while dense 
columns of smoke issued from the top over the heads 
of curious and daring investigators. The building 
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was particularly well adapted for the purpose for 
which it was used. The tower consists of a circu- 
lar space, the internal diameter: of which is about 
thirty feet, divided by one floor, and covered with 
an arched roof, which did not allow of any escape 
upwards. If, therefore, any serious explosion oc- 
curred, it must have torn the building asunder. 
So totally was the explosive character of the gun- 
powder mastered that after the fire had been burn- 
ing for nearly two hours, a window which had been 
closed on one side of the building was found quite 
perfect, and the glass was broken from the outside 
in order to admit more air to increase the fire. 


ITALIAN RAILWAY CARRIAGES. 
‘There is a railway carriage factory, that of Sig- 
nor Grondona, at Milan, and some of the carriages 
built there are very luxurious. Several of these 


| carriages, built to run upon the long line of rail- 


way from Susa to Brindisi (which is to convey the 
Indian mails and travellers from England), are 
adapted for families or parties of friends. They 
are rather longer than the usual carriages (about 
23 ft.), and divided into three compartments, com- 
municating*by sliding doors. ‘There is the ante- 
room for servants, the sitting-room with four con- 
venient sofas, upon each of which one person can 
sleep, a bed-room with a bed for two persons, 
washing apparatus, &c., while in the daytime the 
travellers can walk up and down through the three 
compartments. The establishment whence these 
luxurious vehicles proceed is believed to be the only 
one of the kind in Italy, and within the last few 
years it has supplied a great number of carriages to 
the Italian railways. Some of the lines still have 
recourse to foreign builders, who will do well, 
however, to give the best work at the lowest pos- 
sible price if they desire to keep the Italian market 
open to them. 


WHAT A SPIDER EATS PER DIEM. 

In order to test what a spider could do in the 
way of eating, says a correspondent of Chambers’s 
Journal, we arose about daybreak one morning to 
supply his fine web with a fly. At first, however, 
the spider did not come from his retreat, so we 
peeped among the leaves, and there discovered 
that an earwig had been caught, and was now 
being feasted on. The spider left the earwig, 
rolled up the fly, and at once returned to his “first 
course.” This was at 5.30 a.m. in September. 
At 7 a.m. the earwig had been demolished, and the 
spider, after resting a little while, and probably 
enjoying a nap, came down for the fly, which he 
had finished by 9 am. A little after nine we 
supplied him with a daddy-long-legs, which was 
eaten by noon. At one o’clock a blowfly was 
greedily seized, and with an appetite apparently no 
worse for his previous indulgence, he commenced 
on the blow-fly. During the day and towards the 
evening, a great many small green flies, or what 
are properly termed midges, had been caught in 
the web; of these we counted 120, all dead, and 
fast prisoners in the spider’s net. Soon after dark, 
provided with a lantern, we went to examine 
whether the spider was suffering at all from indi- 
gestion, or in any other way from his previous 
meals ; instead, however, of being thus affected, 
he was employed in rolling up together the various 
little green midges, which he then took to his 
retreat and ate. This process he repeated, carrying 
up the lots in little detachments, until the whole 
web was eaten, for the web and its contents were 
bundled up together. A slight. rest of about an 
hour was followed by the most industrious web- 
‘making process, and before daybreak another web 
was ready to be used in the same way. ‘Taking 
the relative size of the spider and of the creatures 
it ate, and applying this to a man, it would be some- 
what as follows:—At daybreak, a small alligator 
was eaten; at 7 a.m., a lamb; at 9a.m.,a young 
cameleopard ; at one o’clock, a sheep; and during 
the night, 120 larks. This, we believe, would be a 
very fair allowance for one man during twenty- 
four hours; and could we find one gifted with such 
an appetite and such digestion, we can readily 
comprehend how he might spin five miles of web 
without killing himself, provided he possessed the 
snecessary machinery. 
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LACQUERS, 


Lacquers are used upon polished metals and 
wood, to impart the appearance of gold. As they 
are wanted of different depths and shades of colors, 
it is best to keep a concentrated solution of each 
coloring ingredient ready, so thatit may at any 
time be added to produce any desired tint. 

1. Deep Golden-colored Lacquer.—Seed lac, three 
ounces ; turmeric, one ounce; dragon’s blood, a 
quarter of an ounce; alcohol, one pint. Digest 
for a week, frequently shaking. Decant and filter. 

2. Gold-colored Lacquer.—Ground turmeric, one 
pound; gamboge, an ounce and a half; gum- 
sandarach, three pounds and a half; shell lac, 
three-quarters of a pound (all in powder) ; rectified 
spirits of wine, two gallons. Dissolve, strain, and 
add one pint of turpentine varnish. 

3. Red-colored Lacquer.—Spanish anatto, three 
pounds ; dragon’s blood, one pound; gum-sanda- 
rach, three pounds anda quarter ; rectified spirits, 
two gallons; turpentine varnish, one . quart. 
Dissolve and mix as the last. 

4. Pale Brass-colored Lacquer.—Gamboge, cut 
small, one ounce ; cape aloes, ditto, three ounces ; 
pale shell lac, one pound; rectified spirits, two 
gallons, Dissolve and mix as No. 2. | 

5. Seed lac, dragon’s blood, anatto, and gamboge, 
of each a quarter of a pound ; saffron, one ounce ; 
rectified spirits of wine, ten pints. Dissolve and 
mix as No. 2. | | 

The following recipes make most excellent 
lacquers :— ; 

_1. Gold Lacquer.—-Put into a clean four-gallon 
tin one pound ground turmeric, one and ahalf ounce 
of powdered gamboge, three and a half ounces of 
powdered gum-sandarach, three-quarters of a 
pound of shell lac, and two gallons of spirits of 
wine. After being agitated, dissolved, and strained, 
add one pint of turpentine varnish, well mixed. 

2. Red Lacquer.—Two gallons of spirits of wine, 
one pound of dragon’s blood, three pounds of 
Spanish anatto, four and a half pounds of gum- 
sandarach, two pints of turpentine. Made as No. 
1 lacquer. 

3. Pale Brass Lacquer.—Two gallons of spirits 
of wine, three ounces of cape aloes, cut small, one 
pound of fine pale shell lac, one ounce of gamboge, 
cut small, no turpentine varnish. Made exactly as 
before. , 

But observe that those who make lacquers fre- 
quently want some paler, and some darker, and 
sometimes inclining more to the particular tint of 
certain of the component ingredients. Therefore, 
if a four-ounce vial of a strong solution of each 
Ingredient be prepared, a lacquer of any tint can 
be procured at any time. | 

4. Pale Tin Lacquer.—Strongest alcohol, four 
ounces; powdered turmeric, two drachms; hay 
saffron, one scruple; dragon’s blood in powder, 
two scruples ; red saunders, half scruple. Infuse this 
mixture in the cold for forty-eight hours, pour off 
the clear, and strain the rest ; then add powered 
shell lac, half ounce; sandarach, one drachm ; 
mastic, one drachm ; Canada balsam, one drachm. 
Dissolve this in the cold by frequent agitation, 
laying the bottle on its side, to present a greater 
surface to the alcohol, When dissolved, add forty 
drops of spirits of turpentine. 

5. Another Deep Gold Lacquer.—Strongest al- 
cohol, four ounces; Spanish anatto, eight grains ; 
powdered turmeric, two drachms; red ; saunders, 
twelve grains, Infuse and add shell lac, : ete, as 
to the pale tin lacquer; and when dissolved add 
thirty drops of spirits of turpentine. | 

Lacquer should always stand till it is quite fine, 
before it is used.—Larkin’s ‘‘ Brass and Iron 
Founder.” 


IMPROVEMENTS IN Bunsen’s -Barrery.—M. 
Zaliwski-Mikorski announced, at a recent meeting 
ofthe Academy of Science, that he had made an im- 
provement in Bunsen’s battery. He has found 
that smearing the zincs with grease will answer 
the same purpose as amalgamating them. Ether 
and liquid hydrocarbons will answer the same pur- 
pose as oil. The oil, according to the author, 
interposes as a body rich in hydrogen, that is to 


Say, as a combustible body. 
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PHOTOGRAPHY IN ITS CHEMICAL 
ASPECTS.—I. 
By Joun Spinuer, F.C.S8. 

It will be my object to lay before the members 
of the Society a few suggestions of a scientific 
character, which seem to open up fresh ground for 
experimental investigation, and which, when 
applied to the practice of photography, appear 
likely to contribute materially to the resources of 
the art. These considerations, while embracing a 
wider field of enquiry, refer immediately to the 
following points :— i . 

‘Ist. In what form can the precious metals, gold 
and silver, be most advantageously employed ? 

2nd. Should reducing agents be used separately, 
or conjointly, for the purpose of developing the 
latent image ? 

3rd, Can the solvent action of hyposulphite of 
soda, and other fixing agents, be improved by asso- 
ciation with other substances ? . 

After submitting a few practical conclusions 
already arrived at, I am desirous of appending 
some remarks upon matters which do not arrange 
themselves under either of the foregoing heads ; 
such as the degree of permanence to be expected 
from albumen, collodion, india-rubber, and other 
photographic media. Many points of great interest 
must, however, be treated of somewhat concisely, 
since the limited opportunities of the past fortnight 
have proved altogether insufficient to enable me to 
confirm, by repeated experiments, several of my 
earlier photo-chemical results, , 

With regard to the application of gold in the 
toning processes, we are now in the habit of em- 
ploying this metal in the form of auric oxide, 
associated with an alkaline carbonate or acetate. 
Neutral chloride of gold is a practical impossibility, 
and the ordinary crystals contain an atom of H Cl 
in combination with the auric terchloride. The 
hydrogen in this compound may, as is well known, 
be replaced by potassium or sodium, true double 
salts being thus formed; but their use cannot be 
attended with any advantage, since the ultimate 
products in an alkaline gold bath must be identical. 

The sel d'or of MM. Fordos and Gélis has become 
obsolete since the toning and fixing processes have 
been separated. l 

Of all the compounds of silvsr, the nitrate is the 
only salt the use of which has been universally 
recognised ; but the aavantagės attending its appli- 
cation in the collodion process seem open to ques- 
tion, since Dr. W. A. Miller published his researches 
t‘ On the Photographic Transparency or Diactinic 
Power of different Media.” Ina tabulated state- 
ment accompanying the author's paper in the 
Philosophical Transactions, 1863, the nitrates are 
ranked lowest in the scale, whilst the fluorides are 
conspicuous at the head of the column for their 
relatively great—indeed, in some cases, absolute— 
transparency to the chemical rays. Fluor spar, 
rock crystal, ice, and water, appear at the head of 
the series as being perfectly diactinic, whilst common 
saltpetre absorbs a very large proportion of the 
active rays. The nitrate and chlorate of potash are 
in this respect remarkably dissimilar, the chlorates 
as a class being very transparent. Dr. Miller 
says :— 

“Among the various compounds submitted to 
examination, the fluorides were found to be chemi- 
cally the most transparent; then follow the 
chlorides of the alkali metals ; the bromides are less 
diactinic, and the iodides show a striking diminu- 
tion in this respect. The group most remarkable 
for its absorptive power is that of the nitrates. 
Nitric acid, whether simply dissolved in water, or 
combined with bases, bas a specific power in arrest- 
ing the chemical rays; the less refrangible portion 
it transmits freely, but intercepts the spectrum 
abruptly at tbe same points, whatever salt be em 
ployed, provided the base be diactinic.” 

It thus becomes interesting to examine the claims 
of the fluoride of silver, a very soluble and de- 
liquescent salt, with a view to the possibility of 
employing it, instead of the nitrate, for the purpose 
of sensitizing the collodion plate. More than ten 
years ago, Mr. Crookes and myself prepared and 
used this salt with good success, and we were then 
hopeful of employing it as a means of preserving a 
moist film, but it was found to have the property of 


dissolving off the coating of iodide of silver when, 
by partial evaporation, the liquid became suff- 
ciently concentrated. Plates excited in the bath of 
fluoride or silico-fluoride of silver were, however, in 
no way inferiorto, and should have been more sensi- 
tive than, others prepared with the nitrate of silver. 
In repeating these experiments during the present 
year, I am still bound to admit the force of the 
following objection.*. 

“The difficulty experienced in the preparation 
of the fluoride ina neutral condition,—any excess 
of hydrofluoric acid being objectionable on account of 
its property of etching the glass ; and, on the other 
hand, the slightest alkaline reaction rendering it 
extremely difficult to obtain clear pictures on develop- 
ment,—deterred us from pursuing the subject 
further in this direction. 

Fluoride of silver is best prepared by dissolving 
the precipitated oxide or carbonate of silver in 
diluted hydrofluoric acid, using vessels either of 
silver or platinum. It is not possible to obtain 
it from the nitrate or chloride by evaporation with 
hydrofluoric acid, and I find that commercial 
samples of this acid are liable to be contaminated 
wita sulphurous and sulphuric acids, so that 
altogether the preparation of the fluoride of silver 
continues to be a costly and difficult operation. 

Silico-fluoride of silver appears more deserving 
of study, and I anticipate good results from a re- 
newed investigation which I purpose undertaking. 
The silicium already contained in this compound 
may be expected to guarantee the safety of the 
lenses and other glass surfaces. 

There is another class of silver compounds never 
yet alluded to (sofar as Iam aware) by photo- 
graphic authorities, but which I have lately been 
making the subject of experiment. These are the 
superphosphate and others of the same type. For 
their preparation, it is necessary first to produce 
the precipitated phosphate of silver, and to dissolve 
this in aqueous phosphoric acid, whereby a solution 
is obtained containing the requisite amount of the 
precious metal to enable it to be used in the for- 
mation of a sensitive film. In like manner arsenic 
acid dissolves the arseniate of silver; but Dr. 
Miller’s results, irrespective of many other press- 
ing considerations, forbid the use of arsenic when 
solutions of superior photographic transparency 
are the objects of search. There are some ano- 
malies connected with the superphosphate of silver 
which will require a careful study before these 
soluble combinations can be made available ; 
particularly I. noticed a tendency for white crystals 
(of meta-phosphate of silver ?) to appear sudcenly 
in solutions recently filtered. 

With respect to the acetate of silver, it is worthy 
of note that the degree of solubility in cold water 
exactly fits it for use in the re-developing process, 
and I have successfully employed the saturated 
aqueous solution in admixture with pyrogallic and 
citric acids for intensifying collodion negatives. 
The sulphate of silver is inferior to the acetate 
in solubility, only two grains dissolving in an 
ounce of cold water, but might, perhaps, under 
special circumstances, be made available. The 
chlorate and hypochlorite of silver are both very 
soluble salts, deserving investigation, but they are 
not easily prepared. 


A child in New Jefferson, Iowa, United States, 
was fatally poisoned a few weeks ago. by chewing 
pieces of an enamelled paper collar. A contem- 
porary states that similar results have followed the 
chewing of a lady’s enamelled visiting card. The 
brilliant white of the enamel is obtained from 
arsenic. 


Roap-Rorrıne.—In the park of the late Sir 
Culling Eardley, at Belvedere, now the residence 
of Mr. Hanbury, two or three miles of new road 
have been lately made, mostly in chalk, and with 
a necessarily rough surface. Messrs. Easton, 
Amos, and Sons have made a roller weighing 10 
tons and about 9ft. wide, which is to be drawn 
over these roads by one of Aveling and Porter's 
12-horse traction engines, and which, there is no 
doubt, will produce an excellent surface. 


* Vide Journal of the Photographic Society, May, 1866, — 


PHOTOGRAPHIC NOTES. 


Mr, John Spiller, F.R.S., at a recent meeting of the North 
London Photographic Society, pointed out very clearly that 
although the use of the newly introduced peroxide of hydro- 
gen will remove the hyposulphites to which the fading of 
photographs has been universally attributed, yet the silver 
compound which he some years since demonstrated the 
existence of in the whites of the finished print, is in its | 
degree no Jess an element of mischief seriously affecting 
permanence. He therefore advises, in addition to the per- 
oxide of hydrogen solution, the use of a bath of carbonate 
ofammonium, by which the silver in the whites of the print 
may be so nearly all removed as to do away with every 
probable chance of the photographs fading. If, for the 
future, the public still find photographs fade when fairly 
treated, it may be safely assumed that photographers 
alone are to blame. 

The Soirée of the Photographic Society was held on the 
evening of the 7th inst., when the hall of King’s College 
was well filled with ladies and gentlemen. Among those 
present were the Lord Chief Baron (President), the Hon. 
Mr, Baron Bramwell ; James Glaisher, F.R.S ; J. Durham, 
A.R.A.; J. T. Taylor; A. Sargood, and others well known. 
to the photographic community. There was a large display 
of photographs, a magic lantern exhibition, &c. Among 
these were a number of enlargements, the best of which 
were by Mr. Mayall, and the worst by Mr. Fry. Mr.D. H. 
Mackfarlane’s photographic views were very attractive, and 
Mr, Warwick King’s specimens from tannin plates spoke 
volumes for this very popular process. Mr, J. H. Ritchie’s 
specimens of the same process, which was the only dry 
process represented, were also of great merit. The folios of 
the Amateur Photographic Association were a little world 
of interest and amusement in themselves, and the coloured 
photographs of Locke and Whitfield, and Moira and Haigh 
were remarkably beautiful. There were a few novelties 
exhibited by manufacturers and others, to which we shall 
probably call more particular attention ; prominent amongst 
these was a new and improved plate dipper by Mr, Squires, 

Mr. James Mudd has just published a valuable little book 
on the Collodio-Albumen Process, ot which he is the 
acknowledged and popular practical represeutative, 

Macic PHorogRaPHs.—A correspondent of the Photo. 
graphic News suggests that, as the season for selling local 
views of watering-places and other summer resortsis at 
hand, an agreeable variation, tending to an increased sale, 
might be made by preparing stocks of magic photographs 
consisting of-a series of the various views of any neigh- 
pourhood, which visitors would eagerly buy, to be developed 
and examined at home, when they have returned from 
their summer rambles, 


CHEMICAL NOTES. 


New PROCESS FoR THE PRODUCTION OF NITRATE OF POTASH, 
—It has been ascertained, by M. Condurie, that nitrate of 
potash may be formed from nitrate of soda, by a very sim- 
ple process, ‘This consists in mixing concentrated and 
equivalent solutions of nitrate of soda and chloride of 
barium, er sulphateof baryta,which precipitates the sparingly 
soluble nitrate of baryta : washing the latter and boiling it with 
sulphate oflead, which forms. nitrate of lead and sulphate 
of baryta; and boiling the nitrate of lead with sulphate of 
potash, which forms the required nitrate of potash, and re- 
produces the sulphate of lead. 

How TO DETECT ALKALINE SULPHIDES IN WATER.—At a 
late meeting of the French Academy, M. Béchamp de- 
scribed a simple means of detecting aikaline sulphides in 
water. The reagent he employs is nitro-prusside of sodium, 
When this substance is added to a water containing an 
alkaline sulphide, a purple coloration is produced, 
sulphuretted hydrodgen being left in solution. The test is 
a simple one, and deserves a, trial. 

THE PRESERVATION OF SULPHATE OF IRon.—Signor 
Pavisi recommends the following method of preserving sul- 
phate of iron from oxidation :—Mix four parts of pure 
crystallized sulphate of iron, and an equal quantity of 
finely-powdered gum arabic, with distilled water, and evapo- 
rate the solution in a water-bath, at a low heat, till it has a 
sufficient consistency to be poured out on plates of glass, 
When it has been poured out in this way, and allowed to 
dry at a temperature of 30° cent. in the dark, it may be cut 
up into lozenges, which can be kept for any length of time 
ina coloured stoppered bottle. A further account of this 


-|‘methodis published in the Tijdschriftvoor Wettenschap- 


plijke Pharm. l oo 

In a recent report made to Her Majesty’s Commissioners 
by Mr. Crookes, upon the value ofdisinfectants, some im- 
portant experiments which bear upon general sanitary 
science, are recorded, One of them, showing the relative 
value of chloride of lime and carbolic acid as disinfectants, 
deserves serious attention. Some meat was hung up in the 
air till the odour of putrefaction was strong, It was then - 
divided into two pieces. One was soaked for half an hour 
in chloride of lime solution, and was then washed and hung 
up again; the offensive smell had entirely gone, The other 
piece of meat was soaked in a solution of corbolic acid, con- 
taining one per cent, of the acid; it was then dried and 
hung up. The surface of the meat was whitened, but its 
offensive odour was not removed, though it was masked by 
the carbolic acid. In two days’ time the bad odour had 
entirely gone, and was replaced by a pure but faint smell of 
carbo:ic acid. In afew weeks’ time the pieces of meat 
were examined again. The one which had been deodorized 
with chloride of lime now smelt as offensively as it did at 
first, whilst the piece treated with carbolic acid had simply 
dried up, and had no offensive odour whatever, Even after a 
month’s exposure no change had taken place. This shows 
us that whilst chloride of lime merely removes the smell of 
decomposing matter—in fact, is a deodoriser—carbolic acid 
actually prevents decomposition, and is, therefore, in an 


eminent degree antiseptic: 


_Junm 29, 1866.] _ 
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ART NOTES. 


An illustrated work of considerable value and research on 
“ The Antiquities of Central and South America” is 
announced by Mr. E, G. Squires, of New York, one of the 
best-informed antiquaries of America. 

The Prince of Wales has purchased Sir Edwin Land- 
he es picture of ‘‘ A Mare and a Foal—Indian’s 

ent.” 

BUST oF THE LATE MR. COBDEN.—Permission hag been 
obtained from the authorities of Westminster Abbey to 
place within that building a bust of the late Mr. Cobden. 
One has been executed by Mr. Thomas Woolner, to the 
entire satisfaction of Mrs, Cobden, whose family regarditas 
avery perfect likeness of her late Jamented husband. 

THE New ROYAL AGADEMICIANS.—Buron Marochetti, who 
has just been elected a Royal Academician, was born of 
French parents at Turin in 1805, and was educated at the 
Lycée Napoleon, after which he entered the studio of Bosio. 
After exhibiting some of his earlier works in Italy and 
France, he came to England, and it was at the time of the 
Great Exhibition of 1851 that the English public first became 
familiar with him. At that time he exhibited the model of 
his colossal “‘ Richard Coeur de Leon,” since erected in 
bronzein Palace-yard, near the principal entrance to the 
House of Lords. In 1856 he produced a bust of her Majesty 
in stained marble, and two years before he executed a 
colossal equestrian statue of the Queen for the citizens of 
Glasgow. One of his last works was the monument to the 
English soldiers who died at Scutari, and which was inau- 
gurated by her Majesty in 1856. He was madea Chevalier 
of the Legion of Honour in 1839. Mr. George Richmond, 
who has been elected a Royal Academician, is principally 
known on account of his portraits of distinguished person- 
ages with which visitors to the Royal Academy for many 

years past are familiar. He was born in 1809, and was 
elected an Associate of the Royal Academy in 1857. 


SCIENTIFIC NOTES. 


PRESERVATION OF POLISHED STEEL SuRFACES.—Polished 
surfaces of steel and iron may be preserved from rusting by 
expogure to water, if whilst so exposed they are covered 
over with a mixture of lime and oil, 

A New Pyrrometer.—Mr, Edward A. Cowper exhibited 
in the library of the Royal Institution, ata recent meeting, 


a new pyrométer for high temperatures and a delicate pres- 


sure-gauge. Fhe pyrometeris used for taking the tempera- 
ture of the hotblastof1150 deg. Fahrenheitand upwards, in 
Cowper’s hot-blast stoves for blast furnaces. A piece ofcop- 
per is so adjusted that its specific heat shall be as one to 
. fifty to a pint of water. The copper is heated in the hot 
blast and dropped into the water when the risein the tem- 
perature of the water is read off the sliding scale, the zero 
of which has been previously adjusted to the temperature of 
the water. Thepressure-gaugeconsists of a very flexible dia- 
phragm, having an area of one foot, on which the pressure 
acts; the amount of pressure being ascertained by weights 
applied to a lever which keeps the diaphragmin place. The 
scale commences with the hundredth of an inch of 
water. 

A paper read at the Academy of Sciences in France esti- 
mates the lunatics in France at 84,000—about 1-429th ofthe 
vhole population, It is stated also that of that number only 
#58 cases were traceable to intense mental application. In 
France, says a writer who comments upon this, dissipation, 
absinthe, and speculation are the predominant causes of the 


major:part of the cases of mental aberration. We appre- | 


tend that a similar statement might be justly applied to 
almost every other country in the world,—ZLancet. 

The' question of noise from passing trains, so much com- 
plained of, was recently raised between Mr. Scholefield, 
chairman of one of the Commons railway committees, and 
Mr. Hawkshaw. Mr, Scholefield desired to know whether 


the noise consequent on the passing of trains over the rail- f 


way bridgesin London, could not in some way be obviated. 
Mr, Hawkshaw gave it as his opinion that this excessive 
noise Was mainly due to the construction of these bridges 
being entirely of iron He stated that this mode ofcon- 
struction was insisted on by the parochial authorities ; but 
that if these bodies would allow the bridges tobe made of 
brick or stone, as formerly, the noise caused by passing 
trains would be very little, and indeed, with proper precau- 
tions, mightbe almost entirely obviated. 

Not only does light fly from the grand ‘ruler of the day” 
with a velocity which is a million and a half times greater 
than the speed of a cannon ball, but it darts from every 
reflecting surface with a like velocity, and reaches the 
tender structure of the eye so gently, that, as it falls upon 
the little curtain of nerves which is there spread to receive 
it, it imparts the most pleasing sensations, and tells its 
story of the outer world with a minuteness of detail and a 
holiness of truth. Philosophers once sought to weigh the 
- sunbeam, They constructed a most delicate balance, and 
suddenly let in upon it a beam of light. The lever of the 
balance was so delicately hung that the fluttering of a fly 
would have disturbed it. Everything prepared, the grave 
men took their places, and with keen eyes watched the 
result, The sunbeam that was to decide the experiment 
had left the sun eight minutes prior, to pass the ordeal. It 
had flown through 95,000,000 miles of space in that short 
measure of time, and it shot upon the balance with unbated 
velocity. But. the lever moved not; and the philosophers 
were mute.—G. V. 

M. de L'Isle has published a monograph on the Rat. 
He considers that the mus rattus is not a species nor even 
a variety, but a race climatic and parasitic, Its parent is 
the mus Alexandrinus, which, on entering the temperate 
zone, has gradually been transformed into the M. rattus. 
The Alexandrian rat first entered these countries towards 
the end-of the twelfth century, and in the sixteenth had 
completed its metamorphosis. ; 


1728, 
1729, 


1739, 
1731. 
1732. 
1733. 


1734, 


1785, 
1736, 
1787, 
1788. 


Cutting, punching, and bending sheet metal, R. H, 
Leese—10d. 

Sizing machine, D. Mercer, T. Mercer, Jonathan 
Mercer, ‘and Joseph Mercer—4d, 

Printing threads for weaving, -R. A. Brooman—4d. 

Oars, rowlocks, &c., J Sox—8d. 

Dry gas meters, G. Lizars—8d. l 

Distributing -feeding materials to high furnaces, A 
Prince ~10d: 

Preventing incrustation 
Newion—4d. 

Locks, W. E. Newton—6d. 

Stopping railway trains, P. D, Finnigan—4d. 

Gas retorts, &c., W. Schofield—10d. 

Gun barrels, &c, H. P. Tipper—ls. 


NEW INVENTIONS. 


¥ DAGUERREOTYPES ON Copper.—The process of Daguerre 
has certain good qualities which have prevented it from 
having been ever entirely set aside. The cost of plated 
copper, hitherto indispensable, has, however, always been 
a serious objection. This difficulty has been removed ; and 
very excellent pictures may now be obtained, by a very 
simple method, on pure copper. It istrue that it necessi- 
tates a much longer exposure than is desirable, or even pos- 
sible, in many cases ; but it is more rapid than when plated 
copper is employed, and it answers well for a great many 
purposes. A smooth and perfectly clean copper plate is 
dipped for about thirty seconds in a bath formed with 
125 grains sulphate of copper, 75 grains common salt, and 
2 ounces of water which has been acidulated with a few 
drops of any acid; and after having been withdrawn, is 
washed, and dried with a soft cloth. It is now ready for 
exposure, and is to be left for a few minutes—the number 
depending on the state of the weather-—under a glass nega- 
tive. The picture thus -obtained is fixed by immersion for 
a few seconds in a solution of hyposulphite of soda, contain. 
ing a little chloride of silver. It must be taken out of the 
hyposulphite as soom as the portions which were reddish 
whiten, and the shadows assume a violet tint, which passes 
into black ; and having been washed, itis tobe dried over 
a spirit lamp. As the blacks consist of a fine powder, the. 
picture will be easily destroyed unless itis varnished. 
The changes which take place during the process are not 
known with certainty. It is supposed, however, that the 
sensitive surface consists of protochloride of copper, and 
that the portion of this which has not been acted on by the 
light is dissolved by the hypochloride, silver being thrown 
down on the copper surface thus laid bare. 


of steam boilers, W. 


PROPERTY RECORD. 


AT GARRAWAY’S. 
By Messrs. PHILLIPS AND Son.—Leasehold two resi- © 


Town, estimated annual value £150, term 99 years un- 
expired, at £6-23, 6d. a house —£1,670. 

Leasehold residence, being No. 1, Grenville-street, 
Brunswick-square, let at -£73 per annum, term 20 year 
unexpired, at £52 10s. per annum—Z£100. . 

Freehold residence, with stabling, orchard, garden, 
‘meadow, and five cottages adjoining situate at Gustard 
Wood-common, Wheathampstead, Herts, producing £70 
per annum—£1,040. «| 

By Messrs. MURRAY AND Son,—Leasehold house, being 
No. 84, Earlstreet East, Lisson-grove, let at £26 per 
annum, term 49 years une xpired at £6 6s, per annum— 
£250. 
| By MR. FuLuer.—Freehold ‘building land, situate 

Eltham, Kent—#£11,300 | poA 
= Freehold cottage, with stable, chaise-house, and la, Or - 
27p. of garden situate at Sudbury—£240. . a 

Freehold four houses, with shops, situate in Staines-road, 
Hounslow-heath, also ten cottages near, producing £73 19s, 
per annum —£800. ao 


—. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. | 


Persons desirous of contracting for the erection and com- 
pletion of a homestead and labourers’ cottages on the farm 
of Messrs. James and Frederick Howard, at Clapham, Beds, 
may see the specification, at the offices of the Britannia Iron 
Works, Bedford. o> 

The Guildford Local Board is prepared to receiye tenders 
for constructing, making, and completing a service reservoir 
at Pewley-hill, Guildford. Plans and specifications, at the 
office of T. Russell, Esq., High-street, Guildford. 

The Sheerness Local Board of Health are desirous to con- 
tract forthe erection at their sewage works .at West 
Minster, Sheerness, of one horizontal high-pressure engine 
and two boilers, the property of the -board, and for the 
providing and fixing of one 10-inch centrifugal pump and 
other machinery, &c., also for repairs to.the boiler ant 
engine house, Specifications, on application to James 
Lund, Esq., C. E., at his.office, Trinity-road, Sheerness. 

Persons willing to submit tenders for building a new 


PARAS EE RECORD. 


Selected from the Commissioners of Patents’ Journal, 
LIST OF SPECIFICATIONS, &o. 

1665, Printing apparatus, W. Clarke—2s. 

1686, Fire escape, &c., W. E. Gedge—Is. 4d. 

1667. Fluid meter, M. Henry—4d. 

1668, Facing lithographic stones, C. H. Gardener—10d. 

1669. Surface condensers, T. C. Perter—ls, 2d. 

1670, Rigging, W. © Rickman—4d. 

1671, Machinery for cutting dovetails, W. Roberts —4d. 

1672, Furnace bars and fire-grates, S. Godfrey—10d. 

1673. Umbrellas and parasols, N. De Becker-—8d. 

1674. Measuring taps or valves, F. K. Dutton—Sd. 

1675. Receptacle for fares of passengers in public convey- 
ances, &c., J. M. Abrams—4d. 

1676. Signalling on Railway trains, M. Giégrist—4d., 

1677, Surface condensers, W. E. Newton—8d. 

1678. Sewing machines, G. Hazeltine—ls, 

1679. Rendering gunpowder unexplosive, J. Gale, jun.—4d, 

1680, Drags or skids, A. EB. Dobbs—4d. 

1681. Turntables, ©. Ravelli—4d. 

1682. Composition for manufacturing ornamental articles, 
M. D, Rosenthal, and Gradenwitz—4d, 

1683. Tobacco pipes, L. White—4d. 

1684, Stopping railway trains, W, J. Murphy—4d. 

1685. Manufacture of needles, W. Lusty—éd. 

1686, Manufacture of rivets, bolts, spikes, &c,, E. Finch 


—2s. 10d. í A d 

; . | Church at Shanklin, Isle of Wight, are requested to sen 

Beals Supplying ae to burners, H. 8. Snell, and F. B. their names and addresses to Thomas Hellyer, architect, 
omas—4d. 


Bouverie House, Ryde, Isle of Wight. 

The Board of Health for the District of West Ham, Essex, . 
are prepared to. receive tenders for the following works 
within the district, viz. :—for the erection of a house on 
their land, adjoining their sewerage works at Canning- 
town. Particulars may be obtained at the office of Mr. 
Marshall, the surveyor to the beard, at Rokeby-house, Strat- 
ford, E. a EO BY A 


TENDERS SENT IN FOR BUILDING. 
WORKS. in 

For a detached house at North Grove, Highgate. . 
Messrs. Reeves and Butcher, architects, Quantities Sup- 
plied by Mr. J. Scott :— Patman and Fotheringham, £3,722 5 
Robinson, £3,588; Macey, £3,433; Higgs,. £3,338 ; 


1688. Life boats, H. A. Bonneville—4d, 

1689, Castors, R. Hastman—8d. 

1690. Preventing noxious exhalations when coating iron, 
&c., M. A. Muir, and J. M’Iiwham—4d. 

1691, Portable table or seat, R. A. Brooman—8d, 

1693. Manufacture of Horse-shoe and other nails, 
Comte de P. A. Fontaine Moreau—8d. 

1692. Floating docks, G. Tulton~4d. 

1694, Composition for printers’ rollers, F. G. David—4d. 

1695, Preparing Magnesium for illuminatiny, J. Soloman 


Le 


1698. Producing magnesium light, OC. R. Bamber—6d. 
1697. Smoke consuming apparatus, W. Clarke—8d. 
1698. Bricks, T. L, Jowett—8d. ` 

1699. Signalling on railway trains, J. Nugent—4d. 


1700. Refrigerator, M. Ashby—10d. scel 9 T4 : -5 

1701. Hydraulic apparatus, J. B. Spanoghe—4d. Wee nae er ane and restoring Titchfield Church, 

oe ae eS TA BO ae am, and qy | Hants. Quantities supplied by Rake and Banwell: Natt 
. Pulping and compressing peat, C. ; | | and Co., £3,250 ; Dallimore, £3,015; gSelby and Collins, 


Evans—l0d. 
1704, Croquet mallets, 8. 8, Bateson—4d, 
1705. Railways, J. Wħittles—10d, 
1706. Punching apparatus, J. Medhurst—4d.. 


£2,446 ; Rapley and Son, £2,124; Till, £1,895. ence 
- For a shop and housein Godstone-road, C therham, Surrey,” 
“for the Catherham Park Estate. Mr, G. Robson, architect -— 
Hearle, £697; house, £682 shop; Dawson, £703, £349 5; 


1707, Felt hats, W. E. Newton—4d. Di : ted), £851, £432. 

1708. Pianofortes, W.E. Newton—6d, Diblin, £640, £525 ; Wood (accepted), ees 

1709. Rivetting, H. M. Kennard—tis. 6d. l 

1710, Retarding the velocity of railway wheels, H, Shaw MEETINGS FOR THE W EEK. 
—4d 


Tugspay.—Medical and Chirurgical, 84.— Zoological, : 
8}, —Ethnological, 8. 


WEDNESDAY.—Society of Arts, 4 Annual General Meet- 


Burning liquid hydrocarbons, &c., R. A. Brooman—8d. 
Cutting hay, straw, &c., J. Spratt—10d. 


1711. 
1712, 
1713. Securing railway rails, J. Kirkham—4d, 


1714. Cotton gins, J. H. Johnson—10d. ing. ass sety Club, 6. Annual General 
1715, Heating chisels, knives, plane irons, &c., W. Brooks jee a NB | , 
1716. Fuel, H. Œ. Fairburn—4d. S 

1717. Circular pressing machine, W. Ingram—4d. LONDON COAL EXCHANGE. 


1718. Carriage windows, J. K, Farnworth—8d. 
1719. Preparing and applying amalgams, W. E. Newton 
—l 


Holywell Main, 16s.; Wylam, 17s.; Eden Main, 17s. 3d.3° 
| Wallsend Harton, 168. 94.; Wallsend Braddyll’s Hetton, 


1720. Skates, W. Bever—4d. 48s, ; Wallsend Framwellgate, 16s. 9a ;. Wallsend Haswell, 
1721. Under vests, J. Webster—4d. 19s,; Wallsend Hetton, 19s.; Wallsend Hetton Lyons, 
1722. Table for dressing. cheeses, W. Percivai—4d. 16s, 9d. ; Wallsend Kepier Grange, 17s. 6d..; Wallsend 
1723. Twistlace machines, R. Boot and J. Coxon—8d. South Hetton, 18s. 9d. ; Wallsend Tunstall, 16s; 9d, ; Walls- 


1724. Decantation of Petroleum, &c., P. Jacovenco--8d. 
1725, Shirt fronts, W. E. Newton—4d. 

1726. Sash fastening, E. Reynolds—6d. . 

1727. Regulator for the tubes of feeding bottles, W. Botham 


end Cassop, 18s, 3d.; Wallsend Hartlepool, s. 9d.3 
Wallsend Heugh Hall, 18s. 8d.; Wallsend Kelloe, 17s. 6d. 5 
Wallsend East Hartlepool, 18s. 3d, ; Wallsend South 
Kelloe, 18s, 3d. ; Wallsend Tees, 18s. 9d. 

Ships at market, 73 ; sold, 66; unsold, 7; at sea, 20, - 


dences, being Nos. 15 and 17, Burghley-road, Kentish > 
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TRAIN-SIGNALLING IN THEORY AND 
l PRACTICE. *—I. 
By Cartes V. Warger, E.R.S., E.R.A.S. 

HE object-ofthis communication is to give the 
reader a hasty peep behind the scenes—to in- 
troduce him to certain silent operations that are, 
hour by hour and minute by minute, being carried 
onin his interest, but which, for the most part, 
are known to him only in their results. But how 
` these results are brought about with accuracy so 
unerring is but little understood by him; and there 
is no marvel in this. The reader to whom I refer 
is, of course, a railway traveller; every one travels, 
more or less, behind the steam horse on the iron 
road. In early days, when trains were few and far 
between and their pace was slow, their movements 
could be regulated with tolerable facility, and with- 
out the application of any very special processes. 
At the present time—so intricate has become the 
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SIGNAL BOX AT WATERLOO, ON THE CHARING-CROSS LINE. 


network of railways, so complicated the roads, the 
stations, and the junctions, and the trains them- 
selves so formidable in number and so mixed in 
character, that nothing short of special appliances, 
simple in the extreme themselves, complex ap- 
parently in the aggregate, are found adequate to 
secure the safe and convenient conduct of the 
gigantic railway traffic of the present age. It is 
true that the trains of to-day—express, tidal, and 
such like, move along with what our grandsires 
would, indeed, have regarded as fabulous rapidity— 
forty, fifty, sixty miles an hour; put we have that 
which moves far more rapidly than these—by 
comparison slow-coaches—I mean, of course, 
electricity. Wheatstone was the first to measure 
its velocity, and found it to be 288,000 milesin a 
second ; this is its most rapid rate of motion. 
When the Atlantic cable lay at Keyham Yard, 
Devonport, in process of being coiled into the holds 
Ee ee eee REE oe eee ed ee Ry nae 


* Extracted from No. XV,, Vol, IV., of the Popular 
Science Review, l 
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of the Niagara and the Agamemnon, I repeatedly 
measured the rate at which electric signals travelled, 
and found it to be about 1,000 miles per second ; 
which is one of the slowest, if not the slowest, rate 
of travelling on record; and slow, though this by 
comparison appears to be, it is athousandfold faster 
than the fastest of express trains; so that, if we 
send electrical impulses on ahead, and give them 


fitting work to do when they reach their destination, 


we can prepare the way in any form we choose for 
the coming train. It is well, also, to mention here 
that the electricity employed for this purpose and 
the wire road along which it is destined to travel 
are such that, although it does not attain to Wheat- 
stone’s velocity, it very far exceeds the velocity 
found in the Atlantic cable. It would be foreign 
to the purpose of this article to explain the con- 
ditions under which these differences of velocity 
arise. It would also be out of place—indeed, space 
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will not allow—that we should enter into any 
detailed description of the instruments or magazines, 
so to speak, whence the supply of electricity is de- 
rived for the purpose in question. Voltaic electricity 
is used: we have it as the current form of force. 
The philosophy and construction of many varieties 
of what is called the Voltaic battery will be found 
in every elementary treatise. The particular form 
employed by myself, and which may be taken as a 
type of this class of apparatus, is the following :— 
A narrow slip of copper is fastened to a plate of 
zinc, and the zincis cleaned and its surface well 
saturated with mercury ; a plate similar in size is cut 
from the corrosion or refuse of gas retorts, to which 
also a slip of copper is attached ; the surface of this, 
which we call graphite plate, is covered with a 
coat of fine powder of platinum by an electro- 
chemical process easily carried cut, and which is 
called platinizing. This pair of plates are placed 
(not touching) in a small earthen jar, filled or 
partly filled with vitriol and water—sulphuriec acid 
and water—the copper slips being clear of the liquid. 


Ẹ 


EES 


In practice the plates are six inches by two inches, 


and thejar holds one pint. This simple apparatus 


thus arranged may be said to “ stand at case “— 
it is ready day and night at our bidding to furnish 


electricity for at least six months without further 


trouble; then, for at least a further six months, by 
replenishing it with acid water to replace that con- 


sumed in action or lost by evaporation ; and then 


for a third and fourth half-year by washing every- 


thing and starting it afresh in the first instance, 
and then again replenishing it for the liquid lost. 
By this time the zinc may be found to be worn away, 
and must be replaced; the graphite is practically 
imperishable. This simple apparatus may be con- 
sidered as primed and loaded with electricity, and 
ready to go off at the word of command. The 
liquid and the plates, with their copper slips, 
are all conductors of electricity ; it can travel by 
them; the dry jar isnot. The respective plates 
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thus mounted are in astate of electric tension ; the 
copper slip on the graphite plate is ready 
to give of electricity; the copper slip on 
the zinc plate—I use popular language—is 
ready to receive electricity. One mode of allowing 
these tendencies to operate—of causing the plates 
to discharge the electricity—is to touch one slip with 
the other, or to solder a wire to each slip, and to 
twist the two ends of the wire together. Electricity 
will pass, and. continue to pass, from one plate to 
the other along the wires, as long as the wires are 
in contact,—the copper plate giving off and 
the zinc plate receiving electricity by the interven- 
tion of the conducting wire; and at the same time, 
within the mass of acid water, the zinc plate is 
giving off and the copper plate receiving electricity 
by the intervention of the conducting liquid. This 
condition of things, which is called the Voltaic 
circuit, is shown in Fig. 1, where Z and G are the 
zinc and the graphite plates, and the arrows the 
direction of the current; and this circulation of 
electricity will go on, but with decreasing energy, 
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until the active property of the liquid is exhausted. 
The zinc will then be found to be more or less 
corroded, and the contents of the jar will be solution 
of sulphate of zinc, instead of dilute sulphuric 
acid, as in the outset. The graphite will be un- 
changed; but during the operation small bubbles, 
which are hydrogen gas, will have appeared 
abundantly at its surface, and have risen into the air. 
No electricity is produced or made by this process : 
it is merely disturbed; none of the materials em- 
ployed are lost: they merely enter into new com- 
binations. The water employed is a compound of 
oxygen and hydrogen gas; the latter, as we have 
said, rises and escapes into the air; the former 
combines with zinc, and produces oxide of zinc, 
which combines with the acid and forms the 
sulphate of zinc that remains in solution; and the 
electricity during these operations moves in a 
definite direction, in order again to attain to a state 
of equilibrium. The mercury also is unchanged; 
it discharges the important office of protecting the 
zine from being attacked by the acid (which would 
otherwise be the case), when the apparatus is not 
in use for developing electricity. But an absolute 
circuit is not indispensable to a current of electricity; 
it isnot essential that the discharge of the zinc 
plate should take place by the wire-into the com- 
panion copper plate: infact, it does not follow that 
one end of a Voltaic battery should discharge itself 
into the other end of the same battery—the discharge 
of either end, or both ends, may be made into 
the earth ; and this is the course pursued in practice 
—1 mean in telegraph practice—for passing signals 
` from place to place. A wire is led from one end 
of the battery, and, when in the act of transmitting 
a signal, is connected with gas or water pipes, or 
with any metals that are in good: electrical com- 
munication with the earth immediately on the spot; 
and a wire is led from the other end along telegraph 
poles, through tunnels, or under the sea, for miles 
and miles, as the case may require, and is there in’ 
- like manner placed in good communication with 
the earth; and so. long as the communication is 
maintained perfect, and until the battery is ex- 
hausted, as above described, a current of electricity 
will pass along the wire. One battery cell is, 
however, not sufficient to produce a sensible result 
ata distant place ; for this purpose a series of cells 
more or less numerous are arranged, the zinc of one 
being connected metallically with the graphite of 
the next. For the Train-Signalling Instruments 
to be described in the sequel, ten or a dozen cells 
are used for short distances; the number being 
increased as the distance is greater. 

A telegraph wire, while transmitting a voltaic 
current, is active along its entire length; and there 
are many ways.of turning this activity to account. 
We are concerned with one property alone: it is 
the power possessed by such a current of converting 
soft iron into a magnet. ‘The power ofa single 
currentis small; but the same current in its course 
may be made to act many times on the iron until 
the desired effect is produced. For this purpose a 
quantity of cotton-covered copper wire is wound 
round the iron, and the current is made to pass 
from end to end of the coil of wire, its effect on the 
iron being multiplied by the number of conyo- 
utions. Such an instrument is termed an electro- 
magnet, and is employed in its simplest form for 
interpreting voltaic currents into audible or visible 
language. A couple of brass bobbins 3in. by 4in., 
as in Fig. 2, are prepared; and upon each of them 
is wound about five pounds of large size cotton- 
covered copper wire; a rod of iron is bent into a 
sort of U-shape, and its arms are thrust through 
the bobbin from behind, their ends being flush at 
the front. Facing the ends of this iron core is 
carefully pivoted the plate, or keeper, of iron, 
visible in the figure, carrying a slender rod, to 
which is affixed a hammer; a large bell, 3 to 6 
inches, or more if needed,in diameter, mounted on 
a stem, completes the instrument. This is the 
“ Train-Signal Bell” that has been on the 
South-Eastern Railway since December, 1851; and 
of which, at the present time, about 400 are in 

daily and constant use for the sole purpose of 
signalling trains on the 308 miles of which that 
. railway consists. This instrument, and the manner 
in which it isemployed, are more than typical of 
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train-signalling generally, and are the best illustra- 
tions that can be selected of the system. The 
instrument itself, more or less modified in construc- 
tion—never larger or more powerful, almost in- 
variably on a smaller scale—and the language 
educed from it, are at the foundation of all the best- 
devised systems,—the systems that, one by one, 
during the last few years have cropped up on the 
best-conducted railways. In the majority of cases 
further appliances are ‘introduced, the nature of 
which willbe given in the sequel; but the bell and 
the bell-signals are the substance and foundation 


FIC. 


of the whole, and the systems would be impracticable 
—would fall through, if these signals were 
withdrawn. 

The action of the bellis very simple, and may 
be anticipated from what has been already said. 
When a current of electricity traverses the coils, 
the U-shaped iron core becomes a magnet; and 
of course has the well-known property of attracting 
iron, in virtue of which the iron plate, or keeper, 
as it is called, is drawn forward, carrying with it 
the stem and hammer, and causing the latter to 
strike loudly upon the bell. When the electricity 
is cut off, the magnetism ceases, and the keeper 
recedes, assisted by a spring, visible in the figure. 
If a second and a third current of electricity are 
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successively sent, a second smd a third blow will be 
given on the bell, and thisis the bell-language : 
one blow has a meaning of its own ; two blows have 
a different meaning ; three still a different; and so 
on. The requisite number of currents of electricity 
are sent by a very simple action: a spring or key 
is pressed down, like the key of a piano-forte, one 
or more times, according to the number of signals 
required to be made. 
shown on the right side of the: bell (Fig. 2). The 
sound of the bell can be heard at a great distance. 


Damask roses are imported for the chemist and 
perfumer mixed with salt, which does not affect 
their perfume, : 


A spring of this kind is 
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IMPROVED RAILWAY CARRIAGES. 
The carriage superintendent at the Doncaster 
plant works of the Great Northern Railway, Mr. 
Griffith, has constructed a number of first, second, 
and third-class carriages on new and improved 
methods, and combining every improvement which: 
will secure the comfort and convenience of tra~- 
vellers. They were sent from Doncaster, and are. 
intended to be used in the through passenger traffic 
between King’s-cross station and Scotland. The . 
third-class carriages are considered by a competent: 
authority to be well built. They have five. 
five doors on each side, are 6 feet 11 inches high in 
the inside ; the seats are broad, and the space be- 
tween them isample, to enable passengers to pass. 
in and out; the ventilation has received careful 
attention ; and straps are placed at the tops of the: 
carriages for hats, &c. The ironwork of each is: 
bronzed, the couplings are stronger than those ordi- 
narily made, and accommodation is afforded for a. 
large quantity of luggage to be placed on the roof, 
The wheels of the carriages are 4 feet in diameter,. 
and ‘* blocked” or filled in with wood, which. 
deadens the sound when the carriages are in mo- 
tion. The first-class carriages rest upon what are: 
known as ‘“ Attock’s patent carriage blocks,” being 
neither more. nor less than blocks of india-rubber: 
9 inches long and about 2 inches thick. The car- 
viages are a decided improvement upon those: 
hitherto in use on the company’s line. 


LOOSE RAILWAY WHEELS. 

A pair of railway wheels fitted with an arrange- 
ment invented by Mr. Rice, which allows either 
wheel to revolve independently upon the axle, has. 
been tried on the Great Northern Railway during 
the past few months. According to Mr. Rice’s 
plan three slots are formed in the boss of the 
wheel, similar to ordinary keyways, but larger. 
Into each of these slots is fitted an iron wedge, 
having a screw and nut at the smaller end (which 
is placed towards the inside of the boss), by means 
of which. it can be drawn through the boss as 
required. ‘There is also placed in each slot, 
between the wedge and the axle, a piece of. brass, 
and it will be apparent that by means of the wedges 
these brasses may be made to bear upon the axle 
with any required degree of tightness. The brasses 
of each boss are kept in their place by the shoulder 
on the axle within the boss and by acollar screwed. 
on that part of the axle which is between the wheel 
seat and the bearing, and kept from slacking back 
by a set screw. An oil pipe is led through the 
boss for lubrication. In order that the axle may 
always be maintained in the centre of the wheel, 
the ends of the wedges which project outside the 
boss are, when the adjustment has been effected, 
cut off so that they all project equally ; in tighten- 
ing them up afterwards, therefore, it is only neces- 
sary to maintain this equal projection to keep the 
axle in its central position. In the case of the 
wheels tried on the Great Northern line, it has 
been found that when the waggon to which they 
are applied is running, the greater part of the 
rotary motion takes place in the boss bearings 
between the wheels and axle, but that never- 
theless the axle continually revolves slowly in its 
axle-box bearings. This may perhaps be due. to 
the former being lubricated with oil and the latter 
with grease. Mr. Rice’s plan is a very simple one, 
and involves no alteration from the axles now used, 
except the screwing of the inner shoulders of the 
bearings for the accommodation of the collars we © 
have mentioned. 


ELECTROPLATING.—At a seance of the Société 
d’Encouragement, M. Barreswill read a paper on 
the various processes of electroplating used in the 
well-known manufactory of the Messrs. Christofle. 
In the course of this some notable improvements 
were pointed out, two of which our readers may 
be glad to know. The first is the addition of a 
quantity of bisulphide of carbon to the silvering 
bath (an alkaline sulphuret serves the same pur- 
pose). ‘This gives the effect of burnishing to the 
silver, which is bright instead of dead, as usual. 
The second is the addition of gelatine to the sul- 
phate of copper bath, by which the copper deposit . 
is rendered much more dense and less. granulated. 
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LETTERS TO THE EDITOR. 
| We do not hold ourselves responsible for the opinions of 
our correspondents. | 


THE MOON’S CHANGES—AND COMETS. 

Sir,—There are two queries at p. 239 of the ENGLISH 
Mecuanic, which, having reference to purely astronomi- 
cal subjects, may be conveniently answered in one 
letter. i 

The first is by Mr. Wyatt, and concerns the changes 
of the moon. Assuming that heis aware that the moon. 
is an opaque body, revolving round the earth in about 
27 days and a third, and that she is only visible to us by 
the sunlight which she reflects, I would recommend 
him to paint a ball exactly half black and half white : 


the white half will represent the illuminated part, the | 


black that in shadow. Let him now place a lamp upon 
a table at the farther extremity of the room, and conceive 


the earth, while his painted ball will be the moon. 


‘Let him first, holding the ball at arm/’s length, | 


place it directly between him and the lamp (by 


which he must assume it is illuminated), with the | 


white half towards it, then of course the moon will 
be invisible, as the Hghted side will be turned from 
him. Thisis the “new moon. ” ofthealmanacks. Still 


carefully keeping the light half of the ball towards the } 


end of the room at which the lamp is situated, let him 
now turn slowly on his heel fromright to left. When he 


has completed a quarter of the circle of course his ball | 
will appear half white and half black. The moon at | 
this stage is said to bein her ‘ first quarter.” If, con- | 


tinuing his rotation and sedulously preserving the 
white half of the ball parallel, as it were, to the lighted 


end of theroom, Mr. Wyatt will watch the form exhibited | 
by the. white part, he will see it assume that ve the | 
course | 


real moon presents when more than half full. l 
when he has turned half round. and got his own back to 


the light he will perceive the whole of the white disc; | 


and, continuing toturn upon his heel he will observe 


the lighted portion grow smaller and smaller in the f- 
opposite direction to that in which it increased until, | 
finally, he himselfis again facing the light and his | 


model moon is invisible. 
The theory of all this may be gathered from any 


rudimentary book in astronomy: the experiment itself $ 
will bring the cause of the moon’s phases more vividly | 
before your correspondent’s mind than many pages of | 


mere reading, 


Your second querist, Mr. John Whitaker, asks ifthe f 
To which I 


orbits of comets are elliptical or notP 
may answer, that some few are elliptical, many para- 
bolical, and that. the paths of some cannot be dis- 
tinguished. from hyperbolas. 


Nearly 200 comets, whose orbits are presumed to be 
parabolic, have been observed, while eight or ten con- 
ceived to move in hyperbolic paths have been seen, It 
is. quite needless to point out to your correspondent 
that it is only those comets describing elliptical orbits 
whose return can be predicted; or, in fact, can take 
place at all, as, of course, neither of the other curves, the 
_ parabola or hyperbola, returns into itself, 
po FELLOW or tHE ROYAL ASTRONOMICAL SOCIETY. 


METEOR, 

Sir,—-I was at Boulogne this morning at 11 o’clock, when 
a violent explosion, followed bya low and long-continued 
rumbling, was heard in the Hotel des Bains, where I was 
then staying. The people in the house ran in alarm from 
their rooms into the courtyard, asking one another what 
had happened. Then, observing through the gateway that 
similar crowds were also collecting in the street and by the 
harbour, and were equally puzzled as to the source of the 
noise, I went out, and found myself in ample time to see 
the long, narrow, smoke-like train of a meteor hanging in 
the sky. The final puff that indicated the place of ex- 
plosion was marked with perfect distinctness, but the 
point where the train first commenced was hidden from my 
view by a block of houses. 
necessary bearings, and then running backto my room 
returning with a small travelling ‘‘altazimuth” I had 
by me, and measured them, The results were :—For the 
first point in the train that I could see, altitude, 62 deg.; 
magnetic azimuth, 95 deg. ; for the final puff, altitude, 40 
deg.; magnetic azimuth, 195 deg, 

I doubt the error in any of these observations exceeding 
1 deg.; I feel sure it does not exceed 2-deg. The average 
breadth of the train- of smoke was about 1 deg. A com- 
parison of these measurements with any set taken elsewhere 
—and doubtless you will receive some other communica- 
tions—will, at least, indicate the path of the meteor, and 
will accurately fix its height above the earth at the time of 


explosion, - 
London, June 20. F. G. 
THE METEOR. 

Sir, —At 10.45, with a bright sun, and a large surface of 
clear sky, I witnessed the flight of a most magnificent 
meteor. 

It.came from behind me from the north-east and passed 
with æ steady motion into the south-west, 

I calculate that I must have: seen it for fully ten seconds, 
but how much longer it had been. visible I do not know, 
as. I was, watching a.train passing at the time. 

The “ head” was large and very bright, almost white, and 
the “tail” orange red, with rose coloured edges, and very 
Ong... .... Ad da 2 cee uae anita teas dene ond 
_ It described an arc of a very large-circle, 


. There are at least 13 | 
known comets (all ofthem very small) which revolve } 
in ellipses within the orbit of Saturn. One of them, de į 
Vicés, is now daily expected, but it will be invisible | 
without telescopic aid. There are also between twenty | 
and thirty comets revolving in elliptic orbits whose | 
limits exceed those ofthe solar system. Some ofthese | 
are of enormously long period. One whichappeared in | 
1844, for example, will not return for 100,000 years! } f 7; 
i right at an angle of about 10°, and on moving the mirror 


I leisurely remarked the 


Had it been dark I believe its illuminating power would 
have been very highly displayed, and I have no doubt it 
was attended with the usual rushing sound, but the train, 
which was very near, drowned it. 

-It was apparently very near the earth: 

I shall be curious to see if others observed it, and shall 
carefully watch the papers, as I consider it, under all the 
circumstances, a very unusual phenomenon, 

EDWARD YOUNG. 


MULTIPLICATION OF LUNAR IMAGES. 


Sir,—While trying Mr. Gornall’s experiment of the 
multiplication of lunar images seen in a mirror viewed 
at a low angle, I repeated it with a candle and found to 
my surprise that on reversing the mirror, end for end, 
I obtained the series of images as before, but with the 


i order of brilliancy itself reversed. When I further 


; 5 | placed t irr r e to its former directi ; 
this to represent the sun. He, himself, will stand for } D ROR DE MUT anay T z ee 


series Gecreased in brilliancy as at first, but the line 
containing the centres of the images inclined to the 
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through 180° the direction. was still as at first, but the 
line of the centres was now inclined about 10° to the 
left. Mr. Alexander’s explanation of Mr. Gornall’s 
experiment does not comprehend these peculiarities of 
the phenomenon. 

I subjoin a rough sketch in which each of the four 
cases is represented, and which will illustrate my 
meaning., as! J. 8S. D. 
PORTABLE DARK BOX. ; 

Sir,—Enclosed are photographs of a dark box, which 
as an amateur photographer I have used for some years 
in the field, and can recommend. The dimensions are, 
when set up for working, 18 inches long, 14 wide, and 
13 high ; outside measure, when packed up, is only 55 
Inches thick, or about the size of a soldier’s knapsack. 
It is made of very thin deal covered with oak pattern 
oil cloth, and has round each corner pieces of sheet 
copper rivetted. At each corner also, inside, there isa 
light upright made of ash, hinged by passing a screw 
through the longest side of the box and rivetting it in 
the upright, which can then fold down between the 
edges of the sides, top and bottom. There are three 
thicknesses of black calico tacked, and in the top ofthe 
box there isa lid of sufficient size through which the 
bottles of chemicals, ete., sire handed. To set up the bux 
for working it is fastened on its tripod stand, the screw 
bolt of which by a simple contrivance slips into a 
groove in the box, and the straps which go quite round 
being undone, the lid is revised; and the top being sup- 
ported with one hand the uprights are lifted with the 
other, and entering into small blocks in the top, stretch 
the calico sides, and the whole thing is quite firm, In 
the side of the calico, next the operator, there are 
sleeves through which he passes his hands to enable 
him to see what he is about. There is a large plate of 
yellow glass in the lid, and when his eyes are shaded he 
can see perfectly. The shade is made of stiff oil cloth 
covered with black velvet; it has pieces of sheet iron 
rivetted on to it atright angles, whichslip into grooves in 


the lid; anything to cover the head would doas well, but 


the other plan is the mast convenient to admit light into 
the box. There is a yellow glass window in the side 
farthest from the operator ; it is made by glueing a light 
wooden frame to the calico, the glass resting in a rabbet 
and having a metal fra:me screwed over it. There is 
another small light in tlie lid which can be shut out by 
arevolving metal cover fromthe inside; it is only needed 
in a very dull light. In the floor of the box there isa 
yellow glass, so that in developing it can be seen when 
all the half tones are: out by looking through the 
negative, a point of great importance. It may be 


imagined that all these glasses would be liable to acci- 
dent, but I have never broken one, they are so 
well protected; but it would perhaps be better to 
divide each frame in two; and then if one glass were 
broken it could at once be closed up by its metal cover. 
The bath is sunk through an opening in a bag, also the 
dark slide when done with. These bags have strong 
wire frames at top to prevent their slipping through the 
openings. Iam careful to keep the bath always covered, 
The holes in the floor %f the box have sheet iron frames 
rivetced over them to support the wood. The water-can. 
is placed on the top, and the water is conducted on to 
the plate by an elastic tube, a patent clip cutting oft 
the stream. The waste water from the dish is carried 
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off by a tube passing through the bag in which the bath 
is placed. There is a wooden rack for bottles which 
contains everything for a long day’s work, including 
chemicals for extra developing and fixing solutions, 
and bottle of bath solution for filing up; the gutta 
percha or glass bath is made water tight by a strap of 
wide hoop-iron passing under it, and the ends being 
turned up the clamp catches them and presses the piece 
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of wood and the india rubber down on the top of the 
bath. When the box is packed for travelling the bath 
lies inside the tin water tray or dish; and it rests on 
the dark slide. The bottle rack and the water-can fill 
up the remaining space ; the cleaning cloths keeping all 
snug. The plate box hooks on the lid protecting the 
yellow glass; it will hold six plates, either half plates (63 
x 42),or4 x 5 plates; they rest at two corners in grooves 
and at the other corners on moveable slips of wood, - 
so that both sizes can be carried together and cannot 

possibly get rubbed ; of course the smaller plates must 
be the upper ones. The folding tripod stand is fast ened 

to the top above the plate box ;.and then I carry the 
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pack like a knapsack, and can go six or eight miles 
Without fatigue; the weight is about twenty pounds. 
The camera and its tripod I carry in my hands, but 


can suspend them to the box, to bring all the weight on- 


the back; the tripod helps me to get the box up. I only 
take up to the half plate size in this box, but am going 
to construct another on the same plan for 9 x 7 plates, 
which will be 22 x 16 x 15, and will give abundance of 
room. Lhave had to contrive and make the present 
one myself, for I donot know when I could buy one 
better or perhaps as good for my purpose. . 
With regard to wrought iron wheels made as I des- 
cribed them in a late number of your useful paper, will 
you allow me to say that I meant by enormous strength 
lateral strength ? I should imagine there would be 
little danger of a spoke being bent by downward 
pressure, having the arch of the rim to support it. 
Practically I know the wheels are very strong, because 
aman in the village,a wheelwright, who weighs 14 
stone, often borrows the velocipede, and goes many 
miles on it up and down hill, and the wheels show no 
sign of weakness. No doubt the thing itself is the 
old dandy-horse revived, butitis great fun riding it 
when the knack is obtained. SEDNEY MADDISON. 


PROPELLING VESSELS. 

Sir,—Observing in the Enerisu Mecanic, of the 8th 
inst., a letter bearing the initials R. T., detailing a plan 
for propelling vessels by placing a cylinder so that the 
open end shall be below water level and communicating 
to the piston what mechanics call a reciprocating 
rectilineal motion, by which means propulsion would be 
obtained, either forwards or backwards as required, 
permit me to state injustice to myself that the system 
described by “R. T.” was invented by me a considerable 
time ago. I have the drawings before me at this 
moment. — - WS. 


BOAT BUILDING. 

Sir,—I have always taken an interest in boat- 
building and’boating; and it appears to me that 
the great desideratum for a fast sailing boat, is to have 
breadth ofbeam to carry sail, and at the same time 
narrowness, so as to offer the least resistance to the 
water. How isit that the double boat principle (two 
exactly similar boats secured side by side) in common 
use among the South Sea Islanders, is not in vogue 
here? Having a wish to make some experiments on this 
subject, I shall feel greatly obliged to any subscriber 
who will give me afew hints how to proceed, and say 
how and where the mast or masts should be secured. 
What would be the best proportions of the boats? What 
distance should be left between them? Whether the 
bridge connecting them should extend the whole length 
of the boats, or not? What kind of steering apparatus 
should be used ? I believe this principle was tried some 
time since, by some gentleman on one of the lakes in 
the North West of Ireland, to guard against an upset, 
rather a common occurrence in those parts. 

` DOUBLE CANOE. 


TREENAIL MACHINE. 

Sir,—I am very desirous of seeing some repre- 
sentation in the Enenısa MECHANIC of a treenail 
making machine, that will make treenails from 
the rough, fit for driving, to fasten ship’s planks. I 
have an engine, and wish to apply steam, for rounding 
treenails at a great speed, and with as little time as 
possible lost in placing the treenails inthe machine, If 
some kind reader of your valuable paper will give me 
an idea to work from—or name the address of some firm 
where I may obtain the information I require—I shall 
feel obliged. Wishing every success to your valuable 
and interesting periodical, I sign myself, TREENAIL. 


OVAL TOOL HANDLES. 

Sir,—I consider ‘‘ Amateur Suffolk’s’ reply to L. 
Lucas a sorry affair, especially as the subject has been 
previously treated in the Engrish Mecanic. I beg to 
refer L. Lucas to my letter, on wooden chucks, page 
133, Vol. IIT, and pages 57-85, Vol. I. I herewith show 
youa specimen ofthe production of my oval chuck, made 
of wood fromthe descriptions above referred to, ata 
cost of about 4d. D. Davies. 

[We have examined the chuck and also some tool 
handles turned by Mr. Davies, and can testify to the 
goodness of the work; indeed we have seldom seen 
better.—Ep. £,1, | 


WATCHMAKING. 

Sir,—In reply to “ Amateur Watchmaker *’ I send the 
following directions, but would recommend him to 
practise making small ivory handles, screws, &c., until 
hecan turn true, and make good clear shoulders, He 
should then try and make pivots on pieces of needles 
(let down to ablue); he will then have but little difficulty 
in turning in pinions, &c. The same rules apply to turn- 
ing with the drill bow asin the lathe, with one excep- 
tion. The right hand holding the graver is slightly 
depressed atthe end of the down strokes to keep the 
graver away from the work during the up strokes of the 
bow. To get a good escapement the verge should be 
upright in the plate, and the balance wheel horizontal— 
the verge must also suit the wheel; for instance, a small 
wheel with 13 or 15 teeth willrequire a verge with extra 
thin body, and the pallets “close,” that is, at right 
angles; for alarger wheel with 11 or 13 teeth the pallet 
angle must be “ wide,” that is, not quite at right angles, 
The reason of this is that for small wheels the pallets 
have to be so narrow that we should get nomotion, and if 
the angle was asclose for a large wheel the motion 
would be +00 much, in fact the banking would bump, 
and if the pins were opened it would overturn, 

The size of the verge is got by laying it across the 


balance wheel; it must be long enough for the foot 
pallet to reach through the wheel and the collet 
to be free. To turn in a verge the screw ferrule 
is put on the top pallet, taking care not to cramp 
or bend the verge ; bottom out both verge holes with 
a broach, right size for pivots, and make foot 
pivot as small as centre will allow, then turn verge 

collet to fit spring collet—turn down the end collet to fit 
the balance. Measure the distance from top of spring 
stud to inside of potance foot. This will be the length 
of verge from foot pallet to shoulder; turn down the 
shoulder to this length, and hollow out the top of collet 
leaving just enough to rivet onthe balance. Now make 
the cock pivot same size as foot and close up to brass— 
rivet on and set the balance fat. The pallets must now 
be stoned or filed down to the right width, which is 
about half the space between two teeth of the wheel, I 
use a piece of bone with a groove in it, nearly the depth 
of the pallet, and holding the balance firm can file the 
pallets down with but little risk of breaking the verge. 
If the pallets are equal width the dovetail hole will be 
opposite the verge to equalthe escapement, if the wheel 
drops more off the top pallet on to the foot pallet than off 
the foot on to the top pallet, the dovetail will require to 
go further through the stud in which the pivot of the 
lower verge is placed, and if too much drop on to top 
pallet is shown the dovetail requires. to be drawn out. 
The balance wheel should be topped true, and the teeth 
filed up with a balance-wheel file: Ifthe verge is to be 
polished, the inside of the pallets must be done before 
they are reduced; the outsides and body can be done 
after the escapement is got right. Pinions require to 
have the wheel fitted on tight and must be rivetted on 
true. To do this put it in the callipers, and before it is 
rivetted too tight ascertain which is the highest side of 
the wheeland finish the rivetting on that side of the 
pinion, soas to bring it true. The head of the pinion 
must be hollowed out. To do this the graver must be held 
very steadily and the bow drawn slowly down. The faces 
are then oilstoned square with a facing tool of soft steel. 
The arbor is then turned true and oilstoned with a steel 
polisher, same shape as pivot file ; a small shoulder is 
left to keep the polisher from the pinion face. The face is 
now polished with a bell-metal facing tool and then the 
arbor is also polished with a bell-metal polisher. The 
facing tool is apiece of wire, a little larger than the 
pinion,.and has a hole through it larger than the 
arbor. This allows a little sideway motion and prevents 
the face getting into rings. To face the pinion the tool 
is put over the arbor and pushed against the face with 

the thumb, the otherend ofthe pinion beingin the centre. 
The bow is held at the top and worked rather quick. 
The oilstone dust and oil and also the red stuff must be 
thin, and the facing tool must be filed off as often as its 
surface is worn. The pivots are turned down to the size 
required and then polished with oilstone dust and oil, 
and then red stuff. The polisher ismade some shape as 
pivot file, and must be filed off often to keep it rough. 
The edge next the shoulder is bevelled so that only the 
bottom corner can touch the shoulder. The polisher 
must be kept square, or rather at right angles to the 
pinion (a back centre pivot is a good one to practise on, 
as the Swheel is close to the pivot), and the polisher 
requires to be kept equal distance from the wheel on 
each side. The hand must not be rested on the turns. 
With a little practice the hand will feel when the 
polisher is square up the shoulder. Balance staffs have 
conical pivots ; these are turned into the shape with a 
graver having a round point, and the corner of the 
polishers are also rounded off. To prevent rings forming 
the polisher must be kept moving sideways, and turning 
onthe round corner. Soft bread is always used to take 
oilstone dust off any work, as it will not scratch the 
polished parts. 

Imake my own balance staffs thus: drill a hole ina 
piece of brass wire for the collet a little larger than the 
hole in the roller, drive ina piece of steel hardened and 
tempered to a blue, centre it true and commence turn- 
ing in by fitting the roller; next fit on the balance, take 
out the foot jewel and put in the slip, shorten the staff, 
leaving room to make the pivot, and for the balance to 
be free of the plate or spring stud. By putting the staff 
into its place with the end against the jewel slip the 
length can be obtained very accurately. To obtain the 
entire length of staff, put the cock and potance on with 
the jewel cover and foot slip out, and take the distance 
outside of the jewel holes with the pinion gauges. After 
the staff is finished the balance must be poised thus— 
put the staff into the callipers and rest one corner of 
them with a file; the heaviest side will turn to the bot- 
tom ; take it out and file a little out of the inside ofthe 
cross, put it inthe callipers again to see if it isright, 
that it is the same weight all round, if not repeat the 
process. Verge balances also require poising. 

IfI have omitted anything that ‘“ Amateur Watch- 
maker” wishes to know he must write again. 

HOROLOGER. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


ARRANGING BorILER.—Will some reader give me the 
best method of arranging the flues of a small boiler in 
order to nearly consume the smoke, and beable to make 
a chimney some eight or ten yards hihg do., and save the 
expense of erecting one 30 or 35 yards high? Iam told 
there are very large boilers working with chimneys not 
more than 12 yards high.—A WELL SATISFIED SUB- 
SCRIBER FROM THE FIRST. 

Seating Wax.—Will some correspondent explain the 


‘method of moulding sealing wax, and say if metal 
moulds are used ; and if so, where they can be procured ? » 


—A READER FROM THE COUNTRY. 
Harmonium.—Will Hermann Smith be kind enough 
to inform me how I am to place the reeds inthe box? 


Is the tongue of the reed placed down towards the wind 
passage or up towards the keys P—LANTERN. : 

Harmonium Rexups.—Will Hermann Smith inform me 
how I can manage with a set of harmonium reeds that 
Ihave by me? the numbers are not discernable P— 
LANTERN. 

Ant Pust.—Can any chemical reader oblige me with 
a receipt for destroying small ants, as I am greatly 
infested with them in my house during the summer ?— 
ALPHA, ý 

ELEcTROTYPING.—Will some reader explain to me the 
proper proportions of sulphuric acid and water for the 
electrotype process, with only a zine plate P—Iora,. 

Gun Corton.—Can any of your readers give me any 
information as to the making of gun cotton P—T. B. 
RHYL. i 

ACID FOR ORNAMENT.—I have seen a beautiful orna- 
ment made by putting into a bottle turnings of malleable 
iron. To this must be put a certain acid, but I do not 
know the name. Can any correspondent assist me ?— 
GEORGE WARD. 

Reversing CURRENT. —Would “ Electra,” or some 
other correspondent, kindly tell me how to make a 
reverser (such as are in use on regular telegraph lines) 
fora needle telegraph to work with one conducting 
wire, and two batteries, one at each station, with the 
necessary earth plates? A small sketch wouid greatly 
oblige. Why is. cotton-covered wire preferred to 
make thecoil? Would not wire coated with india-rubber 
answer the purpose equally as well P—P. L. Q. 

Fan Constrouction.—Will Mr. Parkinson be kind 
enough to inform me whether the fan he describes will 
do work equal toan ordinary smith’s bellows and say 
what advantage is gained by having the vanes on a disc 
instead of arms rivetted into a spindle, and alsoinform 
me ifa less number of vanes would not do aswell? The 
few fans that I have seen had only three vanes. Wouldit 
be any disadvantage to increase the speed double that of 
Mr. Parkinson’sP—Hpina. 

Gas Oven.—Can any correspondent tell me the size of 
the largest iron oven, heated by gas, the quantity of flour 
it will bake, and the probable cost? Iam told that they 
are very common in Leeds.—_Jonw ASHTON, 

Steam Hwerine.—Can any reader. tell me the name of 
the maker of the most portable, simple, and economical 
steam engine and boiler of 25 nominal horse power with 
two cylinders suitable for a small steamer, also the 
quantity of coal used per hour P—DENTON. 

Mopzu Locomorivz.—Will any correspondent assist 
me outofthe following difficulty :—I have just con- 
structed a model locomotive, 18in. long with copper 
boiler 14in, by 34in., heated by spirit lamp with four 
burners, projecting inside the fire box. It has two in- 
side cylinders ljin. by $in. inside dimensions, steam 
pipe a little over jin, diameter, Now I cannot get it to 


work well, though when it is lifted off the ground the 
drivers (5in. diameter) work well at about 200 revolu- 
tions per minute. For the better understanding of 
construction, I give a rough sketch of boiler and lamp. 
VULCAN, 

POLISHING REFLECTOR.—I have a Gregorian reflector 
of 4in. aperture, and about 2ft. in length. In attempt- 
ing to re-polish the reflector on a Common lathe, by soft 
leather held in the hand, I fear I have injured its figure, 
It was evidently a costly and no doubt excellent instru- 
ment when made. Can any reader tell me the name and. 
address of any mechanic who can re-polish and restore 
its figure, and say at what expense P—G. B. GIBBONS, 

Rorring Woop.—Can any correspondent inform me 
of a substance that will rota pieceof wood? I wantsome 
chemical to soak into and destroy the strength of the 
timber.—JANESIUS. 

STAINING Cast Irnon.—Will some correspondent tell 
me how to stain cast iron black, by chemical means P— 
Tos, Sant. 

SELE-CENTERING Wire CHoucx.—Can any reader 
give me a description of Mordan’s self-centering wire « 
chuck for wire below łin. diameter P—A GUNMAKER. 

EXPANDING AND CONTRACTING CHUCK.—Will some 
reader supply me with a sketch of an expanding and 
contracting chuck, to hold the small twist drills from 
1 to 60, sold in the tool shops ? Of course it is required 
to run perfectly true.—Dzitn CHUCK. 

WATER In Steam Piprs.—Will some reader inform 
me ofa simple plan to get rid of water collecting in 
steam pipes, after heating a roomP I want aself-act- 
ing plan.—Youne@ PARKS. 

Rep Lzrap.—In the business I am employed in we use 
a large quantity of red lead, which costs us about £28 
per ton, and I see it quoted in the papers every week at 
about £22. Can any reader inform me where it canbe 
purchased at that price? I wish information as to 
how red and yellow ochre is manufactured.—W. J. 

Grovn’s Gas Bartrry.—Will any reader give me 
information regarding a gas battery, or answer the 
following question: How much of the mixed gases are 
consumed in a certain time by a gas battery of equal 
power to a Grove’s battery, consisting of 50 pairs of 
platinum plates, five inches by 23in P—W..HyC, 
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o Eveinn Trunxwions.—Will any engineering reader 
inform me how the trunnions of an oscillating steam 
engine work, that is, the manner of fittings of the 
cylinder trunnion and the bearings they work inP A 
small sketch would greatly oblige.—W. Stocks. , 

PHOTOGRAPHIC. CoLouRING.—Will any photographic 
correspondent oblige me by giving instructions as to 
Photographic Colouring ; how is the enamel taken off 
cartes de visite, so as to obtain a dull surface for colour- 
ing P—P. H. S. ine 

‘Sztring Drums, &c.—Can any reader inform me how 
I can cause two drums on an upright shaft to reyolve in 
opposite directions? I should also be glad to learn the 
process of dissolving aquantity of old india-rubber, with 
æ view to convert it into sheets to be used again.—OLD 
Harry. 

Rotary Eneinz.—Will some correspondent give me 
a description of a rotary engine, of that class of which 
the piston is an eccentric revolving in an elliptical 


cylinder? An illustration would greatly assist such. 


description,—MytHOLMROYD. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


The attention of the 
Mzcnanic is especially directed to the advantages 
offered by this column. No charge is made for notices ; 
but the column is intended for the benefit of subscribers 
who wish to exchange articles only. For all who wish 
to sell, the advertisement columns are open, at an ex- 
céedingly cheap rateof charges. That much time and 
unnecessary trouble to all parties may be saved, sub- 
scribers are requested to publish their names and 
addresses in their communications in this column. 


meos 


DRILLS.—I bhaye a work called the “ Engineer and 
Machinist’s Drawing Book,” by Blackie & Co. ofGlasgow, 
quite new and perfect, and very neatly and strongly 
bound, which I should like to exchange for an eccentric 
cutter or drill, to work with overhead motion, and afew 
drills or cutters. It must be a good and modern one.— 
R. Paumsr, Croydon. 

Harmonium.—I have a photographic apparatus of 
excellent quality, with a complete set of the requisite 
chemicals, which I shall be glad to exchange for the 
harmonium. of W. R. Lopp.—Address, T. TAYLOR, 113, 
Avenue-road, Camberwell, S. 

Booxs, &c., ron Larau.—I have the “‘Cyclopxdia of 
Useful Arts,” by Charles Tomlinson, which I took in 43 
parts at 1s. each, very neatly and strongly bound in two 
volumes; also “Ocean and River Gardens,” by Noel 
Humphreys, worth 4s. 6d.; The “Holy Gospels,” very 
finely illustrated on every page, very cheap at 10s.; and 
three copies of ‘““Lloyd’s New Map of the British Isles,” 
beautifully coloured, varnished, and mounted on rollers, 
8s. each. I shall be glad to exchange these for a sewing 
machine, lathe, or other useful articles.—Address, G. J., 
38, Ada-street, Saltaire, Shipley, Yorkshire, 

Guy.—W. L. has a single-barrelled gun, made by 
Williams, Regent-street; also a strong copying-press, 
12in, by 10in., which he would like to exchange for a 
lathe, with or without slide rest, according to make. 

Booxs, &c.—G. W. C. has many volumes of scientific 
books, some lathe castings, and velocipede wheels. He 
is willing to exchange these for asewing machine, 
harmonium, or stereoscope. 

Booxs ror ELECTRO-MAGNETIC MACHINE.—I have got 
Bland’s “Geometrical Problems;’? Abbott’s ‘ Plain 
and Spherical Trigonometry; Park’s Chemical Cate- 
chism ;” 562 pages, with experiments in chemistry; 
Crakelt’s “Treatise on Trigonometry (translated from 
the French of Mr. Munduit), 260 pages, with plates ; “An 
Introduction to the Doctrine of Fluctions,” by John 
Rowe of Exeter, 168 pages, also several French works. 
I wish to exchange these for an electro-magnetic 
machine.—Dicx. 

Booxs.—I have seyeral books which T should like to 
exchange for works on foreign languages, mathematics, 
or chenaistry.—Lz CHEVALIER DE St. GEORGE. 

ELECTRICAL Apparatus.—iIn reply to T. W. C. M., 
H. L. K., “Telegraph Quaesitor,” and other readers 
requiring information respecting electrical apparatus, 
batteries, coils, bells, covered wire, &c., I shall be 
happy to afford them any information in my power, by 
post, freely.— Address, ELECTRICIAN, 25, St. James- 
square, Wolverhampton. 

Usgn’s Dictionary or Crrmistry.—In answer to 
Mr. Lyttle, and others, I have “Ure’s Dictionary of 
Chemistry,” with plates, cost £1 1s., which I will 
exchange for electrotyping apparatus, or photographic 
lens for taking-cartes de visite —W. H. Prosszx, 1, Mon- 
mouth-street, Bridgwater: l 

Booxs.—I will exchange the following books, separate 
or otherwise, for useful articles :—Lightoller’s ‘‘ Gentle- 
man’s and Farmer’s Architect,’ Thompson’s ‘ Con- 
spectus of tho Pharmacopeias,” “ Greek Testament and 
Lexicon,” “ Classical Dictionary of all the Proper Names 
mentioned in ancient authors.”—W. H. PROSSER, 1, 
Monmouth-street, Bridgwater. 

_Bowman’s CHurmmistry.—‘ Alpha” will exchange a 
single powerful cell, Smee’s, or a Doberiner’s lamp for a 
Bowman’s work onchemistry.—Address, Wootton Lodge, 
Streatham Hill, Surrey. 

PARTS of VERTICAL ENGINE.—I wish to exchange 
some parts of a vertical engine, nearly 1-harse power, 
for a:small model of either a locomotive or horizontal. 
The cylinder is truly bored, 3in. bore, and 7in. stroke, 
Steam chest and cover, and glass cylinder cover and 
glass frames, bedplate, and two lower parts of pedestal; 

also fiy-wheel shaft, turned, all bolt holes drilled.— 

Apply to T. F., 15, Butter Market-street, Warrington. 

IEAM CyLINDER.—Will any reader inform me where 


`- ean get.a small steam cylinder, about 2in. or 23in, in 


daimeter, and 5in. stroke, with steam chest and ports 


subscribers to the ENGLISH 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
Willendeayour to answer his question. 
plans for joining up the coil are correct, 
I should advise him to follow the plan of “ Electra,” 


complete? It may or it may not be bored out. I would 
exchange other articles for it, or pay part in cash.—G. 
F, Crro. 


CYLINDER.—In reply to “Magneto,” I have a cylinder 


of the size he requires, which I think may suit him, in 
“gun metal.’ It is bored, turned, cover and steam 
chest fitted on, with piston, piston rod, slide valve, valve 
rod, and cross head, complete, mounted on cast iron bed- 
plate, with four wrought iron turned pillars; the whole 


secured with six-sided bolts (spanner to fit the same). 


If “ Magneto” thinks it will suit, I shall be happy to 


communicate with him if he will forward his address.— 


H. S. Wrenn, 18, Thomas-street, Bristol. 


Postrace Stames, &.—“J. A.B.” hasacollection of110 


postage stamps, English and Foreign, for an album, he 


will exchange for any photographic dishes, and 
etceteras. Also acollection of 100 volcanic minerals, 
catalogued and arranged’ (cost new £4 4s.), for photo- 
graphic apparatus of about the same value. Also a 
number oflarge well made battery binding screws, &c., 
for good phantasmagoria lantern and slides, of about 
the same value. 


DRAWING Instruments.—I have a “Dictionary of 


Arts, Manufactures, and Mines,”? containing a clear 
exposition of their principles and practice, by Andrew 
Ure. I wish to exchange it fora good set of drawing 
instruments.—JoHN GRAHAM, Industry-road, Darnall, 
near Sheffield. ; 
ENGINE For GRINDStonE.—I have a small horizontal 
engine with oscillating cylinder żin. in the bore and 
lin. stroke, with brass boiler and feet complete and in 
perfect working order, which I will exchange fora 12in. 
a aes andiron trough, and Colenso’s arithmetic.— 
R 


Coins, &.—Ihaveavariety offoreignand English coins, 
ancient and modern, about 120 or 130 in number, and a 
few books, the “Gallery of Nature,” by the Rev. Thos, Mil- 
ner, M.A.; the firstsixand 11th and 12th Books of Euclid, 
by Bonnycastle ; “‘ Mathematical Science,” by Charles 
Davies; ‘“ A Treatise on the Elementsof Algebra,” by G. 


Ainsworth, B.A.; “A Treatise on the Construction of 
Cranes and Machinery,” by Joseph Glynn, F.R.S.; a 


** Catechism of Photography,” including simple instruc- 
tions for performing all the various operations connected 
with the art. 
mechanical article.—G. C. H. 

Camera Luns.—In reply to “ Harmonium,” or W. R. 


Lof, I have a 2-plate camera and lens, two dark 
slides, holders, chemicals, a printing frame, and all re- 


quisites I shall be glad to exchange these for his 
harmonium.—Joun Evans, P. M., Well-street, Holy- 
well, Flintshire, N.W. | 

PHOTOGRAPHIC APPARATUS.—In answer to Mr. R. 


I wish to exchange these for some useful 


[June 29, 1866. 


1st. Both 
but 


and join the ends of secondary wire to handles, as it is 
the more simple method for a beginner. In the one he 
has borrowed the first end of the zinc or secondary wire 
is Joined to the last end of the primary, so that when the 
current is broken the inducted current is circulated 
through allthe wire, which adds alittle to strength. 
The last end of the primary is brought out and joined 
to the break end from break to battery ; the first end of 
primary is joined to battery and one handle over the 
last end of secondary to handle only. 2nd. The 
drawing out of tube does uncover’ the iron 
core and so increases the strength. Theiron core isful 
length of the coil. The action of tube would take tco 
long to explain here, but it affects the electricity ard 
not the magnetism, 3rd. When the coil is attached to 
battery the secondary current always does pass one 
way, and the primary the other. You completely mis- 
understand “Galvanic.” Heis speaking of quite another 
instrument. 4th. It does not matter whether the break 
works against the end or separate. 5th. All 
coils are best made moderately. long and 
thin, not short and thick. I do not know that there is 
any proper proportion. The same coil will do for both 
purposes if you use a condenser, and make theinsulation 
good enough between the layers of wire, ĉe., about 2 
sheets of tissue gutta percha, and the primary and 
secondary separate, according to plan of “ Electra.” 
6th. Copper will not do instead of silver. If ycu 
want more intensity use a Carbon or Bunsen’s battery. 
7th. Do not varnish your zinc ; the acid gets between 
and spoils the plates. Where the brass arm is used, the 
end of each layer of wire is brought aft and one is alt= 
tached to each piece of brass let into the stand; as the 
arm passes over them, itaddsto ordecreases the number 
of layers in the circuit, and so alters the strength. I 
should advise you to study “ Bakewell’s Manual of Elec- 
tricity;” it is a first-rate work, and can be had of any 
scientific bookseller for 3s. 6d.—A.. N., Birmingham. 
ELECTRICAL Coit,—‘‘ Manhattan” being desirous of mak« 
ing a coil, I send my mode of making an electro-magnet 
(which will give strong shocks) much cheaper than making 
an induction coil of same strength. Get a wood bobbin 
(say mahogany) 8in, long. 1}in. diameter across the euds or 
heads, Zin. bore, the body of the bobbin to be made as thin 
as possible, put into the hole a core of soft iron wires, which 
must project Zin. at one end asat B, Now wrap on the wire 
1zlbs, or 11bs. of No, 24 cotton or silk covered-copper wire, 
beginning and ending wrapping at the B end of bobbin, 
take a piece of wood C lin, thick, 4in, long, and 3in, 


Lopp, I have a photographic apparatus complete, with 
chemicals and colours. The lens by a well known 
maker. I shall be willing to exchange and send him 
a carte as a proof of its quality, if he will communicate 
to W. Brown, 1, Cotley Villa, Upper Falconer-street, 
Gloucester. J 

TELESCOPE. —Cost £5, + plate photographic instrument 
complete, in good working order, magic lantern and 
microscope; I will exchange these for Musprat’s 
Chemistry, Towne’s, or any other useful books or 
instrument.—Address Z. Y., 24, Church-street, Rugby. 

Parts or Engint.—I have someof the principal parts 
ofa beam engine; has beam 7in. long, fly-wheel 8in, in 
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broad, cut a semi-circular groove down the middle, about a 
žin. deep, in which to fix the bobbin by means of two brass 
strips D, the B end of bobbin to be Zin. off end of wood, so 


diameter, parallel motion, piston and rod, cylinder, 
(brass) 1łin, bore, 5 pillars, eccentric and brass straps, 
two carriages, crank, and connecting rod, These I am 
anxious to exchange for the head stock, poppet, and 
slide rest of a small table lathe about 2in. or 3in. centre. 


— EXPERIMENTER. 


Harmonrum.—A. O. has the last edition (the 8th) of 
the *‘ Encyclopedia Britannica,” 21 vols and index, in 
cloth, published at £25 12s. It is in perfect condition. 
He would be glad to exchange it for a harmonium of 
equal value.—Address, 12, Somerset-terra::e, Milton- 
road, Stoke Newington, London, N. 


REPLIES TO QUERIES. 


SprcutuM.—“‘ Parabola”? may test the figure of his 
speculum, prior to silvering it, by mounting it in the 
tube and with the eyepiece, which are subsequently to 
be employed with it; and then viewing adistant watch 
dial strongly illuminated by the sun. Having brought 


this to a focus, let him cut off the aperture by dia- 
phragms, or the centre of his speculum by a paper stop. 
If the figure be truly parabolic the focus will remain 
invariable under this treatment; but, should the image 
formed by the periphery of the mirror be nearer to it 
than that produced'by its centre, its shape is too sphe- 
rical and its external portion must be polished down. 
A reversal of this proceeding will be necessary should 
the rays from the centre of the mirror form an image 
at a shorter distance than those from its circumference, 
as the polishing must then be directed to the centre, I 
must just give “ Parabola’ one word of caution; and 
that is, that the difference in thickness of a spherical 
and parabolic segment of equal focus is so extremely 
minute (Sir John Herschel says only 1-21000th ofan inch 
in a 4 feet speculum of a 48 feet focus!) as to render 
this polishing an extraordinarily delicate matter, and to 
necessitate its being done in the most gradual manner 
possible. “A.A. A., whoasks where. he can buy a l}in. 
glass speculum) I may answer by saying that Ido not be- 
lieve that any so small are made: but that Mr. Brown- 
ing, of 111, Minories, London, E., is undoubtedly the 
very best man to go to. Browning charges for a 43in. 
Newtonian telescope, most completely mounted, only 
about £15! so that I should think he could construct 
a mirror for your correspondent, of the size he specifies, 
for a very small sum indeed.—Aw AMATEURE TORNER, 
Inpuction Corn.—As “Manhattan” seems to be 


labouring under difficulties I once experienced myself, I 


that when the plate L is affixed, plenty of room for breaker 
is left; now pass the two ends of coil through this wood to 
the under side of it by two separate holes. You now fix on 
the brasses E P G in the position shown, all 2din, high, żin, 
thick, F being double the breadth of the other two. E and 
G have one screw each, while F has three, To G is at~- 
tached the contact breaker H, which makes and breaks the 
circuit against the screw I when the iron disc at the end J 
is attached by the core A. Now take coil ends, solder one 
to E and the other to G, being careful that the two wires 
do not touch anywhere ; you may now fasten on the bottom 
K. Lisa brass plate put up to protect the breaker from 
injury. In order to regulate the shocks, make a brass tube 
about 4in. long, to fit on that part of the bobbin which pro- 
jects from the wood C, as from MtoM ; ifyouputthison and 
the shocks are weak, draw it off and the power is increased, 
I would recommend a battery as follows : a copper cylinder 
Tin. high, and ŝin. diameter, put inside this a leather tube 
iin, diameter (this of course must have a bottom) con- 
taining a zine cylinder 2in. diameter. Put in the copper 
vessel a solution of sulphate of copper, and in the leather 
one boiling water with a little salt. This battery will work 
regular several hours, has no smell, and no strong and 
destructive acids are used. The copper must be connected 
to E and the zinc to one screw of F as shown; let the 
handles be connected to the other two.—_MyTHOLMROYD, 
Orn Sriut.—* Cosmo” may obtain all information re- 
specting the distillation of crude oil of shale, from James 
Browne, Chemist, Rugby. ; 
WinpMiti.—John Newton is very much obliged to 
c Siamese Twing” for the sketch and description of the 
windmili. Also to the Editor for taking the trouble to 
insert it. l i 
VARNISH.—* B. S. H.” can make a varnish as follows: 
Take a little methylated finish in a wide-mouthed bot- 
tle, add the best shellac to slightly thicken it, keep the 
bottleata heat of about 110 Fah. till the gum is dissolved, 
put on with a camel’s hair brush.—FILALETHES. 
“H, W. S., A Subscriber,” can make the amalgam 
as follows: 1 part of tin, 2 of zinc, 6 of quicksilver. 


—FILALETHES. 


CEMENT For Aquarrums.—* Aquarium” asks how to 


make a water-proof cement. Let himtry the following ; 
I have used it myself and found it answer well :—Take 
1 gill of plaster of Paris, 1 gill of litharge, 1 gill of fine 
white sand, } of a gill of finely powdered resin. Mix well 
and bottle and cork it until wanted for use, then mix it 
with boiled oil and dryers until it is as thick as putty. I 
recommend “Aquarium” tomixthe cement insmall quan- 
tities, just sufficient for each piece of glass, as it dries 


Jone 29, 1866.) 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


" vervauickly, Ifhe has not made the frame of his aqua- 
aa, T would advise himnot to use wocden aqua- 
riums, as they generally leak, however good the cement 
may be. I have seen aquariums made of angled zinc, 
which answer much better than wood.—CHRONOMETER. 
Cument.—In No. 64, “ Aquarium” requires a cement. 
He will find the following answer his object: 1. Mix 
boiled linseed oil, litharge, red and white lead together, 
using white lead in the largest proportion, spread on 
flannel, and place on the joints. 2. A more powerful 
cement may bemade by using a solution of glue 80Z., 
and one ounce of Venice turpentine, which are to be 
boiled together, agitating all the time, until the mixture 
becomes as complete as possible, the joints to be 
cemented to be kept in conjunction for 48 hours if 
required.—Tnos. Sant. 
aT La ON or Corz.—In answer to “H.L.K.,” the 
secondary coil (No. 35) of the induction coil must be 
wound in the same direction as the primary. The 
secondary coil must be thoroughly insulated between 
each layer. Disconnect the condenser, and if there is a 
spark at the contact breaker, then the secondary wire 
is broken; butif there is no spark, the secondary coil 
is not sufficiently insulated between the layers.— 
W.C.4H. . ag ; 
Copying CARTES DE Visrtu.—‘‘ P.”? can easily copy 
cartesdevisite without any reduction in size, by placing 
the carte or other object to be copied at a distance from 
the lens of twice its equivalent focus, the sensitive plate 
being placed at an equal distance. Thus, if the lens be 
of six inches equivalent focus, the distance between the 
picture being copied, and the sensitive plate on which 
its imageis received will be 24 inches, the lens occupying 
a place midway between, thus having its centre twelve 
inches from both the ne eee copiedand the surface 
n which it is copied.—R.8.A. i , 
x COPYING Chases DE Visite.—If “Amateur P.” will 
write to me I will give him requisite instructions in 
copying cartes de visite.—J. Evans, P. M., Well-street, 
Holywell, Flintshire, North Wales. ey: l 
Organ Prpz.—in answer to “ Organ Pipe,” I can give 
him an organ pipe, wood, made to scale, and also will 
give a wood pipe scale from CC to F in alto 45 octaves, 
either church scale or chamberscale. The best pine is 
the proper wood to make them of; the blocks to be made 
of mahogany, down to tenor.C, the remainder faced 
with mahogany, on pine or oak. In regard to tuning, it 
requires some practice and a good ear.—S. ARLIDGE, 
Harpole, Northamptonshire. et 
Movrping.—* Ixion,” to prevent sand from sticking 
to articles when moulded, has but to take a little finely 
powdered charcoal, in a fine muslin bag, and shake it 


on the face of his flask of sand after moulding his } 


patterns, and before putting the top flask on, and 
when well dusted with the charcoal it will prevent 
them from sticking.—S. ARLIDGE. 
Curring Waerits.—‘ Clockwork” can get his regu- 
lator wheels cut at Messrs. J ae and Thomas Foster’s, 
Turner-street, Manchester.—Pivo7. ; 
ne Wire.—‘* Telegraph ’’? will find the India 
Rubber and Gutta’ Percha Telegraph Works Company a 
good and cheap place for purchasing the wire he re- 
ires.—Iora, . 
P PurLeys.—In answer to “‘Tgnorant,” in No. 
64 of the Eneursau Mecanic, the rule I gave in No. 61 
is, I believe, the one in general use for driving pulleys, 
and others working at a distance from each other of 3 
feet or more, but where a small pulley is working within 
a few inches of a large one, it would appear to require 
some variation. I am not aware of the precise rule to 
obtain this at the present moment, but if “Ignorant” 
will give the distance from the centre of crank shaft to 
the centre of mandril, I will endeavour to get the sizes 
of his pulleys, and the rule also.—Gno. BURCH. , 
THE ART OF SPLIOING.—I must inform ‘ Systematic” 
that the art of splicing a cord depends so much on the dex- 
terity acquired by practice, that it is a difficult operation 
to describe, but by referring to my former diagram, perhaps 
it will be better understood by the following. First, unlay 
No. 1 Bto 4in, from D. Second, unlay No. 1A to 4in, 
from ©. Third, lay No. 1 Bin the place of No, 1 A. or 
where No. 1 A was taken from, so that the end of No. 1B 
shall reach to C, as in the following diagram ; which is 


meant, to represent the above directions, with the excep- | 


tion that No. 1 B is only just commenced tobe laid in the 
& 
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place of No.1 A, Proceedin the same manner with the 
other strands, laying No. 2 B in the place of No. 2 A; and 
No. 3 B in the place of No. 3 A, as in the second diagram in 
No. 61 of the Mreonanic. If Systematic” cannot succeed 
after this, and can call and bring a cord any Tuesday or 


Friday, about 2 o’clock, at 30, Shoreditch, I shall be happy | 


to give him instructions.—Gzo. BUROH, 
LATHE Banps.—I quite agree with S. Williams as to the 
superiority of catgut over cord for lathe bands, ‘‘ Systema- 
tic ” asked for information or I should not have written on 
the subject. For myselfI find cord andropebandsvery useful 
under circumstances where nothing else will answer, and 
in such cases I have used them, quite successfully, for the 
last eighteen years, overcoming the difficulty of stretching, 
by means, in some instances, of tightening levers, with 
pulleys attached, or when applied to a lathe, by making 
the counter shaft to rise or fall as required. —GEO, BURCH, 
Covering (Wirz.—In reply to the inquiry of 
“T.W.C.M.,” I beg to say that I have, for amateur pur- 


poses, covered several miles of wire, sizes varying from 


No. 14 to 32, both with silk and cotton, by the aid. of the t 


simple machine shewn in the annexed figure. A, A,a 
turned spindle, having a hole through the centre for 
the wire G, G, to pass, and mounted on uprights B, B; 
D.a projecting arm to hold a reel of cotton or silk E ; 
F, F, guides for cotton or silk to passthrough, Ca 


small wheel, over which a band works in connection | 


with a multiplying wheel. Da piece of boxwood bored 
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the exact size of the wire to be covered, to act asa 
guide tothe wire. It will be obvious to the reader that, 
as the bobbin turns and takes the reel with it, the wire 
will become covered, at the same time drawing the wire 
through. The length of the spindle is 34 inches long, 
inch diameter, and is turned from hard wood, and 
cost, complete, under two shillings, exclusive of driving 
wheel, which was 2s. 6d. more. I am convinced your 
correspondent will find it a most effectual apparatus. 
I have since made one of steel; but it does not do the 
work any better.—Hrnry LOID SHALDERS.—|[This sub- 
ject has been illustrated once or twice in the early num- 
bers of the ENG&LISE MECHANIC. 
engraving for the benefit of subscribers unable to obtain 
complete sets of the work.—Ep. B.M. 


Larne Rest.—In answer to James Salt’s questions | 
respecting a middle rest for the lathe, I send a rough | 


sketch of one I have now in use, It is made of wood, 


A, bed of lathe; B, frame of rest; C, rest; D, set screw 
for rest; E, top set screw; F, wedge.—J, WILLIS. 

ERRATUM.—The Spirit Blowpipe, in No, 65, Page 263, ig 
unfortunately printed wrong side upwards. 


REVERSING CURRENTS FOR NEEDLE TELEGRAPH.—Seeing 


an inquiry for an apparatus for reversing the current, to | PADRONE.—The George Law to whom you refer was (or is?) 


work a needle telegraph, I beg to submit a rough sketch 
of one which I have made and used successfully. Of course 
the form may be much varied. It consists essentially of 
three wires fixed parallel, the two outside wires being soldered 
together at the back, at E, Fig.2. Two pieces of elastic 


metal are fixed, one on each side of the handle F (not in | 
connection), from each of whieh a wire is attached and | 
carried to two binding screws, C and D (Fig.1), as shown, 


the wire being bent into a spiral form, where required to 


Lith es 


prevent its being broken from constant bending: It will |. 
be seen that by bringing the poles of the battery to the two |: 
D, and by moving the handle, to | 


binding screws C and 
bring the metal into connection with the wires: we shall be 


able tosend the current from © to Aor B, Fig, 2, and there- } 


We insert the present | 


fore deflect the needles either side. Fig. 3 is a ground plan, 
showing the connection of the wires with the binding 
screws. This is easily constructed ; the use of mercury is 
dispensed with ; and in consequence of the elasticity of the 
metal at the handle, connection is made very sure. If the 
ends of the wires and metal are-electro-plated, is will pre- 
vent any chance of failure from oxydation.—C. H. Q: 
GALVANIO BaTTERY.—In reply to “H, R.” I beg to say 
that there is no necessity whatever to remove the platinum 
plate, for immediately the poles of the battery are discon- 
nected all chemical action ceases. The zinc plate being 
amalgamated protects it from the action of the sulphuric 
acid, but immediately the poles are united by a conductor 
the acid attacks the zinc just as if the mercury was not. 


there, only the oxide that is formed does not adhere to.the 


surface of the metal, which it would do if the zinc was not 
amalgamated. The platinum is not at all affected by the 
eee acid, except when the poles of the battery are united, 
— VOLTA, ! 


ANSWERS AND NOTICES TO COR- 
- RESPONDENTS AND READERS. 


: MILLWRIGHT,—Thereis a considerable amount of ingenuity 


in your scheme, but we are of opinion that it would not 
bit ; Why not make a model and let us know the 
result? 


. WATER FILTER.—A design for a cheap water filter was pub- | 


lished ina recent number of the ENGLISH MECHANIC. 
J. P. W.—A scheme somewhat similar has been tried with 
balloons, but proved a complete failure. 


‘Joun Newron.—Thanks for drawing our attention to the 


matter, The figures and letters are too often left out by 
the engraver, 

A WORKING MECHANIC.— Write to any of the Patent Agents 
who advertise in the ENeLisH MECHANIC, and you will 
receive particulars. The charges are various. 

R. RUTHERFORD.—The chairs are sold at sucha low price 
that we should advise you to purchase one; you can do so 
for little more than the iron would cost you. 

T. H. L.—You can obtain the works from Messrs, Spon, 
publishers, Bucklersbury, London. ats 

L.—Holtzapffel’s work on turning and mechanical manipu- 
lation will suit you. The three volumes will cost about 
£2, Youcan obtain them from Spon, Virtue, Trijbner, 
or Atchley. l 

Xano. — Very much has been written on this subject in the 
ENGLISH MECHANIC. See the back numbers. 

N. WILLIaMs,— Wheels and pinions are generally expressed 
by fractions, the numeration being the wheel and the 
denominator the pinion. 

Iota,—Thanks for your good wishes, 


: R. J. W. (Great Hastern).—We have endeavoured to ob- 


tain the information, but without success, 

J, Moopy,—Premium about £50; term seven years. Ob- 
tain a catalogue from Weale, the bookseller, of High 
Holborn. He has many works on the subject, 


| CuiseL.—We believe that Mr. Burgh has only: published 


one book on the subject. 

ELrin.—We have made enquiry, but cannot learn the name 
of the committee. Write to the editor of the Builder. 
W. Brown— Will perceive that the photographic question 

is answered by another correspondent. 
M, CAMERAN.— Write more clearly, and say what the articles 
are that you are in want of. 
ZERO.—You might savea few shillings; but at the cost of 


much time and trouble, Apply to Mr. M, Soul. 3 p 
hall-street, London. Pply 9, Leaden 


an American. He originated, be believe, the New York 
and Aspinwall line or steamers, and was immensely 
wealthy. He laid the basis of his fortune at sub-contract- 
ing, having a capital eye to “managing,” and besides, 
thoroughly understood all little matters known in the 
States as ‘log rolling,” and ‘‘wire pulling,” they are not, 
however, mechanical operations. 

R, GRUNEISEN.—Mr. Simmons was the inventor of the 
gutta-percha electrical machine. There used to be (and 
may be now) one in the Polytechnic with a 12-inch gutta 
percha plate from which, by a Leyden jar, shocks were 
given to thirty persons at atime. All but the rubber was 
gutta-percha, To make an electrephorus such as you 
require get a circular tray of zinc, half an inch deep, 
12in. in diameter, Fill up with melted yellow resin to 
the edge. Next fix toa circular, flat, smooth, plate of 
zinc, a piece of gutta-percha tube to forma handle ; the 
plate Should be Qin. in diameter. When the resin is 
cold briskly rub its surface with a warm dry piece of 
flannel; then place the 9-in. plate on the resin, holding 
it by the handle, Touch the top of the plate with the 
finger, and raise the plate by the handle two or three 
inches from tke resin. On presenting your knuckle to 
the edge, a spark will pass. 

Frean.—Living insects, of which you wish to make “ ob- 
jects,” are instantly killed by putting them into a jar of 
carhonic acid gas, This gives them no pain, and leaves: 
them in the best state for mounting, 

W. Perxs.—A bushel of coal will produce about three of 
lime. The number which a ton of raw limestone will 
supply varies with the quality of the stone, the kind 
of kiln, and the skill of the burner. 

F. FuLLarton,—Divide the injection by placing a small jet 
in the waste pipe, 


| PERIGORD.—Mercury is 14 times heavier than water > 


therefore if the pressure of the atmosphere will balance 
34 feet of water, it will only balance 1-l4th part 
of that height of mercury, viz., a little more than 29 
inches, To find the pressure of a column of water in 
lbs. avoirdupois, your base being circular, take the 
diameter in inches, and then height in feet ; square the 
diameter in inches, and multiplying by the decimal °34 : 
or by 34, this gives the weight of lft., in height 
therefore multiplying by the feet in height gives your 
equirement, — f 
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ADVERTISE IN THE ENGLISH MECHANIC. 

SCALE OF CHARGES. s. d. 

WANTED TO PURCHASE, Thirty words ...2 0 

Every additional Ten words we a 0 6 
FOR SALE, Thirty words... Se ade awa 0 
Every additional Ten words ih: te fae Oo 
SITUATIONS VACANT, Twenty words ..1 0 
Every additional Hight words ... Siz 0 4 
SITUATIONS WANTED, Twenty words ...1 0 
Every additional Hight words í 4 


Postage stamps received from advertisers in town or country, 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


PARTNERSHIPS. 


WANTED, a Practical Man, witha capital of about 

£1,000, in an old-established Millwright and En- 
gineer’s business in the county of Kent.—For further 
particulars, apply to H., care of Messrs. Hughes and 
Son, Great Dover-street, Borough, London. 


WASTED, a Partner, to take charge of the finan- 

cial and counting-house department of an En- 
gineering Concern in Glasgow, It will be a recommen- 
dation if he is possessed of a moderate capital. This is 
not indispensable if he be in all other respects qualified, 
—Apply to George Wink and Son, Accountants, 
Glasgow. : 


Wee a Working Partner, with from £600 to 
. £1,000, to take part ofa steam hammer at work 
in the North. The owner has a good connection, but 
cannot properly attend to it, having other business,— 
Address P. K. T., Post-office, Gateshead, Durham. 
A Gentleman (28) of thorough business experience, is 
- wishful to join, as Partner, a bona fide concern. 
Would give his time and best energy to same, and could 
invest a small capital. The highest references offered 


and required.—Address S. S., Mr. Wheeler’s, 3, Manor- 
view, Shepherda’s lane, Brixton, S. 


SITUATIONS WANTED. 

O BUILDERS or PAPERHANGERS.—A Young 
T Man from a country town WANTS EMPLOYMENT 
as JOINER. Can hang paper if required, or work ata 
lathe. Address, C. Woods, 2, Appleton-place, Westmore- 
land-road, Walworth, London. 


O IRONFOUNDERS, Engineers, &¢.—Wanted a Re- 

. engagement as Clerk or Cashier by a Married Man, 

aged 30. Seven years’ reference to present employers. 

—Address, W., care of Mr. Brooks, 13, Sheep-street, 
Northampton. 


O CIVIL ENGINEERS—Wanted, a Situation either 
in the Office or on Works.—Address Engineer, Wm. 


ANTED, a Situation as Clerk. Address A. Z., 3, St. 
James’s Cottages, St. James’s-road, Holloway. 


i NEAT and Clean Grainer and Writer, willing to 
A fill up time with painting, wishes for a constant 
situation, Address, Grainer, 7, Hartland-road, Chalk 
. Farm-road, London, N.W. 


ANTED, a Situation, by a first-rate Grainer and 
Plain Writer.—Address, W. F., No. 52, Salisbury- 
street, Portman-market, 


ANTED, by a thorough Plumber, or three-branch 

Hand, a Constancy. Has no objection to make 

himself generally useful.—Address B. Z., 33, New-street 
Mews, Dorset-square, W. 


ARPENTERS and Builders. A Young Man wants a 

Job as Improver; has served four years. T. 

Hughes, 4, Little George-street, John-street, Brick- 
lane, Spitalfields. 


SITUATIONS VACANT. 


EWELLERS.—Wanted a good Mounter and Bracelet 
Maker. Apply 2, Newcastle-place, Clerkenwell- 
close. 


SSOCIATION for the PREVENTION of STEAM 

A BOILER EXPLOSIONS.—Wanted, immediately, a 
Practical Engineer, conversant with the construction of 
Boilers and Engines, to fill the position of INSPECTOR. 
The duties will require him not only to examine boilers 
Externally, but alsoto do so Internally, as well as to go 
up the Flues, while he must bo competent to take 
dimensions and sketches of the boilers, as well asin- 
dicator diagrams from the engines, and to note the 
particulars correctly, and in clear handwriting, in the 
Association’s forms ofreturn. He will be required to reside 
in Manchester and to give his wholetimeand undivided 
services tothe Association. Salary according to ability, 
but £10 per month as a commencement. Inspecting 
overalls found, and second class railway fares paid by the 
Association, as well as 5s. allowed for each night spent 
away from home. A thoroughly competent and reliable 
man would find this a permanent and decidedly im- 
proving position, while it will be useless for any to 
apply who cannot comply with the conditions specified 
above. Applications to receive attention must bé by 
letter only, and written by the applicants themselves. 
Also they must be full and explicit and state whether 
each of the preceding terms can be complied with. Age 
and previous engagements to be given as well as copies 


of testimonials enclosed. Address ROBERT TONGE, } 


41, CORPORATION STREET, MANCHESTER, 
Association’s Offices, June 14, 1866, 
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LERK AND TIMEKEEPER.—Wanted, in a small 
Hngineer’s Shop in London, a Respectable Young 
Man accustomed to keeping engineer’s time, cost book, 
and stores accounts.—Reply by letter only in first 
instance (stating wages expected, and reference to last 
employers), addressed. to Appleby Bros., 30, Grace- 
church-street, E.C. 


Ce (Gold Fancy).—Wanted a good, expe- 

rienced Workman to the above; also a good 
Gold Cutter; good wages and constant work for good 
steady hands. Apply, by letter, 4, Hylton-street, 
Birmingham. 


LOCK Jobber.—Situation wanted: specially for 
French Carriage Clocks; Watches and Jewellery 
Repaired. Mr. Willis, 184, Phoenix-street, Soho, 


‘poner Wanted. Apply to Dee and Sons, Jewel- 
lers, 8, Sherwood-street. 


TO BE LET. 


ROYDON.—To be Let, LARGE WORKSHOPS, 30ft. 

square, with Loft and Large Yard, and Seven Horse 

Power Engine. Terms £2 per week. Further particu- 
lars, Address, W. B. 12, Church-road, Croydon. 


TS PLUMBERS GLAZIERS, CARPENTERS, &c.— 
+ To Let, the Old Established Business Premises, late 
in the occupation of the deceased Mr. J. Lebbatt. A 
successful business has been carried on for a number of 
years. Apply to W. T. Robinson, Sleaford. 


rr E S e a a 

TS BUILDERS and Others.—To be Let on Lease, 

f large Business Premises, with eight-roomed House, 

a PERATA Ply to Mr. Russell, 25, Flood-steeet, 
elsea. : 


pee Glasshouse ; rent 8s. per week. At 
Tollington Hall, Hornsey-road ; opposite Tolling- 
ton-park, Upper Holloway. 


a E AS 
ITY (near).—Workshops or Warehouses to be Let, 
with possession; large, light, newly built, four 
floors, each about 1,000 square feet; shaft for steam, 
entrance front and rear. Apply at estate office, 21, 
Walbrook, City. 


LACK-LEAD Makers and Colour Grinders.—To Let, 
by the day, week, or job, a Pair of Stones (edge 
runners), 273, High-street, Hoxton. 


O MANUFACTURING Chemists and others.—To 
be Disposed of, desirable Factory and Premises at 
Hatcham, on the banks of the Surrey Canal, with good 
wharfage and valuable plant; lately occupied as an 
ammonia factory, suitable for chemical or other works 
requiring waterside accommodation. Immediate pos- 
session. For particulars, apply to Worthington Evans, 
Esq., 72, Coleman-street, London. | 


.THAM-POWER to Let, with great advantages. Apply 
h 35, Charles-street, Hatton-garden. B.C. 


TEAM-POWER (Three-horse) to Let, with large 
KJ Workshop, 50s. per week. 17, St. John-street-road, 
Clerkenwell. 


FOR SALE 
OR SALE.—A WORKING MODEL óf Steam Engine. 
Brass Cylinder, Copper Boiler, Furnace, Chimney, 
&c., complete; would drive a small piece of machinery. 
—R. 5., 15, Cornwall-street, Cornwall-road, Brixton, S. 


Ro SALE, a TABLE LATHE, with face plate com- 
plete, centres 24, first.class finish (cheap), also sets of 
castings for 2 horse power engines, and 33 centre lathes, 
Stanley, 33, Fieldgate-street, Whitechapel, E. 


i ee Pledges for Sale. Bargains to Suit 
Every One. A large quantity of Men’s and 


‘Women’s Clothes, Beds, Bedding, Furniture, Watches, 


Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. 
and Salesman, 44 and 46, Westminster-bridge-road, S. 
Money Advanced. 


EWING MACHINES.—The Working Man’s, Price £2 
and £3 15s., does Tailoring, Dressmaking, Embroider- 
ing, and all ordinary domestic sewing, on thick, thin, or 
peeve materials.—26, Liverpool-street, King’s-cross, 
ondon. 


TEAM ENGINES.—One Portable 20-horse power, by 

Ruston and Proctor, of Lincoln, with two 10%-in. 
cylinders, nearly new. Sale or Hire; one vertical, with 
103-in. cylinder. The following are quite new :—12-in. 
cylinder, 24-in. stroke; ditto, 10}-in. cylinder, 20-in. 
stroke; ditto, 7-in. cylinder, 10-in. stroke, all Horizon- 
tal.—R, H. Williams, 224, Grange-road, Bermondsey. 


FORGE, with Engines, Machinery, and Tools, in 
. excellent condition, the land freehold, for Sale. 
Apply to J. L. Jacobs, Esq., Solicitor, Hull. 


AIR of First-class Second-hand High-pressure 
Horizontal Engines for Sale, 15in. diameter of 
cylinder, 22in. stroke, link reversing motion to valves, 
all fittines of wrought iron; feed pump, throttle valve 
and heavy fly-wheel. Price £170 nett.—Isaac W. 
Boulton, Ashton-under-Lyne. 


HEEL (Superior Measuring), in excellent repair; 

by Wellington, Piccadilly, to be Sold; a bargain. 

Apply at 39, Luard-street, Caledonian-road, any evening 
between 7 and 9 o’clock. 


EW Horizontal Steam Engines, with two cylinders, 
10in. diameter, 20in. stroke, complete. Apply to 
William Scott & Co., Phoenix Engine Works Belfast 


William Masland, Pawnbroker . 
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MITH’S STEAM PLOUGH, with 10-horse Engine, 

complete for work, The above tackle is nearly new, 

and will be sold cheap. Apply to J. W. Lee & Co. 
Queen-street Works, Leicester. 


Moe Engine (24-horse) and Egg-end Boiler, with 
a steam gauge complete, for Sale, and Workshop to 
Let with it ifrequired. 1, Middlesex-place, West-street, 
Well-street, Hackney. 


TaD RNS EERE LEIS eee Ee Ee Se ARETE EON 
Bon (Good Cabinet Maker’s), 7 ft. long, cheap, 
R. Williams, 9, Hermes-street. 


OR SALE, Four Second-hand Portable Engines, by 
different makers, from 5 to 9-horse power, in good 
repair, suitable for Contractors or Agricultural purposes. 
Apply to 8. Atkinson, North Thoresby, near Louth, 
Lincolnshire. 


OR SALE, a Bargain, Mahogany Camera, for Plates 

12 by 12, complete, 50s. ; Stereoscopic Camera for 

Plates 7% by 4%; one Single and two Double Dark slides, 

25s.; Dark Box, on Blanchard’s principle, with Legs, 

Tray, and piping, 35s.; altogether, £5. Address, J. P., 
Jermyn-street, Sleaford, Lincolnshire. 


FOR SALE, CHEAP, THE FOLLOWING 

ARTICLES :-THE WORKING TOOLS OF A BOOKBINDER. 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
Lõin. letter press, a small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington, 


ECON D-HAND PORTABLE ENGINE, with 

NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. Gin., and rollers 3ft.,. diameter, Price, com- 
Flete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


WANTED TO PURCHASE. 


A GOOD CAMERA and Landscape Lens, with or 

without portrait Lens, Waterhouse Diaphragms; 
to fill well,7x9. A small Turning Lathe, 4in. or šin. 
centre, slide rest, and eccentric cutter. Full particu- 
lars, T. H., care of Mr. Wells, grocer, 5, Palmerston- 
terrace, Cold Harbour-lane, Camberwell, S. 


WO GOOD Second-hand STEAM BOILERS 

WANTED,—4 and 6 to 8-horse power. Address, 

stating price and particulars, to J. G., care of E. Mann, 
Soap and Candle Works, Sudbury, Suffolk. 


LOWING Cylinder.—Wanted to Purchase, a Second- 

hand Blowing Cylinder, in good repair; diameter 
of cylinder about 2ft. 1lin., and length of stroke 5ft.— 
Address, with full particulars, to W. Cullerne, the 
Forges, Monmouth. 


HAPING Machine, Second-hand.’ Tracing, with 
description and particulars, to be sent to Turner 
and Bishop, Linslade Works, Leighton Buzzard. 


OWING Machine mid-size, for one man. Apply to 
A. B., Paley House, Tollington-park, Hornsey- 
road. 


INDOW-SASHES (Sliding, Inside) wanted, 6ft. 
high, 7ft. long ; Show Case, 7ft. Sin. by.12ft. long» 
bottom with drawers or doors; also small Sun Blind, 11ft. 
wide, very shallow, or a Venetian, 8ft. long by 6ft. high. 
E. B., 54, Drury-lane. 


CREW-CUTTING GAP LATHE, about 10in. centres, 
from 10ft. to 15ft. bed. Apply to James Shekelton, 
Tronworks, Dundalk. 


IFTY TONS Second-hand SERVICE RAILS, 321b. to 
35lb. per yard, delivered at Cardiff. Address, E. 
G., Harcourt House, Pembury, Kent. 


ECOND-HAND ENGINE FLY-WHEEL, about 12ft. 
diameter, with 8-in. hole. To weigh about Three 
Tons. Apply to Smith Brothers, Engineers, Thrapston. 


LASGOW INDUSTRIAL EXHIBITION 
and MUSEUM, 99, ARGYLE STREET. 


This Institution will be OPENED in the beginning 
of JULY, toafford the Operative Classes a Permanent 
and Comfortable Place, far Recreation, Instruction, 
and Amusement. ; 

Working Men and Others, who can contribute Articles 
of their own Making, are respectfully requested to com- 
municate immediately with the MANAGER, so that space 
may be allotted forthose Articles which may be consi- 

red suitable. 
an is intended to Distribute PRIZES to such Contri- 
butors as may excel, the same tobe decided by Competent 
Judges. Meantime, parties wishing to contribute 
MECHANICAL and other MODELS, INVENTIONS, CURIOSI- 
TIES, PICTURES, &C., &c., for Exhibition, or with a view 
to be SoxD, will please communicate, without delay, to 

DAVID FORTUNE, Manager. 


THOMAS SMITH, 

109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.O., 
Ironmongers’, Ironfounders’, & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal, 
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JOINERY’ HALL BUILDINGS, 79, UPPER THAMES STREET, 


UPFIELD GREEN, 


E.C., 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITE 


RAPIDITY AND ECONOMY. 


TO RAILWAY CONTRACTORS, BUILDERS, MIL- 
LERS, COAL MERCHANTS, and all PERSONS USING 
DRAUGHT HORSES. 


ESSRS. J.. E. DUFFIELD and Co. 


have now onviewattheir Manufactory, 68, Alders- 
gate-street, the largest, cheapest, and best assortment 
of New and Second-hand CART and VAN HARNESS 
in the kingdom; also Nose-bags, Head-stalls, Halters, 
Cloths, and Waterproof Covers. 


ODEL STEAM ENGINES, BEAM, TABLE, 
F Horizontal, Vertical, Locomotive, Oscillating, &c, with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES. &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
Painters. Catalogue two Stamps. JAMES BOWIE, 178, HIGH 
HOLBORN, — ae 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchang d 
Catalogues forwarded on receipt of three stamps for each. 


IPLEYS PATENT METALLIC PISTON 


is the only Piston with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to A. 
RIPLEY, 14, Brook-street, Lambeth, 


EROY’S NON-CONDUCTING COMPOSI- 


tion, for Coating Boilers, Steam Pipes, and other highly-heated 
surfaces. Much superior to Felt orany other non-conducting Composi- 
tion as regards Economy, Lightness, Durability, Adhesiveness, and 
Cheapness, Used by the principal Engineering Firms, Steam Navi- 
gation Companies, and other notable Manufactories in the United 
Kingdom and Foreign Countries. References and testimonials, and 
all information, on application._F. LEROY and CO., Sole manufac- 
turers, 9, Booth-street, Spitalfields, London, N.E. 


Now ready, selling by thousands. 


HE IMPROVED CUCUMBER and 


VEGETABLE SLICER. It is so arranged as to be used with the 
common table knife, being made of the best Turkey boxwood, with 
brass fittings, superbly tinned and finished, cannot possibly corrode 
or get out of order as most of the low priced slicers do ; they are ad- 
mitted by all who see them to be the best slicers yet invented. Tc 
be had of most cutlers and ironmongers throughout the kingdom. 
(Price Is, 6d. each.) Sausage ana mincing machines from 10s. 6d 
J. COPPARD and Co., Inventors, Patentees, and Manufacturers of 
domestic Implements, 84, Fleet-street, London, E.C. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. AND IL., & DUBLIN, 


PATENT PLUMBAGO CRUCIBLES. 
THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 


ONLY kind for which a Mespsau has been AWARDED, and 
are now used exclusively by the English, Australian, and 
ndian Mints; the French, Russian, 
and other ‘Continental Mints ; the 


Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &¢,; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
i considerable. ' 

; The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 

o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. |For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY; 
BATTERSEA WORKS, LONDON, S.W. 


ATIONAL INSTITUTION for DISEASES 
_ of the SKIN, 10, Mitre-street, Aldgate, 
Physician—Dr. BARR MEADOWS. 8, Hinde-street, W. 
Open on Monday and Thursday evenings from. Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine, 
Free letters are available for necessitous applicants, 
THOMAS ROBINSON, Hon, Sec. 


\ cruciate cm 


ono WORK? 


NEW WORKS ON ENGINEERING, 


ARCHITECTURE, SURVEYING, 


Military, Civil, and Mechanical. ) 


MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. | 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


NEW BOOKS. 


Just Published, Sheets, 3s. 6d. ; cloth case, 5s. 6d. 


METRICAL EARTHWORK TABLES FOR 
finding the Contents of Earthworks, &c., when the Metre 
is the unit of measure employed ; arranged according to the form of 
“ Bidder’s Tables.” By H. GREENBANK, and T. F. PIGOT, 
London : VACHER and SONS, 29, Parliament-street, S.W. 


IMPORTANT INDUSTRIAL AND MECHANICAL BOOKS. 
This day, 5th edition, revised and enlarged, price 8s. 

T HE PRACTICAL BRASS AND 

IRON FOUNDER’S GUIDE: a concise Treatise on Brass 
Founding, Moulding, &c., &c. By James Larkin. 

This day, small 8vo., cloth, price 12s. 
THE MILLER'S, MILLWRIGHT’S AND 
ENGINEER’S GUIDE: By Henry Pallett. 

nis day, 8vo., cloth, price 12s. 


T} 
A PRACTICAL HAND-BOOK FOR MINERS, 


METALLURGISTS, and ASSAYERS : By Julius Silversmith. 
London: TRUBNER & Co., 60, Paternoster-row. 


G CREW CUTTER’S GUIDE 


Price 1s. 6d., or stamps. 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches, 

Tables for Tap making for Engineers, } to 6 inches, Gas Taps din. 
2inches, Mr. Whitworth’s thread and make. 

A lithograph showing a new radius gear invented by the author 
of this work. s 

May be had at James Martin, 19, Wilson-street, New Cross-road, 
Deptford, Kent. 


Just Published, post 8vo., 1s. post free. 
HIMNEYS, FURNACES, and FIRE-PLACES: A 
| Book for the use of Practical Engineers and 

Builders, with an Appendix on Smoke Prevention, By 
ROPERT ARMSTRONG. 
London: E. and F. N. SPON, 16, Bucklersbury. 


UNIVERSAL BREAKWATER, 1s. London: J. WEAL E 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


MADDICK & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 
Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


eS, 


THE PATENT CAP FOR MAPS, DRAWINGS, &c, 


Disc at end 


Showing plan “ Capped. x 


MESSRS. WALLIS and Co., beg to draw the 


attention of the Public, but especially of those engaged in 
the Engineering or Architectural Professions, to their invention for 
the protection and preservation of every kind of maps, plans, draw- 
ings, and indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the‘: Cap” prevents 
the admission of dust, (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space, 4.) That it affords a ready index. In fact, its simplicity is 
but equalled by its usefulness, and only surpassed by the economy of 
time and trouble which its use ensures. (5.) The cylindrical en- 
velope is for the conveyance of maps, plans, &c., by book post, or 
otherwise, affords great facilities tor transmission, saving the expense 
of wooden rollers, and the trouble of covering, and, further, can 
be used again and again. 


To be had only of the Patentees, 
Wm. WALLIS and Co. 


Charles-street, Parliament-street, Westminster, S.W. 


OUNG’S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and ls. per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London, 


“RECONNOITERER” GLASS, 
10s. 104. SENT FREE. 


HIS “ TOURISTS’ FAVOURITE ” distinctly 
shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c,—Marquis of Carmarthen. “ The‘ Reconnoiterer’ 
is very good.”—Earl of Breadalbane. “I find it all you say; won- 
derfully powerful for so very small a glass.” —Earl of Caithness, “ It 
is a beautiful glass.’—Lord Gifford. ‘* Most useful”—Lord Garvagh. 
“ Remarkably good,” —Sir Digby Cayley. ‘It gives me complete 
satisfaction, and is wonderfully good.” —Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘“ Quite equal to that for which I gave £5 5s.” —F. H. Fawkes, 
of Farnley, Esq. ‘*I never before met an article that so com- 
pletely answered its makers’ recommendation.” —Field. ‘‘ We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. ‘What Tourist will now start without 
such an indispensable companion ?”—-The celebrated “‘ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘* Reconnoiterer ” an- 
“Hythe,” only to be had direct from, and by written application to, 
Satom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere. 


SCIENTIFIC AMUSEMENTS, 
_ FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNOW HILL, LONDON. 


DESCRIPTIVE CATALOGUE. 
Szction I.—Achromatic Telescopesand Microscopes. 


Szotion II.—Magic Lanterns and Dissolving Views. 
Srxorron III.—Photographic Apparatus and Materials. 
SECTION IV.—Surveying, and Nautical Instruments, 


Szotion V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 


` Each Section Post-free on receipt of two stamps. 


A CompENDIUM oF PHoTOGRAPHY, giving full and 
intelligible instructions for taking portraits or views. 
Eighth edition just ready; 60 closely printed pages, 
crown 8yo. This edition has been almost entirely re~ 
written, and includes the collodion process, printing on 
paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &c., &c. 
Post free 7 stamps. 


FREDERICK J. COX, 


22, SKINNER STREET, Snow HILL, Lonpon, E.C. 


BENS ON’S 


WATCHES AND CLOCKS. 


STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas, 
Clocks , 1,, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 


UPRIEUXS ANTI-CORROSIVE 
- PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 
Extract from Testimonials. 

Mrz.J. ABBOTT. September 28th, 1863. 

Sir,—We have used your Composition for some time and findfit 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, | 
Tooley-street. 
Agent Mr. JAMES ABBOLE, MIER, Dockhead, Bermondsey 

ondon. 


HOLLOWAY ’S PILLS.—For all Ages.— 


Such testimony to the merits of this medicine as that con- 
tained ina letter lately received from a lady by Professor Holloway 
should be impressed on all aged sufferers. ‘ What induced me princi- 
pally to apply to you was, that my mother, who is over 80 years of 
age, found very great benefit from the useof your remedies.” The value 
of such disinterested evidence is enhanced by the consideration that 
medicine usually fails to give any relief at such an advanced period 
of life. Holloway’s Pills are both safe and certain in their action on 
the stomach, liver, kidneys, bowels, and skin. They act without 
violence and do not irritate the nerves, or shock the system, 


Se. a -a < Ae = 
PATENT HOLLOW STEAM PACKING. 
PoE great and peculiar advantages of this 
packing consist in its remaining perfectly elastic, and is so con- 
‘atructed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
“Vuleanised.India-rubber Sheet Washers, Valves, Springs, Hose, 
azed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. 
Price list or cireular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
l Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s, 
MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
. more effective, more durable, and cost considerably less than any 
_ other kind of Driving Belt, Special Straps for Portable Engines. 
Price Lists free. ag? + St 
Con Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr, H. FERRABEE, Agent. 


ATENTS AND INVENTIONS.—ROBERT- 

SON BROOMAN AND Co, Patent Agents and Consulting 

Engineers, Mechanic’s Magazine and Patent Office, 166, Fleet street, 
London. . 


en 
ATENT SAFETY GAS TAP. 


—Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
nll Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers, 

' 10, Strand, London, Agents wanted. 


PATENTS FOR INVENTIONS. — Messrs. 
DAVIES and HUNT procure British and foreign patents at 
moderate charges, Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


ASSISTANCE AND ADVICE TO INVENTORS. 
ME- M. A. SOUL, (Member of Society of Arts) Patent 
i Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS, A Circular of Information free by post, on applica- 
tion to the Patent Office, 3, Leadenhall St., London, E.C. 


INVENTORS ASSISTED 


N Securing, Carrying Out, and Disposing of 
. their Inventions—Apply to Messrs. B. BROWNE and CO. 
a and Foreign Patent Office, 49, King William-street, London- 
ridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application. 


TN VENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
i British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 


NVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 

moderate charges. Full printed particulars, free by post, 

or gratis on application. Apply to EDWARD GRIFFITH 

' Brewer (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Hstablished Twenty-two Years. 


NO INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 

4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 

Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 

tection, £7; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £310s. Circular gratis on application. 


TOTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARH, CHARING-CROSS, W.C. 


T° INVENTORS.—Messrs. Harris and Mills, 


Patent Agents and Mechanical Draughtsmen, No. 35, South- 
ampton-buildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 
‘undertake all business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all Foreign Countries, Provisional 
protection £8 8s. | 


O INVENTORS.—The GENERAL 


PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Charges, and transacts all business connected with Patents. 
Unusual facilities offered. A HANDBOOK gratis. 

CHARLES S, BAKER, C.E., Secretary and Manager. 


PATENTS, &c.—Mr. WISE’S PAMPHLET, 
containing full information on BRITISH and FOREIGN 
. PATENTS and the REGISTRATION of DESIGNS, may be had of 
Messrs. Francis Wise and Cou., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham-street, Adelphi W.C. 


TIFIC and other WORKS.—Ilustrations for 
‘Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Wood, 29, Hart-street, Bloomsbury, London, W.C. 
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Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


bo AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


PATENTS 


ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
AV Patent Agent, 54, Chancery-lane, W.C, : ; i 
Transacts every description of business connected with Letters Patent for Inventions. Provisional Protection, 6 to 
8 guineas. A “Guide to Inventors” free by post. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by ; 


OTTEWILL, COLLIS, AND CO, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N: 
© ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


JOHN SWAIN, | 
DRAUGHTSMAN & ENGRAVER ON WOOD, 


PAechanical Designs. Ornamental Wesiqns. Pictorial Mesiqns, 
CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 


SKILLED ARTISTS. 
Estimates supplied with promptness. 
Country orders executed with the utmost care and despatch, 
266, STRAND, LONDON, W.C. 


PHILLIPS & COMPANY’S The Best and Cheapest Teas 


:] 5 In England are at all times to be obtained at 
f 


Ñ. PHILLIPS and COMPANY, Tea Merchants, 
8, KING WILLIAM STREET, CITY, LONDON, E.C. 


`. 


rf ECE A ta. a 
aaa, ee X, Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per Ib. 
ve i | EON N | bs Most Delicious Black Tea isnow only 38, 6d. per lb. 
DN : h DENN IRES RICH, RARE, CHOICE COFFEE, ls. 4d., 1s. 6d., 18. 8d. — 
Series 8 RE DS] i PHILLIPS and CO. have NO AGENTS ; their a a t are ae 
i aS Nar A LN EL J? THE BEST AND CHEAPEST. Inferior Houses copy this Statement tor 


fn ee en i ticular in addressing to 
* EEG LEED obvious reasons. Therefore be particular in add- 
ET ra “Tn PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
TRADE MARK. ; London, E.C. 
A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. 


PHILLIPS and CO. send all goods CARRIAGE FREE, by their own Vans, within eight miles of No. 8, King William- 
street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN 1N ENGLAND, if to the value of 40s, and upwards, PHILLIPS and CO. haveno connection with any House 
in Worcester or Swansea. 


Sec . BOOTS! BOOTS!! BOOTS!!! 


mi AD LL PERSONS REQUIRING COMFORT, NEAT: 

i Hi NESS, and DURABILITY in the above named articles are invited to 
try the ““HUPODION BOOTS” with “MOLE’S PATENT HEELS,” they are 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes, 


BUPODION BOOT COMPANY, 

. 2, Farringdon-road, facing Holborn Hill; and 

6, Pembroke-terrace, Gloucester-road, Regent's 
Park, near Chalk Farm. 


á THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. 


Loxpow AcENTs.—Mr. J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland- 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch; Mr, Chapman, Leather Seller, 
Kennington-lane, S.E. 


SAMUEL BROTSERS, 
Suits for all Occasions 
86s. to lids. 


DIN hah i 
at 
ART 
iy 


ae 


e nA —— Boys’ Suits 
OO 16s. to 35s. 
50, LUDGATE HILL. 


a The new Book with 42 Engravings (86 being Portraits). illustrating the most 
fashionable attire, wil] be sent post free for six stamps, which sum is deducted from a purchase, 


__ Sone 29, 1866] 
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AND EVERY DESCRIPTION Of TOOL FOR 
AMATEUR TURNERS. 

Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes, 
Engineers’ FILES and Toos of every description. 
JOSEPH BUCK, 

124, NEWGATE gaa and 164, WATERLOO 


3 De 


LATHE WORKS. 
QAMUEL COHEN AND SON, 
` ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses.—Screw-cutting, Turning, Boring, and 
Planing for the Trade.—Several second-hand planing and drilling 
inachines to be disposed of.—Illustrated Catalogue on application. 


ac, M ae: 
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LATHES. 


Rd. PEARCE, 


TT VL UN AU 
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and MACHINIST, 
77, GT. SUFFOLK- 

STREET, 

BOROUGH, S.E. 


Lathes ready for use 
from £3 10s. 


HEATED AIR ENGINE. 


WOR all small purposes, such as driving Printing 
H Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. 

It can be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday. No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


W. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 

'VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


ESSRS. WELLS AND HALL have always 
in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c, 
Also, Zine and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied; 
MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.C. 


A oS 
M ATHEMATICAL INSTRUMENTS of 

à finest quality at moderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from lis. 6d. to £40. Price list sent postfree. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


MATHEMATICAL DRAWING INSTRU- 
MENTS, THEODOLITES, LEVELS, CIRCUMFEREN TERS, 


SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


p i e h 
ties Boal © 


201, Westminister Bridge. Road, Lambeth, Near -Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 


ably low. Every article warranted. Second-hand Instryzaents of | 


all kinds, by the best makers, always ip toc 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 
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LATHE & TOOL MAKER | 
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OORING, DEALS, MAHOGARY, &c. 


na lng iE _. .. White Yellow. 
8-inch Flooring .... 10s: 6d. and Iis. 10s. 6d. and 11s. Od. per square. 


see .. 428. Od. to 13s. 12s. Od. to 14s. Od. 
.. 14s. 6d. to 15s. 6d. 15s. 6d. to 17s. 6d. 
is 12s. Od. 13s. Od. sy, 
14s. Od. Pee 


p eana ES 13s. 0d. o. ae 
Yellow Battens, £10; Yellow Deals, £18; ditto, Short Lengths; £15 per 120 of 12 feet. 
PRICH LISTS AND MOULDING PATTERNS POST FREE. 


ERRY & SON, 109, BOROUGH ROAD, S.E. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM. 


99 
33 
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33 


, Matched Lining © 
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33 
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| Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE: 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
L. SUGDEN AND. Co. 
SAW MILLS AND MANUFACTURING JOINERS. 


PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


WESTMORELAND WORKS, 
| WALWORTH COMMON. 
PRICE LISTS ON APPLICATION. 


| 


By Her Masusry’s 
; ui 
— olf MRES 
J. T. & T: DAKLEY’S DOUBL 
THE BEST AND CHEAPEST MADE. 
. TESTIMONIALS. 
- OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 
Prize Certificate awarded by the Jury of the Royal Horticultural 


Society, July 24. 1864. 
EXTRA PRIZE certificate awarded by the Floricultural Society, 


Walthamstow, August 31, 1864. 
Dilustrated and price sheets by post. 


CAUTIGN—OAKLEY’S PUMPS are labelled 
PATENT. 


“« EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
easy to operate, simple to learn, quiet in action, and not liable to 


S) 
1 derangement. It will. TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 


inch, will not rip. 
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Price frow £6 63.—Price Lists Free. 
| WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


DIVING APPARATUS. 
HEINKE BROTHERS, 


SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
AND ROYAL ENGINEERS, . 


79, GREAT PORTLAND STREET, LONDON, W., 


#4—| Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
z= important Improvements made by them in the 


= SUBMARINE HELMET DRESS and APPARATUS. 
Xi FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 
‘| Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
and Night, for Five Years, without any accident. 
Heinkes’? Apparatuses are now in use at the New Blackfriars Bridge works. 


Orickmer’s Patent Plastic Metallic Packing. 
FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. .. Is. 6d. per lb. oes CORE oe eae . Is. 4d. 
Qs. è 0. 


(HEMP).. 
CRICKMER’S PATENT PACKING .. s ce oe . 3d. $ 0. Do. (COTTON) .. 2s: 6d. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 


keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. i 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, Èc., &e. ; 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., | 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Prioo-Lists on Application. 
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HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 


SCIENCE. 


= Mee — orn m oss kaa 


WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or pitch. J Wilkinson, Engineer, St. George’s Works, 83, St 
George’s-road. S. London. í 
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FOR THE EFFICIENT CLEANSING AND EXAMINATION OF HOUSE DRAINS AT ANY TIME, 
. Manufactured Solely by 


JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
FOR MARCUS BOURNE NEWTON, l 
WHARF No. 4, RING'3 GROSS GOODS STATION, LONDON 


Where is always on hand a large Stock of 


SALT-GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in, DIAMETER; FIRE 


BRICKS; CLAY RETORTS ; and TERRA-COrTA GOODS OF ALL DESCRIPTION. 
Adamantine Clinkers, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. 
Se eae eg Oe wa Sc a Pe ree a a er a 


H. WATTS, 


IRON MERCHANTS, 
SNOW HILL, 


BIRMINGHAM, 


One Minute’s walkfromthe Great Western Railway Station. 
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TUBE M-LLS, IRON: AND BRASS WORKS, | a T KITCHEN 


RANGES, 
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HOT-WATER BATH 
APPARATUS ERECTOR, 
1, Water-street, 
NEW BRIDGE-STRERT, 
BLACKFRIARS, E.C., 
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Estimates sent, post-free, on applica» 
tion, 


IMMENSE SAVING OF LABOUR. 


TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &c., &c. 


BLAKE’S PATENT STONE BREAKER; 
OR ORE CRUSHING MACHINE. 
For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
a Superior, Australia, Cuba, Chili, Brazil, and througout the United States and England. Read extracts of 
= 4 SS EN | testimonials :— 
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H. R. Marsden, Esq. 
Sir, —We have used Blake’s Patent Stone Breaker, 
` made by you, for the last twelve months. crushing 
emery, &c., and it has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw abcut 20lb. weight, chilled cast iron, 
broke off, and was crushed in the jaws of the machine 


DITTO FOR HIGH-PRESSURE WATER. DITTO FOR STEAM. 
LAP WELDED BOILER TUBES. SLIDE VALVES. 
BRASS GAS JOINTS, BURNERS, CHANDELIERS, &c, 
PATENT HIGH-PRESSURE WATER VALVES. 

GLOBE STEAM VALVES. STEAM BOILER MOUNTINGS. 

l PUMPS. . 


FA PERIN’S PATENT FRENCH BAND 

A X 

it fa SAW BLADES. 
i A tin 

EN SAMUEL WORSSAM & CO. 

\ i Having purchased of M. Perin, of Paris, the sole 

right to Importand Sell his BAND SAW BLADES 

I throughout the United Kingdom, beg to announce 

i} that they are now in a position to supply these Saws 

ý trom 1-16th of an inch to 8 inches ın width, and up 

£ to 50 feet in length, 


The vast superiority of Perin’s Band Saws over any 
KS others in point of finish, toughness, durability, and 
i} evenness of temper, is now everywhere admitted, 
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to the size fixed for crushing the emery. 
THOMAS GOLDSWORTHY & SONS. 


Alkali Works. near Wednesbury. 
I at first thought the outlay too much for so simple an 
article, butnow think it money well spent. 
WILLIAM HUNT. 


Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and quartz. WM. DANIEL. 


Our 15 by 7in. machine has broken 4 tons of hard 
winstone in 20 minutes, for fine road metal, free froin 
dust. MESSRS. ORD & MADDISON, 

Stone and Lime Merchants, Darlington, 


Kirkless Hall, near Wigan. 
Each of my machines breaks from 100 to 120 tons of 
limestone or ore per day (10 hours), at a saving of 4d. 
per ton, JOHN LANCESTER, 


f Ovoca, Ireland. 
My crusher does its work most satisfactorily. It 
will break 10 tons of the hardest copper ore stone per 

hour, WM. G. ROBERTS, 


General Freemont’s Mines, California. 
The 15 by 7in, machine effects a saving of the labour 
of about 30 men, or 75 dollars per day. The high esti- 
mation in which we hold your invention is shown by 
the fact that My. Park has just ordered a third machine 
for this estate. SILAS WILLIAM, 


For CIRCULARS AND TESTIMONIALS APPLY TO 


H. R- MARSDEN, SOHO FOUNDRY, 
MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM, 


For Price Lists apply to 


| )\ SAMUEL WORSSAM & CO. 
iW . SAW MILL ENGINEERS, 
304, KING’S-ROAD, CHELSEA, 


June 29, 1866.] 


TUCKS 


PATENT PACKING FOR STEAM ENGINES, &e., 
INDIA-RUBBER VALVES, &c. 


J. H. TUCK AND CO., 
. beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY 

SBEET DyDIA-RUBBER. 

BUFFERS, 

Hose, TULING, BANDING, &c. 


= ‘J. H. TUCK AND CO. 116, 
: < CANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


24 HORSE POWER, 
H Horizontal, with Governors, 
Pumps, &., 


omplete, £15 15s, 
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IRON CORN BINS a. one 
WHEELBARROWS |. 1... 28s. 
CHAFF CUTTERS ee 


LAWN MOWERS... 708. 
GARDEN ROLLERS © 358. 
GARDEN SEATS... 198 


HURDLES & WIRE NETTING. 
RAY, MEAD, AND CO. 
38, UPPER THAMES STREET, LONDON, E.C. 


And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


WATER-POWER ENGINES! 
HESE Compact and Economical 
Engines have now been mostsuccessfully applied to work. 

ing Hoists and Cranes in Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
Supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T, M. PEARCE, 21, Thornton-road, 
Bradford, Yorkshire, 


JAMES MUNRO 


(From Messrs, Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c 
cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, $, 


JAMES LEWIS, 
(Late Lewis & Son), 
ENGINEER, MACHINIST, LATHE & TOOL 
MAKER, and Modeller of New Inventions, 


41, GREAT QUEEN-STREET, LINCOLN’S INN-FIELDS, 
(Late of 5, Wych-street, Strand.). 
Machinery made to Drawings or Patterns, and Worked 
out to Scale. . , 


W. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 

191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, H, 


Patterns designed and arranged trom instruction according to 
requirement, 


Castings for Model Engines kept in stock. 
LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 


PATTERN 


W. GOODWIN, AND CO, MANUFACTURERS. 


73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 
Price List Free. 


VENETIAN & other WINDOW BLINDS. 


VERY description of WINDOW BLINDS and SUN 
SHADES of the best quality, and at the lowest 


possible prices. 
l W. BITMEAD, 


11, FREESCHOOL STREET. 
LONDON BRIDGE, S.E. 


= STEAM ENGINES, 


Boring, turning, planing, screw and wheel, 
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WITH LEATHER SLING AND CASE, 10s. 6d. ; 


on each 


Telescope. 


g 
a L 


ne A 


OR WITH ASTRONOMICAL 


EYE-PIECH, 15s. 6d. - 
This Telescope has an Achromatic Object-Glass 1'1 inch in diameter. It possesses a magnifying power of 144 times 


superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN 


MILES, The 


Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 


rate, and are equal in every respect to one of a much higher price. 


Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E.G. Wood, at the Chief offi 
No. 12. ILLUSTRATED DESCRIPTION POST PREE, i PAISE, 


MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


GEORGE GLOVER & COS 
IMPROVED DRY GAS METERS, 
STANDARD GASHOLDERS, AND TESTING APPARATUS. 


PRIZE MEDAL, 
CLASS X, 


“ For ingenuity, &c.? 


“RANELAGH 


INTERNATIONAL EXHIBITION , 1862. 
PRIZE MEDAL, 
& For superiority, &c.” 


RANELAGH WORKS, 
ROAD, PIMLICO, LONDON, S.W. 


CLASS XXXI. 


15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 
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AN 


RICHARD H. TAUNTON & 
HAYWARD, 
STAR TUBE WORKS, BIRMINGHAM, 


By PATENT LAP-WELDED BOILER TUBES, 


Gas, Steam, and other Tubes, 

i Fittings, ete.. 
PATENT COMBINATION RATCHET 

BRACES, OR RATCHET AND 


SWING BRACE IN ONE. 
(DAVIES AND TAUNTON’S) PATENT. 


MOREWOOD’S PATENT CONTINUOUS ROOFING SHEETS of GALVANISED IRON 
In lengths of 50 to 500ft. and upwards, by 2ft, wide. CHEAPER THAN FELT WHEN FIXED COMPLETE, 
. For price, instructions as to fixing, &c., apply to the patentees, 
MOREWOOD & Co., 


DOWGATE DOCK, UPPER THAMES STREET, LONDON, E.C.; LION WORKS, BIRMINGHAM, AND 
! ETTINGSHALL IRON WORKS, BILSTON, : 


DAMPNESS IN BUILDINGS 


NF il : 
I Ñ: i A Lil RENT ner i 
Ta 


f F i ate in he : 


HOUSES OF PARLIAMENT. 


See the Printed Returns to the order of the Honourable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports 
of Professor Faraday, Sir Roderick Murchison, and the late Sir Charles 
Barry, all of which Reports incontestably prove the great success of these 
Compositions, 

These processes have also been largely applied in the Redecoration of 


ST. PAUL’S CATHEDRAL. 


EFFECTUALLY CURED!! 


DECAY or STONE, BRICK, WOOD, 
Or IRON STRUCTURES 


PERMANENTLY ARRESTED, 
OR IF NEW 
EFFECTUALLY PREVENTED!!! 
BY THE USE OF 
SZERELMEY’S 
SILICATE ZOPISSA 

| AND 


GRANITIC COMPOSITIONS. 


The Preservative Compositions having proved so eminently 
successful during the many years’ trial to which they have 
been subjected upon Publice and Private Buildings and 
Works, Shipping, &:,, Szerelmey and Co. have established 


| extensive works for the manufachure and supply of the Com- 


positions upon a very large scale, and are now enabled to 
execute all orders with the utmost despatch. 
MERCHANTS AND SHIPPERS SUPPLIED. 
For prices, and further particulars, address to the 
CITY OFFICES OF SZERELMEY & C0.. 
39a, KING WILLIAM-STREET, LONDON 


E.C. (Close to London Bridge.) 
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W BLACKETT, 


m g ` 


MANU TAOTURER OF 


aae MILLWRIGHTS, IRON 
SHIPBUILDERS’ , 
FROM NEW AND rer D „BOILERMAKERS TOOLS, 


The Machines now on Hand and for Sale t 
beds 6, 810, 12, 13, 14, 16 18. an consist of Self-acting, Screw-cutting, and Turning Lathe 
s ot ne ae tee ren an long. oy Drilling and Boring Machines, of varios o pe rei Sy a Tame tog: 
two tables, 10in. stroke; ditto, with a Rae D Š %, & and lin, plate; double-ended ditto, for ? and lin. plage Sha Te Wee Goi nee: Ga 
oe x T AA in eae G E eads and two tables, witha bed 9ft. long, stroke 16in.; PI ne Pepa acta ts ee with 
’ n.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, i other ol: are ort na long; Planing 
y as above. — 


MERCHANTS AND SHIPPERS 


Will find every facility. for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound mate 
For price and further particulars apply as above. rial and good workmanship. 


E 


Self-acting, Turning, and Screw-Cutting Lathes 
OF THE FOLLOWING SIZES, l 


For Sale, and Ready for Delivery :— 


Height of Centres. 
64 Inches. l Ha Bed 
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TELLURION GLOBE, TO SHOW THE DIURNAL AND ANNUAL MOTIONS OF THE EARTH. 


NEW instrument, called the Tellurion Globe, 

to show the diurnal and annual motions of 

the earth and its positions with regard to the sun, 
has been invented by Mr. J. L. Naish, of Brighton, 
B.A. of St. John’s College, Cambridge. It was 
exhibited at a late meeting of the Royal Institution 
and again at the soirée of the Royal Geographical 

NO0. 15.~—VOL: III, 


Society, where it was much approved. Machines 
for similar purposes have often been constructed to 
aid the popular teaching of astronomy, but have 
been found liable to some objections ; first, on ac- 
count of the impossibility of arranging globes in 
size and distance proportionate to the magnitude 
of the solar system ; and, secondly, because of the 


difficulty of producing orbital motions having the 
same exact variation as those of our planet. By 
this machine it is considered both those objections 
are now completely removed, as neither the globe 
of the sun nor the sun’s distance from the earth 1s 
apparent, and the true orbital motion is obtained by 
an arrangement of the utmost simplicity, 
(Continued on page 299.) 


298 


NOTICE TO CORRESPONDENTS, CON- 
TRIBUTORS, AND ADVERTISERS. 
The Enerisa Mecuanic having been REMOVED 
from 75, Fleet-street, to the premises 2 and 3, 
Shoeelane, Fleet-street, correspondents, contri- 
butors, advertisers, and others are requested to 
forward all future communications to the new 


offices,— ; 
Nos. 2 and 3, SHOE LANE, FLEET STREET, 
-~ LONDON. i 


THE. ENGLISH MECHANIC 
; AND l i 
MIRROR OF SCIENCE AND ART, 
TERMS OF SUBSCRIPTION. 


s. d. 

Ono Copy Weekly, for Three Months, Post Free 3 3 
» Six Months re 6 6 

es Nine Months as 9 

: 3 Twelve Months ,, 13 0 
Monthly Part, Post Free, One Quarter ... ... 29 
Half-Yearly Volume, bound in Cloth .. ... 5 6 
Do. Post Free... e ww. oe 6 @ 


OFFICES :—2 and 8, SHOE-LANE, FLEET-STREET., ` 


THER ENGLISH MECHANIC AND MIRROR 
l OF SCIENCE AND ART. 
Every Tuesday, Twopence. Monthly Part for 
July, 11d. ; post free, 13d. 

* * Title Page and Index for Vol. II. ig now ready, 
Price Twopence. Cases for binding, One Shilling 
and Sixpence. ) 

It is solicited that all back numbers be ordered at 

once, as they are now being reprinted. f 
2 and 3, SHOE-LANE, FLEET-STREET, 
London, and all Booksellers. 


O ADVERTISE BRB S. 
As the Eneuisah Mrowanic and MIRROR or Scr- 
ENCE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 
SCALE FOR ADVERTISEMENTS. 


£ s d 

Five lines ese eee ese ote eee 0 3 0 
Every Additional Line (Nine 

Words) ese ase ace ese LAE J 0 0 6 

Whole ‘Page eeb cso ses oso soe 8 8 0 

Half Page eee LEE] eee eee ete 4 4 0 

One Column ... e 3 0 0 


Post-office orders to be made payable to GEORGE 
Mappick, Fileet-street Branch. | 
OFFIOES :—2 and 3, SHOE-LANE, FLEET-STREET, 


TO OUR READERS. 
. Whenever there is a difficulty in procuring the 
Enéiisa Mecmawic in country towns (we have 
had frequent complaints) we will post the copies 
direct from our office free of postage, if not less 
than three copies. | 


S COPIOS creian 6 stamps. 
Oy OO naea 12 .,, 
T3 Oe anero 24 y 


Stamps received. 


TITLE PAGE AND INDEX. 
*,* In reply to numerous correspondents we 
beg to say that the Title Page and Index to Vol. L, 
price 1d., and the Title Page and Index to Vol. Il., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 
postage stamps addressed to the Publisher. 


OFFICES :—2 and 3, SHOE-LANE, FLEET-STREET, 
Lonpbon, 


Ohe English Mechanic, 


. MIRROR OF SCIENCE AND ART. 
FRIDAY, JULY 6, 1866. 


THE ATLANTIC TELEGRAPH. 

A the great enterprisers who have de- 

i termined to unite England and America, 
the Old world and the New, by an electric medium, 
have gone forth on their adventurous voyage, The 
Great Eastern left Sheerness on Saturday, accom- 
panied by the clean-built fast little steam yacht 
of Mr, Pender, the Chairman of the Telegraph 


‘no mishap occur, will occupy ten days. 
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Construction and Maintenance Company ;. which 
yacht will act as tender to the big ship while she is 
coaling ut Berehaven. The news of the Great 
Eastern’s departure must fall very pleasantly on 
the ears of all people in the civilised countries of 
both hemispheres, ringing with the sound of war 
and shaking beneath the tread of armed men. 
The story ofthe laying of the Atlantic Telegraph 
will for the next few months contrast pleasantly 
in the columns of newspapers with war messages 
and with the long letters full of alarms, bloodshed, 
misery, ‘‘stratagems, and spoils.” The fact that 
another cable expedition has left or is leaving 


the United Kingdom, despite the fruitless efforts of 
1857, 1858 and 1865, forcibly proves the un- | 


flinching perseverance of the Anglo-Saxon 
intellect on both sides the wide Atlantic Ocean. 
English and American citizens will not let the old 
spirit of enlightenment and discovery die away. 
The times have changed since the great Spanish 
voyager set forth in his crazy caravels from the 
little port of Palos, to explore the unknown 
western seas; but hope and courage and the love 
of adventure are the same in all ages; and those 
gentlemen whoaccompany Mr. Willoughby Smith, 
Mr, Canning, Mr. Clifford, Mr. Varley, Professor 
Thompson, and the whole band of electricians on 
board the Great astern, will be as anxious 
watchers in the darkened instrument room where 
the little pencil of light plays on the ivory. scale of 
the galyanometer, as were the. friends. of Columbus 
when they looked day after day, and week after 


- week for land. That small bright tongue of fire, 
- beating with the heart-throbs of the mighty coil of 
: cable, will speak to them of the life and intelligence 
yet residing there uninjured; or by a steady sweep 


clean off the scale it will give them tidings that the 
continuity is snapped, and that their hopes are 
once more crushed for a season. 

All the men of science, however, united in the 
new enterprise are unmistakeably sanguine of suc- 
cess ; nor does success appear improbable to those 
who are merely disinterested lookers-on. With- 
out speculating on the subject, let us now state the 


| most important of the actual facts which relate to 
| the sailing, this summer, of the Great Eastern. 


The length of the cable stowed in three large tanks 


on board the big ship is in the agregate 2,500 miles, 
and the weight is just double ‘hose figures in tons. 


She had 6,000 tons of coal on board at starting, 
and her total cargo was 14,000 tons, causing her 
to draw 27 feet of water forward, and 31 feet aft. 
The Wilkam Cary, 2,000 tons, Capt. R. Donaldson, 
takes the Irish shore end of the cable, about 
30 miles in length, to Valentia. This is incompa- 
rably the thickest, strongest, and weightiest sub- 
marine telegraphic cable ever constructed, the 
limit of its breaking strain never having yet 


/ yet been ascertained. When the shore end is laid 


the splice will be made and the Great Eastern 
will commence her task. For the first hundred 
miles she will pay out the new cable; but down 
the gentle incline known as the Irish Bank, which 
dips gradually down intodeep water, 300 miles of 
the cable of last year will be used. Then again 


will come the new cable, which will be continued 


for the-rest of the route to Newfoundland. It 
is anticipated that the entire voyage out, should 
An im- 
portant change of electrical plans will mark the 
present trial. Last year, as in 1858, the tests for 
determining the condition of faults, and the strength 
of earth currents, were conducted on board ship. 
The alteration in the new experiment will con- 
sist in the fact that communication will. be 
maintained between the vessel and the shore. 
The principal batteries will be on board ship ; 
and to facilitate operations of testing, the inge- 
nious telegraph code invented by Captain Frank 
Bolton wilibeemployed. This military officer accom- 
panies the expedition, His code, to which a separate 
notice is due, and will be given on another occa- 
sion,.has for its basis a numerical arrangement by 
which words of any language, even though unknown 
to the sender and receiver of the message, can be 
unfailingly expressed through groups of figures. 
Speed of transmission is immensely increased by 
this code, while the risk ofe rror is minimized. It 
being of the last importance that electricians of the 
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highest competence should be at either end of the 
cable, an arrangement has been made for Mr. 
Cromwell Varley to remain at Velentia, while Pro- 
fessor Thompson will be the consulting authority 
who accompanies Mr. Willoughby Smith. Mr. S. 
Canning, Mr. Henry Clifford, and Mr. Temple will 
have charge of the duties connected with the lay- 
ing down of the cable on board ship; and Mr. R. 
A. Glass will be at Valentia with Mr. Varley, 
during the; submergence. The greatest. omen of 


‘suecess is that, whereas several faults were 


discovered in the coiling of the cable last year, 
there has not been a single detection of the kind 
in the operation newly completed. 

All the ships which are to accompany the Great 
Eastern across the Atlantic will rendezvous at her 
coaling port, Berehaven. There it will be that 
3,000 tons more coal, conveyed in screw colliers 
from Cardiff, will be added to her cargo. On her 
last journey round the south coast, she was found 
to be too heavily laden; and on this account the 
determination was formed to start her with no 
more than 6,000 tons. Capt. Anderson, assisted. 
by his chief officer, Mr. Halpin, has entire charge 
of the ship, after the Trinity pilot, Mr. Moore, shall 


have delivered up the command which he will take 


from Sheerness, In case of the electric test at any 


time indicating a fault, during the paying-out of 
the cable, the course will be to stop and reverse 


the ship’s engines instantly on the signal being 
given from the instrument room ; and the greatest 
weight allowable by consideration of safety will be 
at the same time put upon the paying-out break. 
The Government sends one ship, the Terrible, Capt. 
Commerell, V.C., to assist the expedition. She 


will carry sounding machines of the latest and most 


approved construction, The Medway, Captain 


Harris, will carry 500 miles of the cable of last 


year, coiled out from the tanks of the Great 
Eastern a few weeks ago, leaving only 387 miles 
of that cable in the bottom of the middle tank 
on board of the larger ship, The Medway’s 
complement is destined to be laid across the Gulf 
of St. Lawrence, where one cable has already. 
been laid by the Americans ; but if the new Atlantic 


Telegraph should be laid successfully, and the old 


one repaired and completed, then it is intended to 
use up all the rest of the spare cable on board 


the Medway, in the formation of two alternate 
lines, between Hearts Content and the main- 
land. There will be, should all go well, about 


400 miles of the old cable available for that 
purpose. The fourth vessel of the Atlantic 
squadron will be the Ateany, 1,800 tons, which 
will carry nothing but grappling gear and stores, 
and which will he ready to assist, if needed, in 
grappling operations. At the making of the splice, 


about the 10th, the Terrible, the Medway, the 
‘Albany, the William Cary, and Mr. Pender’s yacht 
will all ‘be in attendance; but the two last-named 


vessels will not accompany the Great Eastern to sea. 
At a rate which, for safety, will not be allowed to 
exceed five knots an hour, the big ship will consume 
from 280 to 300 tons of coal a day, it taking as 
much as 50 tons, by the bye, to get her steam up. 
Essentially the paying-out machinery is the same 
as last year, with the addition of a seventy-horse 
engine, connected with new and larger drums, to 
change the paying-out into a picking up motion, in 
case of any need for reversing the course of the ship 
to repair a fault in the cable. The picking-up 
machinery in the stern of the ship is entirely new, 
and comprises two horizontal engines of 70-horse 
power each. | 

On Thursday, the 28th of June, two days before 


the sailing of the Great Eastern, a numerous com- 


pany of ladies and gentlemen met by invitation on 

hoard her. There were present, at a luncheon 

given in the state saloon, the Duchess of Argyle, 

the Marquis of Lorne, the Marquis of Lansdowne, 

Sir Watkin William Wynn, Sir John Burgoyne, 

the Hon. George Wrottesley, Mr. Penn, Professor 

Wheatstone, Sir Charles Bright, and the chairman, 

directors, and officers of the Telegraph Construction - 
and Maintenance Company. 


Dr. Arnott states a close stove saves four-fifths 
of the fuel consumed in an open fire to produce the 
same temperature. >” 
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DWELLINGS FOR THE INDUSTRIOUS 
CLASSES. — 
FEW days since was held the 22nd annual 
meeting of a society having for its object the 
improvement of the dwellings of the poor,—of 
which, instead of one, we require at least one 
hundred. The society in question has however done 
an immense deal of good sincé it started into 
existence, Within the past twelvemonths it has 
been stated that some forty or fifty thousand 
people have been deprived of house accom- 
modation through railway “ improvements,” and to 
show how very little this well-designed society 
now under consideration has been able to do in 
relieving this mass, their report states that they 
have erected in one place dwellings for thirty-six 
families, and in another, eight pairs of semi- 
detached cottages! What up to this time the 
society has effected, we give in the following 
tabulated statement :— 


Buildings im- - Inhabit- 
proved in ants 


Albert-street ...303... 


Receipts. Expenditure. Profit. 
£ s d £ s. d. £ s. d. 
865 6 0... 364 19.. 505 3 3 


Albert-cottages 130... 498 8 2... 175 83.. 317 19 31 
Albion-buildings 80... 239 8 10.. 91197... 147 9 8 
Ingestre ,, 380...],254 8 9... 784 86... 520 0 3 
Nelson-square 635...1,837 14 R... 674 11 5...1,163 3 0 
Pancras ,, severe 648...1,837 14 5... 674 12 5,..1,163 3 0 
Queen’s-place.., 54... 119 7 0... 80 22... 387 410 
Victoria-cottages 81... 363 19 0... 76114,,, 287 7 8 
Homes for Single Men :— 
Metropolitan 

Chambers,.,..179.,.1,175 7 0... 919 12... 256 510 
Soho Chambers 982... 788 14 7...1,011 13 1... — 


In this last case there is a deficiency of £272 18s. 
6d. The population relieved number is 3,452, at 
an expense of over £4,802; the receipts being over 
£8,925, or a profit, less the deficiency noted, 
and sundry expenses, of £3,760 3s. 10d. This 
will show what societies conducted on this 
system’ may do. The share capital has always 
been under £100,000, to this sum it has just 
been raised by issuing shares: to the amount 
of £8,850. The report naively states that Lord 
Westminsier, in making his improvements in 
Pimlico—where he has turned out poor folks to 
build palaces—“ has not been unmindful of his 
' duties as a landlord,”—how? “He has proposed 
to the society to erect a block of buildings in the 
neighbourhood of the Commercial-road!!” His 
Lordship being evidently of the opinion that, if 
we are to have the poor with us always, the farther. 
off they can possibly be put the better. Supposing 
the majority of those “His Lordship” has displaced. 
—to use a mild term—found their employment in 
Pimlico or its vicinity, and that they also “ propose” 
to accept His Lordship’s bounty and block of 
building; it will prove an interesting study to all 
acquainted with the map of London to reckon the 
number of weary miles that will have to be walked 
day after day by those concerned in this “ block 
game.” Apart from this, all honour to the society, 
which, on such small means, has achieved so much 

ood. 

: We believe it is an admitted fact that the 
design for all the blocks of dwellings for 
the industrious classes has fallen through— 
that none of ‘the very poor can afford to pay 
the high rent charged for apartments, and that of 
course they are. as much debarred from dwelling 
in them as if they were palaces. “ Rooms from 
3s. 6d. to 7s. 6d.” Where is the labouring man 
who can afford, at the present high prices of 
provisions, to pay these sums for rent? Not in 
London we are certain. Taking the yearly in- 
crease of our population and the houses demo- 
lished in the same time, and comparing them with 
the number of dwellings erected—great as these 
last are in number they fall far short of our urgent 
wants. Consequently we require at once more 
house-room. | l 

What those have gained who were not 
content with Government dividends or a regular 
six per cent. in safe trading think, now that the 
ten to fifteen per cent. paying concerns have col- 
lapsed, it is not for us to say—very likely they 
would now prefer to have the opportunity of holding 
on to their lower dividend. Well, we can tell them 
that they can get these dividends out of house 
property as regularly and safely as from the Bank 
of England on quarter-day. Further than this, 
they can get double the amount with ease and 
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certainty for years: in this wise. 
one will say, wishes to build a house. 
he requires a loan of £200; he puts some £30 of 
his own to the sum, the expenses foot up at £20. 
The society providing the money takes his mort- 
gage, and gets repaid at 8s. 3d. per week, this 


A working man, 
To do so 


repayment extending over fifteen years. Work 
out this, and you will find the profit it will produce 
to be £121 15s.! for he pays the same rate of 
interest on the last £20 as he did on the whole. 
Now that our capitalists can see where money is 
to be made safely, let them build suburban blocks— 
but not more than four storeys in height, and sell 
them in flats of four rooms to working men. 
The thing has been done before ; it will do again. 


THE TELLURION GLOBE. 
(Continued from page 297). 

Tue daily and yearly changes produced by the sun’s 
light at any point of the earth’s surface depend on 
its angular position with regard to the sun’s centre. 
This position, again, depends, not on the sun’s 
magnitude, or on the earth’s distance from the sun, 
but on the motions of the earth upon its axis and 
in its orbit, together with the inclination of the axis 
to the plane of the orbit. In this machine, there- 
fore, the sun and its distance are reduced each to 
a minimum, and the space thus saved is appro- 
priated to the enlargement of the terrestrial body. 
False conceptions of magnitude are thus prevented, 
for the sun becomes a point, and its position is al- 
ways near the earth’s surface. Moreover, in con- 
sequence of the augmented size of the globe 
representing the earth, the smallest motion, either on 
its axis or in its orbit, becomes very conspicuous; 
and if the orbital motion be a perfect imitation of 
that of the earth in space, the whole theory of ter- 
restrial astronomy, in cause and effect, will be cor- 
rectly exhibited. l 

The variable motion in the orbit is determined 
by the following considerations. Of the two focal 
points in an elliptic orbit, one is the sun’s centre ; 
the other is unoccupied. If the focal points be near 
each other, as in the earth’s orbit, this peculiar 
result takes place: —A body moving in the curve 
round the unoccupied focus, and with uniform 
motion, will at the same time be moving round the 
other focus, or sun’s centre, with true variable mo~- 
tion. Technicalities cannot be introduced here, 
but the principle will be found set forth in any 
work on the Elliptic Theory. The earth’s motion 


‘upon its axis is also uniform ; therefore, since the 


earth’s motion upon its axis, and its orbital motion 
about the non-solar focus, are both of the same kind 
—that is, uniform—they can be imitated mechani- 
cally by direct communication, so that the result 
will be, if the focal points be properly adjusted, a 
perfect imitation of the earth’s motion in space 
round the sun. The adaptation of circles to mea- 
sure the various motions is an affair of mere detail ; 
these are all graduated, and the very few wheels 
required are concealed from view. 

The Tellurion Globe is mounted in a circle, 
similar to the common brass meridian one of like 
uses. ‘This circle is supported on a vertical spindle 
which, passing through a revolving horizontal 
shield, communicates with wheels below, and pre- 
serves a constant direction of the earth’s poles. 
The circle referred to is thus a sidereal day-circle, 
and a solstitial colure; its vertical diameter is the 
axis of the ecliptic, and a revolution, when re- 
quired, about this diameter, exhibits the precession 
of the equinoxes. ‘Through the centre of the re- 
volving shield rises a vertical spindle to the level of 
the globe’s centre, when it becomes the non-solar 
focus, and supports the line of apsides, which con- 
tains the solar focus, or sun’s centre, adjustable by 
a screw, and shows apogee and perigee. Inclosing 
the sidereal day-circle is another, determining the 
everchanging boundary of sunlight on the earth 
and defining day and night at any time and place. 
It is kept symmetrical with the sun focus by an 
index, which, passing through the latter, shows the 
sun’s true longitude on any day. Passing through 
the other focus is an index showing the sun’s mean 
place. The angle between these indices, at any 
time, is denoted by a graduated are, and becomes 
an important element in the equation of time, The 
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sun’s vertical position over;any point of the earth 
is shown by a small index directed: from the solar 
focus, and defines altitude, declination, or ampli- 
tude. The above true and mean longitudes of the: 
sun are pointed out upona horizontal circle, having 
the solar focus for its centre, and inscribed, like the 
horizon of the common globe, of which it is almost, 
an exact copy; but the constellations and signs of 
the Zodiac are distinguished from each other to. 
show the effect of precession. There is a six o’clock 
meridian-circle, upon which the hour-circle, like 
a ring, is mounted at the equator; and upon this 
latter another ring, adjustable to become the hori- 
zon of any place on theearth. The result is that 
the sun’s position in resp3ct toany place is measured. 
with great accuracy, and the phenomena depending 
thereon are represented in minute detail. 


The diurnal and annual motions are given sepa- 
rately and in combination, so that the effect of each 
may be estimated and the globe placed at once im 
any assigned point of its orbit. This being effected. 
and the horizon adjusted, there is presented to the. 
eye a full and exact epitome of simultaneous con- 
ditions corresponding to the given time and place. 
For example, let it be required to find at what hour 
the sun rises at London on a given day. Having 
elevated the horizon and given the necessary orbital 
motion, not only is the correct hour shown, but the 


‘point of the horizon at which the sun rises, the 


length of the day, the sun’s true longitude, right 
ascension and declination, that place on the earth 
over which the sun is vertical, and all places which 
then have noon, midnight, sunrise or sunset, are 
indicated respectively, together with the equation © 
of time. But any one of these particulars might 
have been the original object of inquiry, when all 
the others would have been exhibited in joint de- 
pendence and definitely determined. A motion of 
the globe on its axis would reveal numerous other 
details for the given day. Since the horizon cam 
be made coincident with any plane passing through 
the earth’s centre, and is a great circle of the globe, 
it serves all the uses of the quadrant of altitude. It, 
will thus be seen that with the Tellurion Globe the 
ordinary manipulations are unnecessary, and the 
solution of every question is supplemented by oculax 
demonstration. | 


CRUSHING AND STAMPING SUPERSEDED, 


As asubstitute for crushing and grinding, Messrs. 
Baume and Mapps propose to submit the quartz, 
to a purely chemical treatment, and with regard 
to the result it willsuffice to state that a piece of 
quartz that could with difficulty be broken was 
rendered as soft as well-burned lime in five minutes. 
The cleavage of the rock was perfectly destroyed, 
and every particle, to all appearance, setfcee. In a 
word, the disintegration was perfect; The great 
advantage to be gained by this process is its 
cheapness. We (Mining Journal) are assured by Mr. - 
De la Baume that the necessary chemicals will not. 
exceed the cost of 1 dol. per ton. The plan is to. 
roast the ore in a perpetual furnace, after which it. 
is subjected to a chemical bath, which completely 
disintegrates the rocks. In the composition of this. 
bath consists the invention. If successful, its 
advantages will not alone be felt in the saving of 
the cost of reducing ores, but also in more effectually 
extracting the metals from the ore. It is well known. 
how large a proportion of the metal is lost from the 
rock being imperfectly crushed. It is true that 
the particles of rock when reduced to sand are still 
capable of infinite division, but in the stamp process 
this work is more or less imperfectly done, and the 
particles of gold and silver are carried away in the | 
particles of rock that do not become sufficiently 
reduced to set the metal free. This new process 
promises to set the metal free at once, there being 
little grinding necessary, more than. to properly 
amalgamate the metals with the quicksilver. -More 
than this, it would seem from the imperfect experi- . 
ment we saw that there must be a great gain in the 
work of amalgamating—the rock: being rendered 
so soft that a few turns of the arastra or the 
pan will be sufficient to reduce it. to a pulp. Mr. 
De la Baume has been experimenting three years 
to find this process, and now, by the help of Mr. 
Mapps, he flatters himself-that itis obtained. 
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THE LATHE AND ITS USES.*—E. 
By A PRACTICAL HAND. 

HE lathe has now for many years been steadily 
T making its way from the workshops of our 


leading artizans to those of. the amateur ahd lesser } 


stars of the mechanical world. This-is but the 


natural result of the various additions and improve-~ | 
menis which have been introduced into its con- |: 
The unworkmanlike |. 
and clumsy tool of olden days has long since been |: 


struction from time to time. 


superseded by one of admirable finish and perfect 
aptitude for its designed uses; and now that its 


construction is no longer dependent upon the skill | 
of the workman alone, but upon machinery moving | 


with the precision of clock work, the fitting of the 
various parts is accomplished with the greatest 
` ease and certainty. The sale being thus extended, 
the price has considerably diminished—the mono- 
poly enjoyed by one or two makers no longer 
exists ; and there are few of a mechanical turn of 


mind who cannot now provide themselves with a | 


lathe suited to their requirements. 
Nevertheless, the adepts in the art of turning 


are by no means so numerous as might be expected, | 


and, among amateurs especially, it is rare to find 


work executed in first-rate style by simple hand. |. 
tools requiring skill and practice in their use, so | 
that it not unfrequently happens that a workman | 
who can turn out exquisite specimens of ivory | 
carving and ornamental lathe work is but a |} 


fourth-rate hand with the gouge and chisel. 
But however beautifully executed such ornamen- 


tal work may be, the credié is rather due to the | 


tool than the workman, and a well turned box 
with accurately fitting cover bespeaks more skill 
in handiwork than the above elaborately designed 
Specimen. 

Moreover the one requires lathe fittings, which 


are not always to be had unless the purse is well |. 


filled, whereas the general mechanic (amateur or 


professional) can provide the tools needed for the | 
other ; hence we propose first of all to give some | 


practical hints on plainhandturning of woodand metal. 
A description of the lathe itself having already 
appeared in these pages, we shall merely refer to 


certain details in its construction for the purpose | 


of aiding the reader in the selection of a proper tool. 
First and foremost comes the mandrel, of which 


there are several patterns according to the special | 


purpose for which the lathe may be intended. 

Now of whatever form it may be made this is 
the essential part of the lathe, and must run with 
the utmost truth in its bearings. Imperfection 
here will be imparted to all work executed 
upon it, and accuracy in the part alone will make 
up for any slight defects that may occur in less 
important parts of the machine. 

For ordinary work in wood alone or in brass the 
best form is represented in Fig. 1. 

The part a, b, should be cylindrical, with a 
feather let in to fit a slot in the pulley shown in 
Fig. 2. This pulley, whether of hard wood or 
metal, is thus slipped on the mandrel as far as the 
collar d, d, and a nut e, screwed up tightly at the 
back of it, fixes it securely in its place, from which 
it may be moved if requisite and replaced without 
fear of being out of truth. This cannot be done if 
the mandrel is squared at a, b, and the pulley 
driven on with a hammer as commonly done by 
inferior workmen. The part c, is made conical to 
fit a hardened steel collar of similar shape. The 
angle of this conical part is of some importance, as 
if it is too small the mandrel is apt to jam and stick 
tight in its bearings. 35° will be found to work well. 
With regard tothe length of this conical part, opinions 
differ considerably, but it must be remembered that 
friction is independent of the extent of the bearing 
surfaces and depends on the force with they are 
pressed together (in the present case it depends on 
the tension of the lathe cord and the weight of 
the material to be turned), so that a tolerably wide 
margin may be allowed in this matter. Practically 
the question is decided by the thickness of the 
casting of the poppit head, which is regulated by 
the required strength and size of the lathe. The 
collar is sometimes of hardened steel, sometimes of 
brass. The latter would theoretically cause less 


* Copyright of these articles reserved by the proprieto” 
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friction than the former, but practically nothing can 
beat a well finished. collar of hard steel. Collars 


of this material made by the original Holtzapffeltwo 
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generations back are now as good as ever, perhaps 
even better. The centre which screws up against 
FIG, 
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the left hand end of the mandrel should be of: the 
form shown in Fig. 3—a plain cylinder with a 
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screw cut at each end to receive clamping nuts. 
The central part is rather larger than the screwed 


parts and passes truly through the poppit head. 
This form is much better than a simple screw with 


FIG.7, 


point, as the latter is not so likely to keep the line 
of centres in being screwed up into its place 


-| crew, 


| poppit, 


[Jury 6, 1866, 


Tt will be found of great convenience to have the 
screw on the nose of the mandrel (and indeed all 
screws about the lathe) of standard Whitworth 
pitch, as taps for the chucks. are thus readily 
obtained, and nuts and screws of the various sizes 


_may be also procured to remedy breakages and 
| losses. Upon this subject, however, we shall have 


occasion. to treat more fully when we pass from 
the description of the lathe itself to the work that. 
is to be accomplished by its aid. | 

The only form of back poppit that need be par- 
ticularised is that. made with cylinder and leading 
The. simple pointed screw passing through 
the lathe head tapped to receive it, not only requires 
no special description, but it is only calculated for 
lathes of the commonest design, as it is seldom 
thatthe lineof centresis accurately maintained bythe 
point at every part of the revolution of the screw.. 
Moreover the latter ‘soon works loose in the 
and for anything like accurate work 
becomes speedily useless, The cylinder and push- 
ing screw is indeed far superior to the form just 
alluded to, and where cheapness is an object it has 
its advantages over the first named and best form. 
It is represented in Fig. 4. The cylindrical part 
is shown at b, and may have at one end the 


. usual point and at the other a small conical hole 


or hollow centre. It may then be reversed in its 
bearings at pleasure, or other cylinders with 
different shaped ends may be substituted as will be 
found convenient. Of course the pushing screw a, 
is for the purpose of advancing the cylinder which 
is clamped by the small screw at c. The cylinder 
land leading screw is shown in detail in Fig 5. <A 
is the poppit head bored throughout to receive the 
spindle or cylinder, a. At the right hand this 
bore is enlarged to form a recess, b, to receive the 
head of the leading screw, c. This screw is gene- 
rally made with a left-handed thread, so as to with- 
draw the back centre when turned from right 
to left. The cylinder a, is bored and a left- 
handed female thread is cut from end to end 
—this is however turned off at the place 
destined to receive the moveable point or 
centre, and a hole slightly tapering as cut, or if 
preferred a cylindrical hole is made and tapped for 
the same. purpose. The cylinder has also a slot: 
cut from end to end into which a screw enters from 
the poppit, preventing the cylinder from turning 
round while the internal screw is revolving by 
means of the small wheel and bandle fixed to its 
right hand end. The cylinder is now put in its 
place, the screw inserted and turned till the head 
or flange z, rests in the recess before-mentioned— 
a flat plate, f, is then attached to the back of the 
poppit bythree or four screws, the head of the 
leading screw passing through its centre; the small 
wheel is then attached and the whole is complete. 

It is evident that by turning the wheel the in-. 
ternal screw is put in revolution, and as it is pre- 


vented by its flange from assuming any motion in 


the direction of its length, the moveable cylinder 
willinstead be withdrawn or thrust forward. 

This form of poppit is the best. that can be 
adopted and is of general use in all first-class 
lathes. In addition to the moveable point g, a 
flange similar to A should be fitted. This will be 
found of great use when the lathe is used for 
drilling, the piece of work resting against it, and 
the pressure regulated by the leading screw. 

There are, in addition to the flange, or pointed 
centre, other pieces of apparatus that.can be sub- 
stituted as occasion may require, and these will be 
hereafter described in this series. With regard to 
the common rest for hand turning a lengthened 
description is unnecessary. ‘The T or tee should 
for wood turning be of the form shown in Fig. 6 
ata. It is often made as b, which is a very in- 
convenient pattern, as the cross piece on which.the 
tool rests cannot be advanced sufficiently close to 
the work’ if the latter exceeds a diameter of two 
or three inches. For metal turning the top of the 
rest should be flat and about one inch broad, as the 
heel of the hook tools used for turning iron must be 
able to take a firm bearing upon its surface. Some- 
times a plate of brass is rivetted on the flat top, as 
the tool takes a firmer hold on this metal, and 
when the latter becomes defaced and channelled 


it can be renewed without the cost ofa new casting 


Jury 6, 1866.] 
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in iron. The turner should be provided with two 
or three tees for metal and for wood,—one may be 


long enough to have two legs and require two 


sockets as shown at c. This is convenient in 
turning long pieces of wood—a very short tee, not 
more than an inch in length, should also be provided, 
and if one tee is specially kept with a very level 
and smooth edge, it will be found of great advantage 
in chasing screws—indeed the latter work can 
hardly be managed at all ifthe top of the rest 
is damaged and uneven. 

The above. description includes all that need be 
mentioned in this part of our series, except the 
boring collar, without which even a hand turning 
lathe can hardly be considered complete. This 
boring collar is intended so. to support one end of 
the work, instead of its being held by the back 
centre, as to enable the workman to get at the 
end of it for the purpose of drilling it. Suppose 
for instance the work in hand is a tool handle, and 
that it is so far finished as only to require the hole 
for the reception of the tang of the tool. If this 
is bored by hand with a gimlet, it is seldom that 
the hole will be truly in the axis of the piece, but 
when this is done in the lathe by the help of the 
boring collar the bore will be truly central and 
the tool when in place will fall in the same line 
with the handle. This will conduce to thecorrect- 
ness of the work to be done more than the ama- 
teur or other workmen might suppose, and a row 
of tools thus truly handled and in good condition 
generally bespeaks an efficient and careful artizan. 
There are several plans for boring collar of nearly 
equal efficiency, and we shall describe one or two 
of the most common, and also one invented by the 
author, and which, ifcarefully made is, of great 
service. Fig. 7 represents a poppit head, B, which 
is but half the height of the other poppits of the 
lathe—a, side view of this is shown at B, Fig. 8. 
Near the top.of this poppit is a hole through which 
passes a bolt c, by which and its nut the circular 
plate A can be securely clamped in any desired 
position, as it revolves freely on the bolt as a centre 
pin. This plate is bored with a series of conical holes, 
which are so arranged that their respective centres 
will be in a line with the centres of the mandrel 
when any one of them is brought into a position 
corresponding with the line c, c. The hole thus 
brought into position for use, and having been 
selected according to the size of the work to be 
bored, takes the place of the back centre; the end 
of the work rests in the cone, which is greased 
or soaped to reduce friction, and the rest being 
fixed at the other side of the boring collar the drill 
can be readily used, and the bore afterwards 
enlarged if necessary with any convenient tool. 


This boring collar is generally made of iron, but: 


a substitute of hard wood will frequently serve the 
purpose, and may be made by the amateur who 
may be unable to obtain one of more durable 
material. If made of wood the best unguent will 
be soap or black lead, such as is used for grates, or 
a mixture of the two. This black lead or plumbago 
(it has no lead in its composition), will always be 
found serviceable where wood works upon wood, 
and also to give a smooth surface to wooden 
patterns for casting. 


NEW BLASTING POWDER. 


An improved gunpowder, applicable alike to 
mining and to the purposes of warfare, has been 
invented by Mr. G. A. Neumeyer, of Dobitz, 
Saxony ; it is of a comparatively harmless nature 
when ignited under any other conditionsthan those 
in which it is to be employed, is cheaper than 
ordinary powder, and, on ignition, will evolve much 
less of the obnoxious vapours than are produced by 
the ignition of the ordinary powder. For this 
purpose about 75 parts by weight of saltpetre are 
mixed with about 18°75 parts by weight of charcoal, 
and about6'25 parts by weight of flowers of sulphur, 
to form 100 parts of gunpowder. The charcoal is 
by preference prepared in the following manner :— 
Pieces of birchwood are first ignited, and are then 
immediately placed in a receptacle, which is closed 
hermetically. The charcoal thus obtained is then 


soaked in soda-lye, and is dried upon canvas | 


strainers ; itis then reduced to a powder, and is 
mixed or incorporated in a moist state with the 


other ingredients in about the proportions above 
mentioned, The mass thus produced may then be 
treated in any known manner for converting it into 
a granular, pulverulent, or solid form. This 
powder, when ignited in an unconfined space, burns 
quietly and slowly without any explosive action, 
but if ignited in an enclosed space it exerts as great 
an exploding force as an equal volume of ordinary 
powder, and as its specific gravity is considerably 
less than that of such powder it is, of course, less 
expensive ; it will never ignite through pressure or 
friction, and it is, therefore, less dangerous than 
ordinary powder, and as the proportion of sulphur 
employed is much less than in the latter, it follows 
that proportionately less noxious vapours will be 


generated by its explosion, which is of great im- f 


portance in mining operations, 


OUR WEATHER GLASS,—III. 


TE have now made “ our weather glass,” and 


set it ; we ought therefore to secure the 


inverted flask in position, so that no incautious 
hand may separate it from the bottle, and we can | 
to this in any manner that our ingenuity may | 
suggest, but we must bear in mind that a small } 
space must intervene between the necks of the | 
flask and the bottle, that the atmosphere may be | 
permitted to act upon the surface of the water in | 


the latter. It is astonishing how small a space 
or interval between the flask and the bottle is re- 
quisite; an aperture equal to a pin-hole is quite 
sufficient to admit air enough to act upon several 
square inches of surface, and yet the pressure of fif- 
teen pounds per square inch, as previously explained, 
is not reduced one grain / 

.We have now endeavoured to describe the 
Standard or Mercurial Barometer and its action, 
and we have shown how our simple weather-glass 
may be made to answer a somewhat similar pur- 
pose, and although it can hardly be deemed a 
scientific instrument it may be considered a useful 
one, and as regards its cheapness, it is certainly 
within the reach of anyone’s means. The florence 
flask is the “ air vessel ” and contains sufficient air 
to admit. of elasticity, yet a smaller ‘air vessel ” 
may be used, such as a one ounce or a two ounce 
phial. In the first instance we should have the 
glass tube half an inch in diameter, and each 
barometric inch should be about three inches of 
ordinary measurement ; in the second instance the 


tubes should be much smaller, say quarter inch | 
internal diameter, and here the barometric inch 


would be about one inch and a quarter. 

The proportions of the capacity of the air vessel 
and the diameter of the tube should be suitable to 
each other, yet the only difference is the varia- 
tion in the height of the column of water 
resulting from a given pressure of the external air 
on the water in the lower vessel. 

We have subjoined a sectional sketch, fig. 1, of the 
arrangement when complete, which, with the fore- 
going explanation, will, we trust, enable our readers 
clearly to comprehend ‘“‘Our Primitive Weather 

FIGS = Glass.” Fig. 2 is another 

form of the same instrument. 

We have here a front and 

also side view of the arrange- 
ment. We shall recognise 
the air reservoir, the tube, 
and the water reservoir, 
The whole apparatus need 
not be larger than an ordi- 
nary thermometer. The ad- 
vantage we here possess over 
the air reservoir first des- 
cribed is, that if the water 
rises into it, it will run out 
again without doing any 
= = z harm or giving us any 
trouble. Moreover none of the tube is hidden. 
We can easily see by looking at the sketch how the 
reservoir and tube are supported, and that at the 
top is a 'ittle contrivance which not only keeps 
the reservoir and tube steady, but prevents anyone 
raising it out of the water vessel from curiosity or 
otherwise. . 
Inches and half inches may be marked upon the 


j 


tube, and a piece of brass may clip round the tube, 


to mark if the water rises or falls, If we like to 


take the trouble we can even mark it in a similar 
manner to the inches and tenths of the mercurial 
barometer. 

We may have the air. reservoir and water reser- 


voir of an oval or square, or indeed any shape which 


we may consider conducive to portability and sight- 
liness, and bearing in mind that as the air in the 
tube is affected by temperature, we may cover the 


air vessel with some non-conductor of heat or cold 
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that it may be as little liable as possible to be 
affected by change of temperature. 

Another shape for ‘Our Weather Glass” we 
have given in Fig. 3. 

It almost explains itself. The top is carved 
mahogany and is removeable (fitting upon the two 
iron pins). To set the barometer, pour some water 
coloured with cochineal into the lower vessel until 
it is quite full; then remove the tube from its 
resting place, reverse its position and pour all the 
water into it, replace it, but keep it ‘‘ upside down ” 
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or the water will run out again. Replace the wate! 
vessel, and insert the lower end of the tube into it ; 
then quickly turn the whole arrangement “right 
end upwards,” and by a little judicious shaking 
and raising the tube, you can leave the upper 
surface of the column of water about half way up 
the tube, to rise or fall as the atmosphere may 
dictate. 

The tube with its bulb rests upon a piece of 
wood through which a hole is bored ; it is mortised 
into the framework or upright piece of mahogany. 

A. thin piece of box wood acts as the index ; it 
rests upon a piece of mahogany at top and bottom, 
and upon it slides a thin piece of brass which passes 
over the tube, and clips-round the edgejof the box 
wood index. ; 
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A quarter inch tube eight inches long, fastened 
with shellac into the neck of atwo ounce bottle, 
makes acapital barometer of this kind. 

Fig. 4 is a more portable form of the weather 
glass, which, were it compensated for temperature, 
is we might dignify by the name of 
‘¢ Sympiesometer,” which in fact 
it is. 

This little hydrostatic baro- 
meter may be turned upside-down 
or laid on itsback, or even shaken 
without injury. The water in the 
tube is coloured with cochineal 
and a small quantity of sulphuric 
acid is added to prevent evapora- 
tion but not sufficient to destroy 
the colouring matter. 

#8 The glass tube is 8in. long, and 
a Lin. diameter ; the bulb 13in. dia- 
meter, and the “ reservoir ” (turn- 
ing upwards from the bottom) 
should be 23in. long and 3 diameter, 
the top open like a bottle and fitted 
withacork, through which passes a 
very smallglasstube entering about 
14in. Thistop part ishidden by a 
brass band, asshowninthefigure, A 
brassband at the curve of the tube, 
and another just under the bulb, 
=| keep the arrangement in position. 
The wood on which it rests may be 
din. mahogany, 12in. long by 8in. 
=| wide. A thermometer may be 
=| fitted on it as shown in the figure. 
| The bulb and air vessel are both 
= sunk into the mahogany. 

= <A strip of boxwood is screwed 
3 on the mahogany, at the right 
=| side of the tube and is marked 
=| with the inches and tenths. 

2} Each inch should be an inch and 

a half ordinary measurement. 
Again, on the right of the box- 

=| wood strip is a piece of brass wire 

entering the mahogany at top 

and bottom ; on this slides an index finger. Two 

ends of the piece of brass clip the brass wire while 

the centre piece turns up and forms a handle to 
move it by. 

This barometer is filled or set by warming the 
bulb and pouring the coloured liquid into the glass 
reservoir. Its whole cost is about three shillings, 
and certainly we must consider this as cheap a 
barometer as we could possibly wish for, especially 


and sensitive indicator of any change of weather, 
provided it is kept in an equable temperature. 

It is not our intention to enter upon the subject 
of foretelling the weather, further than to state that 
the rising barometer usually foretells less wind or 
rain, and a falling barometer more rain or wind, 
or both ; but these general conclusions are some- 
times erroneous, owing to a peculiar state of the 
atmosphere, influenced by electricity, a frequent 
variation of the wind, or a thousand other causes. 
Those, therefore, of our readers who are desirous of 
entering more fully upon this subject and of obtain- 
ing an insight into the manner by which forecasts 
of the weather are made, had better refer to the 
late Admiral Fitzroy’s publications. 

SQUIRE BAXTER. 


THE TIDE-SHRIEK. 

AMOSE the treacherous sandbanks that are so 

numerous in our tidal seas, as well as on 
rocks and headlands of our coast, says Mr. Hum- 
phreys in a communication to the pages of 
a monthly contemporary, the want of regularly 
established fog-signals is a source of real 
danger to navigators of 
meet with these obstructions in the great channels 
of commuuzication, or, worse still, as intricacies in 
the fair way of their entrance to important har- 
bours. Take for examples, the Goodwin Sands, 
the Shingles, off Ramsgate, the Verne and Ridge 
Shoals, not two fathoms deep, between Dover and 
Calais, the entrance to Cork Harbour, the Wolf 
Rock, the Acklow, Wicklow, and Blackwater 
Banks on the coast of Ireland, and many other 


all countries who. 


localities which might be named, where the light- 
houses and lightships already existing are alto. 
gether useless in foggy weather. Mists, which are 
common in the Channel Islands, and those which 
in Edinburgh are called the ‘‘ Hadre,” and which 
come with cold east winds fromthe German Ocean, 
render the navigation at those places, and at such 
times, wholly unsafe. An efficient self-acting 
system of coast warning by fog-signals would be a 
boon to ship-masters and pilots, by affording to 
them the necessary guidance in such embarrassing 
situations, as would undoubtedly save from destruc- 
tion many a fine ship, bewildered in the pathless 
mists among the shoal waters subject to their visi- 
tation. | 

It is related that a passenger vessel, on its out- 
ward voyage to Australia, was once in imminent 
peril of collision with an iceberg, which, from its 
much lower temperature than the surrounding 
air, was, as usual in the case of those natural 
floating barriers, surrounded by afog. The danger 
was in good time fortunately averted by the echo 
of the ship’s whistle accidentally reverberated from 
the ice. On the Grand Banks of Newfoundland, 
where fogs constantly arising from the neigh- 
bourhood of the warm waters of the Gulf Stream 
brood over the surface of the sea, whistles of the 
kind in common use on railway engines, but much 
larger, are kept in constant play, and answer 
admirably the purpose of warning the nume- 
rous fishing vessels off the shoals. In the chan- 
nel between the adjacent island of Bute and 
Cumbray, forming the narrow entrance to the 
Forth of Clyde, where fogs of more than ordi- 
nary density prevail, one vessel, at least, from 
this cause is known quite recently to have gone 
ashore. A trumpet was erected near the light- 
house, and is intended to be played by an Erics- 
son’s air engine. ‘The direction of the sound of 
this trumpet is plainly distinguishable five miles 
from the shore ; so that in foggy weather, being 
turned alternately up and down the channel, it 
serves to guide with safety the numerous fleet of 
vessels inward and outward bound that enter by 
this channel at the port of Glasgow. <A bell- 
mouthed horn and a steel disc revolving behind 
it, so as to produce a scraping noise like the 
sharpening of a hundred saws, was formerly di- 
rected, at Queensferry, Edinburgh, across the 
Forth, and being revolved by band the noise 
could be thrown across the river. In foggy 
weather the boat, adroitly guided, crossed the 


Firth without the least possibility of departure. 
. from the line of sound. 
when it has the advantage of being useful as a true | 


The tower of wrought iron depicted in the ac- 


companying figure and called the Clamor-cestus 
v— which, .being literally translated, means $ the 


1 


o 


` 


a, Whistle ; bb, bottom of water-tank ; c c, tide chamber, 
and level of mean tide ; d, tide-way into tide-chamber ; ee, 
one piles ; ff, sandbank ; ss, ¢ ¢, low tide and high tide 

evels. 

A, section of tide-way and water-lift, enlarged ; g g, 
inward and outward flow turbines ; h h, force pumps ; 71, 
ascending pipes, B, plan of hammer-lift ; m, small turbine ; 
n, handmer-block ; p, air-chamber ; 7, whistle-pipe, 


“ Tide-shriek ”—is a universal whistle-warning 
for the coast, constructed on the best principles 
of economy and durability for producing an in- 
cessant warning note, and capable, if properly 
established and maintained, to protect the mari- 
time interests of this and, in fact, of all other 
countries from the catastrophes of sudden fogs, 
so common to dangerously environed roadsteads 
throughout the world. 


The mechanical effect of the rise and fall of the 
tidal swell acting in a certain given area, which 
in the figure is the basement of this tower, is 
less than what might at a first supposition be ex- 
pected ; but being most readily available in all 
situatious, where the Clamor-cestus would be used, 
and the contrivance of the Tide-shriek being to 
store up the accumulated effect for any length of 
time, the tower of the Clamor-cestus is truly an 
exhaustless water-power, in constant readiness 
for any emergency of haze, mist, or fog that may 
arise. . | 
To understand the mechanism contained within 
the plates, angle-irons, rivets, &c., &c., which 
compose this tower and its base, it is only neces- 
sary to inspect the two accompanying sketches 
that closely adjoin the figure on either side. 
That on the left hand side represents all the ap- 
paratus necessary to produce the sound. It is 
placed upon the upper floor of the base, within 
the tower, and is called the hammer-whistle, 


whose parts will be presently explained. 
Above it the sides of the tower itself 
form a large water-tank, invisible in the 


figure, used as a reservoir of water, and conse- 
quently of power, whereby the times of slack water, 
when there is neither a rise nor a fall in the tide, 
can be staved over; and by means of this provision 
the whistling note of warning can be constantly kept 
up, so that the repetition at regular isochronous 
intervals knows neither stoppage nor interruption, 
and the Tide-shriek is perpetually sounding day 
and night throughout the year. The tower of the 
Clamor-cestus thus serves a double purpose; for 
while it supports the whistle at a height of about a 
hundred feet above the level of the sea, where the 
sound can better diffuse itself over the superficial 
stratum of the fog, it itself forms a capacious 
receptacle, in which a large amount of water power 
can be accumulated and kept in reserve until the 
time arrives when it becomes necessary to turn this 
extra power to account, 


The sound of the whistle is concentrated by two 
reflecting surfaces of iron, shaped to their figure 
by a vertical ellipse, one focus of which occupies 
the place of the whistle itself, and the other 
traverses æ Circle round the tower at the distance 
of some miles at the level of the sea. In peculiar 
situations an ordinary parobolic reflector can be 
substituted in the loft, having the whistle at its 
focus, and capable of revolving by the directing 
force of the tide or wind to differént parts of the 
coast, where the alarm, at stated intervals, is 
required to be directed; and in densely foggy 
weather two or more whistles of the same pitch 
can be sounded together in the whistle-loft, until 
the fog either lifts or drifts away ; the power re- 
quisite for blowing the additional whistles being 
derived from a considerable head of water, which 
the large size of the tank makes it possible to 
keep constantly in store for such an emergency. 

The sketch upon the right hand side of the figure 
shows all the apparatus necessary to raise the water 
from below into the tank. Placed in the bottom 
floor of the tower-base (a close circular chamber, 
one hundred feet in width and eight feet deep), it 
gives passage to the sea in and out of the chamber, 
by means of two turbines so provided with valves 
that one acts as an inward flow turbine and the 
other as an outward flow turbine. The whole tidal 
power of the sea within the area of the chamber, 
whether ebbing or flowing, is thus economised. 
The turbines, by means of a shaft, drive each a 
pump, the lifting power of which is of course pro- - 
portioned to the driving force of the turbines. The 
whole gear is called the water-lift, and can be 
arranged, if preferred, with two hydraulic rams, 
the constantly repeated blows of which beneath the _ 
surface of the water would” be audible fora very 
long distaner., 7 


Jury 6, 1866.) 


The water raised by either of these means from 
the chamber or from the sea in the course of the 
tidal ebb and flow, is delivered into the upper tank 
by means of two ascending pipes, shown in the 
sketch. As the driving force of the turbines is 
about one-third of a horse power each, calculated 
for a basal diameter of one hundred feet, and a 
range of the lowest neap. tides not less than six 
feet, in which the use of the Clamor-cestus would 
be possible, the constant work of the pumps is 
ample to maintain a certain head of water (deter- 
mined by a waste pipe) in the tank, and to afford 
besides a regular supply of water power to the 
remaining portions of the mechanism. A simple 
adaptation might possibly also utilize the power of 
the air, in entering and leaving the basement 
chamber, and thus decrease the size and cost of the 
apparatus. The chamber itself is erected perfectly 
horizontal at mean tide level, on two or more circles 
of screw piles, or upon some other solid and firm 
foundation according to the nature of the ground, 
and serves as the basement of the tower. Both 
tower and base are stayed and strutted within by 
lattice girders, diaphragms, gusset-plates, rivets, 
etc., so as to render them impregnable in the 
roughest assaults of a raging wind and sea, 

A pipe leads down the tank to another smaller 

turbine in the lower compartment of the tower. 
The turbine, which is shown in the sketch occupy- 
ing the left hand side of the figure, is thus kept 
revolving constantly in one direction. The axle 
- carries a worm pinion, that works in a toothed 
wheel driving a cam with uniform celerity, also in 
one direction. The cam raises a lever, and the 
hammer-block, weighing about one ton, is thus 
lifted—very much in the manner that tilt hammers 
are raised—and allowed to fall at each revolution 
of the cam, with greatly accumulated force, upon a 
piston in the air-chamber. Here the air anda 
spiral spring, that in its position of rest sustains the 
lever in its place at the top of the air-chamber, are 
suddenly compressed. Driven by the violence of 
the blow to escape by the ascending pipe shown in 
the sketch, the air rushes through the whistle with 
a shriek, which can easily be distinguished from 
other sounds heard at sea, and which, from its 
suddenness and intensity, it is imagined will be 
heard much further. ‘The hammer-block is raised 
again and again, and falls at exactly such intervals 
as is determined by the speed of the turbine. The 
result of calculation on a base one hundred feet in 
diameter, with the least range of only six feet in 
the tide, is that a tower of the dimensions now con- 
templated would let fall one ton weight from a 
height of two feet at intervals of half a minute. 
The lowest range of the neap tides being taken as 
the basis of this calculation, the power can never 
be less, but may be considerably more. 

Inasmuch as gratings, enclosing the whole of the 
gearing, would prevent seaweed gaining admission 
or egress, from impairing the effective action of the 
pumps and turbines, the Clamor-cestus, being 
entirely self-acting, would require no personal 
attendance beyond that required by an occasional 
inspection, but would go on working as long as the 
various parts hold together, and are not fouled by 
the growth of sea-weed in the interior. The prime 
cost of its construction, on an average, being also 
little more than a ninth part of the outlay in build- 
ing the Skerryvore lighthouse (£86,978), or a sixth 
part of that expended upon the Bell Rock lighthouse 
(£60,000), and being moreover the total cost (it 
requiring no attendance), there are many points 
round our: coast that would be admirably well 
served: by such an apparatus as the tide-shriek, 
particularly in places where a lighthouse, or a 
lightship would, from its great expense both in 
construction and maintenance, be inadmissible. 


Henry I. of France constructed a breech-loading 
arquebus in 1540. 

Dolomite, or magnesian limestone, calcined at a 
lowered heat and powdered, and then made into a 
paste, forms under water a stone of extraordinary 
hardness. | 

THe DETACHED LEVER ESCAPEMENT. —In con- 
sequence of the pressure of matter, we are com- 
pelled to defer the continuation of this article until 

ur next issue. 
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BRIDGE OVER THE FIRTH OF FORTH. 

This bridge has been designed for the purpose of 
enabling the North British Railway to cross the 
Firth of Forth between Blackness and Charleston, 
about fourteen miles west of Edinburgh. On 
account of the peculiar nature of the bottom, how- 
ever, before the bridge works are commenced, an 
experimental pier will be constructed, which is to 
be built on a raft as a foundation. This raft, which 
was launched lately at Burntisland, consists of a 
mass of parallel logs of Memel timber, bolted 
together on a series of cross beams. It is 80ft. by 
60ft., and 7ft. thick, and its superficial area is 
4,800ft. The bottom on which this raft will be 
placed is of silt, which has been bored to the depth 
of 120ft. The idea is that by giving this broad 
platform or rest to the structure a secure founda- 
tion may be obtained even on that slimy bottom, 
and on the success of the first pier, so founded, 
the hopes of the bridge may be said to rest. The 
raft is intended to be towed to the site of the pro- 
posed pisr and the building carried on within a 
caisson, of which the bottom line is already laid 
upon the raft. Outside the caisson are eight 
cylinders to be loaded with iron when the raft is 
sunk. The caisson is trapped with apertures, 
which will enable the divers to get below the raf 
for filling up or otherwise perfecting the foundation. 
The building will be carried upwards from the 
raft to 12ft. above high water level, and the depth 
being 40ft., this will give 52ft. of brickwork from 
the surface of the raft. The greatest diameter of 
the masonry will be 50ft., declining to 27ft., and 
the thickness 7ft., the outline resembling the 
figure 8. The mooring of the raft will be effected 
by two barges of 700 tons burthen, fitted inside as 
dwellings for the workmen, and thé decks being a 
platform for materials. After the raft is moored, 
the masonry will be proceeded with, and as the 
work goes on and the platform settles down, the 
walls of the caisson will be carried up, so as to 
keep out the water. When the silt is reached by 
the gradual depression of the raft, the cylinders 
will beloaded with 10,000 tons of pig iron, about 
2% times the ultimate weight of the bridge upon 
the pier, so as to press the foundation into the 
silt, and also to secure a perfectly horizontal 
position. When the iron load has effected its 
purpose the cylinders will be emptied and removed. 
The Forth Bridge, which is designed by Mr. 
Thomas Bouch, C.E., Edinburgh, and is estimated 
to cost about half a million, will, should it be 
carried out, be 24 miles long. It will be a lattice 
girder bridge, resting on 61 piers, and with four 
spans of 500ft. each, which will be 125ft. above 
high water level in the centre. Each of the four 
girders will weigh 1,170 tons, about 592 tons less 
than the tubes of Brittania Bridge, though the 
span is 40ft, greater. The depth of the girders 
will be 64ft. and the width 18ft. The height of 
the bridge from foundation to top of girder will 
be 212ft. It is not intended to proceed with any 
further preparation for the bridge until the success 
of the experimental pier be fully ascertained. 


The black colour communicated to tea by many 
samples of brown sugar arises from the presence of 
iron in the sugar, which acts upon the tannin 
present in the tea. The ironis derived from the 
vessels used in the manufacture. 

Patent Gas BLowpirrE.—We understand that 
the improved patent gas blowpipe of Mr. Mathews, 
of High-street, Bloomsbury, is now becoming 
rather a favourite. For the information of those 
who may not be acquainted with its specialité we 
may state that it is furnished with two flexible 
indiarubber tubes, one of which is connected with 
the gas supply; the other has a mouth piece, 
through which the air is blown by any suitable 
means. Both tubes open at the extremity of the 
instrument, the opening of the air tube being in 
the centre of that supplying the gas, which is ex- 
ternal. The peculiarity of the instrument is the 
arrangement of two sliding valves, which regulate 
the supply of gas and air in any required amount, 
for large or small flames. These slides are readily 
moved by the finger, so that the flame may be 
regulated momentarily. The value of the pipe is 
quite obvious. | | 
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CONCRETE FOR SEA WORKS. 

A paper has been recently read by M. Poirel 
before the French Academy on this subject. M, 
Poirel is the author of a work which, he states, 
has become a sort of text-book for engineers ; and 
having had much experience, he considers himself 
entitled to speak with some degree of confidence. 
His plan of making mortar for the formation of 
concrete blocks is to take Roman pozzuolana, which 
has been sifted through metallic sieves, and com- 
bine it with a rich hydrate of lime containing two 
and a half times its weight of water. One part by 
bulk of this hydrate is mixed either with two parts 
of pozzuolana, or with one part of pozzuolana and 
one of sea-sand, according to circumstances. 
When the concrete is to be submerged at once, the 
first plan is to be followed ; but if it is to be dried 
before being used, the second methodis to be em- 
ployed. He exhibited to the Academy two pieces of 
concreteremoved from blocks, which had been under 
water from 1835 to 1842. They were sufficiently 
hard to admit of being worked into prisms with 
sharp edges, the mortar taking the same polish as 
the stones which it enclosed. M. Poirel made use 
of concrete blocks of this composition at Leghorn 
and Algiers, the pozzuolana being obtained from 
the ground near the church of St.. Paul, on the 
banks of the Tiber. At Algiers the lime was very 
rich, whilst at Leghorn it was slightly hydraulic. 
It is the practice to use Roman pozzuolana in Italy, 
Spain, ana the Austrian ‘ports of the Adriatic, for 
making concrete blocks, and for sea works in 
general. In the Levant, Greece, and Turkey, poz- 
zuolana is also used, but it is obtained from the 
island of Santorino, which is just now the scene of 
extraordinary volcanic activity. He believes that 
none of the Roman cements are capable of resist- 
ing the destructive action of the salts contained in 
sea water, and he has no doubt but that all the 
English harbour works executed in Portland cement 
are doomed to more or less speedy destruction. 
For the last fifteen or twenty years, the use of 
Roman pozzuolana has been abandoned in France, 
and the concrete employed for marine works has 
been made with lime from Theil, a village in the 
department of Eure, fifteen miles from Louviers. 
It was used exclusively at Algiers, Toulon, 
Marseilles, and the harbour of Saida, The future 
will show whether these blocks will resist the 
action of sea water as well as those of which Roman 
pozzuolana is an ingredient. M. Poirel regards 
this as the only material capable of forming a 
perfect concrete for marine works. Another cause 
for anxiety is that whereas, when the use of poz- 
zuolana was first abandoned, builders were careful 
to obtain the limestone from Theil, and burn it 
under their own inspection, so as to avoid all 
chance of bad burning, and even of fraud, it is now 
the practice to receive it from a contractor without 
taking proper precautions to ascertain that the 
quality is really what it professes to be. ‘By 
abandoning pozzuolana, engineers have voluntarily 
deprived themselves of the advantages which it 
possesses of communicating resisting properties to 
mortar, which increase according as the lime with 
which it is mixed is more hydraulic. This property 
has become of much greater importance since the 
labours of M. Vicat have proved the existence, in 
so many localities, of limes possessing a greater 
or lesser degree of hydraulicity.” Economical con- 
siderations have doubtless caused this radical 
change ; but M. Poirel says that this is quite a 
secondary question, owing to the small proportion 
of pozzuolana required in the manufacture of con- 
crete blocks. 


Steam power was first used in Belgium for raising 
coal in 1807, and steam ventilators were unknown 
before 1829. 7 

An engineer has planned a tunnel to connect 
Hoboken, N. J., with New York City. He pro- 
poses a cast iron tube 5ft. internal diameter in 
lengths of 12ft., with spherical joints to allow for 
change of position. The bed of the river’ would 
have to be levelled by dredging. The tunnel is 
designed to convey the Erie Railroad’s freight from 
its dock at Hoboken to the Duane-street pier in 
New York, and is intended to: be worked by the 
pneumatic method. a es ec a 
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PHOTOGRAPHY IN İTS CHEMICAL 
ASPECTS.—I. | 
'By Joun Sprinter, F.C.S. 

The physical condition of the metallic silver, 
which forms the opaque depositin the collodion film 
of a developed negative, is known to be greatly in- 
fluenced by the quality of the deoxidising agent 
employed to effect its reduction ; pyrogallic acid 
always gives a more pulverulent, amorphous, and 
darker-coloured image than that furnished by the 
protosalts of iron. This result is accounted for by 
the greater activity of the first-named developing 
agent, and substances of this class may be arranged 
in series, according to their affinities for oxygen, 
thus :—Pyrogallic acid, sulphate of iron, formic 
acid—Aldehyde, gallic acid—Glucose. But 
with the same reducing agent, I notice that 
the molecular condition and colour of the deposit 
are influenced by the state of combination of the 
silver, and the acetate appears to give up its metal 
more readily than the nitrate; hence it furnishes 
a metallic film of a darker tint. Again, the 
presence of citric acid in the pyrogallic re-develop- 
ing solution brightens the colour of the silver by 
retarding its deposition, and rendering it somewhat 
crystalline ; and the effect of nitric acid in small 
quantity is even more marked. 

In connection with this part of the enquiry it is 
important to notice the effects of employing two or 
more reducing agents in association. In the early 
days of photography, Mr. Robert Hunt suggested 
the use of iron salts in admixture with pyrogallic 
acid, and, to overcome the dark colour of such a 
combination, a trace of free nitric acid was added. 
Mr. H. P. Robinson, in 1857, used a mixture of 
gallic and pyrogallic acids, in the proportion of 
four to one, as a devoloping solution, in his mani- 
pulation of the collodio-albumen process, Formic 
acid was employed in combination with pyrogallic 
acid by Mr. Fetherston; and many amateurs, 
besides Mr. Maxwell Lyte and Mr. Rodger, have 
‘recommended the addition of formic acid to the 

iron developer. 

These several recommendations may be accepted 
as proof of the necessity for occasionally modifying 
the reducing actions of pyrogallic acid and proto- 
sulphate of iron ; but, on the other hand, it must 
not be forgotten that by varying the state of dilu- 
tion, by the addition of free acids and of mucil- 
genous or other extraneous substances, any desired 
degree of chemical activity may be imparted to the 
developing agent. 


EN 


controlling the excessively powerful agencies at our 
command, so that the formation of the image may 
proceed gradually and regularly until the desired 
depth of intensity is secured, and all the inter- 
mediate shades are presented in the photograph as 
nearly as possible in accordance with nature. 


There may be considerations which render necessary: 


a departure from this course, and it cannot be 
doubted that the calotype, albumen, and collodion 
processes will each require a developing agent 
suited to the particular qualities of the several 
media therein employed; and we have made a 
great advance in the collodion process by adopting 


the now common practice of applying first the iron ` 


salt, as a comparatively slow developing agent, 
and, when the details of the image have appeared, 


resorting to the use of a more powerful reducing 


substance—pyrogallic acid—for intensifying the 
already formed image. It is surely more correct, 


both in theory and practice, to employ these two 


reducing agents in succession, rather than apply at 
once to the plate a mixture of pyrogallic acid and 
sulphate of iron. If it be ruled that there isa 
positive advantage in employing two or more 
reducing agents in association, then among the 
- selection already enumerated we might expect the 
greatest benefit from the use of formic acid in 
conjunction with the proto-salts of iron; for it 


should take the place ‘of acetic acid in preventing 


the deposition of basic ferric compounds, and, at 
the same time, exert a reducing action on its own 
behalf. The cost of formic acid is no longer a bar 
to its employment in photography since M. Lorin 
- has recently communicated to the French Academy 
the details of a mode of preparation from oxalic 
acid by heating in a bath of glycerine, a process 
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Tt is not greater energy that is. 
now an object of search, but rather the means of. 


| which seems to furnish so large a product that 
formic acid may in future be expected to appear in | 


commerce nearly on a par with acetic acid. Cane 
sugar and the sulphates of ammonia and copper 
have each been used for the purpose of protecting, 
in some measure, the iron salt from atmospheric 
oxidation, and the last-named compound tends also 
to diminish the power of the protoxide of iron, since 
an intermediate change—that of the formation of 
suboxide of copper—probably occurs. l 
Among the processes in ordinary use for in- 
tensifying negatives, there is one depending upon 
the application of an acid solution of chloride of 
mercury, followed by treatment with an alkaline 
sulphide, These chemical substances have always 
appeared to me to be ill chosen, since they attack 
both constituents of the film, the silver becoming 
amalgamated and fragile, and the texture of the 
pyroxyline injured by becoming partially reduced, 
either to an inferior nitro-compound, or, further, 
to the state of cellulose. Such negatives must de- 
pend, for their preservation, almost solely upon 
the varnish, and cannot be expected to yield so 
many prints as those having originally a strong film, 
With reference to the third point proposed for 
discussion, viz., the possibility of increasing the 


solvent action of hyposulphite of soda, I have only 


as yet one or two meagre facts to offer. During 
the past four years my efforts have at various times 
been directed to the removal of the whole of the 
silver from the unexposed parts of albumenized 
prints; many solvents have been tried, particularly 
the alkaline tartrates, citrates, chlorides, iodides, and 
ferrocyanides, but none have been found to answer. 
Lately Ihave put to the test of experiment the new 
ruby-coloured salt which Mr. Hadow has intro- 
duced to the notice of chemical manufacturers ; I 
mean the nitro-prusside of sodium; but it likewise 
failed in proving of any service. A large propor- 
tion of the silver is, however, extracted from the 
albumenized coating of an ordinary finished print, 
by treatment with fresh hyposulphite of soda mixed 
with ammonia or carbonate of ammonia; and this 
observation led me to examine the action of alkalies 
upon the double hyposulphites, and particularly 
upon the mixed solutions resulting from the employ- 
ment of the soda salt in photography. Ammonia 
produces no change, but if caustic potash be 
liberally added to such liquid, a white crystalline 


precipitate is thrown down, which appears to be 


the double hyposulphite of silver and soda ; but if 
the alkali, or even the carbonate of soda, be added 
in small quantity, it does not practically diminish 
the solvent power of the hyposulphite, whilst it 
tends to prevent the decomposition of the double 
salt in question, both against the influences of heat 
and time. The exact determination of the satu- 
rating point of the hyposulphites is attended with 
difficulty, on account of the decomposable nature 
of the product; but there is little doubt that the 
addition of carbonate of ammoniain small quantity 
to the fixing bath will serve a useful end: firstly, 
by aiding the hyposulphite in the more perfect 
removal of the silver ; and, 2nd, by rendering more 
permanent the double soda and silver salt so formed. 

Dilustrations were exhibited, in which a very 
decided reduction in the amount of silver retained 
by the specially fixed albumenized prints was 
rendered apparent by the comparatively trifling 
degree of colouration production by suiphide of 
ammonium 

The existence of silver compounds in the albu- 
menized coating of photographic prints is now 
generally admitted to have a prejudicial influence 
upon their permanence, but without the advantage 
of exact chemical knowledge in reference to this 
point, demonstrated only within the last few years, 
an eminent authority, in reporting upon the per- 
manence of prints, in 1856, said as follows :— 

‘¢On the whole, it is probable, that in giving an 
opinion as to the comparative permanency of prints, 
it would be safe to consider albumenized proofs as 
somewhat more stable than positives on plain paper 
similarly printed and toned.’, 

Before concluding his very able lecture, Mr. 


Spiller exhibited some samples of india-rubber “while the sulphur melts, separates from the limy 


fabric which had become altered by the absorption 
of oxygen from the air, and showed a specimen of 
the resin extracted from it by alcohol. 
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UTILIZATION OF REFUSE MATTER.* 

In a country like ours overflowing with the riches 
of nature, we are apt to disregard the wise old saw 
—‘ a penny saved is a penny earned.” 
= The experience of the last decade has fully de- 
monstrated the fact, that treasures lie hidden in 
the so-called worthless refuse of our manufacturing 
industry; in proof of which assertion may be men- — 
tioned the dazzling aniline colours which come 
from the very source that supplies oil of almonds 
or nitro-benzole, used in the almost endless require- 
ments of the toilet. There are a great many 
matters despised and thrown away by manufacturers 
which ought to be preserved. 

We will direct our attention to the utilization of 
waste in the manufacture of 

SODA AND CHLORIDE OF LIME. 

In order to utilize the bulky waste matter from 
the manufacture of soda and of chloride of lime, - 
the liquid acidulous offal from the production of 
chloride of lime is exposed to rest for a sufficient 
period of time to deposit such solid bodies as are 
suspended in the same. They are next withdrawn 
into tanks and there mixed with the exhausted 
residue from the manufacture of soda, in sufficient 
quantities to neutralize the free chlorine, and to 
reduce, the chlorates of iron and manganese to 


‘chlorides. During this operation sulphur is de- 


posited, and may be collected, while small quantities 
of sulphuretted hydrogen are formed, which are 
conducted into a mass of hydrated oxide of iron, 
and are there absorbed. : 

The liquid thus freed from chlorine, but still 
acidulous, is run into other vats and neutralized 
with the refuse of the soda manufacture. The 
sulphuretted hydrogen, arising in considerable 
quantities, is burnt in such a manner as to produce 
water and sulphur, or water and sulphurous acid. 

The waste in the manufacture of soda consists 
of sulphuret of lime and lime, in the proportion 
of two of the former to one of the latter. Exposed: 
to the air this sulphuret of lime is changed into 
bisulphuret and caustic lime. This may be illus- 
trated by the following formula :— 


2 (Ca S) + O=Ca O + Ca S, 
The bisulphuret next becomes oxidized to hy- 


phosulphite of lime, as shown in the following 
formula :— 


Ca 5, + 80=Ca O, 8, O, 
This salt in turn is changed again, on drying, 


into sulphite of lime and sulphur, as shown in the 


following formula :— 
- Ca O, S,-0,=Ca O, S 0,+58. 


This sulphite is again rapidly oxidized into 
sulphate of lime, the remaining sulphur changing 
anew some sulphuret of lime into bisulphuret, and 
sometimes even into polysulphurets. The sulphuret 
of sodium suffers similar changes. Heaps of this 
material, when exposed to the rain, are to a great 
extent dissolved by it, producing a yellow or 
orange-coloured alkaline liquid, containing the 
sulphurets and hyposulphites of lime and soda. 
This liquor, injurious to animal and vegetable 
organism, may be advantageously made into hypo- 
sulphites and sulphur, by exposure to the sun im 
thin layers, where it becomes oxidized, or by 
treatment with sulphurous acid gas. It may also 
be used for the precipitation of chlorides of 
manganese and iron, when the precipitate will 
consist of sulphurets, mixed with sulphur, or of 
polysulphurets, which may be burned to advantage — 
for the manufacture of sulphuric acid. This 
manner of utilizing the refuse matter is employed 
by Kopp, who recently mentioned it to the French 
Academy. 

In some parts of Germany, a slightly different 
plan is pursued. The refuse matter is oxidized by 
exposure of air for several weeks, when it is 
exhausted, the resulting liquors possessing a 
strength of 10° to 15° Baume. It is then decom- 
posed with muriatic acid, which precipitates 
sulphur and gypsum, and being heated with water 
in a closed vessel to 230° or 240° Fah., is deposited, 


substance, and crystallizes almost perfectly pure. 


* From the Scientific American, 
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The chloride of manganese, resulting in thé 
manufacture of chlorine, and: which contains six 
' to eight per cent. of muriatic acid, may be 
used for the production of sulphur from the refuse 
matter of the soda manufacture. 

UTILIZATION OF BLOOD. 

Among the offal—the accumulation of which is 
much dreaded during the warm season, especially 
with an apprehended epidemic at our doors—blood 
ranks the highest, and being produced in enormous 
quantities in our populated cities, and liable to 
rapid decomposition, ought to be consumed entirely, 
and not allowed to contaminate the air by being 
run off through the gutters of our streets. 

In Chicago, where over a million of hogs are 
annually slaughtered, the blood runs into the river, 
which has gained for it the unenviable reputation 
of being the most intolerable disgrace of a large 
city, rendering it not only filthy but exceedingly 
unhealthy. In that city, in place of being a 
continuous ‘source of annoyance and necessitating 
the digging of the lake tunnel for the procuring of 
pure drinking water, the wasted blood might have 
been productive of capital large enough.to pay for 
the tunnel itself, if it had been used and disposed 
of in a rational manner. 
is used by sugar refiners for clarifying, though it 
frequently becomes annoying in summer, when it 
turns putrid within a few hours. 

The use of the blood proposed is for the pro- 
duction of albumen and prussiate of potash, both 
of which are always in demand, commanding a 
fair price, and which we now import from Europe, 
while we have the facilities for supplying more 
than our own demands for those articles. Blood 
was tried in Europe for the manufacture of 
prussiate of potash, but was not liked on account 
of its liquid state, which necessitated tedious 
evaporations. It wasalso tried for the manufacture 
of albumen, but the product was always black, 
owing to the incomplete separation of the colouring 
matter, and therefore only fit for clarifying pur- 
poses, possessing a comparatively small value. 

The process given below was recently patented 
by A. H. Hirsh, of Chicago, Ill., and produces a 
very thorough separation, keeping the liquid 
albumen light coloured, and concentrating the 
nitrogenous solid colouring matter of the blood 
into a firm substance, which by itself, or mixed 
with other animal offal, may be turned advan- 
tageously into prussiate of potash. For this 
purpose the blood, as it runs from the slaughtered 
animals, is collected in large tanks, and. is there 
stirred with water, charcoal, and chemicals, pre- 
venting the emission of offensive odours, which 
venders the manufacture possible in cities even 
during the warm season. The liquid is allowed 
to settle, or it is passed through a centrifuge, which 
retains the colouring matter and other solid parts 
of the mixture, while the serum passes through 
tke centrifuge. Asa matter of course, it requires 
some practice to select the proper filtering cloth for 
the centrifuge fine enough to prevent the emission 
of colouring matter, and coarse enough not to be 
clogged by the albumen. ‘The pure serum is then 
evaporated in a vacuum pan or a peculiarly con- 
structed evaporator, which in a short time renders 
the albumen dry and brittle, and preserves its 
colour, so that it closely resembles the albumen 
prepared from eggs. The coloured solid part of 
the blood is then placed into so-called carbonizers, 
where it is transformed into animal charcoal, and 
is then treated with iron and potash in proper 
equivalents to produce the prussiate of potash by 
calcination. sd : 

The calcined salt is purified by repeated crystal- 
lization. The process also uses the blood cake for 
the same purpose, without carbonizing it, and 
employs, during calcination, gas water as an 
additional source of nitrogen, which increases the 
quantity of the resulting cyanide. The blood pro- 
duces on an average six per cent of albumen, and 
four of the prussiate, although the relative quantity 
of the two products changes with the kind of blood 
employed. After exhausting the calcined prussiate, 
sulphurets of iron and potash remain as a residue, 
ee may be turned advantageously into sulphuric 
acid. 

The albumen is largely employed in animalizing 


A small portion of blood ' 
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fabrics, to render colours fast, but must, of course, 
especially for light colours, be pure. It may also 
be used for clarifying sugar. in place of blood or 
eggs, where it has the advantage of being unaffected 
by age, if it is properly kept dry, which is especially 
of benefit in the hot climate of the South, where 
the manufacture of refined sugar is being established. 
The use of prussiate of potash, for the production 
of the so-called prussian blue of ink is well known. 


SUNLIGHT. 


In a letter addressed to the French Academy of 
Sciences Father Secchi, of Rome, describes certain 
experiments of his for ascertaining the relative inten- 
sities of light at the centre and near the limb of the 
solar disc. The first experiment, which consisted 
of projecting the image of the sun on a white screen 
by means of a diagonal eye-piece, which received 
the image through a 6-in. object glass, revealed a 
considerable difference of intensity at the centre 
compared with that at the limb. A second image 
was then obtained by a modification of the arrange- 
ment of the apparatus. The most superficial com- 
parison of the intensities of the two projections at 
once rendered the difference perfectly evident ; and, 
moreover, the light proceeding from the limb might 
be perceived to have a peculiar reddish, smoky tint, 
while the light from the centre was perfectly 
white. By means of the revolving photometer 
Professor Secchi ultimately fixed the proportion of 
the light emitted from the centre of the solar disc 
at four times that of a point only fifty seconds dis- 
tant from the limb. From that point the 
intensity decreases so fast that at a distance of only 
five or six seconds from the limb it is scarcely one- 
twentieth of that of the centre. . 


Messrs. Blackwood and Sons are issuing 
separately, at 3s. each sheet, such maps of Keith’s 


Johnston’s Royal Atlas as relate to the countries. 


which are at present the seat of war. Austria 


‘and Italy are each two sheets ; Prussia, Belgium, 


and France, each one. 

GRant’s Parent PORTABLE RAILWAY. —Our 
attention has been drawn to this railway for farm 
purposes, as to a thing which deserves to be 
widely known. 
field Club Cattle Show. We can speak of it as 
being simple and easily worked. The rail is laid 
on light longitudinal sleepers, with no cross 
sleepers, and the gauge is regulated by light iron 
tie-rods. ‘* The point” is the facility with which 
the rails can be laid down and taken up, being 
fixed without bolts or pins by an application of 
“the force of gravity.” The turn-table weighs 
only 12 cwts. and requires neither letting into 
the ground nor blocking up. We can well under- 
stand the value of the system on wet and clayey 
lands, where the item of cartage is very heavy. 
The patentee is Mr. Grant, of Love-lane, Bank- 
side, Southwark. 

Wricur’s SaFrety Ramway.—This invention, 
for the prevention of accidents on railways, com- 
prises a safety-kerb and life-guard, which confine 
the train to the rails when axles, tyres, springs, 
&c., give out, and by adopting this scheme the 
patentee (Mr. T. Wright, of New Broad-street) 
avers that a much higher speed can be performed 
with ease and safety. The safety-kerb is, in fact, 
an additional rail, which is elevated aud applied 
on each side of the ordinary way. The life-guards 
are four supports, placed one at each corner of the 
carriage, engine, and tender, which, in case of an 
axle or wheel breaking, lodge on and in the kerb, 
and keep the carriages suspended, thereby prevent- 
ing injury to the passengers. The kerb is also em- 
ployed for applymg the break upon, by means of 
which, in case of collision, the carriages are held 


‘down to the rails, more readily stopped, and with 


less tear and wear to the working parts. We can 
readily perceive the advantage of the application 
of the invention to bridges, viaducts, high embank- 
ments, sharp curves, steep inclines, and in 
stations. The advantage of such is so readily 
perceived that attention need only be drawn to it. 
The weight of the safety-kerb is 168lb. per yard, 
and the cost of laying down would be about £1,000 
per mile, | 


It was seen in last year’s Smith- 
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RAILWAY SIGNALS WANTED. 
An “Associate of the Institution of Civil 
Engineers” and his fellow-passengers narrowly 
escaped being roasted alive a few days since on the 
Windsor Branch of the South-Western Railway. 
The party left Waterloo in the last compartment 
of a first-class carriage at the tail of the train, and 
in passing Nine Elms experienced a sudden shock 
which led them to suppose that their carriage had 
got off therails. At Clapham Junction, where their 
train did not stop, they were startled by the fear- 
ful announcement from the persons waiting at 
that station that their carriage was on fire, and 
shortly afterwards smoke began to penetrate the 
floor of their compartment. They in vain at- 
tempted to attract attention as they rushed past 
Wandsworth and Putney Stations, by shouting 
“ fire,” and by throwing open the doors of the car- 
riage ; and it was not until they reached Barnes 
that their train was stopped. It was then found 
that the supports of one of the springs had broken, 
and that the friction of the disconnected end of the 
spring against the woodwork of the carriage had 
caused the jolting and the smoke. Had not the 
train been stopped at Barnes, it would speedily 
have been in flames, 


PHOTOGRAPHY ON COPPER. 

M. Mialaret has described, in the Moniteur 
dela Photographie, the results of his experiments 
in photography on copper, which he thinks may 
be carried out so as to give good practical results. 

The copper plate is treated with a solution of 
sulphate of copper and common salt in water, 
slightly acidified, and is well washed, dried with a 
cloth, and polished with flannel. Itis then exposed 
to light under a print or negative, and fixed in a 
solution of hyposulphite of soda, in which some 
chloride of silver has been dissolved. 

The protochloride of copper, like the chloride of 
silver, is soluble in hyposulphite solution when light 
has not acted, but not where light has acted. 


| Therefore, when the impressed plate is dipped in a 


solution of double hyposulphite of silver and soda, 
the unaltered protochloride of copper is dissolved, 
and silver is deposited on the copper thus laid bare. 
The plates can, after this, either be protected with 
varnish and engraved by hand, or they can be 
ies with acid, the lights being protected by the 
silver, 


A new textile plant has been discovered in 
Mexico. Its fibres are extremely long, having the 
appearance of those of hemp, but are much finer, 
By chemical means it may be reduced to perfect 
whiteness and the waste may be worked into a pulp 
for paper. 

Sours LANCASHIRE AND CHESHIRE Coat.—The 
long series of experiments undertaken with the 
view of placing the coal of the above district on a 
footing with that of South Wales and the North 
of England, conducted by Dr. Richardson, of | 
Newcastle, and the equally well-known ‘engineer 
of the Association for the Prevention of Steam 
Boiler Explosions, Mr. L. E. Fletcher, have at 
length been concluded; and the result has been 
the proving of the coal of the district to be quite 
up to the Admiralty standard, and that it is per- 
fectly smokeless. We are glad to hear of this 
result, and we know that the experiments have 
been of an exhaustive character, though carried on 
under many difficulties. 

- ‘Bricur ANNEALED Wire.—A correspondent, of 
the Builder, referring to an article recently 
published in that journal on annealing wire, 
says that large wire as well as small 
can be annealed and still retain the bright- 
ness it possessed, after passing through the drawing 
dies. The process is to pack the coils in cylindrical 
cast-iron pots with double lids, the outer one rest- 
ing on a projection or rim half an inch below the 
top of the pot, leaving room between the outside of 
the inner lid and the inside of the outer, for dry 
sand to exclude the atmosphere. The pots should 
not be opened until quite cool after the heating 
process, otherwise the atmosphere will so far oxidize 
the surface as to turn the colour to a blue or black. © 
—NScientijic American. 
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TRAIN-SIGNALLING IN THEORY AND 
PRACTICE.*—IL. 
By Carces V. Waker, F.R.S., F.R.A.S. 
In order to illustrate the laws of train-signalling, 
it will be better to take the simple case of a railway 


like the Ramsgate-Margate, for instance, having 


two pairs of rails, an up line and a down line, 
with a signal station at each end, but no inter- 
mediate station. The fundamental law is,—‘‘ Two 
trains or engines are not ta be allowed to run on 
the same line, between two signal stations at the 
same time.” In order to carry out this important 
regulation, upon which the security of those who 
travel so largely depends, ‘‘ Every train or engine 
must be signalled out to the next station, before it 
leaves or passes a station.” So that when the 
business of the day, for instance, commences, station 
B knows that train No. 1is asking permission to 
come to him from station A; and, to prevent all 
misunderstanding, ‘‘ The train or engine must not 
be started, or allowed to pass, until the next station 
has taken the out signal.” It is not enough for 
the first station to give the signal, the other 
station must take it; for “no signal given 
by one station is complete until taken by the other 
station repeating it; by which process a clear 
understanding is established between the two 
signallers, that the precise signal sent by one is 
received by the other. The next rule applicable 
is that ‘‘ Every train or engine that arrives at or 
passes a station is to be immediately signalled back 
in to the last station ; and it follows, from what 
has been already stated, that ‘* No second train or 
engine is to be allowed to follow until the in or 
arrival signal of the previous train has been taken,” 
—that is to say, has been repeated back blow for 
blow. Se 

And in order that there may be no mistake as to 
whether or not the whole of the train is safely in, 
it isnot to be signalled as zn, until “after it has 
been clearly ascertained by actually seeing the tail- 
lamps, or communication with the guards, that no 
portion of the train from any cause has been left 
= behind.” These are the leading features of train- 
signalling, and they are quoted verbatim from 
well. digested regulations. It will be noticed that 
‘there is a double check against accident from 
collision, through a train following,—the in signal 
of the first train must be given and received; the 
out signal of the second train must be answered,— 
must be repeated back. So that if from any over- 
sight an attempt were made by station A to get 
' permission to send a second train before the first 
was in, the attempt would be defeated by station B 
declining to answer. In addition to all this, and 
all of which is done in far less time than it takes to 
describe, the signals, and the time of making them, 
are entered in ruled columns by both stations, 
Signal-boxes are furnished with good clocks, which 
are checked by a daily time-signal from the Royal 
Observatory, Greenwich. For the ordinary pur- 
poses of train-signalling, the greatest number of 
blows on the bell is THREE ; and this number may 


be made in about two seconds, or less. The code, 
with its interpretation, is :— 
Ont blow for every Ur train or engine ... OUT. 


Two blows for every Down train or engine ov‘. 
THREE blows for every train or engine ... IN. 

In each signal-box a battery, with the proper 
number of cells, is mounted, a bell is set up, and 
a ringing-key, mostly detached from the bell for 
convenience of access, is firmly fixed; and one 
single telegraph wire is extended from station to 
station. The signaimen are not expected—they 
are not required—to look after their apparatus ; it 
is so simple that it almost takes care of itself ; it 
cannot—indeed, it is essential that it should not— 
very easily get out of order. All they have to 
do is to make and enter the signals. 

Many level crossings—roads used by the public 
—exist on the South-Eastern Railway. At all 
these there is a gate-keeper to open the gates or to 
close them against road-traffic, according as trains 
are at hand, or not. There is a crossing of this 
kind between Ramsgate and Margate. In the 
gate-house, as in all others, is a signal-bell. The 
gate-keeper is not provided with a battery, and 


* Extracted from No. XV., Vol. IV., of the Popular 
Science Review, 
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has no power to send signals; but the bell is so 
placed in the circuit of the telegraph wire that 
every signal, passing between the stations, rings 
this intermediate bell, and warns the gate-man in 
language that cannot fail to be heard and under. 
stood, of the trains, up and down, that may be 
approaching. These are called ‘‘ hearing-bells ;” 
and are used for a variety of purposes. At Mar- 
gate, for instance, and many other places, the 
signalling is done in a box at some distance from 
the station ; but in order that the station autho- 
nities may know what is going on, and when trains 
are at hand, the current of electricity is not allowed 
to enter the earth until it has passed through a 
“hearing bell” on the Margate platform. 

Next in the simplicity to a signal-box at either 
end of a line with two pair of rails, is that at an 
intermediate station on a similar line. In this case 
the signal-box is provided with a pair of bells of 
different tones, or a bell and a gong or steelspiral. 
They are placed on either side of the box, each 
being at the side nearest to the station with which it 
is incommunication, This arrangement may beseen 
in the illustration, ante p. 284, which represents 
theinterior of one of Saxby and Farmer’ssignal-boxes 
and of which more presently. The rules already 
given are equally in force here, and are carried out 
precisely in the manner above described. Trains 
come and go in either direction, stopping to take 
up and put down passengers, or running through, 
as the case may require ; the signal-man by the 
sound of his bell, by the direction from which the 
sound comes, and by the number of blows heard, 
knowing, on the instant, whether it is a train 
coming or one gone and safe in, and which train. 
Lt will be seen that the capabilities of the instru- 
ments used for signalling trains are very limited, 
and they can do only one particular kind of work, — 
the work for which they are constructed, and none 


‘other; and this they must do not only with unerr- 


ing accuracy, but very rapidly indeed: they have 
but little to say, few speeches to make ; but what 
they say must be to the point, clear and explicit, 
and very quickly said. There is no time to spell 
out words and sentences, as with the ordinary 
speaking instruments, neither is there time for 
much manipulation to make signals, nor for much 
looking to read them ; the eye for the most pari 
is otherwise occupied: a touch, and the signal 
must go; a sound, and the ear must be arrested 
and the signal received. Let the reader cross the 
foot-bridge at Hungerford at any time, but 
especially at the busiest hours of days when 
traffic is heavy, and he will see how quickly the 
trains follow each other in safety, when protected 
as they are by a proper system of signals. As 
soon as one train has passed the signal-box on the 
Surrey side, a second may follow iu safety from 
the Charing Cross Station. As many as four trains 
have here followed each other in five minutes, 
which would be impracticable without the aid of 
electricity. On the day of the Foresters’ féte 
(August 19, 1862) no less than 535 trains were 
signalled at one intermediate station in the London- 
bridge yard on one pair of bells from early morning 
till late at night, all the signals also being booked. 

There is a rule essential to intermediate stations, 
but of course not required at a terminus, that the 
“ out signals of passing trains are to be made as 
they approach, in order to let them pass without 
check tf the line is clear,” because unless the out 
signal, as we have already stated, be replied to, 
that is, unless the out signal, which means ‘‘ May 
I send the train?” be repeated back, which means 
—“ You may send the train,” —it would have to 
be checked ; for, under such circumstances, from 
whatever cause arising, ‘‘ the train must be brought 
to a stand, and the driver cautioned to keep a good 
look-out, because he is running by sight and fixed 
signals, and not by telegraph signals.” 

I have heretofore confined myself to the code 
which is established for the simplest case of train- 
signalling, and which is applicable and is applied 
and in force on about five-sixths of the railway in 
question ; and, before passing on, to give one or 
two illustrations of special codes provided for mixed 
traffic, which requires distinctive signals, I may 
here give certain constant signals that are universal 
in their application, and may always have the same 
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meaning. When a bell is struck five times, it 
indicates that the line is blocked, and that nothing 
must be allowed to come on until a signal has been 
given that the line is clear again, which latter 
signal consists of three blows given and taken twice. 
The telegraph inspectors give sign of their presence ` 
and test the condition of the apparatus by exchang- 
ing six blows ; and an erroneous signal is cancelled 
by seven blows. l 

The simplest case of deviation from “‘ a general 
code ” of signals is when the trains of two com- 
panies travel on the same lines, as the South- 
Eastern and the Brighton trains between London 
and Red-hill. In this case one blow indicates a 
South-Eastern train, whether up or down; and 
two blows a Brighton train; all other signals 
remaining unchanged :—or to take a case some- 
what more complex and which is the oldest of the 
codes, dating as far back as October 29, 1851, and 
provided originally for up trains on the half-mile 
of line intervening between Spa-road and the 
entrance to the joint station at London Bridge— 
one blow for a Croydon train, two for a Brighton 
train, three for a South-Hastern train. 


REVIEWS. 


On the Construction of Iron Roofs. A Theoreti- 
cal and Practical Treatise. By F. Campin, C.E., 
London: Atchley and Co., 106, Great Russell- 
street, Bedford-square. 

Tue aim of the author in this companion volume 

to those on the same subject already issued by 

him is to explain in a succinct manner the theory 
of lattice girders, trusses, and arches, as applied 
to roof structures, separating the purely theoretical 
from the practical theoretical part; to furnish in 
the former a complete investigation of the nature 
of such structures, and in the latter the ultimate 
formulz in their simplest forms. On the whole, 
the object is achieved, and the examples are very 
good indeed—comprising details, &c., of the roof 
of the Cannon-street station of the Charing Cross 

Railway ; part of the Broad-street station of the 

London and North Western Railway; and some 

choice details from Tyntesfield House conservatory, 

near Bristol. Had the lithographer executed. his 
share as well as thas the letterpress printer, there 
would have been little to complain of in the simple 
appearance of the work. It would afford us 
gratification to analyse certain parts on the con- 
pound truss, &c., but space forbids. We may 
remark that there is no over-elaboration of 
any of the details, and that the one dore- 
tails into the other in a very natural manner. We 
are glad to see the Messrs. Atchley stepping into 
the field, and would suggest that they commiss:on 

Mr. Campin to get together and treat on the details 

of the building now being constructed for the 

Paris Exhibition, in which there are some very 

clever novelties. Such a work, decently executed, 

would prove a success, and whoever may first 
issue it will be sure to benefit thereby. 


THE RINDERPEST. | 

After reading through the repoit of the Scientific 
Committee on the Cattle Plague we can see no 
reason why the proposition of treating rinderpest 
by the injection of whipped and defibrinated blood 
should not be experimentally tested. The Cattle 
Plague Commissioners have shown that if the 
animal survive the seventh day of the disease it 
will probably recover, and thatthe animal, when it. 
dies, sinks usually from exhaustion and defective 
nutrition. Dr. Markham, with whom this propa- 
sition originates, argues fairly enough that blood, 
which is food capable of immediate utilization, 
might help the animal to tide over the time when 
it is incapable of digesting or assimilating crude 
wood, and he has disposed logically of some theo- 
retical objections which have been urged. The 
rinderpest has partly exhausted itself, but it will be 
long, we fear, before it completely dies out, and it 
would be a source of regret if the Commissioners, 
who have power to use any infected animals for 
experimental purposes, should omit to settle the 
important question by actual observations. A few 
experiments would go further than a great deal of 
discussion,—Lancets a 


Juty 6, 1866.] 
ART NOTES. 
There is a special exhibition of the works of the late 
Godfrey Sykes at the South Kensington Museum, consist- 
-ing of designs, architectural decorations, models, paintings, 
and water colour drawings, by order of the Lords of the 
Committee of Council on Education. 
* The best portrait of Her Majesty is that now on view at 
Messrs, Dickinson’s in New Bond-street, painted by Mr. 
Tilt, a replica of which in enamel, isin preparation for 
presentation to Mr. Peabody. Under the same roof are 
also a clever unfinished portrait of Mr. Peabody himself, by 
Mr. Lowes Dickinson, one of the Princess Mary, and others 
of considerable interest, 
The buildings which obstructed the view of the east end 
of Carlisle Cathedral have now been removed. In the 
course of works to this end, and that of clearing the ground 
near the edifice, thirty shafts of stone were discovered, 
which are said to have belonged to the Early English clere- 
story ofthe church that was greatly injured by fire in 
1292, The shafts are supposed to have been put aside, at 
that period, for future use, | 


SCIENTIFIC NOTES. 


. It is a remarkable fact that Lowmoor and Bowling cast- 
iron possess by no means high co-efficient of ultimate 
strength ; thus the ultimate tensile strength of Lowmoor 
cast iron, according to Mr, Mallet, is only 5'667 tons, and of 
Bowling iron 6'032 tons per square inch, while, as is well- 
known, that of many other ‘makers ” ranges from seven 
up to ten tons për iuch, while the strength of various mix- 
tures is Still greater. 

Mr. Hay, an American, says that ozone always exists in 
abundance in the telegraph offices, and to this fact he attri- 
butes the immunity from cholera and contagious fevers the 
clerks of these offices enjoy, as he himself remarked while 
professionally engaged on the telegraphic lines west of the 
Ohio in 1849-1854, when the cholera overran. nearly the 
whole of the American continent. 

When gunpowder is heated nearly up to the point of 
decomposition, previously to ignition, the force of its ex- 
plosion is greatly increased. It is stated that a tempera- 
ture of 160°, Fah., increases the force of the explosion one- 
fifth, while a temperature of 400° nearly doubles it, This 
may in some measure account for the fact that highly 
heated guns are liable to burst, if the charge had been 
allowed to remain in the chamber a sufficient time before 
firing. —Scventific American. l 

SELF-ACTING SIGNALS, —Sir Cusuck P. Roney describes 
a new signal which he has seen in Paris, It is the inven- 
tion of Signor Vincenzi, an Italian engineer, and works by 
electric agency. It is difficult to describe, but the 
mechanism comprises cast-iron cases placed along a rail- 
way, and containing electric apparatus, which causes the 
vhistle of the locomotive to sound when the way is not 
clear, or when a train in advance has just passed. The 
communication between the apparatus and the engine is 
made by means of steel arms, which meet and act together. 
The inventor is said to be willing to test his apparatus at 
Lis own cost on an English Railway. 

A memorial has been presented to the Chancellor of the 
Exchequer, signed by many of the first scientific names 
ofthe day, stating that they “ are of opinion that it is of 
fundamental importance to the progress of the natural 
Stiences in this country, that the administration of the 
national natural history collections should be separated 
from that of the library and art collections, and placed 
under one officer, who should be immediately responsible 
te one of the Queen’s Ministers ;? and that they t regard 
the exactlocality of the National Museum of Natural History 
as a question of comparatively minor importance, provided 
that it be conveniently accessible and within the metro- 
politan district.” 


PHOTOGRAPHIC NOTES. 


CITRIO ACID IN CoLLODIO-CHLORIDE OF SILVER—Mr, 
W.T. Bovey reminds us, in reference to a remark in a 
recent article, that he first proposed the use of citric acid 


in collodio-chloride of silver to supply an organic agent. 


He adds :—*‘ The remarks on the fading of collodio-chloride 
prints are all nonsense, as Iam ina position to prove. I 
have in my possession an opal print which I have subjected 
10 the severest test. Without frame or protection of any 
‘ind it has been exposed for several months to warmth, 
told, and damp, and up to the present momentit exhibits 
20 trace ofchange. It was fixed with an ordinary hypo-« 
lution, and received no further washing than is usually 
applied to a negative. The image is as vigorous as an 
“graving, and the picture has been admired by all who 
hive seen it,” l 
$ CLEAN FINGERS.—-We are favoured by Mr. M. Whiting, 
Ju., with the following recipe for cleaning the hands when 
shined with nitrate of silver, or other chemicals, without 
ary danger :—‘‘ Put ilh. glauber salts, 1b. chloride of lime 
(te sanitary disinfectant), and 4oz, of water into a small 
wde-mouth bottle, and when required for use pour some 
ofthe thick sediment into a saucer, and rub it well over 
th hands with pumice-stone or a nail brush, and it will 
clan the fingers quite equal to cyanide, but without any 
dager. This will do to use over again until exhausted 
aml should be kept corked up 

STRELITSKY’S METHOD or Movnrine Prints —This 
Hungarian invention consists in superimposing one 
prnt over another, One print on thin paper is made 
.tunsparent with spermaceti“or varnish and cemented 
to, glass. A second print from the same negative, on 
thik paper, is then mounted accurately over the first, and 
thi superposition gives a very agreeable effect. It would 
dowbtless be better that the two prints should be artisti- 
caly coloured, but this is not essential, 
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[The prints are to mounted face towards the glass, I | 1 869. Steam boilers, A. Barclay —4d, 


suppose, and looked at through it. This plan may be worth 
Mr. Blair’s attention ; his method of making paper trans- 
parent would probably be very suitable. Would it not be 
difficult to keep two large prints, on different kinds of paper, 
and differently treated, of exactly the same dimensions, so 
as to fit each other all over? No such difficulty would 
probably be found with small portraits. From certain 
things which I have observed, I think the effect of the 
superimposing likely to be good. I fancy I have seen some- 
thing of the kind proposed before on glass, if not on 
paper.—C, RUSSELL, 


CHEMICAL NOTES. 


SODIUM AT SeA,—We extract the following from an 
American paper, the Boston Commercial:—“ We understand 
that the ship S. T. Joseph, recently arrived here from Liver- 
pool, had a narrow escape. on the passage. It seems, as 
the matter is reported to us, that among the cargo was a box 
marked sodium, which was placed on deck, with instruc- 
tions to the effect that if there was any trouble with it from 
getting wet or otherwise, to throw it overboard. Soon 
after getting out to sea the captain took .a dislike to this 
box, supposing it might besomething of the nature of lime, 
and possibly might set the ship on fire, Sohe ordered a 
couple of old salts to pick it up carefully, and throw it over 
the stern. Instantly on its striking the water a terrific ex- 
plosion occurred, and an immense column of water was 
thrown up, filling all hands who witnessed it with conster- 
nation and amazement.” 

TEST FoR GILT ARTICLES.—To ascertain when an article 
is gilt or made of agold-coloured alloy, Weher makes use of 
a solution of bichloride of copper, which makes a brown spot 
on an alloy, but produces no effect on a surface of gold. 

PHYSIOLOGICAL ACTION oF NAROEINE.—In a recent num- 
ber of the Journal de Chimie Médicale there is an abstract 
of M. Linné’s researches on the above subject, from which 
we perceive that the following conclusions have been arrived 
at :—(1) Narceine is unquestionably of all the alkaloids of 
opium that which has the greatest narcotic power. Jn. the 
majority of cases morphia and codeia do not produce as 
sound or aS prolonged sleep as results from the use of 
narceine, (2) Narceine differs from the other alkaloids of 
opium in producing little perspiration, andin causing no 
loss of appetite or nausea. (3) So far from producing con- 
stipation of bowels, it causes relaxation, and, in large doses, 
actually gives rise to diarrhcea, (4) It not only produces 
sleep, but diminishes pain. (5) It has one peculiar action: 
it suppresses the flow of urine. For this reason M, Linné 
thinks it might be advantageously employed in cases of 
nocturnal incontinence of urine amongst children. But it 
seems to us that, until its action can be shown to be on the 
bladder rather than on the kidneys, its employment in such 
cases would be highly improper, 

Dr. Bigelow, of Boston, announces that he has 
procured a new anesthetic, which he calls ‘“‘rhigolene,’’ 
and is a preparation of petroleum and naphtha, boil- 
ing ab 70° Fahr, and having a specific gravity of 
0625. Dr. Bigelow was led to make his experiments by 
Dr, Richardson’s production of anesthesia by freezing, 
through the agency of ether vapour reduced to 6° below 
zero. The petroleum liquid easily depresses the mercury 
to 19° below zero. freezing the skin with certainty in five 
or ten seconds. Dr. Bigelow says that the rhigolene is 
more convenient and more easily controlled than the freez- 
ing mixtures hithertoemployed. Being quick in its action, 
inexpensive, and comparatively odourless, he thinks it will 
Supersede ether or chloroform for small operations in 
private houses. Itis not adapted for large operations, a 
first congelation being evanescent, and a continued or 
general congelation rendering the dangers of frost-bite or 
mortification imminent, 


PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &o. 

1739. Doubling and drawing cotton, &c., F. D, Deboutte- 
ville—10d. 

1740. Ships’ waterclosets, H. W. Rosser—10d, 

1741. Collars and cuffs, R. A. Brooman—4d. 

1742, Tuning apparatus, R. A. Brooman—10d, 

1743. Looms, J, Keighley—ls. 4d. 

1744, Washing machines, W. H. Davey—8d, 

1745, Steam boilers, furnaces,and engines, E, Elliott—4d. 

1746. Railway carriages, L, Laure—8d, 

1747. Knitting machines, G. Davis—lIs. 

1748. Making bricks, W. R. Lake—gd. 

1749, Metallic tubes and rods, J. Atkins—Is, 

1750. Breech-loading fire-arms and cartridges, W. E. 
Newton—4d. 

1751, Railway points and crossings, W. McGregor-—10d, 

1752, Propelling vessels, J. Calyert—4d. 

1753. Telegraphy, I. Baggs—4d. 

1754, Locomotive engines, C. De Bergue—10d. 

1755, Tubular Structures, E. Deane—4d, 

1853. Securing envelopes, 8. Tripp—4d. 

1854, Drawing instrument, G. Clark—8d. - 

1855, Separating gold from ores, A. E. Molin—4d. 

1856. Railway signals, T. W. Fry, and A. de Metz—4d. 

1857. Food for animals, R. V. Tuson—4d. 

1858, Skelps for metal tubes, 8. Hingley—8d. 

1859, Presses, W. Hughes—4d. 

ms oa for railroad and other carriages, J. C. Walker 


1861. Flexible gas tubing, R. W. Lake—4d. 

1862, Lamps, A. H. Platt—4d. 

1863. Mattress and palliasse, $. Dummere—4d. 

1864. Pumps, R. A. Brooman—8d. 

1865. Opening and straightening fibres, J Thormmton,—8d. 
1866. Ventilators, J. P. B, Le Patourel—1s. 6d. 

1867. Seed and marure drills, J. Armitage—8d. 

1868, Cutting soles for boots and shoes, J, P. Wint—8d. 


1870, Sluices or dams, T, W. Wood—4d. 

1871, Tobacco pouch, W. A. Richards—8d. 

1872. Clearing guides for Winding silk, T. Pillings, and J. 
B. Whitehall—6éd. 

1873. Paper for floors, &c., A. H. Platti—4d. 

1874. Motive power, J. E. F. Ludeke ~ 84. 

1875, Cooling liquids, T. Clayton, H. Medcalf, and T. 
Medcalf—4d. 


.1876. Looms, M. Knowles—4d. 


1877, Artificial guano, D. M’Crummen—4d. 

1878. Connecting rails for railways, C, Henderson.—4d. 

1879. Disinfecting waertclosets, C, Nicolas—4d, 

1880. Railway signals, y. G. Rowe—lIs. l l 

1881. Separating fibres from waste fibres, H, E, Gilles 

1882. Puddling furnaces, D. Caddick—8d, 

1883 Covering crinoline steel, busks, &c,, W, Edwards—4d. 

1884, Melting pots and crucibles, G. N immo—8d. 

1885. Producing compounds metals, G. Nimmo~—4d. 

1886, Vermin traps, J. Miles—4d, 

1887. Shoeing horses, T. H. Inch—6d. 

1888. Portable charge holders, for breech-loading guns, C. 
Rosson—é8d, 

1889. Fire-arms and cartridges, W. Tranter—8d. 

1890. Propelling vessels, C. H. Simpson—2s. 10d, 

1891. Apparatus for indicating atmospheric changes, H. A 
Clum—ls. ôd. 

1892. Mechanism for propelling, driving, and forcing, T. 
Swinburne—10d. 

1893, Slide valves, R. C. Bristol—Is. 

1894, Breech-loading fire-arms and projectiles, W. La 
Penotiére—2s, 6d. 

1895. Organs and harmoniums, W. E. Evans, and R 
Smyth—l0d, 

1896, Envelope machines, A. V, Newton—10d. 

1897. Condensing apparatus for steam engines, M. L, Parry 
—8d. 

1898, 

1899, 

1900. 


Sounding signals and alarms, J. H. Wray—10d, 
Propelling ships, S. J. V. Day—10d. f 
Rendering wood incombustible, L. A. M, Chaulin— 
4d. 
1901. Covering spinning rollers, G. Taylor, and J. Crossley 
—4d. 


1902. Locks, J. Walton—Is. 6d. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 

Persons desirous of tendering for one or two detached 
villa residences, at Erith, Kent, S.E, near the railway 
station, can receive information from Mr. Herbert Ford, 
architect, 126, Wood-street, Cheapside, 

The Croydon Local Board of Health are prepared to re- 
ceive tenders from persons desirous of contracting with 
them for the formation, metalling, draining, and sewering 
the roads on the Metropolitan Land Company’s estate, at 
Thornton-heath, Croydon. Specification may be seen at 
the office of Mr. Baldwin Latham, C.E. , Town-hall, Croydon. 

Persons desirous of tendering for the erection of St. 
Peter’s Catholic Church, Doncaster, may see the plans and 
specification at the house of the Rev. E, Pearson, Christ 
Church-terrace, Doncaster. 

The Guardians of the Chertsey Union, in the County of 
Surrey, are desirous of receiving tenders for certain altera- 
tions and additions to be made at the Infirmary, at the 
Union Workhouse, situate at Chertsey-lane-end, in the 
parish of Chertsey. Specifications may be seen at the work - 
house. 

Tenders are invited for the various works required in the 
erection and completion of semi-detached villa residences, 
at Mortlake. Specifications can be seen on application to 
Gadsden Ellis, and Scorer, 18, Old Broad-street, H.C. 


TENDERS SENT IN FOR BUILDING 
WORKS. » 


For erecting a 75-quarter malthouse, at Newark-upon~ 
Trent, for Mr. John Wilson, Mr, Charles Baily, archi- 
tect :—Fretwell (accepted), £2,558. 

For erecting two 60-quarter malthouses, at Newark-upon- 
Trent, for Messrs. J. W. and H. Branston. Mr. Charles 
Baily, architect :—Mackenzie (accepted), £6,000. 

For erecting a 60-quarter malthouses, at Litchfield, 
Staffordshire, for the Litchfield Malting Company (limited), 
Mr. Charles Baily, architect, Quantities prepared by Mr. 
Charles Poland:—Dakin and Thorneloe (accepted), 
£3,209, 

For a detached residence, for Mr. N.. J. Fenner, at Black- 
heath. Mr. J. H. Rowley, architect :—Brass, £2615; 
Cushion, £2,520; Bland, £2,417; Kilby, £2,327; Hart, 
£2,248 ; Brown and Robinson, £2,203; Rogers, £2,034. 

For the erection of a villaresidence and offices, Rhayader, 
in the County of Radnor, exclusive of well,and also of 
stone, lime, and sand for walling purposes, for Mr. R. 
Richardson. My. E. H,Lingen Barker, architect :—Free- 
man (accepted), £973. . 

Fora new house at Ickleford, Herts, for Mr. Thomas 
Priest, Mr, J. Shilcock, architect. Quantities supplied :— 
Davies and Redhouse, £2,372; Butterfield, £2.267 ; Staple- 
ton, £2,255; Warren and Sons, £2,112, 

For Forest-hill Congregational Chapel, Stanstead-lane. 
Mr. H. Fuller, architect:—Howes, £38,210; Sawyer, 
£2,977; Perry, £2,970; Staines and Son, £2,948.: 

For residence and offices, at Croydon Common. Mr, 
Charles Rutley, architect :—Jarrett (accepted), £1,540. 


MEETINGS FOR THE WEEK. 
TunspAY.—Geologists’ Assoc., 8. 7 
TuuRsDAY.—Chemical, 8. 1. Mr. Schorlemmer, t Hydro- 

carbons in crude benzol, &c.” 2. Mr, Thorp, *‘Use oi 
metallic copper in organic analysis,” 8. Dr. Williamsou, 


i “ Constitution and representation of chemical compounds.’ 


Fripay,—ArcheologicalInst,, 4, 
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TUBE FIXER. 
ROM the, occasionally, faulty manner in which 
boiler tubes are fixed in the tube-plates 
trouble and bother is caused through leakage. 
Generally the tubes are tightened in the plates by 
tapered drifts or mandrils temporarily driven into 
them, or by the insertion of ferrules which are 
allowed to remain as fixtures. Among the mandrils 
used is that known as the expanding mandril, or 
that formed of segments capable of being forced 
apart radially by the insertion of a tapered centre- 
piece. This expanding mandril has a raised collar 
round that part of it which comes just within the 
tube-plate, this collar, when the mandril is expand- 
ing, forming a corresponding collar in the tube in 
which it is inserted. Excepting when a screw is 
employed to draw up the wedge of an expanding 
mandril the tightening of the tube has to be done 
by hammering, and this tends to harden, crystallise, 
and often to split the tubes. The tool, or tube- 
fixer, which we illustrate, has been designed by Mr. 
Tweddell, of Newcastle, to avoid this crystallising 
action. As will be seen, it consists of an arrange- 
ment whereby a segmental mandril placed within 
the tube to he tightened is expanded by hydraulic 
pressure. Fig. 1 is a longitudinal section of the 
apparatus applied to the tube; Fig. 2 isa trans- 
verse section ; and Fig. 3 is a modification in which 
an expanding tool is used to cut off the ends of 
the tubes. The mandril is so shaped that, when 
_ expanded, it slightly bulges the tube just within 
the tube-plate, and turns over the end outside as 
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done by hammering. The six segments of the 
mandril are held together by means of two india- 
rubber or steel springs placed in recesses, shown in 
Fig. 1. A central hexagonal wedge (Fig. 2) forces 
apart the segments of the mandril, this wedge being 
screwed into the end of a piston rod working in a 
small hydraulic cylinder. The piston is shown 
packed by cupped leathers on both sides, so that by 
udmitting water under pressure to either the one 
or the other end of the cylinder the piston may be 
focced either towards or from the'tube-plate. In 
some cases it is more convenient to use water 
pressure only for withdrawing the piston and ex- 
panding the mandril ; in this case the cylinder is 
either left open at the outer end, so that the piston 
can be drawn inwards and the mandril released by 
a blowfrom the hammer, or the cover is furnished 
with a screw passing through it by means of which 
the piston may be forced back. As shown in Fig, 1, 
the piston rod is packed by a cupped leather placed 
around it at the bottom of the cylinder, which latter 
is furnished with passages at each end for the ad- 
mission and release of water. When water is ad- 
mitted to the inner end of the cylinder the piston is 
forced in the direction of the arrow in Fig. 1, carry- 
ing with it the hexagonal wedge, expanding the 
mandril and tightening the tube in the tube-plate, 
the enlarged part of the cylinder bearing upon the 
tube-plate round thetube. When, on the contrary, 
water is admitted to the outer end of the cylinder, 
the piston is forced inwards and the mandril re- 
leased, the cylinder being held to the tube-plate by 
the collar on the outer end of the mandril, which 
fits into a recess in the enlarged part of the cylinder 
(see Fig. 1). To. cutaway the ends of the tubes, a 
mandril having cutting edges formed around it 
(Fig. 3) is substituted for that in Fig. 1. We see 
in the figure the cutting tool in use for cutting 
off the projecting end of a tube; it can also be used 
for removiog old tubes by cutting them through 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


the moveable mirror is altered, and forms an angle 


within the tube-plate. Those interested in the 
subject will observe the compactness of this arrange- 
ment and its consequent value. 


IMPROVED APPARATUS FOR DISTILLING 
WATER. TE 

There is probably nothing more dependent upon 
cleanliness and careful manipulation than photo- 
graphy. To secure good results, the utmost cleanli- 
ness is necessary, and each chemical used should 
be of the purest and the best. Even the water used 
for the nitrate bath and silvering solution should 
be clean and pure. More troubles arise from the 
use of bad water than most photographers imagine, 

and the difficulty of obtaining pure or distilled 
water has made many an aspiring confrère despair 
of making first-class work. 

This need be no longer so. By the simple 
apparatus of which we present a figure, the photo- 
grapher may distil water in any quantity, and as he 
desires it for use. 

It consists of a boiler, surmounted by a condenser, 
which supersedes the use of the old-fashioned 
worm ; and for cheapness and economy in using, is 
deemed the best for the purpose. 

Its construction is so simple that it involves no 
trouble or delay in its adjustment, and it may be 
used in connection with a stove, charcoal, or gas 
furnace. 

The water to be distilled is placed in the boiler, 
and where the boiler and condenser are fitted to- 
gether, there is a narrow space to be filled with 
water, for the purpose of forming a water-joint 
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between the two. The steam arises to the top of 
the cone-sharp condenser, and being condensed by 
the cold water poured upon the top through the 
funnel, trickles down the inside, is caught in a 
receptacle below, and flows into a bottle by means 
of the long nose at the side. As the cold water is 
frequently poured in through the funnel, the heated 
water rises and flows out through the short nose at 
the right of the still (see cut). The orifice at the 
top of the condenser must be kept tightly corked. 
Where ice is plentiful, it may be used on the top 
of the condenser, which will obviate the trouble of 
continually changing the water. They are now 
ready for the market, we learn, and may be had 
of your stockdealer. They are made to distil one, 
three, or six gallons.—Philadelphia Photo- 
grapher. 


STANLEY’S CYCLOSCOPE. 

A* instrument for setting out curves, costing 

but one-tenth the -price of a 6-in. transit 
theodolite, which shall do its work without any 
chance of error, and with great rapidity, is to be 
found in the cycloscope now being made by the 
well-known instrument makers, Stanley, of Great 
Turnstile, Holborn, from the designs of Mr. H. 
Temple Humphreys, C.E. The instrument has 
the appearance of a box-sextant, and consists of 
two plain mirrors, one fixed and silvered, the other 


adjustable, so that it may be inclined to make any 


required angle with the fixed mirror, and only 
half silvered. On it, immediately opposite the 
eyehole in Fig. 2, a line is engraved, for the purpose 
of ranging any object in a direct line. Each of 
the mirrors is fixed in a short tube, one working 
within the other (see Fig. 1), and around the outer 
one is placed a graduated scale divided into 
minutes, the degrees being read off on a second 
scale at right angles to the first. By turning one 
tube round the other, until the degree of the curve 
required is registered on the scale, the position of 
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more or less acute with the fixed one, so that were 
a line passing through the plane of each produced 
they would meet in a point forming the centre of 
the curve to be set out on the ground. In practice, 
on ranging the instrument with a rod at the tan- 
gent point, a series of its reflections are cast back- 
wards and forwards between the two mirrors; the 
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images will be situated at equal angular distances 
around a truly circular arc, and these angular 
distances will be equal to twice the angle 
between the two mirrors. Only four or five of the 


reflected images should be employed, ranging rods 

being placed at the points where they occur, and 

the position shifted as the reflections get too fairt 

to be reliable: After once setting the instrumert 

to the requisite tangential 
A $ 


angle, no other adjust- 
ment is required for the 
complétion of the who.e 
eurve of any radits 
and of any length, and 
no fixing is necessaly 
beyond the support of 
the hand on the top of 
a ranging rod set in 
the ground at thecom- 
mencement of tie 
oo curve, or as the accuracy 
of vision requires. The following proof is 
appended for the satisfaction of the mathem- 
tician :— 


Let A Q = a. 

” B Q = B. 

Then A Q =a. 
and QQ, = 20, 


» QQ, =8+8+2a=2a+42ġ 
7 Q Q, =at2a+2Bfa = 44428 
Generally Q Q, n= 2n a+2n B 
Q Qn, +1 = n +2) a2 B 
Similarly Q Ql, ,, =2" a +20 B 
Q Q 2p = 2 (2%at+(2nt2) B 


This may be tested by any work on pliysictl 
optics. 


The operation of cutting the Koh-i-noor diamoid 
occupied thirty-eight days of twelve hours per diy 
without intermission. Some parts of the stone wee 
so hard that in six hours time, with the whel 
revolving 2,400 times per minute, scarcely my 
progress was made. 

Rainway Werar.—Dr. Angus Smith, when 
travelling in a railway carriage, collected some of 
the particles of dust which floated in the air, ad 
which seemed to shine with a metallic luste. 
On examination these are said to have been fomd 
to be in reality rolled plates of iron, which seened 
to have been heavily pressed and torn up from ihe 
surface, E 
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~SMITH’S STEAM GAUGE. i 
ROBABLY the best steam gauge is that which 
Watt left on his low pressure boiler—the 
pressure supporting a column of mercury, which, 
with unfailing accuracy, indicates the slightest 
variation of pressure; but the adoption of the 
high pressure system necessitated the extension of 
the column of mercury to such a height that it was 
very inconvenient to continue its use. Accordingly 
a host of patentees have come forward with every 
variety of spring into which it was possible to 
twist steel or india-rubber, with what success they 
best know who. have used them. Mr. Smith, of 
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Stowmarket, tried his hand at making one ; how 
far he has succeeded let the annexed engraving 
tell. It has been engraved from one which cost 
buta few shillings to make, and has been on the 
boiler to which it is now attached for several years 
past, and has cost nothing for repairs during 
that time, Mr. Smith says, “I do not expect 
itwill be either trouble or expense during the next 
_ 50 years.” 

The bends A and B are filled with water. The 
parts ©, D, E, are filled with mercury. The 
column of mercury in the syphon C cannot rise 
without also forcing up the columns D and E ; and 
instead of the float rising an inch for every pound 
pressure as heretofore, the Smith gauge rises one- 
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third of an inch for thesame. Further explana- 
tion is superfluous ; the illustration tells all that 
is required ; its recommendation is the simple fact 
that for years it has acted well, and bids fair to 
continue to do so. 


SOLUTION OF THE EGG PROBLEM. 

If the Times newspaper, when it is stated, in 
its leading article of the 10th of May last, ‘‘ It is 
really impossibe to make an egg stand on its end ; 
so Columbus crushed in the impossible basis, and 
made it stand, though with some damage to the 
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refractory shell,” had only added, “as the egg has 
been cast forth from the mother-bird,” then its 
eloquent writer would have stated a simple and 
provable fact; for in that case it is really im- 
possible to make an egg stand upon its end ; but 
not for the reason assigned in the Times news- 
paper—viz., that the basis is an impossible one, 
unless wedo as we are told Columbus did—namely, 
crush in the refractory shell, and so make it 
stand.:—the truth being, that either end of the 
egg-shell furnishes a completely sufficient basis for 
the egg itself to be poised upon and be made to 
stand. The reason why the egg cannot be made 
to stand on its end when it comes forth from the 
hen, unless manipulated upon, is, that the Divine 
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arrangement for the future hatching and giving 
due shape to the young chick has caused the 
centre of gravity of the.contents of the egg to lie, 
not at either end, butz one side; but if we re- 
move the centre of .gyayity,. by shaking the egg, so 
that the contents will follow, it to either end of the 
shell, then, by thé Miwa of gravity, the egg will 
stand upon either ‘poiht?: Lo effect the downward 
course of the heaviest parts of the contents, to 
the narrow as well as the broad end of the shell, 
only requires a little skill and patience, and then 
the egg will stand upon the narrow basis just as: 
firmly as upon the bread. end, and that, too, 
without doing any damage to the refractory shell z 
—the fact being the:shell has nothing to do in 
creating the difficulty. If, however, the egg is 
allowed to be under the hen, so that the young 


| chick is actually formed, then, and in that case, 


it will be impossible,.sby.any process of shaking, 

to alter the centre*of..gravity, and such an egg, 

in such a condition‘as that, can never be made to 

stand upon its end.. Permit me now to let your 
readers into a littlesecret, whenever they come across 
a certain class ofsavants who meet you with in- 

credulity, and.-will not give you so much as a 

hearing. In that case, let your readers do as I 

did : use the talismanic words, ‘‘ I shall wager you 
one hundred pounds.” This argumentum ad cru- 

menam produces a most magical effect. I have 
always found it so, and certainly did in the 
present instance; for when I stated, “I am 
ready to wager one hundred pounds that it is not 
impossible to make an egg stand upon its end 
without breaking in the refractory shell,” my 

opponents became mute, and I felt justified, seeing 
they would not, in the first instance, so much as 
give me an opportunity of explaining how the 
thing was done, to amuse myself-at their expense, 
which I did as follows :—I first produced a fresh 
egg, the contents of which I had previously 
caused to flow to the broad end of the shell, and 
I said, ‘* Now, gentlemen, there is an egg ; at my 
command it shall obey any person present, and 
the laws of its nature will allow it to stand on its 
end: while here is another egg (which I was 
aware had the chick well formed within it), that 
at my command will, from the laws of its nature, ` 
allow none amongst us to make it stand, unless 

we crush in the shell,” They all seemed a good 

deal amazed atthe result, seeing that none of 
them were aware of the cause, seeing both the 
eggs manifested the truth of my language, inas- 
} much as one egg would and did stand upon its 
end, and do as it was bid; but nothing would 
make the other do so short of breaking in its 
shell. Your readers, however, will find in the 
above narrative the true explanation and full 
solution of the egg problem. In conclusion, permit 

me to assure, through your widely-circulated 
columns, our numerous midland journals, who 
have paragraphs headed, ‘‘ ‘The Vicar of Leaming- 
ton on Eggs,” it would; be more correct to say, 
“ The Times Newspaper upon Eggs” ; for on the 
present occasion the: .elequent writer in that 
journal, when he saé-upon eggs, only addled the 

problem ; and in future, when some indignant 

political reader of its pages will occupy himself by 

pointing out its various contradictions, py only 
allowing afew weeks to intervene in its publica- 

tion, we may hope he will let go:his useless anger, 

| and be so good as to keep his temper with our 

| leading journal, which, in fact, notwithstanding its 
mistakes,—which are neither few nor far between, 

—is for all that an honour and credit to our 

country, and apologize for it to puzzled foreigners, 

by good humouredly suggesting, concerning its 

self-evident contradictions,—“ Oh, it is only the 

Times newspaper balancing eggs!”—From the 

Atheneum. i 


'TESTIMONIAL.—A testimonial consisting of a 
handsome gold watch and chain, enclosed in a 
moroccocase, has been presented by the proprietors, 
managers, and workmen of the Fenton Park Works, 
Staffordshire, as a token of regard and esteem, to 
Mr. Charles Leighton, who has. for several years 
been cashier to Messrs. Stott and Co., and is now 
about to embark in the colliery business on his own 
account.. 
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LETTERS TO THE EDITOR. 


| We do not hold ourselves responsible for the opinions of 
our correspondents. | 


POWER OF TELESCOPE, &c. , 

_‘Sir,—If your correspondent ‘* Cepheus” réally wishes 

to obtain the power of his telescope with greataccuracy, 
he had better buy a dynameter; the simpler form costs 
25s., and is sold by Troughton and Simms, opticians, 
138, Fleet-street, London. It consists of a very finely 
divided scale viewed by a microscope: the divisions of 
such scale, by means of the object glass of the micro- 
scope being made to read accurately ‘002 inch each. 
But, if his object be merely to obtain an approximate 
idea of his magnifying power, the fine lines engraved 
in the straight feather-edge of theivory scale, usually 
sold with a case of instruments, ought to answer his 
purpose: or, better still, he might borrow the micrometer 
, eye-piece of some friend who possesses a microscope, 
‘and measure the little image with that. He will, of 
course, in the last two cases, require to know the value 
of the divisions on the scale, or on the ruled glass ofthe 
micrometer, respectively. 

The last part of your correspondent’s query is obscure. 
Does he wish to know the angular magnitude of a dis- 
tant object, say the angle under which a man 6ft. high 
is viewed at a distance of two miles and a half? or does 
he wish to be able to calculate the real size of an object 
at a known distance from its apparent dimensions P or 
what? If he will state this clearly, I will try and 
answer him, 

A FELLOW or THE ROYAL AstRonomicaL Sociury. 


THE LATHE. 

Sir,—I am highly pleased with your determination to 
re-commence your articles on the Lathe. I have for some 
time been of the same opinion as your other correspon- 
dents, with regard to the brevity of your essays on 
that most useful tool. I have been occupied for 32 
years amongst books and periodicals and confidently 
assert that the Enanuise Mrcuanic is the xe plus ultra 
of useful and mechanical publications that are known 
tome. Allow me in conclusion to express my warmest 
thanks to Cameron Knight, and many other talented 
friends who so kindly contribute to your publication, 
Wishing you every success. PHILO-MEOHANIC, 


l A WORD OF PRAISE. 

Sir, —I am greatly pleased with tho EnaLuIısam Mr- 
CHANIC, So much so, that I would at any time sooner go 
without my dinner than it, ifI could not afford both. 
Allow me to wish you every success. I believe it will 
be a great boon to many, and wish that the hundreds of 


young men who waste their time, health, and money . 


in the public-house would study its pages. I feel quite 
sure it would soon become to them a source ofreal benefit 
and pleasure. A., B. 


CONE PULLEYS TO SUIT THE SAME STRAP. 

Sir, —T his question is engaging the attention of 
correspondents of the EnqnuisHh Mucnwanic, asit did 
those of the Scientific American about two years ago. 
The following is, I believe, a full summary of the facts 
then elicited, and may prove of use to brother 
mechanics. l 

Case 1. Given: distance between centres ; diameter 
of largest pulley, diameter of smallest pulley, correg- 
ponding in position. l 

To find : pulleys giving equal speed with the driving 
one, and intermediate speeds. 


Exa{ĮmrLE. Distance between centres of pulley shafts ` 


48in., diameter of largest puiley, driver, 24in. diameter 
of smallest, driven, 4in. Draw this full size on a draw- 
ing platform or board, draw the tangents to represent 
the strap reaching from pulley to pulley, measure this 
all round, it. will be about 142in. From this strap-length 
subtract twice the distance between centres, 142 —96 = 
46in. Divide this by 3:14, which gives 146in. ; this is 
the diameter of two equal pulleys suitable to our strap. 
Draw cireles of this diameter around the two centres. 
If it is required to have a pulley intermediate between 
the greatest and least, ‘‘ divide the space between the 
circles into two equal parts, and describe other circles 
through these; these will have their respective 
diameters 19°3in. and 9°3in.”? The sentence between 
marks of quotation requires explanation. The same 
space may. be divided into as many equal parts as it is 
desired to have intermediate pulleys. 

Case 2. Given: diameters of all the pulleys in one 
cone : and diameter of least pulley on the driven cone, 

To find : pulleys as before. 

HxaMpneE 1. Diametersofdriving pulleys14'12in,,10.8ini; 
diameter of smallest driven pulley 4in. Add greatest 
to smallest diameter, 14 + 4—18. This 18 is a number 
from which if all the given diameters of driving pulley 
be subtracted one after another, the results obtained 
are the diameters of corresponding driven ones ; thus: 
18 — 6 = 12. 18 —8=10. 1 Tf the re 
quired pulleys are made respectively 12, 10, 8, and 4ini. 
diameter,J the belt will run correct on any one of the 
four sizes. 

Examp.LE 2. Given: drivers. 14, 11, 9, 6in: diameter, 
least driven Sin. 144+ 5=19. 19—11l=8. 19—9 
10. 19 — 6 = 13. Diameters of driven pulleys are; 
therefore, 5, 8, 10, 138in., all for same strap. 

Cse 8. Given: velocity of driver cone; diameter of 
each pulley-for equal speed ; and velocities required. 

To find: diameters of pulleys on eaeh cone. 
Examrzte. Velocity of driver shaft 100. Total 
diameter of pair of pulleys, 20in. Velocities required 
75, 150, 225; 300. 

Ratio.of 100::75 is same as 4:3. Therefore, 20 has to 
be divided into parts, proportioned as 4:3. The total 
parts are 7, 20+ 7=26-7th 26-7th x 3=8 47in, for 
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driver pulley, 26-7th, x 4 —=11 3-7in. for driven pulley. 
In the same way for the other speeds: 100: 150 = 2:3 
20+ 5=4 4 x 2 =8 driven. 4 x 3= 12 driver. 
100: 225 = 4:9. 20 + 183=17-13th. 17-13th x 4—6 
2-13th driven. 1 7-18th x 9 = 18 11-13th driver, 
100 : 30 =1:3. 20+4=5,5x1=5driven. 5 x 3= 
15 driver. 

Casu 4. Given : distance between centres, diameter ot 
driving pulley and’ driven. 

To find: by calculation, length of strap and diameters 
of pulleys for equal speed. 

EXAMPLE. J Distance between centres 48in. as in case 1, 
driver 24in. diameter, driven 4in, diameter. Square 
the distance between centres, 48 x 48 = 2304. Square 
difference of two radii 10 x 10 = 100. Add these squares 


together and extract square root. „2404 = 49°03, this 
is the length of tangent strap reaching from one wheel 
to the other. Find half circumference of each pulley. 
3'14 x 24 = 75°36, the half of which is 37°68. 3°14 x 4 
= 12°56, its halfis 6°28. These two halves added to twice 
tangent strap gives total length of strap. 87°68 + 6°28 
+ 98°06 =, 142.02in., which is sufficiently accurate for 
practice. 

Twice distance between centres taken from total strap 
and the difference divided by 3°14 will give diameter 
ofgtwo equal pulleys. Thus: 14202 — 96 == 46°02, which 
+ 3'l4 = 1465. The reasons for these two operations 
are very simple but are omitted to save space. This 
diameter doubled, 29°30, can be dealt with as in the 
preceding case in order to obtain set variations of 
speed. The points of contact of a strap on wheels of 
equal size will, of course, be at the ends of diameters of 
each wheel. This will not be the case if one wheel is 
greater than the other, but if we may trust American 
authorities, this surplus lapping on the one wheel and 
deficient lapping on the other so correct each other that 
no difficulty arises from it. A new strap should be cut 
one-tenth of aninch shorter for every foot than is re- 
quired. QOiling with neat’s foot oil greatly increases 
durability and of the two improves the friction. 

Never having taken notice of the method by which 
this problem is solved in the workshop, I am no judge 
of the utility ofthe above. The results are true to about 
one-tenth of an inch. Common sense would dictate that 
in turning pulleys down, one finished cone should be, 
where practicable, hung at its true future distance from 
the cone that is being eperated upon in the lathe, and 
each pulley should be then tested by a tape-line till its 
tension on each pair is the same. H. Hugsz. 


BOAT BUILDING. 

Sir,—I observe in your paper a question asked by 
* Double Canoe’? relative to his idea of vessels of this 
class being built. During my residence in the East I 
have observed the action of various kinds of double 
boats and vessels as used by the native owners in Ceylon. 
I have frequently been in these boats, and can give your 
correspondent interesting and valuable information 
relative to the same. Noting at the same time a letter 
from Denton, about steam engines for a small steamer, 
Ishall be happy to show him my patent turn-screw 
paddle-wheels ona beautiful working model; I guarantee 
greater speed than feathering float wheels, with no 
vibration whatever, or paddle wave. My paddles are ap- 
proved of by the first engineers and naval scientific men 
of the day. I shall also be pleased to show any inquirers 
my “‘fish-tail rudder,” now adopted by a large number 
of ships on the Thames, Mersey, and Clyde, also sea 
steamers, superior to any invention extant. I have 
also a beautiful schooner, 4ft. 4in. long, built to my own 
order on the lines of the fish “ Bonito,” surpassed by 
nothing built yet for speed, being built to a scale, and 
can be seen at the Serpentine by appointment. Iam at 
home daily at 10 a.m., or 6 p.m., and will be pleased to 
show any of my models or inventions to any of your 

correspondents. J. McGrig¢or Crorr, M.D., 
Late Her Majesty’s Ceylon Rifles. 

Mandarin Villa, 8, Abbey Road, 
St. John’s Wood, N.W. 


SUBMARINE BOAT. 

Sir,—Can I be allowed space for a few remarks on the 
above subject? I perceive froma recent letter in the 
Mechanics’ Magazine, signed John Monjo, in which 
he says—“‘thattheiron-cladand turret ships will behere- 
after at the mercy of the “Ichthyneus,” a submarine 
boat invented by Mr. Monturiol, a Spaniard, and built 
upon his planat Barcelona.” He then goes on to describe 
the most wonderful feats that this fish-shaped boat can 
accomplish. Now, I must certainly confess my 
ignorance of its thorough construction, and am quite 
at a loss to conceive how they will maintain a sufficient 
supply of pure atmosphere for so long a period of time 
as may be required if not self-generated. In this age 
of surprising wonders, it is very hazardous to 
express a sceptical opinion asto the endurance of the 
human frame (brain and lungs) under the suffocating 
effect.of a mixed and vitiated air, beneath a long-con- 
tinued pressure of many feet of water from above. I 
suppose like the finny tribe, the crew must occasionally 
rise to the surface to inhale fresh air; and if they did 
so in the daytime they might be discovered, and 
destroyed by the enemy. T.G. 


SQUIRE BAXTHR’S WEATHER GLASS. 
Sir,—The weather glass so much recommended by 
Squire Baxter in the current number of the ENGLISH 


| Mrcwanic, is by no means such a valuable guide as 


Squire Baxter and myself would wish. It can hardly 
be said to be a barometer at all; possibly it might be 
made to assume some such position as an air thermo- 
meter, but even then an incorrect one. Does Squire 
Baxter read the Popular Science Review? If not, he may 
feel interested in the following account which I copy 
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verbatim for the benefit of your readers in general. 
It occurs in Vol. for 1864, page 420 :— . 

“ Galileo’s Weather Glass.—In the course of the year 
1862 a letter appeared in the Atheneum describing a very 
simple form of barometer, which was made by filling a 
pickle bottle with water and plunging into it a Florence 
flask with the neck downwards. It was said that before 
rain the water rose two or three inches in the flask, 
and on the approach of fine weather it fell proportion- 
ally. These statements were then contradicted by 
other correspondents, who asserted that on the approach 
of fair weather the water rose, and as wet weather 
neared it fell. Mr. George Rodwell, F.C.S., now 
explains the originof these contradictions. In experi- 
menting upon the influence of the atmosphere on a 
water barometer of the kind described he employed a 
tube with a diameter of 1-16th of an inch, and a length 
of 2ft. llin. ; the bulb was 2in. in diameter and con- 
tained=68 cubic centimeters of air at 48° Fahrenheit. 
The open end being placed in a vessel of water, the 
latter fluid rose in the stem to a height of 12in. It 
was found that increased pressure of atmosphere and 
similtaneous diminution of temperature caused the 
water to ascend in the tube. The result took place for 
the following reasons :—(1.) The tension of the outer 
air was greater than that of the air in the bulb. (2.) 
The air in the bulb was contracted by diminution of 
temperature. (3.) The tension of the aqueous vapour 
in the bulb was diminished. It was found also that 
for reasons of a converse nature, the water descended 
in the tube when the temperature rose and the 
atmospheric pressure was reduced, It seemed, there- 
fore, that the increased pressure caused the water to 
ascend, whilst increased temperature caused its 


‘descent: so that whenever both these agencies were 


at work, the alteration in the height of the water 
depended. upon which of the two was superior. Herein 
then lay the cause of the discrepancies. If the tempera- 
ture was constant the ‘weather glass of Galileo would 
be a faithful instrument, but as the temperature does 
not always correspond to the pressure of the atmo- 
sphere, the elevation of the water in the stem could 
not be constantly proportionate to the density of the 
external air, &c.’? 

As a simple example I may add that here in York- 
shire my corrected white bulb mercurial thermometer 
is at 102° Fahrenheit in the sun, but my aneroid is going 
back (possibly for thunder). Where would have been 
the water in the bottle ? Mine under somewhat similar 
circumstances used to be empty! The heat had 
expanded the air in the bulb and it so remained of 
course till a change took place in the temperature. 

PLODDER, 


PROCESS OF TEMPERING STEEL INSTRUMENTS. 

Sir,—Looking over an old volume of the “ Penny 
Magazine,” in No. 228 ofthe old series, I came across 
a method of tempering steel which it struck me would 
be interesting to many of your readers. I enclose a copy 
should you thinkit desirable to insert itin your columns. 


oe 
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INSTRUMENTS. 

e A correspondent (Mr. Cesar Coleclough, of Tintern 
Abbey) has given us the following account of a 
process by which steel may be tempered so as 
to retain its maximum of tenacity. This’ object 
which will be of much importance to many of our 
readers, is attained without bringing the instrument 
subjected to the process into immediate contact with 
fire, air or water. Our correspondent speaks with a | 
particular reference to drills for piercing glass, gray 
cast iron, porcelain, &c., probably on account of the 
greater importance of a well-tempered instrument in 
such employment; but itis evident that the process is 
equally applicable to every instrument in which a good 
temper is of particular importance, whether a tool or in- 
strument of common use, as a razor or a knife. The 
following is the process :—Prepare Park’s fusible alloy 
by melting in an iron ladle, with a little resin, five parts 
of bismuth, three of lead, and two oftin. Make a tube 
of wrought iron, with a welded bottom and a well-fitted 
iron stopper: the pipe of a broken key will do very well 
for small articles ; and for larger anold gun barrel, with 
the touch hole and breech welded, willin most instances 
answer. Then fill thistube with the above alloy, and 
introduce therein the instrument to be tempered, and 
put in the stopper, which should be somewhat tapering, 
so as to enter the alloy and keep the instrument below 
the surface; of course the tube will be only so far filled 
with the alloy as to allow room for the dilatation of the < 
metal without the displacement of the stopper. ' Then 
bring the whole to a bright red heat, and afterwards 
plunge it into cold water. Take out the stopper and re- 
verse the tube in boiling water, when its contents will 
fall out and the operation is completed. Ifit be a drill 
which has been subjected to this process, it will cut 
glass, and preserve its sharpness during many repeated 
trials if kept moist with oil of turpentine. 


ACCIDENTS IN TUNNELS. 

Sir,—This week I notice an article on “Accidents in 
Tunnels,” in your valuable paper, and you mention an 
invention for making a train signal itself clear through 
a tunnel, 

I have made a few experiments on this subject, and 
have at last designed an apparatus which would, I 
believe, ensure absolute safety from all such accidents, 
for, contrary to the invention mentioned in your article, 
this apparatus does not work by signal (a signal might 
possibly be missed in a fog, or by some means), but it 
acts directly on the train itself. It is applicable not 
only to tunnels but to every part of a line to prevent the 
possibility of a train being run into by another from 
behind. Itis very evidenta-train is as liable to break 
down anywhere else as in a tunnel, and in a position 
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where it could not be seen from the train following till 

too late to prevent an accident, as for instance, 

on a sharp curve; safety from accidents of this kind 

would be insured by the use of the apparatus referred 

to. Any party can learn particulars by applying, by 

aes to W. E. Hicxnrwe, 2, Pudding-lane, Eastcheap, 
ondon. 
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_ THE INVENTOR OF THE SLIDE-REST. 

Sir,—I have not sufficient mechanical lore to authorise 
a decided opinion on the above point. Your corres- 
pondent, Mr. Henry Whitehead, in No. 65, alludes to 
Mr. Mandesby ; this I should think must be a misprint 
for Maudslay, to whom Mr. James Nasmyth, O. E., dis- 
tinctly attributes the slide-rest. I quote his words in 
Mr. Weale’s Elements of Mechanism, 1858-9. He says, 
page 232, “I allude to the late Henry Maudslay, en- 
gineer, of London,—to him we are certainly indebted for 
the slide-rest,”” I think this may be taken conclusively 
as a positive assertion that the inventor was thelate Mr. 
Maudslay. Now Mr. Nasmyth is high authority, yet 
not of sufficient weight to obliterate, from my mind at 
least, the singular fact that so far back as the year 1796, 
Bergeron, of Paris, in his description of turning lathes 
and machinery, gives not fewer certainly than fifteen or 
sixteen views of the iron or brass slide-rest in general 
use at that remote date. It was then constructed on 
the very same principle and similar form to those of 
the present day, and quite as well adapted for the 
heaviest as well as for the lightest lathe work. And, 
Judging from his simply alluding to it as a necessary 
appendage to the rose-engine, then (1796) an invention 
of a hundred years’ standing, it would appear to have 
been an old and well-known contrivance. 

I do not send you diagrams in corroboration of these 
antiquities—but they are at your service should you 
desirethem, As it is, I think Mr. Nasmyth’s assertion 
is quite disposed of. CENCINO. 


_ DESIGN FOR A SIMPLE GOVERNOR. 
Sir,—Enclosed is an idea of mine of a simple governor. 
B is a float made of zinc, or some light metal, so that 
being air-tight it will attempt to rise to the surface 
of the water; it is connected with a crank that 
fits in the ship’s side through a stuffing box, and onthe 
inner side is another crank connected with rods to 


throttle valve; so that when the propeller is immersed 
the float presses against the stud and opens the valve 
when the ship begins to pitch and_ causes the propeller 
to be out of the water; the float B falls, and partially 
closes the valve, thereby at once acting and keeping the 
engines from running away. A, throttle valve; B, float; 
C, rods from inner crank to throttle valve crank; D, 
stud; E, steam pipe. CHIPS CATHCART. 


THANKS. 

Sir,—Many thanks for inserting my queries in your 
valuable paper, and also to Mr. R. Pearson, for his kind 
information, which has saved me much trouble and 
Bome expense. ae Joun Haun, | 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


CirciE.—Will some subscriber give me a little infor- 
mation which will enable me to find how many square 
inches there are in any given circle P—MECHANIO. 

Soap Maxine.—Will George Dutton or any other 
reader inform me how to make a good hard soap from 
cocoa nut oil and tallow, or tell me where I can get 
_Rurten or Murfit’s work on soap making? I have 
written to Spon & Co., of Bucklersbury; they say it is 
out of print; either second-hand or new will do for 
me.—R, D. i 

PoutsH, &o.—Will some kind reader answer two 
questions for me? 1. How to obtain a durable French 
polish on furniture P? Although I use but little oil to 
my rubber, my polish will not retain its brilliancy. 
Perhaps a member in the trade will explain his. 2, 
Can any reader give me the formula for preparing 
methylated spirit; can the spirit of wine be separated 
from the compound P—ExpERIMENTALIST. 

Tempering Stern.—Can any reader inform me 
what causes the different colours to appear on steel 
while it is being tempered; and explain why they 
disappear after a certain heat?—H. HARDING. 

CaRPENTER.—Can any reader inform me where I can 
buy well-seasoned fancy woods, such as boxwood, beech- 
wood, tulipwood, &c., in small quantities P—W. B. 

SHIPBUILDING.—I should feel greatly obliged if any 
correspondent would give the name of any reliable work 
or works on building ships with timber sides and iron 
frames,—also the nameof the publisher.—SHrpwRIGut. 

HLEctRIc Ligut.—Will some reader tell me the num- 
_ber of batteries required to procure the electric light, 
and say also where silver thin enough to make a Smee’s 
battery may be purchased P—A MAIDSTONE MECHANIC. 
_. Bram Enginze,—Will any reader answer me the fol- 

lowing question :—Suppose in a beam engine the cylin- 
der was placed a greater distance from the axis of the 
beam than the connecting rod, would the power gained 
thereby be greater than the loss of power caused by the 
shortening of the crank P—EH, AULT, 
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Sun Drazn.—Will some correspondent inform me how 
to make a sun dial, to be placed in a garden in an hori- 
zontal position P—Sam. Exuxis. l 

LENSES FOR MARINE Grass.—I have succeeded in 
grinding and polishing several lenses, from the direc- 
tions given by “Paracelsus,” for which I am very much 
obliged to him. Now I wish to make a marine glass as 
powerful as possible, of not greater length than nine or 
ten inches. Will some talented corresponpent kindly 
furnish me with a description of the lenses necessary, 
and render me under greater obligation to the ENGLISH 
Mrcaanrc? I find red sulphate of iron mixed with 
beeswax, the best polishing surface, but it must be 
washed very clean, the polish being clear and defined 
when the shadow of a bar is brought across and ex- 
amined by a microscope,—LEx. 

TRANSPARENT GLAss.—Will any correspondent tell 
me if there is any plan to render fiuted or ribbed glass 
transparent, when seen through an achromatic telescope 
at the distance of about 200 or 300 yards P—P. GoRNALL. 

CENTRES FOR WatcHMAKERS’ LatHE.—Has Mr. Jobn 
McKay, or any other correspondent tried aluminium 
bronze for the above purpose ? From its hard and dense 
nature, I should think that it would be likely to answer. 
—COPPER. 

WEITE’ S PARALLEL Morron.—Will any reader ex- 
plain White’s parallel motion for converting the recip- 
rocating circular motion of the great beam of the steam 
engine into a reciprocating rectilineal motion adapted 


_to the piston rod ?—H. H. H. 


Worxine or Enernr.—I have working a pair of 
small beam engines.. Will any reader inform me the cause 
of their running back when I shut the steam of?— 
NOvICcE. 

Tar Lrmse-LiaHt.—I purpose trying the experiment 
of lighting my shop with the lime-light, after the plan 
which has appeared in the Enq@uisH Mrowanic. Will 
Squire Baxter have the kindness to explain how to make 
the two gasses, give the necessary apparatus and 
materials used, and explain how the lime sticks are 
made.—A PawNnBROKER. 

Drinnine Carna.—Will any subscriber assist me? I 
want to drill shall holes in china work. What shape and 
temper ought the drill to be, and what sort of cement 
will stand both hot and cold water P—ONE or THE 16TH 
Hants. 

Protrograpuic Toning.—If “Jupiter” will state 
whether by prepared paper he means the ordinary 
albumenized—withcut exciting, or if he would require 
albumenized paper, excited by the vendor, I could give 
him the fullest particulars. Probably he is a beginner in 
photography; could he not readily obtain what he 
requires from some photographer in his own neighbour- 
hood? IfnotI will supply his wants inthe matter of paper 
for cartes de visite; and further, by “sets” does “Jupiter” 
mean the placing ofa negative in the frame to print from; 
or (which is most likely) the toning and fixing, that is, 
lst, imparting a good colour or tone to the print, and 
2nd, making the print to withstand the action of light. 
For toning an easily-managed and economical bath is 
made up thus: Into a clean vessel pour half-a-pint of 
water (that has been boiled, if distilled water is not at 
hand), dissolve in it whilst warm half a drachm of 
acetate of soda, and then add of chloride of gold 1 grain, 
when cold, well wash the prints in a clean vessel; 
ordinary river water will do, and when all trace of 
milkiness is gone immerse the prints in the solution till 
the desired colour is attained, after which wash again 
in a clean vessel, and immerse one print at a time in a 
fixing bath made of hyposulphite of soda, 4ers., water, 
1 pint, use cold, and keep moving the prints for about 
10 or 15 minutes, after which time they may be washed 
to remoye all traces of the hyposulphite, then mount, 
&¢.—CHEMICUS. 

Sprir Pras.—Can any friend tell me the process for 
splitting peas such as are sold for domestic purposes?— 
DOMESTIC INFORMATION. 

Woop ror Fisnine Rops.—Will some correspondent 
tell me the best description of wood of which to make 
the joints of a fishing rod, say how the joints are 
rounded, and fitted, and also how the ferrules are sol- 
dered, what kind of varnish shoil! be used, how to 
make it, or where to procure it P—wWm. HUGHES. 

Morsn’s Twist Dritts.-Can any correspondent 
give me the address of av. agent forthe sale of Morse’s 
twist drills? An advertiser in the ENGLISH MECHANIC 
professed to sell the article I am in want of, and on my 
sending a remittance I received a receipted invoice, but 
no goods. I have no doubt others of your readers have 
been served the same, andit may happen that some one 
looking over back numbers may find the said advertise- 
ment, and have cause like myself to repent it.—T. T, 
PARKINSON. i vo 

[We regret to say that we have received many similar 
complaints. We have also, to a certain extent, been suf- 
ferers, as the individual alluded to has neglected to 
settle his advertisement account.—Hd. E. M 

OSCILLATING CyLinpERS.—Will any correspondent 
kindly inform me of the principle of the oscillating 
clylinders used in marine engines with their slide 
valves ? I am quite a novice, sol pray any who may 
answer to use as few technical terms as possible.— 
JoHN THOMAS 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 

VERTICAL ENGINE.—I wish to exchange some parts of 
a vertical engine, nearly l-horse-power, for a small 
model of either a locomotive or horizontal engine. The 
cylinder is truly bored, 3in. bore, and 7in. stroke, steam 
chest, and cover with glan, cylinder cover with glan, 
frames, bedplate, and two lower parts of pedestal, also 
fly-wheel, shaft, turned, and all bolt holes drilled. 
Apply to T. F., 15, Butter Market-street, Warrington. 

TELESCOPE, &c.—I have an achromatic telescope, 


fitted in a walking stick, by Chadburn, Sheffield, 16in. 
focal length, lin. achromatic object glass, screwed in 
brass cell, and 4 lenses, eyepiece of the best construction, 
will distinctly show Jupiter’s moons, is perfectly achro- 
matic, being remarkably clear; itis very light, length of 
stick 3ft.; which I will exchange for second-hand bellows 
camera, whole plate size, in perfect working condition. 
I have also a small working model steam engine made 
out of solid metal, the fly-wheellin. diameter, or about the 
size of a halfpenny in circumference, length of cylinder 
about 3-8 of an inch, diameter of cylinder under 3-16, and 
will run several thousand revolutions in a minute, with 
3lb. steam to the inch; it is a beam engine and has small 
taps in proportion to its size, which I will willingly 
exchange for a whole plate, triplet or double lens, by 
Ross.—ScaPpEMENT, 

TELESCOPE FOR Microscorz.—I have an unfinished 
Gregorian reflecting telescope, 6in. aperture, and about 
30in. focus, with sheet-iron tube 4ft. long, brass specu- 
lum box, eyepiece (without lenses), castings for 
portab*e equatorial stand, &c., &c. The specula are 
ground, polished and good To be exchanged for 
second-hand achromatic microscope of not less 
than 250 diameters power.—Address Mr. PENTECOST, 
Bruce-grove, Nottingham. 

Enerossing Prens.—Can any reader inform me 
where Ruddall & Co’s engrossing pens are to be had 
and the price per box?—Horartio. 

Booxs ror LatHz.—I have a set of the “ Builder’s 
Practical Director,” published in 32 parts, with some 
very good plates, some coloured, cost 32s. ; and about 
10 parts of the ‘‘ Builder’s Magazine,” a very scarce 
work, with very fine wood engravings, which I would 
exchange for a good second-hand 6 centre lathe driving 
head. Address E. Symonps, 3, Princes-street, Cadogan- 
street, S.W. 

‘Booxs.—I have some very interesting books, including 
the Leisure Hour and Sunday at Home, for the years 1864 
and 1865,in numbers. Iam willing to exchange these for 
a good copy of Shakespeare’s werks, nistory of England, 
or works of Josephus, Address hinxs, 36, Napier-street, 
Liecester. . 

CORNET FOR VELOCIPEDE.—I should like to exchange 
a valuable cornet with case, crooks and mute, 2 silver 
plated mouth pieces and patent waser valve to let out 
water whilst playing, for a first rate velocipede, to carry 
one; must be nearly new and made by a first-rate 
builder. The writer has been offered £5 10s. by a pro- 
fessional player forthe instrument. Address G. KEMBLE, 
22, Cornbrook-street, Chorlton road, Manchester. 

Back NUMBER oF Enesa Mxcuanic.—H. R. can 
have No. 31, Vol. II, of the EnauisH Mronanie, by send- 
ing three postage stamps to F, WHITAKER, 370, St. 
Vincent-street, Glasgow. 

FLUTE, &c, ron Latag, —I have a 10 keyed flute, 
cost £6 6s,; also an air gun walking stick, with pump, 
bullet mould, &c., complete, cost £4 10s,, and ‘‘ Cottage 
and Villa Architecture,” in one volume, by S, H. Brooks, 
published by Thos. Kelly, cost £1 19s.; I am wishful to 
exchange all or any of them for a screw cutting foot 
lathe, from 4 to 6in. centres, with oval eccentric, and 
other chucks, tools, &c,,complete, Can any reader in- 
form me where I can get small brass castings fora 
small model horizontal steam engine? Address J. B., 
Hay Green Mills, Marsden, near Huddersfield, 

Worxine Drawines.—Canany reader supply me with 
the working drawings of a small steam engine? 

ConsuRING Tricks.—Will “Beverley” send the list of 
conjuring tricks he has. I think I can make up what he 
wants in exchange.—B. W., Post Office, Goole. 

ELECTRIC MACHINE FOR StEREOSCOPE.—I have an 
electric machine I would change for stereoscopic 
slides,—E. Moorsz, Market-street, Nottingham. 

Conczrtina.—In answer to J. H. M., the concertina 
cost me 24s., and it has scarcely been used.—J. 
MADDERSON, 7, Bridge-street, Darlington. 

BOILER FoR STEAM PRESSURE GauGce.—I have a small 
boiler 2ft. high by 9in. over, with safety valve and 
glass water gauge. I will exchange it for a small steam 
pressure gauge—or for a well-made water gauge, with a 
few tools or anything to make up the value of the 
boiler. A Crorts, 9, Military-road, Dover. 

TRAMMEL, &C., FOR Laruz.—I have a very superior 
trammel with three heads (cost £30); very little 
used; also a bull-nose plane, and a thumb-plane, both 
gun-metal, I will exchange either for the upper part 
of asmall metal bar lathe, about lyin. centers, suitable 
for mechanical models, in good order.—H. N. Grant, 
194, Richmond-road, Hackney, N.E. 

Kyigur’s CYCLOPÆDIA.—I have the first 24 2s. parts 
in perfect condition, many uncut, also a pair of carved 
walnut decanter stands; a microscope with several 
powers and slides in mahogany case; also “ the 
Progress of Intemperance,” by Rippingull, 6 en- 
gravings; proof before letter, published at seven 
guineas.: Any of these I willexchange for a good 
photographic apparatus, good parallel vice, por- 
table forge, or other useful machinery or tools.—Vieo. 

Fortes Brttows ror Toous.—I have a black- 
smith’s forge bellows, which I should be glad to 
exchange for an anvil, or pair of stocks and dies, or 
useful gasfitter’s tools—J. S. 4, Crescent-place, St. 
Matthias-road, Stoke Newington, N. 

OpromMETER.—Will some subscriber favour me with a 
perfect description of Smee’sOptometer, with descrip- 
tion of lenses and granulated scale, and also a descrip- 
tion of Vem Grafe’s optometer P—A. E. BUTLER, 15, 
Blomfield-street, Westbourne-square. 

PHOSPHORUS IN [ron.—In the ENGLISE MECHANIC 
of the 13th April, there is an article on the above 
subject. I shall feel obliged if Mr. Wintzer will favour 
me with his address, as I am anxious to know if he has 
made any further progress in the matter.—J. G. 
BARTON. 
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‘secondary helix, which are in direct communication 
with the two binding screws to which the brass handles for 
administering the shock are attached. D1, D2 are two 
binding screws to which the battery is connected. To D2 
is soldered one end of the primary helix, but between the 
other end and D1 the break must be fixed. A glance at the 
diagram will show the manner in which this is done better 
than any verbal explanation. The brass tube used in 
some coils for regulating the shock does so by shutting off 
the magnetism of the core of iron wires, or rather by pre- 
venting the primary helix from inducing magnetism in 
the bundle of wires, and it effects its purpose nearly as 
wellas the drawing out of the bundle, for brass, although 
an excellent conductor of electricity, presents a most effec- 


TREENAIL Maxing Macuinzn.—We beg to inform 
Treenail”? who enquires for a machine to turn or 
Shape treenails from the rough, that we make a 
machine under our patent by which they can be shaped 
by alad at the rate of about 6,000 per day; the price of 
the machine is £20, and it requires only about 4-horse- 
power; the space occupied is 4ft. by 2ft—Kunnan & 
Sons, 18 and 19, Fishamble-street, Dublin. 

ADDRESS Wantrp.—If Gusto will send his address to 
B. W., Goole Post office, I think I can furnish what will 
suit him, and have a good work on the steam engine 
&c.—B. W. 

Corr anD Barrzry.—tin the Subscribers Exchange of 
May 25th, O. David wished to exchange, with other 
articles, ‘‘ Halse’s Galvanic Coil and Battery,” if he still 
has them, and is inclined to part with them, perhaps he 
will forward me a rough sketch.—_Joun Watts, Tondu 
Iron Work, near Bridgend, Glamorganshire. 


REPLIES TO QUERIES. * 


THanxs,—Allow me to thank the correspondents who 
have so kindly sent information for re-copying cartes 
de visite, in reply to “Amateur P.”’—E. J. POWELL. 

Maxine Gun Corton.—l submit the following in 
answer to * T. B. Rhyl’ as about the best and simplest 
process for making gun cotton. Saturate some cotton 
wool in a solution ofequal volumes of the strongest oil 
of vitriol and nitric acid, for a few minutes, then 
express the superabundant liquid out of the cotton 
and wash it incold water, until all taste of acidity has 
a eas dry at a gentle heat, about 120° or 130°.— 


tual barrier to magnetism, as may be proved by interposing 
a piece of plate brass between a permanent magnet and its 
keeper, when the magnet will be found to attract 
but very slightly. I do not agree with ‘‘@alvanic,” 
that for medical purposes the current should flow only 
in one direction. I havea medical coil with the aid of 
which some extraordinary cures have been effected, in 
which the inducted current flows in alternate directions. I 
have made small coils with about 150 yards of No. 32 cotton- 
covered iron wire, which, with a single cell of Smee’s 
battery, give shocks quite strong enough to be passed 
through the body, I have also constructed a Rhumkorff 
with about 14 mile of the same wire, which, with 6 cells 
of Bunsen’s battery, will give an inch spark. Copper in 
combination with zinc does not evolve nearly so much 
electricity as platinized silver, but a sheet of platinized iron 
will answer nearly as well. To platinize the iron, first clean 
it well, and then pour over it asolution of platinum in nitro- 
muriatic acid, which will cover the iron with a black preci- 
pitate, which is platinum in a state of very fine division, 
The iron must then be well washed in clean water. The 
idea of varnishing the surfaces of the zinc which does not 
face the platinized silver oriron plate, is by no means a new 
one. It certainly must in a measure save the zinc, and 
although I have never tried it, I should say that it could 
notin any degree prove detrimental to the power of the 
battery. A condenser for a Rhumkorff may be simply made 
as follows :—Take a sheet of varnished cartridge paper, 
12in. by 8in. (or larger if required), and lay on it a sheet of 
tin foil llin. by Tin., to allow 4 inch margin all round ; 
then at one corner lay a slip of foil 3in. by lin, to serve fora 


Sprit Nors.—I have always given preference to that 
form where two half-nuts are pressed together by two 
Spiral slots in a circulargplate. Hach half-nut projects 
from a square plate, whose vertical edges are worked 
as a dove-tail, corresponding to the fixed portion of a 
slide rest. The slide for this is worked on the rear of 
the apron of the saddle, or the part facing the operator, 
Two pins project from the half-nuts, towards the oper- 

- ator, passing through two vertical slots and moving up 
and down in them. The near ends of these, and conse- 
quently the half-nuts, are brought together and opened 
by a circular plate, with two spiral grooves or slots in 
it. This plate is on the front of the apron and turns 
a on a stud fixed between the two vertical slots.— 


BortER.—‘ Engineer” musthavemissed the nameofthe 
place in his directions, for if the letter had reached Lan- 
caster, it would surely have come to No. 1, Back Parlia- 
ment-street, The boiler is 2ft. long, 124in. diameter, well 
made, with 5 brass taps, and dead weight safety valve, 
coor and fire bars, with frame or bent pipe for steam 
gauge, will work up to25lbs. pressure ; the price is £1 lds. 
It is a horizontal boiler, fitted upon brick, and in 
proper working order. It was made for a gentleman to 
drive a lathe, and I bought it from him when he 
left the town. My addressis R. V. Haun, No. 1, Back 
Parliament-street, Lancaster. 

HORIZONTAL ENGINE.—As “Edwin G.” requires a 

little information respecting a horizontal engine, I 
beg to inform him that the engine is about 1-5th horse 
power, and the fly wheel would require to be Ildin, 
diameter, and about 3cwt. in weight. If he or any other 
correspondent requires any further information, I shall 
be very glad to furnish it.—Sramese Twins. — 
__ _Inpuction Corn,—In answer to “H, L., K,”—Judging 
from the symptoms I should say the secondary wire was 
broken; avery frequent occurrence, Pass a current from 
the battery through it, and if it does not pass the proof is 
positive, Let the readers of our paper know the result,— 
ELECTRA, 

COILS AND Magnets,—In answer to  F.R.¥.”—E, Furze 
gave a drawing of what you require in No. 27, page 4, of 
the EneLiso Mronanic, but it is not arranged nicely, or 
perhaps I should say his drawing was not good; the magnet 

s represented as level with the floor of the machine, whereas 
the poles of the magnet shouldbe on a line with the axle 
carrying the coils, so that the core of the coils should when 
horizontal be over the poles of the magnet. I think the 
great objection to machines made after that pattern is the 
great weight of the coils, which weight is much increased 
by the pull of the magnet, The plan I should recommend 
is fixed coils on a permanent magnet anda revolving arma- 
ture, Iwill send a sketch with further description, and Iam 
sure our Editor will publish it; a little time for engraying 
must be allowed.—ELECTRA, 

ELEctRotyPine,—“ Tota” will find 1 part of sulphuric 
acid to 8 of water about the best proportion —RiIoHaRD 
PEARSON. i 

PHOTOGRAPHIC COLOURING. —‘* P, H. 8” can prepare 
photographs for colouring by three different methods :—1, 
brush them over with “ Newman’s preparation.” 2. Coat 
them with a wash of size. 3, Moisten them with the tongue 
and the saliva will act upon the albumenized surface so 
as to make it take the colours readily.—Ricuarp PEARSON, 

PHOTOGRAPHIC PapER.—‘‘ Jupiter.” —Prepared photo- 
. graphic paper is not kept for sale, asit does not remain 
good more than about 24 hours after it is rendered sensitive, 
If “ Jupiter” only wants a small quantity for experiment, 
and will write to me (care of the Editor), I shall be happy 
to send him some, The prints are fixed by immersing 
them for 20 minutes in a solution of hyposulphite of soda, 
8 ounces to a pint of water, and then washing them well in 
clean water.—RicHARD PEARSON, . ~ 

ELECTRICAL MACHINES.—REGULATION OF Cort, —AS I 
think it is the duty of all readers of the ENGLISH MECHANIC . 
to “give and take,” and thus extend the knowledge to. 
many, which might otherwise remain known only to few ; 
‘I, although not a regular correspondent upon electrical sub- 
jects, will endeavour to answer “Manhattan.” For the 
first query the following simple diagram with a little ex- 
planation will I think suffice. Al, A2 are the two ends of 
the primary helix; B}, B2, the two ends of the 


connection, lay over that another sheet of varnished paper, 
then a sheet of tin foil and astrip of foilin the opposite corner, 
and so continue building it up, being careful not to put two 
strips of foil following in the same corner, but alternately, 


first in one, 
every- other sheet. U ' 
sists of 50 sheets so put together, and I have it enclosed in 
a box for safety. The manner of connecting the condenser 
with the break of the coil may beseeninthe annexed diagram, 


The condensers are generally placed underneath the coil; 
‘but that the manner of connecting them may be the more 
easily understood I have drawn them atthe side. HadI 
not already trespassed too far upon your valuable space, I 
would with a drawing illustrate how a coil may be regulated 
by a brass arm sliding over pieces of brass let into the stand, 
but suffice it to say that in those coils the primary wire is 
laid on in separate layers, with all the ends brought out, and 
that by connecting the handle with the first piece of brass, 
the battery current passes only through the first layer, thus 


magnetizing the iron core but little, and rendering it 
capable of inducing but a weak, current in the secondary 
wire; butas the handle is moved onwards each successive 
piece of brass connects one more layer of primary wire, 
until at the last all the layers are connected, and the core 
becomes, when the current passes, highly magnetized, and 
capable of inducing a strong secondary current, —WILLIAM 
ANDREWS. 

ELECTRO-MAGNET.—In answer to E. Tydeman.—list. 5 or 
6 cells Bunsen or Grove battery, about 80 square inches 
surface, No coil required. 2nd. A bar of soft iron, Qin. 
square, 2ft. Gin. long, bent horse-shoe shape, until the poles 
stand about 4in, apart, and 1ft. of each bar be pertectly 
straight, 8rd. Make of tinned iron a coil frame or bobbin, 
to fit each bar, but slightly less in length than the bar, say 
din, 4th. No. 16, cotton-covered wires, laid up to form 
one rope, but really separate wires. To wind these on the 
bobbins you require to fix the bobbins by means of a 
wooden chuck, in a lathe, pass the beginning of each wire 
through a hole drilled in the bottom flange of the bobbin, 
and as it revolves slowly serve on the wires till full. The 
other coil to be wound in same way. There will be eight 
ends of wire in each frame, because each wire has two ends, 
Number each wire, 1, 2, 3,4, with labels, this will come 
four times over, because therearefour sets of ends, Thenum- 
bering isto enable you to find thetwo ends ofany given wire, 


] and it is of the utmost importance you make no mistake ; 


the most correct way is to pass a current through each wire, 
after the coils are wound, testing at the same time to see 
that notwo wires are in contact together. Now on threading 
the coils on each leg of the horse shoe the inside ends (the 
ends you began from) must go downwards, and presuming 
you have clamped or bolted the magnet to a strong board ; 
solder each end to a terminal or binding screw, Allis now 
complete, but I must give you my reason for constructing 
it as I have directed, that you may decide for yourself. The 
bobbins are to keep the wires tidy and even ; you weuld find 
it almost impossible to wind on to the iron itself, I recom- 
mend four No, 16 wires because they wind better than one 
thick one, they are‘cheaper, and electrically nearly as good ; 
besidegy you can arrange them to suit almost any battery; 
with the one I recommend you would join all four together 
to form one thick wire,but with abattery of smaller plates two 
wires only would give better results, and with a very weak 
battery, one wire would be most suitable. This magnet I 
am sure will support the weight you require, but if you 
want it almost exact you must regulate the battery power 
to suit, I must leave you to calculate the loss at the several 
distances. The law says the force acting at 4in. is quadru- 
ple, that which acts at Sin, or inversely as the squares, Sth; 

The power is distributed equally over the total resistance 
of the wire, so that you cannot work two magnets without 
two sets of batteries, or the loss of } power ia the first mag- 
net,—-ELECTRA. 

GaLVANIO Barrery,—‘' H. R.’)—When a Grove’s battery 
isin action, the water in the outer cell is gradually de- 
composed into its constituent gases, the oxygen unites with 
the zinc, forming oxide of zinc, which is dissolved im- 
mediately by the sulphuricacid, and then becomes sulphate 
of zinc; the hydrogen escapes in bubbles. At the same 
time the nitric acid in the porous cell suffers decomposition, 
but the platinum plate is not acted upon by the nitric acid 
and therefore will last for an indefinite time, When the 
battery is out of work, the nitric acid must be removed and 
put into.a stoppered bottle and the zinc plate withdrawn 
from the acid and water, It is agood plan when the battery 
is not in use to put both fluids into bottles, wash the plates, 
and keep the porous cell in water.—RICGHARD PEARSON, 

‘Harte Puates.—In answer to “ Volta.”’—The term 
earth plate is almost exploded ; a good earth is the only 
object. In practice the water supply pipe is usually 
soldered to a gas pipe, but in places where neither 
exist a square foot of zinc or copper, or a few lumps 
of coke are generally used; any conductor will do, You 
do not say for what purpose your earth is; therefore I 
can only answer you, by guessing at a number of 
purposes; this takes up time and space; other readers 
will please notice this and put their question and the 
object they have in view in the same letter. 
If for a single needle telegraph at{points one mile 
distant, get the water pipe at each énd, or gas each end, 
not water at one and gas the other, for there is every 
probability of a voltaic current setting up. Ifthe in- 
struments were 100 miles apart it matters less; gas one 
end, water the other, will do, because the feeble current 
set up cannot overcome the resistance of 100 miles. 
Again, if Morse instruments areto be fixedon the one or 
the 100 mile line, a mixed earth makes no practical 
difference. Assuming that neither gas or water pipes 
are to be got at, use the cheapest metal at your service. 
Ihave cast zinc plates (from a foot square upwards, 
according to soil) round galvanized iron wire, and 
buried. afew pounds of salt with them in places where 
the soil was likely to dry. Ifcoke is used it should be 
intimately mixed with afew coils of wire; but this is an 
unsafe earth, as the wirejis soon eaten away, and a 
current is frequently set up by it .In cases where, after 
using two zinc plates, you finda current flowing to 
line, ascertain whether it is a positive or negative one, 
and change which end youthink best; in some districts 
itis next to impossible to get good earth; in such cases 
a return. wire is used or ‘a, wire is led back some miles, 
As to depth, itshould be deep enough to be always 
moist. The question of the best way to coat 
wire with india rubber is a point not cleared up 
yet; but I am sure you can buy it cheaper than make 
it, and you can purchase any number wire you like.— 
ELECTRA. . . `. 

- ROBINSON’ S ANEMOMETER. —I think I can give “‘Enguirer”’ 
the information he requests regarding Robinson’s cup-and- 
dial anemometer. He should mark one of the cups by - 
sticking a small piece of paper upon it ; read the indications 
of the dial ; and revolve the cups, counting the marked 
one fifty times, After thishe must againjread the dials, 
and find how much they have ~-moyed, by»taking the 
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difference of the two readings, If this difference is 1-10th 
of a mile, or 628ft,, or 176 yards, according to. the gradua- 
tion, the anemometer is correctly graduated for the par- 
ticular part, and by presumption throughout, Since the 
diameter is 1°12ft., the circumference is 1-1,500th of a 
mile; and as the cups revolve at one-third of the velocity 
of the wind, 50 revolutions are equal to 1-10th of a mile.— 
R. STRACHAN, l 
Srecutum TrstIng.—Let “Parabola” test his specu- 
lum by placing at twice the focal distance and a little to 
one side a pin’s head or point, an image of the same 
will be formed by the speculum at the same distance. 
The image and object will be seen side by side, and of 
the same size and shape if the figure of the speculum be 
correct. A, the speculum; B, image and object; O, 


magnifying lens; D, the observer’s eye; F, focus for 
parallel rays. Allow me here to give thanks for all 


favours through this much-esteemed paper.—Lovzr oF 


SOIRNCE. : 
Boring Toors.—* Salopian ” asks about boring tools 
for wheels, &c. There are several kinds to follow up 
drills, or to finish holes left in the castings. The 
rose bit is of very general use in boring out brasses for 
bearings. They are made of steel, turned, filed into teeth, 


Fic. ie 


and hardened. Fig. 1 represents two forms; Fig. 2 is the 
regular boring bit of engineers; it is a semi-circular bit 
of hard steel shewn more plainly at B; the other end 
is drilled to receive the point of the back centre 
of lathe, which keeps it up to its cut. Let the wheel to 
be bored be chucked and after being drilled (if required) 
turn out a recess the exact diameter of the tool, thus :— 


ab, is the recess; de, top of rest; c, spanner of b ack 
centre, Then lay the tool in the recess, flat side up, 
place a spanner on the shank, which is squared, and let 
Spanner lie on the rest so as to prevent the tool from 
turning, screw up back centre, and work away. Holt- 
zapifel keeps standard tools required.—An OLD HAND 
AT LATERE. ; 
Reversing Morron.—In the Enerısa MECHANIC of 
June 15th I observed a letter signed C. Street; who 
wonders why two eccentrics are used for re- 
versing motion as he says it seems to him that one 
would answer perfectly, if the links were made strong 
enough, Allow me to inform him, that if one were used 
in the form he represents, he could not obtain lead both 
in forward and back gear; if he will but direct his 
attention to the illustration of a reversing motion, 
published in the number of May 25th; he will there see 
a method of working the slide valve, by means of one 
eccentric, and of obtaining lead both in fore and back 
gear.—C, J. L. 
PROPELLER.—Allow me to inform your correspondent 
G. M., 11, Wellington-street, ‘Barnsley; that Mr. 


Ruthven patented his propeller in the year 1839. 


just 27 years ago; so that in justice to Mr. Ruthven, I 
ee ought to be considered the sole inventor.— 

SOFTENING FiLES.—Files may be let down or softened 
by any one who understands tempering tools, but it is an 
operation which requires great care and patience. Ifa 
bar of steel be made red hot (a bright cherry red), and 
plunged in cold water, it will become quite hard and brittle, 
and if the surface be polished ona grindstone or otherwise: 
and the bar be again subjected to gradual heat, it will be 
observed to change colour in the following order, viz., 1, 
pale straw ; 2, deep straw; 3, brown, 4, purple; 5, blue ; 
6, grey ; and being cooled at these points, the hardness 
and fitness of each for various purposes will be—No. 1, for 
lancets, razors, &c., requiring a very fine keen edge. 2, 
carving and paring tools, &c,, requiring a fine but stronger 
edge than No. 1. No. 3, socket chisels, cold chigels, to 
stand a blow from a mallet or hammer. Between 3 and 4 
for hatchets, axes, &c. 5, for watch springs; and No. 6, too 
soft for any kind of cutting tool. In this way the temper 
of steel tools may be regulated with unerring precision (if 
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the steel be good), and the only difficulty lies in success 
fully performing the operation. The point ofa file being 
thinner than the middle is liable to become hot sooner, 
and attain a purple colour before the thickest part 
shows any degree of heat; to prevent which the 
heat must be applied gradually, by shifting the file back- 
wards and forwards in front of,(not over, because the smoke 
will colour it) a bright fire or furnace door, so as to keep 
the point awayfrom the hottest part, and equalize the heat 
to the thickness. A piece of sheet iron should be hung in 
front just above the file, tokeep the glare of the fire from 
the operator’s eyes, and by comparison from time to time 
with a new file (which should be at hand) he will be en- 
abled to judge of the progress of the operation, and regu- 
late the heat until the desired colour is obtained, when 
the file must be immediately plunged into water. No 1 
is low enough formost files, but no file should be brought 
lower than No. 2.—Gzo, BURCH. 

WatzERPRooFING.—A. correspondent signing himself 
“ Satisfaction,” wishes to know how to waterproof 
cotton fabric without sticking. Now that is a rather 
difficult matter unless he can dry it in about 150 degrees 
Fah. Ifhe cannot do this by artificial heat, the sun will 
do it for him ona hot day. For the process let him get 
as much boiled oil as he thinks will answer his purpose, 
mix enough lamp black to blacken it, if for black work; if 
yellow use ground yellow ochreinstead. Then lay the 
fabric on a smooth surface, and put the oil on with a 
brush, a shoe brush is best; let the first coat get quite dry 
before putting on another. A little patent dryers will 
make it dry quicker, say $1b. to a gallon of oil; if the last 
coatremains sticky after itis dry ‘Satisfaction’? must get 
some shellac, 11b. to 2 quarts of water, simmer it gently, 
and when near boiling add a little liquid ammonia to 
dissolve the shellac. When this is cold mix a little 
lamp black, for black; if yellow use itasitis. Ifthe 
fabric is coated over with this it will make it hard; put 
it on with a sponge. Lay the oil on as thin as possible 
or it will never dry. —THos. Simms. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


Tuomas GaLE.—We are -wiilling to do all that we 
can to assist you, but must see drawings before giving an 
opinion, ls 

ULRICH ZUINGLIUS.—We have received your letter, and as 

ġ you think proper to complain in no very gentleterms of 
your answer to a question put by a correspondent being 
rejected, we think it well to give our reason for consigning 
it to the waste paper basket. We did so simply because 
it was the most nonsensical tirade of theoretical trash 
that has ever come under our notice. Why, when you 
have so much to learn, do you seek to thrust yourself 
rudely forward as a teacher ? 

EDMUND TypeMAn.—A description will shortly appear in 
this journal, probaby next week, 

R.R. Mappison.—We thank you for the suggestion. 

R. WaRp.—You can have the index by forwarding three 
postage stamps to the Publisher 2 and 3, Shoe-lane, 
Fleet-street. ; 

E. and H. W.—Thanks ; the engraving will appear next 

ek. 

x” Sad E.—Mr. Stanley, instrument maker of 5, Great 
Turnstile, Holborn, publishes a very useful little book 
for five shillings, which will give you all the informa- 
tion you desire, | 

URANUS, We will forward the letter to ‘‘ Electra ” when it 
arrives. You can procure the work from Messrs, Spon, 
pooksellers, Bucklersbury, London. 

EXPERIAR, WEST BRoMWICE.—You ought to be able to 
obtain the MECHANIO on Wednesday. It is the careless- 
ness of your newsagent, 


Tuos. FLETCHER.—Many answers have been sent on the 


same subject. Thanks for the trouble you have taken. 

Coprer.—You can obtain the Horological Journal from 
Kent and Co., of Paternoster-row. 

W. E. MADDEVER —It is an American invention. There 
ig no agent in London. 

H. P. S.—Get Ewbank’s ‘* Hydraulics,” 

W. STAINES.—-The coachmakers’ rule is, we believe, never 
to allow the fore wheels to have but two spokes less than 
the hind ones. 

F. Pearson.—The elastic power of good iron is equal to 
about 10 tons per inch, and this force varies from 10 to 8 
tons in indifferent and bad iron. The relation between 
the length of the bar and its maximum elongation per 
unit (according to your note) may be ee ex- 


pressed by the following formula, viz., l= 18 E where 


L represents the length of the bar, and ¿ the elongation 
per unit of length of the bar. 

N. McDowat.—That which in Vienna is a ‘‘joch’’ is in 
Spain a “‘fannegado”; the value of the first in acres is 
1:4233, the latter 1°1364. . l 

P. R.—The book is a very badly done compilation, from 
very so-so materials, and is not worth 2d. You will fnd 
one worth your money in either Spon’s, Weale’s, Atchley’s, 
or Lockwood’s catalogues. 

E. W. Hickuine.—We should advise you to register go as 
obtain protection, and then advertise the invention for 
sale. There are many similar patents pending. 

R. H. WILLIAMS.—You neglected to send the drawing in 
your letter, 

SAMUEL Payne.—Letter forwarded as requested. 

Tuos. Caw (Glasgow).—You must write to Mr. B, Wood- 
croft, office of the Commissioners of Patents, Southampton- 
buildings, London. Enclose a stamp. 

E. Baxer.—Received. 

F. Barry (Dublin).—An electrical amalgam is made of an 
ounce of zinc and two ounces of mercury. To make it 
adhere to the surface of the cushion smear it with a little 
tallow, on Which the amalgam is spread with a spadule, _ 
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P. WaLmstzy (Edinburgh).—To make a Leyden jar, half 


fill a thin round white glass 4-pint medicine bottle with 
clean iron or brass filings, and to the end of a wire, long 
enough to reach to the bottom of the glass and to project 
three inches above its neck, fix a cork neatly covered 
with tinfoil; this wire should be pushed into the fitings, 
and the cork so covered with tinfoil.that the foil may 
completely touch the wire with which it is connected. 
Outside the jar paste tinfoil all round and half way up 
the bottle. If you make six of these, and connect all 
their knobs together by a wire, and all their outsides by 
another wire, touching the tinfoil of each, you will gain 
your object, 

E. MARSHALL (Liverpool).—Sound is produced by vibration, 
and is conveyed to the ear through the medium of the 
atmosphere. When the waves cease, the sound ceases. 

A READER (Pontypool),—All experiments tend to sanction 
the conclusion that heat, light, electricity, and magnetism 
are each produced by a modification of the same cause. 
We bear to the opinion that the solution of the problem 
you put will be found in a better understanding of the 
difference existing between continuous and discreet 
degrees, Continuous degrees are those ranging from 
meridian to darkness—the discreet may be understood 
by reference to water, Out of it its constituents are 
widely different, 

GQ. Le Mairre,—The Suez Canalis notyet finished. We 
believe it has been ascertained that one of the Egyptian 
potentates made a canal, on almost the same route 
hundreds of years B.C. We have seen the particulars, 
but they have escaped our memory. 

J. SHEARER.—We have before, in this column, given direc- 
tions for making crystals of any salt. 

S. MERRILEES (Greenock),—Send to Mr. Martin for his 
Screw-cutter’s Guide. It is the best out at present. The 
experiment you saw was a very simple one: you can 
easily perform it, if you have a Leyden jar (see above). 
Bore a hole through a crystal of alum, and insert at each 
end a copper wire, whose ends should be brought near 
but not close to each other, On connecting these wires 
with the interior and exterior of your Leyden jar, and 
thus sending a spark between them, the beautiful illumi- 
nation of the crystal you saw will take place. 

J. THompson.—See page 256, No, 22 of the ENGLISH 
MECHANIC, 

A, B. can obtain the volume and numbers by writing to 
our publisher, 2 and 3, Shoe-lane, Fleet-street. 

H. Harpine,—We shall be glad to publish the instructions 
for making the filter. . 

Cups CATHCART, —The drawing has been mislaid; favour 
us by sending another copy, 

Mrcuanic.—Although we consider that our readers have 
had enough of the velocipede for the present we are 
willing to engrave yours provided it contains all the im- 
provements you name, 

T, P.— Weare always ready to admit such illustrations, 


MISCELLANEOUS. 


EREB £s £ 8 
Posion STONE pr - Olive, Gallipoli... 57 0 0 0 

LOD. 6s soxeveenss 8 0| Cocoanut, Coch. 

OILS, &c. TON sasseososeee 53 0 DO O 
Seal, pale pr.tun 40 0 O 0j Palm, fine ......... 40 0 0 0 
Sperm body ..... 123 0 O Oj Linseed ...........3610 0 O 
Od ssosssssaraseoesee £5 O O GO| Rapeseed, Eog. 

Whale, Sth Sea Pale .rerescecsee 40 0 42 10 

Palo cesrocrerree 45 9 O O| Cotton, seed ...... 28 0 33 10 

LATEST PRICES OF METALS, 

l COPPER. £ 8. d. £ sg. d. 
Britis h—cake and tile..........per ton 82 0 O0 86 0 0 
Sheet CHSteeesetooeeseteeegenesseeeeron do 87 0 0 91 0 0 
IRON. 
Pig in Scotland .......ccseeoe DOr tOD. 217 3 cash. 
Welsh Bars, in LOndoD....cccce do 7 0 0 7 5 0 
Wales ....s008 esas do 610 0 000 

Staffordshire .., do 810 0 0 68 0 
Sheets, single in London...... do 10 10 0 0 0 0 
Hoops, first QULALILY. er esscnrecees do 9 10 0 9 15- Q 
. LEAD. 

Pig, Forelgn.....sccssrsovee POr ton 20 0 O 2090 

Red or Minium .sssesssssovssssesrse dO 22 0 0 23 0 0 

QUICKSILVER amie ti pottle q 0 0 Q 0 Q 
IN. 

BANCA. .seessassessooroesosseereasoss s DOT cwt 3 18 0 0. G 0 
English DOCKS. .ccscsessesever os do 4 3 0 45 0 
PRICES CURRENT OF TIMBER. 

Per load— £ s. £s, Per Load— £ 8 £ 8 
Teak ..ssccccece wee 11 10 12 10 and. dò. 1210 14 10 
Quebee, red pn. 3 5 4 15| Christiania, per 

yellow pine 215 310 C. 12 ft. 

m eenesereee ss 3 10 5 0 by .3 by 
Memel fir....... 3 5 310 9in. yellow 18 0 23 0 
Riga ..ssvcvee 3 5 3 10] Deck, Plank, 
Swedish -es 2 5 210]. Dean taie, 
Masts uebec, | per 40 
Sa ine 610 °8 10 5 in, .. 014 1 6 
yellow pine 5 O 6 O/| Staves,perstand- 

red pine... 0 O 0 O ard M, 

Lathwood, Dant. Quebec, pipe ... 80 0 85 0 
FM weer 5 O 6 O puncheon... 20 0 25 0 

St. Peter’s.. 7 0 8 0] Baltic crown 

Canada, ist qual 17 10 20 0 PIPE ..ccooelTO O 190 0 


LONDON COAL EXCHANGE. 

Cowpen Hartley, 17s.; Walls End Haswell, 19s. 6d, ; 
Wallsend Hetton, 19s. 6d.; Wallsend Kepier Grange, 17s. 
6d. ; Wallsend New Belmont, 17s. 6d; Wallsend Pensher 
Primrose, 16s. 6d, ; Wallsend Hartlepool, 19s. 6d, ; Walls- 
end Heugh Hall, 183. 6d.; Wallsend Kelloe, 18s, ; Walls- 
end Hartlepool, 18s. 9d.; Wallsend Thornley, 18s, 3d. 
Wallsend Trimdon Grange, 16s, 6d. 

Ships at market,\36; ‘sold, 34. 
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ADVERTISE IN THE ENGLISH MECHANIC. 
SCALE OF CHARGES. s. d. 
WANTED TO PURCHASE, Thirty words.. 2 0 
Every additional Ten words A si 0 6 
FOR SALE, Thirty words.. ... s2 0 
Every additional Ten. words M i „0 6 
SITUACIONS VACANT, Twenty words ..1 0 
Every additional Hight words  ... a.. 0 4 
SITUATIONS WANTED, Twenty words ..1 0 
Every additional Hight words : 4, . 


Postage stamps received from advertisers in town or country, 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


PARTNERSHIPS. 


if. \ WING to the death of one of the firm in an old-esta- 
blished Tool-making, Ironfoundry, and Engineer- 
‘ing Business, in the Midland counties, doing a first-class 
trade, a Partner is required to take the management of 
‘the Financial Department. Itis not actually necessary 
‘that he should understand the trade, but who can com- 
mand from £6,000 to £8,000. The highest reference 
5i given and required.—Address to X, Y. Z., Post-office, 
Derby. 


"WHE Proprietor of an Established General Engineer- 
ing Boiler, and Shipbuilding Business requires, as 
MANAGING PARTNER, a gentleman with a moderate 
capital and good connection. No agents treated with. 
—Address to B. E.,2, Whitehall-place, London, W. 


SITUATIONS WANTED. 
"MO TRONFOUNDERS.—Wanted, by a Young Man 
well experienced in the business, a Situation as 
‘IRON MOULDER. Address, G. W. B., ENGLISH 
aaNet Offices, 2 and 3, Shoe-lane, Fleet-street, 
ondon. ; 


"TO Engineers and Others.—Work wanted, by a steady 

young man, at the Lathe or Vice, or to look after 
‘an Engine and Machinery.—Address, T. W., 118, Cromer- 
-street, Brunswick-square, W.C. 


WJNO Brassfounders.—Wanted, a Situdtion as Engine, 
Mill, Marine, or Railway Brass Caster. Thoroughly 
‘understands mixing all kinds of metals.—Address, 
James Davies, New-street, Stourbridge, Worcester- 
shire, | l 
EWELLERS and Ring Makers.—Situation wanted as 
i Polisher and Burnisher. Address S., 27, Glouces- 
er-street, Clerkenwell. 


7 N TATCH Jobber (General),—Wanted a Situation as 
7 above; good reference. Address W. R., 31, Gil- 
‘lingham-street, Pimlico, S.W. 


RASS Finishers.—Wanted to Apprentice a Boy> 
aged 14. Address particulars, Castle, 15, Warrior” 
woad, Windham-road, Camberwell. 


ATHE and ,Vice.—A Young Man, having his own 

tools, is open to an engagement at home or out; 

‘first-class workman. Address L., 70, Princess-road, 
Lambeth. 


T° Photographers.—A. Practical Man, of great experi- 
ence in both portrait and landscape work, and 
accustomed to manage, seeks an engagement. Town 
or Country. Address W. P., 50, Merville-street, Lady- 
wood, Birmingham. 


SITUATIONS VACANT. 


URNER (Brass) wanted, outdoor. 
i Corporation-lane, E.C 


URNER (Wood) wanted Apply at the steam Block 
Works, 24, Old Gravel-lane, St. George’s Hast. 


ANLASS Gilders, Embossers, &c. Apply to E. œ. 
` Sweetman, Slater-street, Liverpool. , 


OUNTERS (Jewellers’).—Wanted severa) Young 
M Men, about 20 years old, who can hard solder 
‘their work very clean, Carpenter Bros., Carshalton, 
Surrey. 


ATCH and Clock Jobber. Wanted, a respectable 

Young Man, as above; a very short distance 

from town. Apply to W. & F. Grimshaw, 35, Goswell- 
street. 


O WATCH and Clock Makers.—Wanted, a steady 
Man. Address G. R., Kinch’s Library, Henley-on-~- 
Thames, 
GENTS WANTED, who Call upon Proprietors of 
Steam Power and Steam Ship Owners, to obtain 
orders for Bailey’s Speed Indicator, described in the 
ENGLIsH Mrcuanic, June 22, 1866. Jobn Bailey anc 
Co., Albion Works, Salford. 


a Ne I al eR eee 
HE SILICATED CARBON FILTER COMPANY re“ 
T quire the SERVICES of a MANAGER, thoroughly 
competent to undertake the Superintendence of their 
Manufactory. Applications to be made by letter ONLY, 
stating salary required and previous occupation, to the 
Silicated Carbon Filter Company, Battersea, London, 
S.W. ; l : 
ATTERN MAKER WANTED.—Address, P. .P., 
stating wages and full: particulars, to T, Sheen, 
Iron Founder, Aylesbury, Bucks. 


Apply at 5, 


‘Petes Tool Maker (Jewellers’) wanted. Carpenter 
2 Bros., Carshalton, Surrey. 


LECTRO-GILDER wanted ; 


72 
Hatton-garden ; third floor. 


a Youg Man. 


ot E ESE 
Po Boys (Good) wanted, used to the Trade. 


Apply 84, Philip-street, Kingsland-road. 


TO BE LET. 


Veet Premises to be Let, on the Grand Surrey 
Canal, Kent-road-bridge. The whole of this 


| Property, excepting the first and most important 


Wharf, has been let. This Wharf, which is walled 
m and ready for immediate occupation, adjoins 
Messrs. Hastwood’s premises, and is now occu- 
pied bythem, This property is to be let on a long or 
short lease, at a low rental.—For further particulars, 
apply to Messrs. Eastwood, Belvidere, Lamboth. 


THAM-POW ER to Let. At 69, Southampton-street, 
Pentonville. 


QTEAM-POWER to Let, with great advantages. 
Apply 85, Charles-street, Hatton-garden, B.C. . 


REMISES (Small), suitable for a Smith, or Lock” 
smith and Bellhanger ; rent and coming-in low: 
Apply at 29, Skinner-street, Clerkenwell. 


| fig bree and HEngravers.—Part of Workshop to 
ey Let: good light; rent 2s. 6d. per week. 3, 
Wilmington-street, Clerkenwell. 


See with large Yard, to Let; good entrance. 
Apply 1, Singleton-street South, Hoxton, 


FOR SALE. 


Ce Mechanical Models, Lathe, or good Velocipede 
would be taken in exchange for a first-class small- 
bore Rifle, in case complete 


with fittings; a 
revolver in case, &c,, 


complete, and a hand- 
some postage stamp album, containing upwards of 800 
different stamps, many very rare and valuable. 
Address W. E. H., 40, Regent-street, Southfields, Leices- 


ter. 

A SLATE PEN CIL Pointing Machine, and the rights 
of the invention.. For particulars, address $S, J i 

2, Waterloo-terrace, Upper-street, Islington. 


WELL-ESTABLISHED Photographic Businessin 
the heart of the City. Must be Sold, as the pro- 
prietor leaves England immediately. A rare oppor- 
tunity for anyone with from £150 to £200. „ Apply !J. 
D., 10, Jackson’s-road, Holloway. aon A 


A TABLE LATHE, with face plate complete, centres 

22, first-class finish (cheap), also sets of castings 
for 2-horse power engines, and 33 centre lathes, Stanley, 
33, Field-gate-street, Whitechapel, E. 


ORFEITED Pledges for Sale. 
every one. <A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, S. 
Money Advanced. 


EWING MACHINES.—The Working Man’s, price 
£2 and £3 15s., does Tailoring, Dressmaking, Em- 
broidering, and all ordinary domestic sewing, on thick, 
thin, or glazed Materials.—26, Liverpool-street, King’s- 
cross, London. 
ELOCIPHDE for Sale, Body and Axles as good as 


new; wheels would do a good deal of work; price 
Apply to W. Greenwood, Ham Common, Surrey. 


21s. 


NE Second-hand Rivet-making Machine ; will make 
from 3iu. to lin. diameter. Apply to W. and J. 


Galloway and Sons, Manchester. 
A NEW Horizontal Steam Engine, with two cylinders, 
l0in. diameter, 20in, stroke, complete.—Apply to 
William Scott and Co., Phoenix Engine Works, Belfast. 


NEW 5-horse Portable Engine. Apply to Smith 
Brothers, Engineers, Thrapston. 


EVERAL First-class Horizontal Engines of the best 

construction, of 12, 8, 6, and 4-horse power. Price 

£10 per horse power, Address, Cutbert Russell, Steam 
Engine Manufacturer, Strood, Rochester, 


EW Horizontal Engine, 12in. Cylinder, 24in. stroke. 
Price £75. Isaac W. Boulton, Ashton-under- 
yne 


Mo: (Good Jeweller’s), with swing and Trests ; 
price £5 10s., cost £14 14s. 23, Hanover-street, 
Hssex-street. 


OOD.—For Sale, about 120 Fathom of Oak Fire- 

wood, also a quantity of Oak Sashes and Tops. 

One large Water: Tank and a Ship’s Longboat.. 29, 
Globe-road, Mile-end. 


ATHES,.—New in. centres and chucks complete, for 
correct work. 4, Clark-street, Allen - street, 
Goswell-road. 


ATHE.—A first-class new 5-inch Centre Foot-Lathe. 


i Address Mr, Bayley, 28, Arlington-street, Clerken- 
well. 


Bargains to suit 


STRIGLE (Improved Zinc Workers’) and Morticing 
and Boring Machines to be Sold. . Apply Geo. 
Sweetser, 9, Hssex-road, Islington. 


OILER (Two-horse) for Sale. Apply 15, Palace-road, 
Westminster-bridge-road, Lambeth. 


JOR (Upright), 18 Tubes, 6ft. 6in. high, 3ft_ 
through, with fittings, £30. G. Steer, 13, Thomas 
street, Brick-lane, Bethnal-green. 


OR SALE, CHEAP, THE FOLLOWING 
ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER, 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &e. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
t5in. letter press, a small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. ` 


SECOND-HAND PORTABLE ENGINE, with 


NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. Gin., and rollers 3ft., diameter. Price, com- 
Flete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


WANTED TO PURCHASE. 


A VELOCIPEDE, Useful, Strong, Light, and Well- 
built (8-wheel). State all particulars and lowest 
price, to J. T. COOK, Builder, Shepton, Mallet. 


ANTED TO PURCHASE, a second-hand screw- 

cutting Gap Lathe, from 10in., to 12in. centre, 12ft. 

to 15ft. bed.— Address, stating particulars and price, 
to F. P., Post-office, Neath. 


IMETREE-PLANK wanted to Purchase, wide and 
clean, from 3ft. to 10ft. long. 54, Drury-lane. 


INMEN’S and Smiths’ Tools wanted. Send par- 
ticulars, Mr. White, 101, Great Titchfield-street, 
Oxford-street, W. 


ANTED a Good Second-hand Gap Lathe, with a 

12in. centre, to turn or bore wheels up to 6ft. in 

diameter. Apply to Robbins and Co., Honey-street, 
Wharf, near Marlborough, Wilts. 


ANTED, a Good Cornish Boiler, about 30-horse 

power; a Galloway’s preferred. Also about 60ft. 

of 5in, turned shafting. Address, Wm. Edwards and 
Co., Thorney Mills, Iver, Bucks. 


ANTED, aSecond-hand Engine Fly-wheel, about 

12ft. diameter, with Sin. hole. To weigh about 

Three Tons. Apply to Smith Brothers, Engineers, 
Thrapston. 


ANTED, a Slide Lathe, 24in. centre, to take in 8ft. 
or 10ft. Must be in good condition. Apply to 
William Charles, Millsands Forge and Rolling Mills, 


Sheffield. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, Optician, 
92, SKINNER STREET, SNOW HILL, LONDON. 


DESCRIPTIVE CATALOGUE. 
Sgcrron I.—Achromatic Telescopesand Microscopes, 


Szorton IL.—Magic Lanterns and Dissolving Views. 
Suorron IlI.—Photographic Apparatus and Materials. 
Srorron LV.—Surveying, and Nautical Instruments. 


Suction V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and. Chemical Apparatus. 
Each Section Post-free on receipt of two stamps. 

A COMPENDIUM oF PHOTOGRAPHY, giving full and 
intelligible instructions for taking portraits or views. 
Highth edition just ready; 60 closely printed pages, 
crown 8yo. This edition has been almost entirely re- 
written, and includes the collodion process, printing on 
paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &c., &c. 
Post free 7 stamps. 


FREDERICK J. COX, 


22, SKINNER STREET, Snow HILL, Lonpon, EC, 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


MADDICE:& POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 


Printers of the ` 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


UPRIEUXS ANTICORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
j ‘STEAM BOILERS. 
Extract from Testimonials. — :; 
MR.J. ABBOTT. September 28th, 1863, 
Sir,—We have used your Composition for some time and findik 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, 
Tooley -street. 
Agent Mr, JAMES ces may a Dockhead, Bermondsey 
ondon, ' i 


Jory 6, 1866.) 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
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UPFIELD GREEN, 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND E 


RAPIDITY AND ECONOMY. 


VERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


DIPLEYS PATENT METALLIC PISTON 


is the only Pisten with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to A. 
RIPLEY, 14, Brook-street, Lambeth, 


Now ready, selling by thousands. 


THE IMPROVED CUCUMBER and 


VEGETABLE SLICER. Tt is so arranged as to be used with the 
common table knife, being made of the best Turkey boxwood, with 
brags fittings, superbly tinued and finished, cannot possibly corrode 
or get out of order as most of the low priced slicers do; they are ad- 
mitted by all who see them to be the best slicers yet invented. Tc 
be had of most cutlers and ironmongers throughout the kingdom. 
(Price 1s. 6d. each.) Sausage ana mincing machines from 10s. 6d 
J.COPPARD and Co., Inventors, Patentees, and Manufacturers of 
domestic Implements, 84, Fleet-street, London, E.C. 


OOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—Illustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Woed, 29, Hart-street, Bloomsbury, London, W.C. 


ESSRS. WELLS AND HALL have always 


. instock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c, 
Also, Zinc and Lead Wires. 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, E.C. 


TO MOP, BRUSH, AND BROOM MANUFACTURERS. 
AMUEL WASS having commenced 
manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. . 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C.. 
Ironmongers’, Ironfounders’, & Engineers’ V aluer, 
ARBITRATOR AND ACCOUNTANT. 
Apply for his Circular of upwards of Fifty Trades for 

Disposal. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I, AnD IL., & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES. 
THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
onLy kind for which a Merpsan has’ been AWARDED, and 
are now used exclusively by the English, Australian, and 

: Indian Mints;- the French, Russian, 
jii 

E 

AUREN 


and other Continental Mints ; the 
Royal. Arsenals of Woolwich, Brest, 
and Toulon, &c., &c.,; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of'these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the sav ing of waste is also very 
considerable, 
, The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron Metrine, the average working of which has proved 

o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 
_ The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Mufiles, Portable Furnaces, &., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY; 
BATTERSEA WORKS, LONDON, S.W. 


FT . 


OLLOWAY’S PILLS AND OINTMENT.— 


-E DIARRHGA, BOWEL COMPLAINTS.—Whenever the stomach 
fails faithfully to perform its functions, indigestion is sure to he 
produced, the issue of which is ever uncertain. The undigested food, 
after passing through the sluggish stomach, irritates the bowels, and 
sets up diarrhea, by which it is carried off, and the body is relieved 
fora time. Perhaps this is the least objectionable product of dis- 
ordered stomachs, though gradually it will pull down the strongest. 
To check the first symptoms nothing previously prescribed equals 
Holloway’s Digestive Pills, aided by his Ointment, rubbed over the 
stomach and right side. Their action over stomach, liver, and 
bowels, is immediate, beneficial, and lasting, restoring order and 
ease, and removing at one and the same time both the cause and the 
results of the diseases, : 
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| RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS | 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia! 
Patent Agent, 54, Chancery-lane, W.C. 
Trangacts every description of business connected, with Letters Patent for Inventions. Provisional protection, 6 to- 


8 guineas, A “Guide to Inventors” free by post. 


NEW WORKS ON 
(Military, Civil, and Mechanical.) 


ENGINEER 


od 


ING, 


ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION,, 


PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. ' 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


NEW BOOKS. 


Just Published, Sheets, 3s. 6d. ; cloth case, 5s. 6d. 


METRICAL EARTHWORK TABLES FOR 


finding the Contents of Earthworks, &c., when the Metre 
is the unit of measure employed ; arranged aceording to the form of 
“ Bidder’s Tables.’ By H. GREENBANK, and T. F. PIGOT, 
‘London : VACHER and SONS, 29, Parliament-street, S.W. 


IMPORTANT INDUSTRIAL AND MECHANICAL BOOKS. 
This day. 5th edition, revised and enlarged, price 8s. 
PHE PRACTICAL BRASS AND 

Founding, Moulding, &c., &c. 


IRON FOUNDER’S GUIDE: a concise Treatise on Brass 
This day, small 8vo., cloth, price 12s. 


By James Larkin. 
THE MILLER'S, MILLWRIGHT’S AND 
ENGINEER’S GUIDE: By Henry Pallett. 
This day, 8vo., cloth, price 12s. 


A PRACTICAL HAND-BOOK FOR MINERS, 


METALLURGISTS, and ASSAYERS: By Julius Silversmith, 
Kis London : TRUBNER & Co., 60, Paternoster-row. 


CREW CUTTER’S GUIDE 


: Price 1s, 6d., or stamps. f 

Containing 115 Pages and nearly 2,000 Trains of Wheels, all different 
threads and pitches. : 

Tables for Tap making for Engineers, 4 to 6 inches, Gas Taps jin. 
2 inches, Mr. Whitworth’s thread and make. , 

A hthograph showing a new radius gear invented by the author 
of this work. 

May be had at James Martin, 19, Wilson-street, New Cross-road. 
Deptford, Kent. 


UNIVERSAL BREAKWATER, 1s. London: J. WHALE 


PROFESSOR RANKINE’S NEW WORK. - 
Now ready, post 8vo., cloth, price 9s. 


SEFUL RULES AND TABLES FOR 
Asehitects: Engineers, Shipbuilders, 
Builders, Engravers, | Surveyors, 
Carpenters, Founders, Typefounders, 
Coachbuilders, Mechanics, Wheelwrights, 


&e., &e. EC. 
By WILLIAM JOHN MACQUORN RANKINE, -C.E LL.D., &e., 
Author of ‘Civil Engineering,” ‘The Steam Engine,” &c., &c. 
London: CHARLES GRIFFIN & Co., Stationers’-hall-court. 


. WHETHER IS HIGH OR LOW PRESSURE STEAM 
PREFERABLE IN POINT OF ECONOMY? 


Now ready, in cloth, price10s., 500 pages of octavo demy, Illustrated 
with numerous woodcuts. 


eee DISCUSSION ON “HIGH AND LOW 


PRESSURE STEAM,” between Mr. E. INGHAM, of Oldam, 
and Mr. R. DAVIES, of Blackburn, Members of the National 
Engineers’ Association ; together with the whole Written Controversy 
between the two disputants and about forty correspondents, inclu ding 
some of the leading scientific men and several emfnent practical and 
civil engineers of the day; with an extensive APPENDIX, by Mr. 
Ingham, on a great variety of practical subjects in reference to the 
Steam Engine, embracing tables and other useful matter especially 
interesting to engineers and steam proprietors. i 

Copies::may be obtained from B. Incham, Croft Bank Mills, 
Oldham ; W. Rennie, Chronicle Office, Oldam ; or Elliott Brothers, 
449, Strand, London. 


HE PUBLIC HEALTH. — The 


Cholera! When? 


ee PUBLIC HEALTH.—Look to it! 


MHE PUBLIC HEALTH.—AI about 


it soon. 


BE PUBLIC HEALTH.—A boon 


for all. 


\HE PUBLIC HEALTH,—Particulars 


gratis from all newsagents, 


“RECONNOITERER” GLASS, 


10s. 10d. SENT FREE. . 
THS “ TOURISTS FAVOURITE” distinctly 


_, shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &.—Marquis of Carmarthen. ‘The ‘ Reconnoiterer™ 
is Very good.”—Harl of Breadalbane. ‘I find it all vou say; won- 
derfully powerful for so very small a glays.”—Earlof Caithness. “ It. 
is a beautiful glass.’—Lord Gifford. “ Most useful.”—Lord Garvagh. 
“ Remarkably good.”—Sir Digby Cayley. “It gives ine complete: 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.”—Major Starkey, of Wren- 
bury. <‘ Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. ‘‘I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than four timesits 
price.”—Notes and Queries. “ What Tourist. will now start without. 
such an indispensable companion ?’—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s, 6d. The. 
above, bearing the registered trade marks ‘‘ Reconnoiterer” an- 
“ Hythe,” only to be had direct from, and by written application to, 
SALOM & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere. . 


BENS ON’S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks , 1.,, 200 p. 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


iSAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole, 
f right to Tmportand Sell his BAND SAW BLADES 
; throughout the United Kingdom, beg to announce 
that they are now in a position to supply these Saws. 
from 1-16th ofan inch to 8 inches ın width, and up 
to 50 feet in length, AER 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted., 


wo 
by 
ers ast 


MRD RRC ATR ORT RO UGS OURS T EE 


S. W. and Co. keep a large stock of all sizes up to 
. 2in. wide. from which they can supply orders to any 
Ag: part, of the kingdom, within -twenty-four hours. 
ff We notice, 


Ə FO i. l For Price Lists apply to 
W SAMUEL WORSSAM & 
Wo SAW MILL ENGINEERS, 
WS 804, KINGS-ROAD. CHELSEA. 


SS Eee 
N ATIONAL INSTITUTION for DISEASES 
i of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS. 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine, - 
Free letters are available for necessitous applicants. f 
THOMAS ROBINSON, Hon, Sec. 


CO. 
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ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


TO RAILWAY CONTRACTORS, BUILDERS, MIL- 
LERS, COAL MERCHANTS, and all PERSONS USING 
DRAUGHT HORSES. 


ES 
ESSRS. J. E. DUFFIELD and Co. 


havenowonviewattheir Manufactory,68, Alders- 
gate-street, the largest, cheapest, and best assortment. 
of New and Second-hand CART and VAN HARNESS 
in the kingdom; also Nose-bags, Head-stalls, Halters, 
Cloths, and Waterproof Covers. 


re 
TO ENGINEERS, reed eres STEAM PACKET 


COMPANIES, &c. : 
HE PATENT MINERALISED | 


AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves.. Hose Pipes, Delivery and 
Washers, Suction. 

Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 

Flexible Tubings. 


Patent Junction Rubber and Consolidated Emery Wheels, 

And all other India-Rubber articles in use by 
Engineers and others. To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, H.C. 


N.B.—Sole Manufacturers of Valves of the Patent | 


Mineralised (Red) India-Rubber, upto 6ft. din, diameter 
in any thickness. 


ps a el 
po CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices | 


forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock Iron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegyaph, 
or fencing ; Black or Galvanised. Wire Ropes ; Permanent, Colliery, 
or Tram Rails; Hoop Yron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 


ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions ef Fancy Iron; Bar Iron of all sizes: Wrought Iron |" 


Forgings, Castings, and Railway Material of every deseripti >. 
JOHN HORSLEY, 
Tron Agency Office, 
. 9, ST. ANN’S SQUARE, MANCHESTER 


MOREL STEAM ENGINES, BEAM, TABLE, | 


AY Horizontal, Vertical, Locomotive, Oscillating, &c., with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
menis, MICROSCOPES, TELESCOPES, OPERA GLASSES, &c, 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
ane AE two Stamps. JAMES BOWIE, 178, HIGH 
HOL i 


HEATED AIR ENGINE. 

OR all small purposes, such as driving Printing 
Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. , 
It can be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 


water being used all danger of an explosion is done 
away with. For further particulars apply to 


W. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
| LONDON. 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VHNEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


WALLIS & Co.’s CYLINDRICAL ENVELOPE 


AND 
PATENT “CAP” FOR MAPS, PLANS, DRAWINGS, &e. 
Disc at‘end 


f/KENT CA 
of ` 
Ney, A. E 


of “ Cap.” 


| 


| 
ull, 


Showing plan “ Capped.” 
ESSRS. WALLIS and Co., beg to draw the 


attention of the Colliery Proprietors, Mining Surveyors, iron 
Masters, Engineers, Architects, &c., to their invention for the pro- 
tection and preservation of every kind of maps, plans, drawings, and 
indeed, of rolled decuments in general, 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time is lost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the; Cap” prevents 
the admission of dust. (2) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. (4.) That it affords a ready index, there being six spaces on 
the “Cap” for titles-or numbers. Any map can be found without 
delay or trouble. Messrs. Wallis & Co.’s “Covered Case” for more 
valuable plans, maps, drawings, &c., will be found as useful asa tin 
case at one-fourth its price, The cylindrical envelope is for the 
conveyance ef maps, plans, &c., by book post, or otherwise ; it 
affords great facilities for transmission saving the expense of wooden 
‘rollers, and can be used again and again. 


Can be had Retail of ari Stationers, and Wholesale onzy of the 
Patentees, 


Ws. WALLIS and Co., Law and Patliamentary Stationers, 
1, Charles-street, Parliament-street, Westminster, 8.W. 


'GRICKMER’S PATENT PACKING .. .. 


twenty minutes attention suffices to run it a day. No f 


[Jury 6, 1866. 


Crickmer’s Patent Plastic Metallic Packing. — 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 

PATENT WIRE GAUZE JOINT PACKING... « a per lb. | INDIA-RUBBER CORE PACKING (HEMP).. e. Is. 4d. 

A ; 08 es 28, 3d. Do. Do. Do. (COTTON) .. 28: 6d. 

This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but I ithle Pressura 
Pe ee ene ener Le great saving in friction 
UMPS AND LUBRICATORS. 
Aneto WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &. 

Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Orickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM $ 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


JOHN SWAIN, 
DRAUGHTSMAN & ENGRAVER ON WOOD, 


Mechanical Designs. Ornamental Westgns. Pictorial Mestgns. 
| CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 


KILLED ARTISTS 
Estimates supplied with promptness. 
Country orders executed with the utmost care and despatch. 
a 266, STRAND, LONDON, W.-C. 


The Best and Cheapest Teas 


In England are at all times to be obtained at 


PHILLIPS and COMPANY, Tea Merchants, 
8, KING WILLIAM STREET: CITY, LONDON, E.C. 


PHILLIPS & CO 


MPANY’S 


PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
THE BEST AND CHEAPEST. Inferior Houses copy this statement for 
obvious reasons. Therefore be particular in addressing to 
PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
London, E.C. 


) as SA i 
j T aa a Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per Ib. 
fe D aV Most Delicious Black Tea isnow only 3g, 6d. per là. 
i ; X ne ; 3 RICH, RARE, CHOICE COFFEE, 1s. 4d., Is. 6d., Is, 8d. 
Sea a: 
SAJ 


PHILLIPS and CO. send all goods CARRIAGE FREE, by their own Vans, within eight miles of No. 8, King William- 
street, City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN IN ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO. haveno connection with any House 
in Worcester or Swansea. 


BOOTS! BOOTS!! BOOTS 
Att PERSONS REQUIRING COMFORT, NEAT 


NESS, and DURABILITY in the above named articles are invited to 
try the “EHUPODION BOOTS” with “ MOLE’S PATENT: HEELS,” they are ' 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes, 


AUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and 
6, Pembroke-terrace, Gloucester-road, Regent's © 


Park, near Chalk Farm. , 


THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. 


Lonpon Agunty.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland- 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch; Mr. Chapman, Leather Seller, 
Kennington-lane, S.E. 


SAMUEL BROTHERS, 
Suits for all Occasions 
36s. to ll4s. 


Boys’ Suits 

16s. to 35s. 
50, LUDGATE HILL. 
The new Book with 42 Engravings (86 being Portraits). illustrating the mosf 
fashionable attire, wil) be zent post free for six stamps, which sum is deducted from: a purchase, 


PATENT HOLLOW STEAM PACKING. 
IMHE great and. peculiar advantages of this 
packing consist in its remaining perfectly elastic, and is so con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKEB, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s. 
MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufastory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr. H. FERRABEE, Agent. 


ATENTS AND INVENTIONS.—R@OBERT- 

SON BROOMAN AND Co, Patent Agents and Consulting 

Seer Mechanic’s Magazine and Patent Office, 166, Fleet street, 
ondon. : 


ATENT SAFETY GAS TAP. 


—Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers, 
10, Strand, London, Agents wanted. 


PATENTS FOR INVENTIONS. — Messrs. 
DAVIES and HUNT procure British and foreign patents at 
moderate charges, Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


ASSISTANCE AND ADVICE TO INVENTORS. 
R. M. A. SOUL, (Member of Society of Arts) Patent 
Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS. A Circular of Information free by post, on applica- 
tion to the Patent Office, 3, Leadenhall St., London, E.C. 
A i Nr UU NC APEONSOnemencane 


INVENTORS ASSISTED 
IÈ Securing, Carrying Out, and Disposing of 
their Inventions.—Apply to Messrs. B. BROWNE and CO., 
pena and Foreign Patent Office, 49, King William-street, London- 
pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application, 
eara e Ee 


[NVENTIONS secured by Patent or Regis- 
tration, on moderate terms, by application to Mr. WILLIAM 


BROOKES (of upwards of 25 years’ experience in such matters), 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 
a I eh eg ORO. N, 


NVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD ĞRIFFITEH 
Brewer (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


TNVENTIONS PERFECTED and all kinds 
are Machinery manufactured by S. SMITH, 204, High Holborn, 


O INVENTORS—GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £310s. Circular gratis on application. 


JOTICE TO INVENTORS.—Office for 


' Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office,’ 4, 
TRAFALGAR-SQUARE, CHARING-CROS8S, W.O. 


T° INVENTORS.—Messts. Harris and Mills, 

Patent Agents and Mechanical Draughtsmen, No. 35, South- 
ampton-buildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 
undertake all business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all Foreign Countries, Provisional 
protection £8 8s. 


i Bake INVENTORS.—The GENERAL 
PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Charges, and transacts all business connected with Patents. 
Unusual facilities offered, A HANDBOOK gratis, l 
CHARLES S, BAKER, C.E., Secretary and Manager. 


a 


ATENTS, &c.—Mr. WISH’S PAMPHLET, 
containing full information on BRITISH and FOREIGN 
PATENTS and the REGISTRATION of DESIGNS, may be had of 
Messrs. Francis Wise and Co., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham-street, Adelphi W.C. 


YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best. ever invented for giving immediate 
ease. Price 6d. and 1s. per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C. London, 
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No FITTER ot TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


| RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE. 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


FALCON WHARF, 80, BANKSIDE, SOUTHWARK, SE; and 
HONDURAS WHARF, CUBITT TOWN, POPLAR, +E. 
, JOHN NEWTON & CO. 
STOURBRIDGE, NEWCASTLE, & WELSH FIRE-BRICK & TILE MERCHANTS, 


| WHOLESALE AND FOR EXPORTATION. 
DEPOT FOR RAMSAY’S NEWCASTLE FIRE-BRICKS, CLAY, &c. 
BUILDING MATERIALS OF EVERY DESCRIPTION. 


N.B. Goods made to Pattern on the shortest notice and most Reasonable Terms. Shipping orders executed with 


Despatch. ` 
GRANGE ROAD, BERMONDSEY, London, §.€. 
By HER MAJESTY’S Abe ear 5 a ROYAL LETTERS Parent. 
P FN 


‘LI 
P 5 


LT. &T. OAKLEY’S DOUBLE PREUMATIC GARDEN PUMPS. 
THE BEST AND CHEAPEST MADE. 


TESTIMONIALS. 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS, Chief 
Prize Certificate awarded by the Jury of the Royal Horticultural 
Society, July 24, 1864. 

EXTRA PRIZE certificate awarded by the Floricultural Society , 
Walthamstow, August 31, 1864. 

Iilustrated and price sheets by post. 


EA CAUTION—OAKLEY’S PUMPS are labelled 
me = PATENT. 
“ EXCELSIOR,” “PRIZE MEDAL” 
Family Sewing & Embroidering Machines 
Dy. WITH ALL THE LATEST IMPROVEMENTS. 


T? easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip. Price from £6 6s.—Price Lists Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


DIVING APPARATUS. 
HEINKE BROTHERS, 


SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
AND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


re į Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
important Improvements made by them in the 


= SUBMARINE HELMET DRESS and APPARATUS. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855, 


Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
and Night, for Five Years, without any accident. 


Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. 
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BOILER-TESTING BOILER EXPLOSIONS PREVERTED 


APPARATUS. . BY THE USEOF _ 
cister BAILEYI S 
Complete on cistern, 
gun-metal workingparts, PATENT FUSIBLE PLUGS. 
flexible tube, union joint, oo oe 
nipple for boiler, and , /0Ọ/- A as i ER ma 
gauge to 250lbs., £10 Loosèlafd 1/3 2 NTT 
nett. Packed in Case, ` 
ready for delivery, AGC offer 


: = P peut Why * g 
JOHN BAILEY and CO., ALBION; WORKS, SALFORD, MANCHESTER. 
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LATHES, 
AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 

Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes. 
~ Engineers’ rors and roous of every description. 


JOSEPH BUCK, 


124, NEWGATE STRE®T, E.C.. and 164, WATERLOO 
ROAD, 8. 


LATHE WORKS. 
QAMUEL COHEN AND SON, 


ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses—Screw-cutting, Turning, Boring, and 
Pluning for the Trade.—Several second-hand planing and drilling 
machines to be disposed of.— Illustrated Catalogue on application, 
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LATHES. 
Rd, PEARCE, 
LATHE & TOOL MAKER 
and MACHINIST, 
77, GT. SUFFOLK- 
STREET, 
BOROUGH, S.E. 


Lathes ready for use 
from £3 10s. 


i 
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MATHEMATICAL INSTRUMENTS of 
finest quality at moderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from 10s. 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


QECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rauts, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic aud Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchang d 
Catalogues forwarded on receipt of three stamps for each, 


SUFFELL, MATHEMATICAL 


e INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her Majesty’s 
Government. The pocket sets of Instruments, from 16s, 
to 42s.: Telescopes, 5 miles range, from 6s. 6d.; 10 miles 
ditto, 8s, 6d. and 10s, 6d. ; Boxwood scales, engine divided, 
2s. 6d. ; T squares, 1s. to 5s,; Measures and Rules of all 
nations, _Post-office orders payable at Charing Cross 
branch. Lists of prices forwarded on application. 


ENRY EVANS, 1, Endell-street, 


Long-acre, Philosophical Instrument Maker, 
Electrical; Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton- 
covered Wire. of high conducting power in any size or 
grany Battery Cells, Porous Pots, Binding Screws, 

C, 


MATEEMATICAL DRAWING INSTRU- 


MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


JOHN ARCHBUTT & SONS, 

201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
ably low. Every article warranted. Second-hand Instruments of 
elkinds, by the best makers, always in stock; i 
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[Jury 6, 1866. 


NOTICE! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 122, faa gue STREET, and 153, FLEET STREET, 
| LONDON. 


FLOORING, DEALS; MAHOGANY, &c. 


White. Yellow. 


8-inch Flooring. ... 10s. 6d. and 11s. 0d. 10s. 6d. and lls, Od. per square. 
me ae | 8s ee .. 12s. Od. to 13s. Od. 12s. Od. to 148. 0d. „s 

Ti seas a ye we en, we 48, 6d, to 15s. i l5s. 6d. to TA ne j 

5 d Lini sss ; — 12s. 0d. — s. 0d. 

i » Matched Lining i TE ji 


33 s.. eee ay 13s. 0 . eee eco og 99 
Yellow Battens, £10; Yelow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet, 
PRICH LISTS AND MOULDING PATTERNS POST FREE, 


J. TERRY & SON, 109, BOROUGH ROAD, 


FLOORING! DEALS! MAHOGANY! 


WHITE and YELLOW BATTENS, £8 per 120. 
100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals 
from 10s. 6d. per square, | 3 by 9 Yellow Deals ... ... 
£15 per 120. | 3. by 11 Yellow Planks ie 


12s. per square. 


SAMUEL PUTNEY, 
BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


L. SUGDEN AND Co. 


SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


WESTMORELAND WORKS, 
WALWORTH COMMON. 
PRICE LISTS ON APPLICATION. 


SMITH’S PATENT DOOR SPRING, 


PATENT WEATHER TIGHT FASTENING, 
AND 


WATER BAR FOR FRENCH CASEMENTS, 
69, PRINCES STREET, LEICESTER SQUARE, LONDON 


N.B. None guaranteed unless stamped with name and address. 


GEORGE GLOVER & COS 
IMPROVED DRY GAS METERS, 
STANDARD GASHOLDERS, AND TESTING APPARATUS. 
INTERNATIONAL EXHIBITION, 1862. 


20,000 Spruce Deals 
Matched Lining s 


} = 


PRIZE MEDAL, 
CLASS X. 


PRIZE MEDAL, 
CLASS XXXI. 
“ For ingenuity, &c.” “ For superiority, &o.? 


RANELAGH WORKS, 


RANELAGH ROAD, PIMLICO, LONDON, S.W. | 
15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 


HAYWARD, 


PATENT LAP-WELDED BOILER TUBES, 


Gas, Steam, and other Tubes, 
Fittings, ete. 


BRACES, OR RATCHET AND 


SWING BRACEIN ONE. 
(DAVIES AND TAUNTON’S) PATENT. 


ESTABLISHED EIGHTY YEARS. 
PAPIER MACHE ENRICHMENT MANUFACTORY. 
W.SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
Estimates on receipt of Detailed Drawings. 


S.E. 


£18 per 120. 
£15 per 120. 
4d. per foot. 


- RICHARD H. TAUNTON & 


STAR TUBE WORKS, BIRMINGHAM. 


PATENT COMBINATION RATCHET 


Jury 6, 1866.] ENGLISH MECHANIC AND MIRROR OF SCIENCE. | 319 


TUCK’S 


PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 


J. EH. TUCK AND c0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their . 
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; Sauer INDIARUSBER ESTABLISHED 1795. 
: BUFEERS, n BANDING, &e MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
aay STAND CO TAG COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GANNON STREET, EC GOODS OF ALL DESCRIPTIONS. | 
ek ET, E.C. | | o „AND 
iba Da aai NOn KS TATIE. ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AN 


ALL KINDS OF BLUE STAFFORDSHIRE WARE. 


MARCUS BOURNE NEWTON 
STEAM ENGINES, LONDON AGENT, 


Contractors to the Admiralty. 


| BAN J o morsu rower, | DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 
Pees EIN Y] Horizontal, with Governors, KING’S CROSS, N. 


es 


Pumps, &c., 


H. WATTS, . 
=A Complete, £15 15s. ee 
IRON CORN BINS 1... u. 288 | f MANUFACTURER OF IMPROVED 
WHEELBARROWS ... ..  .. 258, ee ea y OPEN AND CLOSE FIRE 


CHAFF CUTTERS ave see ww. 458, 


LAWN MOWERS... mes tee e. 708, Zan 

GARDEN ROLLERS... .. .. 3858. i 

GARDEN SEATS... an eee 
HURDLES & WIRE NETTING, 


RAY, MEAD, AND CO. 


KITCHEN 
RANGES, 


8. 


ENGINEER 
38, UPPER THAMES STREET, LONDON, E.C., | a en 
And Trolway Iron Works, Bethnal Green, N.E. i Tea Mns i i Hi, 
Price Lists on application. SA Ili a j TMNT] B - HOT-WATER BATH 
WATER -POW STINES! MEE Sel = £ = uit APPARATUS ERECTOR, 
WATER-POWER ENGINES! O i = =| | 
dena Compact and Economical SATAN es HN aa ya TE 1, Water-street 
Engines have now been mostsuccessfully applied to work. Raa LTT i ASCARI e: 3 > 7 
ing Hoists and Cranes in Warehouses, and to the driving of | H Po | MN SSSI vith WT NEW BRIDGE-STREET, 
Book-printing and various other machines, They greatly an Ala Fa EE eC 
supersede the steam engine for occasional use, as, where > HE AEE jc sl | BLACKFRIARS, E.C. 
adequate Water Pressure is available, they avoid all danger, i mE i ee a | Vili 1 d 
elay, and E e EET ma tH IAS i NNUAL I ee << 
}RApplications may be made to the Patentees, JOHN i ; PLINGE ; TA 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, | ‘> EMMI li E= = MARTINI Estimator PEA ponro O Applica 
Lancashire; or to T, M. PEARCE, 21, Thornton.road, ; | | AA ili tion. 
Bradford, Yorkshire, f a aaa 
A. ©. FRASER, 


GAS ENGINEER, COLCHESTER, IMMENSE SAVING OF LABOUR. 


Inventor and Patentee of the 


_ RIBBED CAST IRON RETORTS. | TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
JAMES MUNRO © EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, & ., &c. 


(Fr Me srs. Holtza el an . e a a a E, ARE A 
ENGINEER and MACHINIST, BLAKE’S PATENT STONE BREAKER, 
escent ge Tumang Machines fr Aualoy qng Maan CR RE CROSAT MACHINE | 
culling, dividing, de, ne planing, Sew anà wheel | Bow Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind: 


cutting, dividing, &e, 
4, GIBSON-STREET, WATERLOO-ROAD, S, It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 


W. & A. GLOVER, Superior, Australia, Cuba, Chili, Brazil, and througout the United States and England. Read extracts of 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTIN G, TURNING, AND PLANING 


JOSEPH STANLEY, 
(Late Foreman at David Hari’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
requirement, 
Castings for Model Engines kept in stock. 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND CO., MANUFACTURERS. 
78, SUN STREET, BISHOPSGATE STREET, 


H. R. Marsden, Esq. 

Sir,—We have used Biake’s Patent Stone Breaker, 
made by you, for the last twelve months, crushing 
emery, &c., andit has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw about 20lb. weight, chilled cast iron, 
broke off, and was crushed in the jaws of the machine 
to the size fixed for crushing the emery. 

THOMAS GOLDSWORTHY & SONS. 


i Alkali Works. near Wednesbury. 
T at first thought the outlay too much for go simple an 
article, butnow think it money well spent. 
WILLIAM HUNT. 


Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and quartz. WM. DANIEL, 


Our 15 by 7in. machine has broken 4 tons of hard 
winstone in 20 minutes, for fine road metal. free from 
ust. MESSRS. ORD & MADDISON, 
Stone and Lime Merchants, Darlington, 


Kirkless Hall, near Wigan, 
Each of my machines breaks from 100 to 120 tons of 
limestone or ore per day (10 hours), ata saving of 4d. 
per ton, JOHN LANCESTER. 


LOND Zi N Ovoca, Ireland, 
; ; ON kn CM i "n My crusher does its work most satisfactorily. It 
Price List Free, 3 will break 10 tons of the hardest oops a sone per 
hour. . G. S. 
VENETIAN & other WINDOW BLINDS E : Bn = . General Freemont’s Mines, California. 
] pran description of WINDOW BLINDS and SUN | |= ( > The 15 by 7in. machine effects a saving of the labour 
SHADES of the best quality, and ab the lowes} | E= of about 30 men, or 75 dollars per day. The high esti- 
possible prices oo phy nt mation in which we hold your invention is shown by 
: YW ITMEAD | the fact that Mr. Park has just ordered a third machine 
- B. mi, CT . aA ET for this estate. assy SILAS WILLIAM, 
11, FREESCHOOL STREET, "POURTAINS LEEDS . 
LONDON BRIDGE, S.E. For CIRCULARS AND TESTIMONIALS APPLY TO s 
mamae nnna eea A 
WV EEEL, RACK and SCREW CUTTING) H, R. MARSDEN, SOHO FOUNDRY, 
SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth: also racks of any W Py 
length or pitch. Dividing plates drilled or lined.’ Screws cut to any | MEADO LANE, LEEDS 


Goorge'-roady 3, London,” “7 nee BE Georges Works, 88, St | ONLY MAKER IN THE UNITED KINGDOM 
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“HOPE IRON WORKS, 
106, SOUTHWARK BRIDGE ROAD, 
LONDON. 


VER TICAL AND HORIZONTAL STEAM E ENGINES 


an ee FROM 2 10 25 HORSH POWER} 


ALSO 


UP RIGHT ' ENGINES AND BOILERS COMBINED, 
REQUIRING NO SETTING IN BRICK WORK, 


BA Y FOR DELIVERY. 


APPLY AS ABOVE. 
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E oe eee _ GLARK’S TYPE COMPOSING AND DISTRIBUTING MACHINE. 


A’ in all other trades, so iu that of the compo- 
LA. sitor, attempts have. been made to supplant 
hand and brain. labour by the introduction of ma- 
chinery ; and to the extent that the. work of the re- 
flective faculty is concernedso far has the machinery 
failed. That it may be of great use in the merely 
mechanical part of:the compositor’s labour is easily 
“capableof demonstration, indeed itis already proved 
NO. 16.—VOL. III, 


by the simple fact that machines for composing 
and distributing type are now in economical use, 
more particularly in the United States, where 


steam is largely employedas the motive power. The 


machinery we have undertaken to illustrate and 
describe is the invention of six Americans, named 
Abel and Josiah Low, Edward Lyman, Charles 
Livermore, Augustus Richards, and Charles 


Yeaton. The patent has been taken out in this 
country by Mr. William Clark, of 53, Chancery- 
lane. | 

— To enable the general reader to form an idea of 
the difference between hand and machine labour 
we will endeavour to rapidly outline the circum- 
stances attending the former ; trusting the practi- 


cal printer will overlook any inaccuracies. 
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On the framework up to which the compositor 
stands are placed two cases—the upper one divided 
by partitions into 98 “ boxes,” the “lower” into 
53—or 15l in all. The ‘‘upper” case contains 
“capital” and ‘‘small capital” letters, figures, 
fractions, accented and double letters or diph. 
thongs, &e.; tke “ lower” case containing all the 
other letters, with the comma, full point, colon, 
&c., spaces to go between the words, and those used 
to fill in the blank parts of lines with—together 
, with certain “signs” which do not require to be 
 particularised. The ‘‘ copy’—MS. or reprint— 
being placed before the compositor, his brain is get 
to work to decipher the by far too often nearly 
illegible composition of the writer. He then 
goes to work picking up type after ~ type 
from out of these boxes, which as picked up 
he deposits in a ‘‘ stick’—~(made of iron)—or 
small framework (carried in the left hand), which 
can be set, by means of an adjustable slide, to any 
gauge, or length of printed line; and when 
he has got up as much as will fill a line 
he “spaces” if out, with an equality of space 
between the words—and so, on piling line 
upon line until his “ stick” is full, when the mass 
is emptied intoa “galley” —generally of zinc with 
wooden sides ; and when (as in the case of a news- 
paper) this “galley” is full, 
the whole is tightly jammed 
up by means of a ‘‘side- 


the galley wherein the type as fast as set up into 
lines is formed into column ; immediately adjoining 
which is a series of cups containing “ irregular” 
type,or odd characters which occur only occasionally 
and for the setting up of which no provision is 
made in the machine. This forms one of the 
drawback features. Next to these cups, extending 
to the centre of the table, is a series of keys con- 
sisting of buttons, the shanks of which pass 
vertically through the table, and actuate a series 
of levers leading to the inside of the carrying 
wheel, where they effect the set of the indicators 
by which the proper type is taken from its case and 
brought round to the setting table, where it is 
deposited in a channel and fed along towards the 
galley to be formed into column. Os the opposite 
side of the table is another galley or bed to hold 
the column of matter to be distributed. At the 
head of this galley isa channel which terminates 
at about the centre of the table near the periphery 
of the carrying wheel, and in the tangential posi- 
tion to the same. By the operation of suitable 
mechanism, as a line of type is taken off the 
column that line is forced along the channel 
towards the carrying wheel, so that as the type is 
pushed off and distributed, the column is fed up 
and another line is taken off, and so on, until the 


stick” and ‘‘quoins,” a proof Dai = EES 
is taken of the matter at ts ae ein nua) E 
Bie see Cea bes ree E 
the press, and handed to the ean Sa 
reader, who is supposed to \ = : 
detect all the errors made by i HE 


the compositor—those of the 
writer being generally re- 
served for another proof. 
This matter is made up into 
columns, the columns into 
pages ; and so we have our 
newspapers and journals. 
These being printed off the 
compositor distributes the 
types back again by hand 
into the two ‘ cases” just 
noted ; and this is achieved 
in one-fourth the time it 
takes to set them up. A 
good book-compositor will 


set-up, correct, and dis- — = TTA 
tribute twelve thousand Oe ait = Í Mie E: 

types in a day. The rate of Nie i er ER | iniii 

the machine work is some- i p e E l I| I | l | i 

thing to think of; fast as Niu es ET 


the fingers can actuate the 
part allotted to them, so fast pour out the types; 
but we are anticipating our subject. It should 
not be forgotten, however, that the machine is de- 
pendent, first of all, on the mind, and the condition 
of its education. There are various things the 
machine cannot possibly do, best understood by 
compositors. For instance, in a page there may 
be various characters of type ; the machine sets up 
only one kind at a time. 

The machine in question is partly automatical in 
its operations, and partly operated by the action of 
an attendant. The purely automatical part lies 
in the type-distributing operation, while the 
setting of type, as indicated above, is governed 
by the attendant. Both operations may be 
carried on at the same time, The machine consists 
principally of a type-carrying wheel supported in a 
horizontal position above a suitable bed plate or 
table, a plan view of which ig semicircular, or 
rather of a horse-shoe form. Around the circular 
part of the table are arranged the type cases. 
These consist of a series of narrow channels of the 
width of a type, and pointing towards the centre 
of the type-carrying wheel, the inner ends of the 
channels terminating near the circumference of 
said wheel. These type cases embrace about 
two-thirds of the bed-plate. The Square part of 
the bed-plate forms a table, upon which stands 
the mechanism for distributing and composing in 
connection with the type-carrying wheel, the 
right hand half of said table being occupied by the 
former and thel eft by the latter. Upon the ex- 
treme left, on an extension of the bed-plate, rests 


whole is distributed into the cases. The manner 
in which the type is distributed, so that the proper 
case it is to go into can be indicated, is effected 
by a system of nicks upon the shank of the type 
itself, whereby before leaving the channel, and 
being taken up by the conveyor on the carrying 
wheel, certain parts are set in a given position 
which indicates the proper case into which 
the type is to be deposited, so that the wheel: holds 
on to the type until by its revolution said type 
arrives opposite the mouth of the appropriate 
channel, of the set of cases first mentioned, when 
it is deposited therein, the type maintaining always 
its erect position. Secured to the carrying wheel 
are two sets of conveyors, one set being for dis- 
tributing, and one for setting. These plates are so 
constructed and fixed to the carrying wheel that 
while the latter has a constant and unvarying 
motion the former may be permitted to stop for a 
period and then go on with the wheel, and also 
to overtake and assume the former position. On 
each conveyor is a spring to grip the type, and also 
certain parts which effect the opening and closing 
of the same, together with means for thrusting the 
type out of the conveyor. The times for opening 
and closing the spring, and for thrusting the type 
out, are governed by two sets of mechanism. In 
case of distributing this is accomplished automati- 
cally and is determined, as before remarked, by the 
nicks on the type; but in setting it is governed 
according to the will of the compositor, who plays 
upon the keys. These conveyors are arranged 
around the carrying wheel alternately, t.e., first 
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a setting conveyor, and next a distributing con- 
veyor, &c. There may be eighteen (more or less) 
of each kind to the wheel. These conveyors, when 
the machine is both composing: and distributing, 
stop once or twice at each revolution of the carry- 
ing whee] as follows :—The distributing conveyors 
always stop at the end of the channel leading from 
the column of type being distributed, and having 
taken a type, stop again at the proper channel. in 
the case for that letter, providing it carries a regu- 
lar type, and the case said type is to go into is not 
full. The setting conveyors stop at the channel 
indicated by the compositor through the keys, but 
they do not stop again while depositing their types 
at the mouth of the channel leading to its column 
on the galley ; or said channel may be so arranged 
that the conveyors deposit their types without 
stopping. This machine has also the ‘peculiar 
characteristic that the compositor can compose 
ahead or faster than the type is delivered by the 
wheel, There is a twofold object for this ; one is, 
that the carrying wheel shall have a constant and 
unvarying motion without regard to any exactness 
of time in the compositors playing on the keys; 
second by being able to compose ahead he is re- 
lieved from so constant attention to the copy, and 
may have intervals of time to look occasionally to 
see to the correct working of 
the distributing part, as also 
to justify his lines, and set 
the same into column upon 
the galley, besides affording 
a certain amount of physical 
relief. This latter it may do ; 
we question the former. The 
continuous revolution of the 
carrying wheel is therefore 
effected by an independent 
power of suitable character, 
and the speed of the same is 
to be such as to allow of the 
necessary time for the con- 
veyors to operate. 

Fig. 1 represents a plan or 
top view of a machine con- 
structed according to the 
scheme sketched above ; 
Fig. 2 is a transverse vertical 
section of the same taken in 
the plane indicated by the 
line A B, Fig. 1, and look- 
ing in the direction of the 
arrow opposite to said line ; 
Fig. 3 is a longitudinal 
vertical section; the line 

U D, Fig. 1, indicating 
the plane of section, and looking in the 
direction of the arrow opposite to that line. Simi- 
lar letters indicate like parts in all the figures. We 
may remark here that, as this subject. will be 
treated on for three or four weeks, the figures re- 
ferred to throughout will not all be comeatable 
until the completion of the treatise. It will be 
readily understood that it is utterly impossible to 
give in one number the whole mass of illustrations 
necessary to explain the working of such compli- 
cated machinery. 


Diamacnetism.—Some bodies, if suspended near 
a magnet, will assume a position parallel to it— 
thus, a bar of iron; others will arrange themselves 
in a position directly across the magnet. The 
former were termed by Faraday paramagnetic, 
and the latter, among which are found not only 
simple but compound substances, including even 
organic matter, gases, &c., diamagnetic. 

Tue Sromatoscore.—This instrument, which 
promises to be very useful in dental surgery, is in- 
tended, as its name implies, to afford a means of 
inspecting the interior of the mouth. It consists 
of a spiral wire of platinum, which is enclosed in 
a boxwood cup, and is brought toa red heat by the 
current obtained from a small galvanic battery ; 
and a small mirror which reflects the light ina 
proper direction. The light produced in this way 
is So intense as to render the jaw transparent, and 
thus cause the vessels proceeding from the roots of 
the teeth, specks of caries, &c,, to become, distinctly 
visible. ; on ee vE- L 
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THE AMERICAN MONITOR AT 
SHEERNESS. $ 
FEW days ago there quietly floated into 
í Sheerness the American monitor Mianto- 
. nomah. There is neither grace nor any line of 
beauty about her ; she is simply an ugly sea-crab, 
carrying in. each hump two.450spounder Rodman 


guns, and we can easily imagine that were such a clas® 
of vessels to become in time the navy of a nation the 
morale of its seamen would gradually be lowered. 
Fresh air and sunlight have a wonderful deal to do 
with morality ; social science professors are per- 
petually harping on the necessity of providing as 
much as possible of both for our labouring 
population; maintaining that where there is a 
perpetual absence of both, modesty and honesty, 
morality and manliness disappear. But we are 
not now writing a treatise on the intimate 
relations existing between interior and exterior 
light—rather on heavy breeching naval artillery 
as exhibited in this outgrowth of the American 
Civil War. 

The first impression felt on stepping on board 
the Miantonomah is that she would make an 
excellent travelling fort, or an equally good assailant 
of a fixed fort. Between decks there are no less 
than seventeen steam engines, large and small, 
Six of them drive the blowers which receive 
the air from the. main air shaft, which 
stands between the two funnels on the upper 
deck, and is about 9ft. in height. The fresh 
air is distributed along shaftings and up through 
gratings in all parts of the ship, for at sea she is 
battened down fore and aft, and the only air that 
can then enter the ship, except down the main air 
shaft, is through the perforated tops of the turrets 
and pilot houses. When our informant was on 
board two of the blowers were at work, and there 
wasa strong upwardrush of cool air through the air 
gratings in the floor of the ward room and other 
parts of the ship, the thermometer in the cabin 
before the blowers were set in motion, marking 75 
degrees. But there was an almost overpowering 
feeling of oppressiveness, assisted partly by the 
knowledge that air was being sucked down through 
channels and that daylight was totally excluded. 

‘The officers, however, declare they prefer the 
monitor to an ordinary cruiser for comfort ; which 
our readers will believe to be a tale which stands a 
much better chance of belief with that honourable 
corps, the marines, than from them. However, 
the thermometer records kept on hoard prove that 
the heat below during the voyage across the 
Atlantic cannot have been so great as would be 
imagined. At sea, the deck is always awash with 
the seas rolling over it, and this, doubtless, tends 
to cool the atmosphere below. - The following is a 
copy of the thermometer register of the temperature 
on the middle of the berth deck on four days, or 
rather nights, during the voyage across :— 


June 12. June 13. June l4. June 15. 


deg. deg. deg. deg. 
10 p.m. 72, 7 7 70 
12 midnight 69 71 70 71 
2 a.m. . 64 70 70 68 
4am., 64 70 64 68 
6 a.m. 64 70 70 67 


During the voyage the vessel has behaved pretty 
well. The seas rolled over her decks whenever the 
waves rose, this because there were no bulwarks 
to keep them out. The vessel is only 1,500 tons, 
carrying four 15in. guns in their 10in. iron turrets, 
which have no backing, but have an interior dia- 
meter of 21ft., and are 6ft. 4in. from floor to 
overhead beam. These turrets are 9ft. in height, 
exterior, above the iron 3in. deck, the 3in. wood 
deck above the iron deck being above the actual 
base of the turret on the composition ring on 
which it rests. The shell of the turret is 
built up of ten one-inch rolled iron plates, the 
surfaces of which are all carefully planed, and 
the whole then set up together in a cylindrical 
form, each plate breaking joint with its neigh- 
bour. The bolts are marlinspike shaped, of 
less diameter, but more numerous, than in our 
turrets, and their heads are clinched on the outer 
face of the turret, instead of, as with us, being 
cut off. The top of the turret is closed in with 
iron bars, 4in. by 3in., which are again covered 
with perforated iron plating of one inch. When 
fitted to the ship the under surface of the turret 
plates, where they rest on the composition ring, 
and the ring there itself, are both planed true, 
and are always well oiled and greased to reduce 
friction when the turret is revolving. The two 
gun-ports are each 2ft. wide by 3ft. 10in. deep. 
They can be closed when the gun has been dis- 


charged by means of a 13in. iron stopper pivoted 
on the floor and roof of the turret, and swings 
easily into and out of position, Of the amount of 
work to be got out of the guns there are no 
exact data for comparison with the work of our 
best present ship gun, the Qin. 12-ton rifle, or 250 
pounder. The monitor gun is of soda-water-bottle 
shape. Though the bore is 15in. at the mnzzle, 
the outer diameter at the muzzle is only 2lin., 
but the breech is immensely weighted with metal. 
But so evenly balanced is the gun upon its trun- 
nions that the captain of the gun can elevate or 
depress it with the greatest ease with the screw 
lever. This elevating screw, 43in. in diameter, 
works loosely with its heel in a flat-bottomed 
metal cup, so as to “give” with any sudden 
shock. The carriages are very good. The compres- 
sors are three iron plates working between four 
wooden balks, The slide lies on a level with the 
turret floor, and is merely two iron beams, Yin. by 
3in., planed true on their upper edge, and con- 
nected to beams and plates at either end. Two 
men are found sufficient to “run” the gun, and 
one man can regulate the compressors. The sights 
give a range of 2,300 yards. The extreme of the 
gun’s elevation is 9 deg., and of depression 34 
deg. ‘The training power given by the revolving 
of the turrets is doubled by reversing the action 
of the twin screws. It may be noticed here that 
when the turret is raised, as it is termed, for 
revolving, only about two-thirds of the weight 
is taken on the turret spindle, the remainder 
slipping round on the before-mentioned composi- 
tion ring. The pilot-house on the top of each 
turret weighs about 30 tons. 

The side armour of the ship is 7 feet in depth 
from the deck level to below water line, and is 
formed of seven one-inch plates. The engines of 
the ship are of 800-horse power, nominal, on the 
back-action principle of Mr. Isherwood, of the 
U.S. N., the connecting rod working towards each 
cylinder head. The cylinders are 30in., with a27in. 
stroke of piston, driven at full speed at 80 revolu- 
tions with from 35 to 38 Ibs. of steam. In the 
engine room the average heat coming over was 80 
deg., but the poor follows in the stokehole had 
to endure existence at 120 deg.! The speed of 
the vessel has been sacrificed by widening and’ 
flattening the form of her bottom, but her power 
of manceuvring is increased by the adoption of 
twin screws. From all we can learn of the 
Miantonomah we are not prejudiced in favour of 
her; but we are glad to see the Jords of the 


‘ Admiralty paid her a visit shortly after her arrival; 
‘and we may be now certain that every attention 


will be given to the subject. But, should the 
‘system be largely adopted in our navy, it will 
not be with inch-plates and ‘‘numerous and 
clinched” bolts set upon wooden hulls; and 
never more, alas! will Jack be able to sing that 
he has the blue above as well as below, with the 
tendency he will then have to asthma and 
phthisis. : 


An ingenious mechanician of Lyons has ap- 
plied the principle of the Jacquard machine—that 
is, the changing of cards differently perforated to 
produce different patterns—to a musical instrument, 
the changing of cards producing different tunes. 
It is odd that the idea was never thought of before. 
His first essay has been with an harmonium. It 
will figure at the Great Exhibition. 

GLOVES. —It is estimated that the value of the 
gloves manufactured in France is between 
£1,600,000 and £2,000,000 and is still rapidly 
increasing. The kid and lamb skins used for glazed 
gloves are dressed at Paris, Grenoble, Annonay, 
Romans, and Charmont. The Paris manufacturers, 
whose gloves are most highly esteemed, employ 
workmen from Vendome. 

CO-OPERATIVE Progruss.—To those interested 
in the success of the Co-operative movement we 
would recommend the perusal of a fortnightly 
journal styled ‘‘ The Co-operator,” published in 
London by F. Pitman, in Manchester by T. Hey- 
wood, and in Dewsbury by T. Ward. It seems 
just the thing for the kind of enterprise—respect- 
ing which our own opinions are well known; and . 
is well deserving of support. 
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THE LATEST DISCOVERY IN 
ELECTRICITY. 


N the course of some experiments with a pecu- 

_ liarly constructed magneto-electric machine, Mr. 
Wilde discovered that if the induced current from 
the armature were made to pass through the coils 
of an electro-magnet, the magnet attained more 
than four times the lifting power of the permanent 
magnet from which the force was at first obtained, 
and, as it would appear, prima facie in opposition 
to the laws of conservation of energy. Mr. Wilde 
has thus expressed himself :—‘‘ Having discovered 
the fact that a large amount of magnetism can be 
developed in an electro-magnet by means of a per- 
manent magnet of much smaller power; and as 
definite quantities of magnetism are accompanied by 
the evolution of proportionate quantities of dynamic 
electricity; and since an _ electro-magnet when 
excited by means of a voltaic battery possesses all 
the properties of a permanent magnet, it appeared 
reasonable to suppose that a large electro-magnet 
excited by means of a small electro-magnetic 
machine could, by suitable arrangements, be 
made instrumental in evolving a proportionately 
large quantity of dynamic electricity, notwith- 
standing the pulsatory character of the electricity 
transmitted through the wires surrounding the 
magnet.” In his earlier experiments Mr. Wilde 
employed the apparatus partly shown in our first 
three figures. The cylinder C, C, has a true 
bored hole, A, in its centre. The cylinder 
is composed of two slabs of cast iron, C, C, 
separated from each other by strips B, B. The 
slabs and strips were held together by screws. 
Permanent magnets (D, D,) were placed over the 
cylinder, griping it so as to make good contact. 
Th us the iron sides became the poles of a powerful 


magnet, increased in power as the magnets were | 


added. Within the hole A, Fig. 1, an armature, 
shown in section and elevation in Figs. 2 and 3, 
was made to rotate (the form last adopted is shown 
in Fig. 4). In the armature two grooves were cut, 
and wire wound round it longitudinally as at M, N, 
Fig. 2. According to this construction, as the 
armature revolves in A, its magnetism is reversed 
twice in each revolution, and currents are given off 
by the surrounding wire. Driven at 3,000 revolu- 
tions per minute by a small steam engine, 6,000 
waves of electricity would be given off, each alter- 
nating in opposite directions; but with a commu- 
tator all would be sent in one direction. Further 
experiments have resulted in the machine repre- 
sented in Figs. 4 to 8, and this machine is being 
got ready for the Commissioners of Northern 
Lighthouses. Fig. 4 is a side view of the 
armature, as stated; Fig. 5 is a side elevation, Fig. 
6 an end elevation, Fig. 7 a plan, and Fig 8 an end 
elevation in section of the cylinder and armature. 
Sixteen permanent magnets, a, a, a, are fixed on 
the cylinder b, 6, each magnet weighing 3lb., 
and capable of sustaining 20lb. This magnet 
cylinder is of cast iron segments, c, c, and 
separated by two pieces of brass, d, d, of 
the same length as the iron segments, all 
bolted together at top and bottom by brass bolts 
c, c. The hole through the cylinderis 24 in. in 
diameter. Into the cast iron projections g, g, at 
each end of the cylinder two wrought iron pillars, 
f, f, ave screwed, to hold the brass crossheads, A, h, 
which are bored out concentrically with the hole 
through the magnet cylinder; the steps from 
bearings in which the journals of the armature 
revolve. The armature z, Fig. 5, is of cast iron, 
turned parallel, and 1-20th of an inch less in 
diameter than the hole in the cylinder, so as to re- 
volve without contact. The two brass caps, k, k, 
on the armature, having prolongations for holding 
the steel journals 7, Z, are fitted by screws. The 
pulley m, for driving the armature, is fixed on the 
axis of cap ky. At the other end of the armature 
the. steel commutator, n, m1, is fixed. In the 
direction of its length is wound upon the armature 
about 50ft. of insulated copper wire, the inner ex- 
tremity of which is fixed in good metallic contact 
with the armature, the outer extremity being con- 


nected to the insulated half of the commutator | 


m, by clip and screw. Brass bands o, o, which 


encircle the armature at intervals, in grooves | 


below the surface of the iron, prevent the convolu- 
tions of insulated wire from flying out of position 
. FIG.t. 
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by the centrifugal force attending their rapid revolu- 
tion. 
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The armature revolves by the strap p, at 2,500 
revolutions per minute, and the two series of waves, 


Fig. 6. 
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5,000 per minute, are taken from the machine in 
one direction by means of two steel springs q, q, 
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which rub against opposite sides of the commutator 
n,m, The springs, by wires s,s, are connected | 


with the polar terminals r, 7, of the electro-magnet 
of the electro-magnetic machine.. The electro- 
magnetic machine by which light is produced is of | 
the same construction as the magneto-electric 
machine just described, excepting that an electro- 
magnet ¢ is substituted for the permanent magnet 
a onthe magnet cylinder 6. This electro-magnet 
é (Figs. 5 and 6) is formed of two rectangular plates 
n, n, of rolled iron, 36 in. long, 26 in. wide, and an 
inch in thickness, shown by the dotted lines. They 
are bolted to the sides of the magnet cylinder 4, 


| between the iron bars v, v, vl, vı, by the bolt w. 


A hollow bridge x unites the upper extremities of 
these plates. The conducting hollow bridge is of 
two thicknesses of iron similar to that of which the 
sides are made, and are separated from each other 
by 2 in. iron packing, which thus makes the depth 
of the bridge equal to the width of the bars v; 
vl. The bridge, again, is fixed between the plates, 
u, u, by 2 in. iron bolts, extending from one side 
of the magnet to the other (see Fig. 6). 

Each of the electro-magnet’s sides is coiled with 
an insulated conductor, consisting of a bundle of 
seven No. 10. copper wires, laid parallel to each 
other, and bound together with a double covering 
of linen tape, the length of each coiled conductor 
being 1,650 feet; and two of the extremities of the 
coils are coupled up so as to form a continuous 
circuit 3,300 feet in length. The other extremities 
of the coils terminate in the insulated metal studs 
rr fixed upon the wooden top of the machine ; 
the weight of the two coils of insulated copper wire, 
minus the iron, is half a ton. The diameter of the 
hole in the magnet cylinder is 7 in., its length 35 in. 
Twelve 2 in. copper bolts connect the separate 
parts of the cylinder at top and bottom. The iron 
armature, z, Figs. 4 and 8, is 4 in. less in diameter 
than the bore of the magnet cylinder. Itis wound 
with an insulated strand of copper wire 350 ft. in 
length, 4 in. in diameter—seen in section in Fig. 8. 
A wood casing, it, protects the convolutions of the 
wires from external injury. A 7-in. pulley, m, is 
keyed on one end of the armature; and on the 
other end are fixed two hardened steel collars 
y, Y}, one of which is insulated from the axis of 
the armature. The currents can be conveyed away 
to any required place by means of the conduc- 
tors z, z. 

In action the electricity derived from the mag- 
nets a, a, a, @ is sent by the wires s, s, through the 
coils of the electro-magnet of the 7-in. machine, 
the iron plates and magnet cylinder of which acquire 
magnetism hundreds of times greater than that 
possessed by the permanent magnets of the mag- 
neto-clectric machine. As the armatures are driven 
spontaneously, a proportionately large amount of 
electricity is evolved from the armature wires of 
the 7-in. machine, and the electricity thus gene- 
rated may be used for the production of light or 
other purposes. The power of the machine may 
be regulated for the quantity of light required by 
placing small blocks of iron on the top of either of 
the magnet cylinders. In full action a three-horse 
engine is required to dtive the machine, and its 
lamp will then consume sticks of carbon % in. square. 

It is interesting here to add that in one of the 
earliest experiments with his original apparatus 
Mr. Wilde connected the wires of the armature 
with a tangent galvanometer, to measure the 
amount of electricity evolved. One magnet, 
weighing about 1 lb., was first placed on the 
cylinder, and three other magnets of the same size 
were added in succession. The amount of elec- 
tricity given off was directly proportional to the 
number of magnets on the cylinder. When the 
electricity obtained from one of these four per- 
manent magnets was made to pass through the 
coils of an electro-magnet, the latter lifted nearly - 
four times the weight of the former. This induced 
Mr. Wilde to make a second cylinder, and place 
it in contact with electro-magnets excited by the 
first machine, a very powerful current being the 
result. Lastly, he added a third machine, with a 
} cylinder of 10 in. internal diameter, and when the 
| three pieces of apparatus were connected together 
| and the armatures made to revolve, quantities of 
| electricity far exceeding that obtainable by any 
| other means hitherto used were given off. The 
| illuminating power of the current thus obtained 


a 


_ Stuy 13, 1866. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


was of the most splendid description. Two car- | the signal with the necessary description, to assist 


bon electrodes half-an-inch square were placed in 


the holders of the electric lamp, and a parabolic: 


reflector was fixed so that the rays should diverge 
at aconsiderable angle. With this arrangement 
placed on the top of a lofty building, “the light 
evolved from it was sufficient to cast shadows from 


the flames of the street lamps a quarter of a mile 


distant upon the neighbouring walls.” When 
viewed from that distance the light was a magnifi- 
cent object to behold, having all the rich effulgence 
of sunshine. The calorific power of the current 
was so great that’ it melted pieces of cylindrical 
iron rod, 15 in. long and 2 in. in diameter. It 
melted 15 in. of No. 11 copper wire 0°125 of an 
invh thick, and with another arrangement of the 
armatures melted 7 ft. of No, 16 iron wire, 0'065 
of an inch in diameter, and made 21 ft. of the 
same wire red-hot. The most remarkable fact of 
all is that the primary permanent magnets weigh 
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only 1 lb. each, and the current they give is 
insufficient to melt the shortest piece of iron wire, 
yet by the intervention of electro-magnets, as 
described, a current of extraordinary power is 
produced. _ 


‘DANGER SIGNAL WHISTLE. 
MONG the multiplicity of patents taken out 
& annually for the prevention of accidents on 
railways there crop out some which have interesting 
and valuable features in them, but which, for want 
either of a friend at court, or lack of means on the 
part of the inventor, are ‘‘shelved” for a time 


perhaps to appear in some other country as- 


the invention of “aningenious foreigner,” where 
it may be taken up on a “‘government line” and 
the credit taken from the real inventor and given 
to the plagiarist or “free trader.” Our attention 
has been called to a ‘case in point, in which is con- 
cerned Cutchey’s patent railway danger signal 
whistle. The patent in question was taken out in 
. 1858 by Mr. Cutchey, of Portland Cottages, Forest 
Hill, and as something similar has just been well 
received in France and the credit for it given—not 
to Mr, Cutchey, we this week give illustrations of 
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not only in giving honour where it is due but to 
draw attention to the patent. 

The majority of railway accidents arise from 
various causes, amongst others, from theinattention 
of the driver, or other persons in charge of a 
train, in not keeping a sufficient look out for, and 
šo passing the signals at present in use (supposing 
the weather to be clear), or the stoppage of a train 
in transitu from the breaking down of some part 
of the machinery or other similar cause, the guard 
being unable to communicate with, or stop, an 
approaching train, the driver of which continues 
his course, ignorant of danger, until too late to 
stop his train, and therefore causes a collision. It 
is contended that by the adoption of this signal, 
these causes of accidents are removed; being 
carried on the engine, the driver always has the 
signal under his eye, if indicates danger not only 
to the eye but to the ear, thus preventing the 
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excuse of not seeing the signal. Other cases will 
readily suggest themselves where the apparatus 
would prove of service, It consists of a lever or 
bar A fixed to the side of the engine and moving 
on a pivot B ; one end A passes through the 
standing place of the driver and reaches nearly to 
| the rail, and the other end J working in a notch 
cut out of the handle C of the whistle Æ, which 
handle has a spring fitted at Z to pull it down and 
so open the cock, pressing the handle against the 
lever, also of a bar X passing under the rails 
working in sockets Z having two catches F (one 
for each rail); this bar can either be attached to 


wires, &c., fastened to the arm or quadrant N J, or 
if can be used instead of the present distance 
signals by means of wires, &c., as at present used. 
Its action is: Upon any stoppage of the line or 
at the station, the wires are liberated and the 
spring pulls the catches up (which are placed close to 
and are a little higher than the rails) and the next 
train passing, theend H of the lever A strikes against 
one of the catches F, which causes the lever A to 
move on the pivot B, and so throws the end D 
out of the notch in the handle C of the whistle £, 


the present distance signals by means of springs, © 
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which being acted upon by the spring J is pulled 
down, and the cock of the whistle is opened, allow- 
ing the steam to escape and blow the whistle, and. 
the whistling is continued till the handle is again 
lifted into a perpendicular position, when the lever 
(by the action of the springs at B, and the balance 
of the longer part) falls into the groove and is in 
gear again. Two catches F'are put to the bar for 
station sidings, &., as the engines are frequently - 
worked backwards, which the lever allows of, as it | 
has a motion backwards and forwards on the pivot 
B ; therefore an engine working tender first would 
strike against one of the catches F and give the 
alarm, the same as when the engine went forwards, 
thus requiring only one whistle, &c., on the engine. 
It also consists of a block G1 or G?, one or more 
of which the guard carries with him. Should the 
train, for any reason, be delayed in its course, he 
screws one of these blocks to the line, or rail, at 
a sufficient distance from the place of stoppage, 
and an approaching train having its lever in order 
strikes against the block and the whistle is acted 
upon as before, thus giving the driver and other 
attendants of the train warniug of such stoppage. 
Should the line be so constructed that the block 
G! cannot be screwed on to it the form of block Ga 
is used, which is fastened to a sleeper by a peg or 
bolt as shown by the dotted line. 
The handle Ķ is a key for the screw of the. 


| block, and also a crowbar, as frequently the drain 


holes are partially filled up and require clearing to 


| allow the block to be passed under the line, which 


can be done by the crowbar. 

By attaching a cord or wire to the lever at any 
convenient distance between B and H, the cord 
passing under or by the side of the carriages to the 
break allows the guard to communicate with the 
driver. l 

The above description and illustrations render 
any further remarks on our part quite unneces-~ 
Bary. l 


ELECTRICAL PADDLE ENGINE. 

An electrical paddle-engine has been devised 
by and constructed for an Italian nobleman, 
General the Count de Molin. It is adapted toa 
small boat, which is intended to ply on the large 
lake of the Bois de Boulogne, and has the follow- 
ing construction :—There are two upright hoops, 
about 2 feet 6 inches in diameter, placed 3 inches 
apart, in the periphery of each of which are en- 
cased 16 electro-magnets, placed opposite each 
other. Between these there is another hoop or 
wheel, of soft iron, of the same diameter as the 


others, and so articulated as to receive, when 


alternately attracted by the magnets at each side 
in succession, a sort of rolling from side to side, 
or “ waddling” motion. To this wheel is fixed an 
axis about 7 feet long, which forms the prime 
moving shaft of the machine. When the wheel 
between the magnets takes its rolling motion, it 
causes the ends of this axis to describe circles; one 
end turns the crank of a fly-wheel, while the other 
end is adapted to a framework, on the same 
principle as the pentagraph, which enlarges the 
motion received from the central disc, and com- 
municates it in the form of a strokeby a connecting 
rod to a crank on the paddle shaft. This end of 
the moving bar also sets to work the distributors 
for alternately establishing and cutting off the 
electric communication between: the magnets and 
the battery. There will bein all 16 elements of 
Bunsen’s. The force of the machine while at 
work with four elements was found to be one- 
quarter man-power, so that with 16 cells the power 
will be about that of aman. The paddle-wheels 
are 2 feet 6 inches in diameter. 


Ticur ALCOHOL Barrets.—Barrels or casks de- 
signed to be filled with alcohol, may be made tight 
by the application of the following solution :—Dis- 
solve in a water bath 1 pound of leather scraps 
and 1 ounce of oxalic acid, in 2 pounds of water, 
and dilute gradually with 3 pounds of warm water. 
Apply this solution to the inside of the barrel, 
where, by oxidation, it will assume a brown colour 
and become insoluble in alcohol. This coat closes 


all the pores of the wood and does not crack or 


scale off, 
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MACHINE MANIPULATION.* 
Screw THREADS. 

O a true mechanician everything connected with 
thread making is important, if he be merely a 
lover of this beautiful art ; but if he pursues a me- 
chanical business with intention to profit thereby, 
in a pecuniary way, it becomes imperative that he 
should devote a large amount of consideration to 
this branch of his establishment. Itis not diffi- 
cult for a maker of very small machinery to con- 
struct a screwing apparatus without a screwing 
lathe ; he may make square taps instead of fluted 
ones, he can dispense with lathe screwing by using 
dies and screw plates, and very little loss will 
result to him personally, thereby. Not so with 
the large manufacturer ; to him, square taps are 
next to useless, neither would it be convenient to 
cut a thread eight or ten inches in diameter with 
dies or screw plate. And the larger his work, the 
more necessary itis that his screwing apparatus 
should be efficient. This considerationis acknow- 
ledged to have great weight, by most of our great 
makers, who know it to be much cheaper to buy: 
as much as posible of their thread making machi- 
nery from those whose business it is to 
construct it, than to make such themselves. This 
accounts for the great success of the Whitworth 
Company, and the ingenious Muir, whose great 
mechanical skill and inventive genius render him 

a very formidable rival to Whitworth. 

Much honour is due toall who become great or ori- 
ginal in the screwing art. Masters reap pecuniary 
benefit, and workmen enjoy the comfort and dimi- 
nution of bodily labour, while using the tools and 
nppliancesinvented by the ingenious manufacturer. 
Even a maker of small work finds it advantage- 
ous to buy good tools ready made ; and it will be 
noticed by the reader, in the course of these papers 
on thread making, that if he does not buy his tools, 
but makes them himself, whether he be a great 
maker or a small one, it will be profitable to imitate, 
as far as his machinery will allow him, the models 
of such men as Whitworth and Muir. 

These papers being written for mechanical men 
renders it necessary, in this place, to speak of 
Holtzapffel; great numbers of practical men admire 
this persevering writer’s productions, and by some 
he is considered a masterpiece in screw-cutting 
affairs, At the risk of offending a few, I feel 
bound to state that the screwing manipulations 
given by Holtzapffel are at the present time almost 
useless; when he wrote, his works were of immense 
value; he deserved a great deal more praise than 
was given him; it was entirely original, at the 
time, to write details of mechanical manipulations 
with such precision and truth. But without at all 
detracting from the value of his manipulations of 
small work, it must be owned that the great size 
- of our engines in the present day, necessitates the 
employment of larger tools and rather different 
- methods of using them. And I certainly think if 
any man deserves the honour of laying, in litera- 
ture, a solid foundation of general instruction 
in mechanical manipulations, that man was 
Holtzapffel. 

The writer’s attention is at present directed to 
thread making only, and the appliances con- 
nected therewith, He supposes that practical 
readers will not require explanations of technical 
names, nor wish to be troubled with unnecessary 
scientific display; but he promises any curious 
scientific friend who may require additional infor- 
mation, or may wish for working dimensions of 
the various apparatus shown by..the engravings, 
he promises all such, so far as his time and ability 
will allow, a careful reply in the excellent depart- 
of “Notes and Queries.” 

In these days every engineer uses taps; he must 
either make or buy them, because the superior 
manner in which machinery is now made renders 
it impossible to do without them, until something 
else shall supply their place. For this reason, the 
making of tap-threads seems to demand first atten- 
tion. The first consideration relative to tap making 
is the quality of the steel ; when Holtzapffel wrote, 
there was no brittle Bessemer steel; at this moment 
it is necessary for the tap maker to ascertain 
carefully if the steel contains ton much carhon : 
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this is often the case with Bessemer product, 
rendering it unfit for any kind of cutting tool ; it 
is well to thoroughly harden all taps after being 
forged, previously to any further operation ; if the 
result is satisfactory, being very hard and sound in 
every part, the taps may be softened again and a 
small portion turned off the whole of their surfaces, 
which being done they should be again hardened, 
softened, and another small portion turned off and 
hardened a second or third time, which is quite suffi- 
cient to produce the necessary stability in the tap 
while undergoing the final process of hardening. 
This plan is tedious and expensive,-and also old, but 
it is very excellent; if the tap withstands this pre- 
liminary hardening, it is highly probable that a 
good tool will be the result. And if itshould happen 
that a few openings appear during this trial process 
the operators must determine whether or not they 
are the original fissures occurring in the manufac- 
ture of the steel, or entirely new fractures, pro- 
duced by the hardening. If the former be the fact, 
he may consider that very little risk is involved ; 
if the latter take place, he may conclude that the 
steel is too hard or brittle for his purpose. There 
is also a bad kind of Bessemer product which 
will break, without being hard to that degree which 
should be the result of dipping, while at a red heat, 
into clean cold water. This kind must also be 
avoided for tap making. It must not be thought 
from these remarks that there is no Bessemer steel 
fit for taps ; the fact to be remembered is, that the 
preliminary hardening will determine whether or 
not the particular piece in hand is of the right 
quality. For taps under 2in. diameter two such 
hardening trials are sufficient ; those from 2 to 4in. 
require three or four. After being turned and 
softened again for another turning, they must not 
be straightened, consequently. it is necessary to 
forge them, when under 2in. diameter, about three 
or five-sixteenths larger than the required size ; 
when from 2 to 4in. three-eighths or half an inch 
will be required above the finished diameter. The 
final hammering upon the anvil should be equally 
administered while the tap is of equal heat through- 
out its length. 

Many of the writer's manipulations being dif- 
ferent to some of those by the authorities, he takes 
this opportunity of observing that he will bear the 
entire responsibility of advocating all which appears 
in these papers, whether the methods be new or 
old, unless he pointedly states his objections 
thereto. 

Connected with the final turning process are 
dimensions, the right use of standard gauges, the 
depth of the intended thread, and the length of the 
conical portion of the tap. 

The length of taps for use by hand is determined 
mainly by convenience of handling. Taps for 
machine use should be of proper length according 
to their diameters, because one machine tap should 
do the work of two or three hand taps. The whole 
of these dimensions will be seen at a glance, by 
referring to the tables, 

The threaded part of the tap should be turned 
conical previously to commencing the threads, for 
those which are to be taper; this remark applies 
both to hand and machine taps, and is contrary to 
the practice of some, who turn them of one dia- 
meter, cut the threads, and then taper them after- 
wards, involving much waste of time in screwing, 
and producing an inferior thread. The diameter 
of the small end of the cone is determined by in- 


serting it into any standard nut that may be se- 


lected as the required size. The diameter of the 
large end is determined by any cylindrical gauge 
that may be chosen, One-hundredth of an 
inch larger than the gavge is the diameter of 
the largest part of the tap before being screwed, 
this hundredth being taken off by the hand tool 
during the finishing of the thread. Taper hand 
taps require about half the entire length of the 
thread to be tapered; more than half the entire 
length will frequently be troublesome when screwing 
short holes ; although three-quarters of the length 
is allowable when the holes are deep enough to 
admit the entire length of the thread. A good 
machine tap, however, is not made without careful 
attention to the several different diameters of the 
` thread. 
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Fig. 1 represents a tap thread divided at several 
intervals of its length for the purpose of indicating 
the different diameters here mentioned. The whole 
length is divided into ten ; the first dividing line in- 
dicates the place for the nut ; from No. 1 to No. 6 
is a regular right line cone ; the largest diameter 
of this cone is three hundredths smaller than the 
largest finished diameter of the thread ; from No. 6 
to No. 8 is another shorter cone, the largest 
diameter of which is equal to the finished dia- 
meter of the thread; from No. 8 to No. 10 is 
parallel, These sizes relating to the outer portion 
of the thread only, no mention is here made con- 
cerning the smaller diameters of the thread; these 
will be noted in the screwing process. When the 
whole of the several dimensions are known to the 
operator, he is enabled to turn the taps correctly 
to size previously toscrewing ; he can allow one or 
twohundredths more than the required dimensions, 
to be taken off when finishing the thread to what- 
ever gauge may be determined to be the standard. 
This standard nut also denotes the diameter of the 
thread at the dividing mark, No. 1; the smallest 
diameter of the thread in the nut is the required 
size. These divisions are considerately made, in 
order to prevent the tap entering too far into the 
nuts; the tap, when new, should enter just 
sufficient to take hold ; if this is duly considered it 
will screw its proper number of nuts before wear- 
ing out; a good machine tap should screw about 
ten thousand nuts. 


IS IT WORTH THE CANDLE? 

dees question involuntarily suggested itself to 

us after reading the last of a pile of letters 
received from readers of this journal—mostly hard- 
working men,—who had sought advice respecting 
the bringing forward and patenting of the various 
projects they had, some of them only sketched 
out on paper, others made models of, and which 
nearly all the writers thought worth spending time, 
temper, and money over. Is it worth the candle ? 
Not one of the outlines we have before us could be 
pushed into the public market to establish a sale 
under £500, and not one in ten—orrather, perhaps, 
twenty, would, in our opinion, ever bring in that 
amount of profit. In justice to the majority of our 
correspondents it should be: stated that their ideas 
are very clever ; but, as to some of the invented 
articles, net more than one in a thousand people 
could be induced to buy—and then, only as a 
clever novelty. To sell this number would take at 
least two years; and there would not remain, as 
clear profit on the investment, above £8. Truly 
it is not worth the candle. Of the inventive 
genius existing among English mechanics no 
person has, or can have, so perfect an idea as 
ourselves. At one time or other large numbers of 
inventive mechanics have favoured us with their 
ideas—pet schemes, that have been thought over, 
hoarded up, and toiled for, and no end of anxiety 
caused thereby ; but in too many cases they have 
found that their pets have already seen light, 
fought their round in the public market, and 
either been beaten through lack of favour or 
supplanted by an improved method of doing the 
same thing. 

A clever engineer, well known to many of our 
readers, but whosename, forobviousreasons, we with- 
hold, said to us the otherday :—“‘ Here have T been 
plodding along now for 20 years in one place, in- 
venting now this thing and now the other ; and I 
am no better than I was when I began.” This 
statement however, heshortly afterwards qualified, 
by stating that he had always got something—£1 R 
£5, and so on—for the little trifles he had invented. 
and given to “the governor ;” in addition, he had 
had many privileges during his long period of 
service, which somehow or other turned themselves 
into £ s. d.; and we dare assert that there is no 
purely working man in England in a better posi- 
tion now than is our friend: yet he has never 
patented anything! He would have liked to have 
done so, but his shrewd common-sense pointed out 
to him that he might as well throw his money into 
the Thames, as take it to the red tape office in 
Southampton-buildings. — i , 

Many a reader asks if there is not a society 
formed to aid poor,patentees to carry out their 
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inventions. There is not, and there never will be 
one, for the benefit of the inventor. We advise 
the major part of our correspondents to shun the 
doors of the Patent Office. If by advertising they 
can find no one willing to aid them in carrying 
out their little schemes, let them present the idea 
to their employers, whohave capital and appliances. 
Or, send them for illustration and publicity in 
our pages. Every employer of labour in the 
kingdom receives this journal as regularly as the 
publishing day comes round; and they soon 
learn to know and toproperly appreciate the in- 
ventor-workman, even though at a distance of 
hundreds of miles from each other. These few lines 
will answer many communications, which otherwise 
could not possibly be noticed. 


AFFAIRS ON THE CLYDE. 
Y thistime probably all of the men whoshutthem- 
selves out and were shut out from work on the 
banks of the Clyde have returned to their various 
yards and shops, of course not including those who 
have come South to England or have emigrated. 
It has been fairly demonstrated to them all, we 
believe, that the time was ill-chosen for their 
movement, and it is to be hoped that greater 
consideration will be given to the next made in 
the matter of wages. For, look at it as one may, 
it was a money question—to the employers. The 
loss to business has been a very heavy one; the 
men have also lost a great deal of money, temper, 
and weight. They have done themselves more 
damage, as aclass, within the past month or so, 
than has been done in many preceding years. 
This statement is facted in the conclusions which 
the employers have drawn from the results which 
80 closely followed their banding themselves into 
an union for offence and defence. We would not 
be at all surprised to find the union perpetuated : 
and not only that, but that other unions will be 
formed in the coal and iron trades. Nay we be- 
lieve a strong one now exists ia the coal trade in 
Scotland, and that works will be quite shut up 
ere way be made for workmen, 

All this is very sad to contemplate : but, work- 
men know that when a machine is left to rust it 
soon gets out ofj order and falls to pieces. If let 
alone then for some time all such combinations 
will fall through ; and by that time let us all hope 
other means of settling differences will be found 
than that terrible one of a strike! If arbitration 
be, as many affirm, a mockery, delusion, and 
snare, is there not something in ‘‘ courts of con- 
ciliation” to recommend their consideration to all? 
Suppose that discussion as to their merits or 
demerits be invited in every branch lodge-room : it 
is the interest of every man (not to lose sight 
either of wives and children) that some less bar- 
barous last resort than a strike should arise in the 
land. Will any one endeavour to start this idea 
for us at an early Branch meeting? He will 
earn our hearty thanks who first does so, and, 
through us, those of nearly all of the thousands 
of our readers. Let it be tried. 

Pleasant will it be to us to have nought else in 
the future to record from the banks of the Clyde 
than triumphs of engineering and shipbuilding skill 
—such as that of the Tynwald, which recently 
ranover 70 miles in 44 hours! Such is the matter 
it pleases us best to chronicle: and it will best 
profit our many readers thereaway to have a con- 
tinuation of suchtriumphs of combined skill to for- 
ward for publication. 

[Since the above was in type information of a 
reliable character has reached us to the effect 
that great dissatisfaction still remains in a large 

ody of the workmen, many of whom refuse to go 
back to work while they have a coin in their 
pockets or goods to raise money upon. So bitter 
is this feeling, and so freely expressed, that it 
is believed by many that the employers have 
again taken into consideration the ‘‘ necessity for 
a second lock-out!” Very likely this has been 
brought about by the fact that certain employers 
do not find the men returning to their gates; but 
we cannot help again expressing the hope that 
things will fall back into their old channel, for 
the present at least. We are also informed that 
fifty furnaces have been blown out, in resisting 
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the demands of the men, and that others will 
follow. This, in consequence of combination No. 
2 ; how the case of the coal-getters, or combination 
No. 3, is proceeding, we have no correct infor- 
mation, but do not think there is much alteration 
from last week. ] 


AMALGAMATED SOCIETY OF CARPEN- 
TERS AND JOINERS. 

E are in receipt ofthe monthly reports of this 

body for the past two months. They con- 

tain the usual amount of interesting matter, and 

something over. The Times has been devoting its 

columns of late to hunting up arguments against the 

admission of working men to the franchise, on the 

ground of their using the Unions as a political 

“ engine.’ The society above noted has come 

in for a large share of notice, and of course its able 

secretary, Mr. Applegarth, has had to spur up and 

address hts constituents. Referring to one or two 
arguments of the Times writer, he says :— 

“ Ihave ever advocated that in fixing the rate 
of wages or the hours of labour the two interests 
concerned should and ought to be consulted, and 
both have a voice in determining what really con- 
stitutes a ‘just and reasonable demand.’ It is true 
when asking for higher wages or less hours we 
invariably put our claims as‘ just and reasonable,’ 
as it would be folly indeed to exceed what we our- 
selyes considered to be reasonable, but at the same 
time we ask our employers to meet us to arrange 
terms, thus giving a fair opportunity for comparing 
their ideas of ‘ reason and justice’ with ours and 
laying down conditions mutually fair; and I ven- 
ture to assert that nineteen out of every twenty of 
these ‘ questions’ are capable of mutual adjust- 
ment.” 

This we think is very fairly put; as is the fol- 
lowing—not in reply to the Times, but in reference 
to the effect of the recent ‘“ panic” on the prospect 
of obtaining concessions and advantages in general. 
Says Mr. Applegarth :— 

“ We know of instances where employers have 
had their capital locked up and were unable to 
grant the demands of their men for increased wages, 
which they otherwise would have done; it is there- 
tore a matter worthy our serious consideration, in 
dealing with our employers, as to how far the pre- 
sent panic will really prevent them meeting our 
demands; and we would certainly advise a con- 
tinuance of that moderate course which has always 
characterised the action of our members towards 
the employers, and that all possible allowance will 
be made to meet emergencies over which, in many 
cases, the employers cannot have the slightest con- 
trol.” 

This also is very good, and says a great deal for 
the common sense at the head of the Society’s 
affairs. We have nothing further to record than 
that the progress of the body continues onward ; 
and that generally the workmen are kept “ posted 
up” in everything that concerns their interests. 


MANCHESTER ASSOCIATION FOR THE 
PREVENTION OF STEAM BOILER EX- 
PLOSIONS. 

From the last report by the chief engineer of this 
excellent body we learn that during the last month 
253 engines have been examined, and 388 boilers, 
as well as five of the latter tested by hydraulic 
pressure. Of the boiler examinations, 260 have 
been external, 7 internal, and 121 entire. Inthe 
boilers examined, 83 defects have been discovered, 
9 of those being dangerous, thus: furnaces out of 
shape, 3 ; fractures, 6 (2 dangerous) ; blistered plates, 
8; internal corrosion, 6; external corrosion, 11 (5 
dangerous) ; internal grooving, 3; feed apparatus 
out of order, 2 (1 dangerous); water gauges ditto, 
3; blow-out apparatus ditto, 6 (1 dangerous) ; 
safety valves ditto, 5; pressure gauges ditto, 8; 
without feed back-pressure valves, 21; case of 
deficiency of water 1. 

Both the cases of fracture, mentioned among the 
dangerous defects in the preceding list, occurred at 
the bottom of externally-fired boilers, and at the 
ring seams of rivets over the fire. Four of the cases 
of external corrosion were found in ‘ wagon’ boilers, 
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rest upon the brick-work seating, the corrosion ex- 
tending longitudinally for a considerable distance, 


and in some places reducing the thickness of the 


plates to one - sixteenth of an inch. Another 
instance of external corrosion was met with at the 
bottom of a “ Cornish” boiler, round the joint of the 
blow-out pipe. The cross walls at this part are apt 
to be too thick, and to promote while they conceal 
the wasting of the plates. They should be recessed, 
so that the whole of the blow-out pipe may be in | 
front of the wall, instead of any part of it being 
buried in the brickwork, as it is too frequently 
found to be. The blow-out tap referred to could 
not be closed after testing, on account of the box 
key running round and round on the head of the 
plug, through the dilapidated state into which they 
had been allowed to fall, so that the boiler was 
drained of its water, the furnace crowns laid bare, 
and brought up to a red heat before the fires could 
be drawn. 

In the list of boiler explosions (none of the 
boilers being under the inspection of the associa- 
tion), two are especially singled out as illustrations 
of the danger of plain egg-ended externally-fired 
boilers, especially when fed with sedimentary water, 
their treacherous character being clearly shown 
by the fact that both exploded shortly after they 
were repaired, while one of them had been laid off 
for cleaning and examination, and passed as safe 
but the day before it burst. 


PHOTOGRAPHY. 
RETOUCHING NEGATIVES. By J. GRASSHOFF, 


By the aboveis to be understood only a touching- 
up and improving of the plates, which is especially 
of advantage in the portrait department, especially 
if it aid in the removal of freckles and other yellow 
and brown spots which show themselves in the 
complexion, as disturbing and too dark. Follow- 
ing the instructions in a communication of Herr 
Hummel, photographer, I employed for this purpose 
the common soft-lead . pencil, and that in simple 
application to the varnished plate. 

For parts to be very strongly retouched (e. g., in 
the case of enlarged copies of pictures, where the 
fibre or texture of the paper proves a disturbing 
cause) it is preferable to use a black “ oil chalk ” 
(creta polycolor). With this it is more easily 
drawn, especially in the dark parts undertheeyes, &c., 
which are often taken too dark. In order to have 
a clearer and better view or insight into the work 
itself, it is best to work atalamp which has an 
opal-glass shade, A round piece of pasteboard, 
bent so as to suit, and in which a hole is cut of 14 
to 2 inches, is put over this asa dark shade. The 
plate is so directed that the light is often chiefly 
thrown upon the head, or the part to be wrought 
upon. If one works by day, however, lay the 
plate on a fine thin cut pane of glass; cover the 
varnished side with a piece of pasteboard which 
has a sufficiently large piece cut out; hold the 
whole towards the window, and get the light cast 
only on the parts to be worked on, By this arrange- 
ment the eye is kept from over-exertion, and pro- 
tected from the dazzling light; and the attention 
is concentrated on those places which are just to 
be worked upon. One perceives then the defects 
to be covered more easily and quickly. 

Either the lead pencil or the ‘foil chalk” 
adheres fast enough to the layer of varnish. There 
is no danger at all of one or the other coming off on 
the paper in the copying. 

Spots and pin-holes are best closed with Indian 
ink, | 

A certain skilfulness, however, is always neces- 
sary for this easy method, especially in the fixing 
of the lights; but one can very soon and very 
easily make himself throughly acquainted with the 
work, since it is always easier to work with pencils 
than with brush and colours. It should be noticed 
that in places where there is pencilling, the oil 
chalk no longer adheres, In such places, there- 
fore, where lead pencil has not sufficiently covered, 
Indian ink must be used with intensity. 

We shall speak afterwards on the composition of 
a colour for the shutting out or lessening the effect 
of the sky and the like, which will meet most 


and at the bottom of the side pockets where they | demands.—Photographische Mittheilungen, 
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BALLOON PROPULSION. 
_ A very curious apparatus for the above purpose 
has been devised by Mr. Butler, one of the -mem- 
bers of the Aéronautical Society which has been 
lately established. It consists of a pair of wings, to 
operate from the car of the balloon, and whose 
downward blow is calculated to strike with a force 
exceeding 40 Ib., a power equivalent to an ascensive 
force of 1,000 cubit feet of carburetted hydrogen. 
The action required is somewhat similar to that of 
rowing, and would be exactly so, if at the end of 
the stroke the oars sprang backwards out of the 
hands of the rower; but, in this case, the body is 
stretched forward as if towards the stern of the 
boat, to grasp the handle and repeat the process, 
during which an action equivalent to “ feathering” 
is obtained. It is anticipated that these wings, 
- acting from a pendulous fulcrum, will produce, in 
addition to the object for which they are designed, 
two effects, which may possilby be hereafter modi- 
fied, but which will be unpleasant accompaniments 
to a balloon ascent ; viz., the oscillation of the car 
and a succession of jerks upwards, first communi- 
cated to the car from below and repeated imme- 
diately by an answering jerk from the balloon. 


REGULATING VELOCITY. 

Uniformity of motion is to a greater or less 
extent requisite in almost all machines, and 
hence various and ingenious modes of securing it 
have been invented. Isocronism has, however, 
in .the strict sense of the word, not yet been 
obtained, though such approximations to it have 
been reached as leave little or nothing in practice 
to be desired. The regulators of chronometvical 
instruments, which cause a constantly interrupted 
motion, that is, periodic and rapidly succeeding 
changes from rest to motion, and vice versa, are | 
inapplicable where—as for certain astronomical 
purposes, for automatic musical instruments, &c. 
—a uniform and, at the same time, an uninter- 
rupted motion is indispensable. This is usually, 
though hitherto imperfectly, obtained by means 
of vanes, which, by the great increased resistance 
they encounter from the air, if the motion is 
accelerated, prevent, when once adjusted, any very 
great change of velocity. M. Leon Foucault has 
happily combined this principle with that of the 
governor, which is used with the steam-engine, 
water-wheel, &c., and which acts by centrifugal 
force. And thus he has produced a movement 
that may be considered absolutely uniform. To 
understand its construction, let the reader imagine 
the balls and rods of the governor replaced by 
metallic plates in the form of tolerably long 
isosceles triangles, hinged above to a revolving 
arbor by their vertices, and both moving in the 
same vertical plane. It is clear that, with a 
certain velocity of rotation, they will hang down 
at rest: but that, if this velocity is increased, 
they will fly out, and to an extent depending on 
the increase of velecity. The more they fly out, 
the greater the resistance they experience from the 
air ; and hence equilibrium is soon established 
between the tendency to throw them out on the 
. one hand, and their resistance to being thrown 
out on the other: and thus uniform motion is 
obtained. To prevent them flying asunder too 
readily, they are held together by spiral springs, 
which, being fixed to their centres of gravity, 
exert no disturbing influence.. The velocity which 
they will allow depends on their weight, and on 
the relative power of the springs: the less power- 
ful the spring, with a given mass in the vanes, the 
sooner the vanes are fully distended, and, by con- 
Sequence, the lower they keep the velocity. 
Hence the springs are to be changed when great 
changes in velocity are desired. Slight changes 
are produced by alteration of the distance of 
certain metallic masses, attached to the vanes by 
means of screws, which move them up or down 
perpendiculars from the bases to the vertices. In 
this latter way the instrument is adjusted to a 
required velocity with great ease and exactness, A 
clock moved either by a weight or a spring may be 
made to keep very exact time by means of this 
regulator : and power may even be taken from it 
for any required purpose, without deranging its 
movements, by means of a pulley attached to the 


second hand, and connected by a light band with 
another pulley to which the motion is to be 


imparted. | 


IMPROVEMENTS IN STRAIGHTLINE DI- 
VIDING ENGINES. 


HE first part of this the invention of William 


Ford Stanley, of Great Turnstile, Hol- 
born, consists in a new system of regulating the 
distances or spaces of division upon scales, rules, &c. 


The system will be shown more clearly by first 


briefly describing the manner by which it is ac- 


complished by the ordinary straight-line dividing 


engine, which consists of ascrew of known pitch 
placed longitudinally and parallel within a bed 
similar to alathe bed; the screw carries a slide 
along the bed, which slide carries the dividing knife 
along the scale, which is clamped to a portion of 


thebed ; the screw is moved, ~.e required revolutions 


or portion of a revolution `y a divided disc or 


equivalent apparatus placed a tthe end of it. 


Now, the first improvement consists in placing 
the screw upon an axis, so that it may work obliquely 
instead of parallel with the bed, or, what would be 


the same mechanical equivalent, centreing the bed 


to move to any degree of obliquity or angle to the 
screw. 
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In the illustration, Fig. lis a plan of the improved 
dividing engine, showing the screw centred near the 
right-hand end of the machine, and placed obliquely 
between the bed 1,1,1. At the opposite end of 
the screw to the centre or axis is placed a divided 
arc, which exactly indicates the degree of obliquity 
of the screw tothe bed, The carriage or slide F, T, 
which moves along the bed to carry the dividing 
knife, takes its motion from the screw by the nut 
N, which has a rocking centre c, and is fitted to a 
slide £, which moves along the transverse bed D, D. 
It will be readily seen by the above that this will 
admit free revolution of the screw, although 


working obliquely tv the bed. 


The intention of this improvement is to introduce 
an oblique-acting instead of a parallel-acting screw, 
the effect of which is, that the value of the revolution 
of the screw may be regulated by the obliquity of 
if. Thus, for instance, the screwis placed at d, 
which is about paralled with the bed: ten revolu- 
tions of the screw will carry the slide F, one inch ; 
then, if the screw be moved obliquely to e, it will 
take about fourteen revolutions to carry the slide 
F, and consequently the dividing knife, one inch ; or, 
for instance, let one revolution of the screw at 8, 
be the tenth ofan English inch, then one revolu- 
tion of the screw at B, will be the tenth of a Baden 
inch, which is shorter than the English inch ; or 
one revolution of the screw fixed at a, will be the 
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tenth of an Austrian inch, which is longer than 
the English inch. The system of this improvement 
admits of dividing any scale to perfect standard 
of any country, although the pitch of the screw 
bears no simple fractional proportion to the scale, 

This improvement may also be applied to 
dividing or regulating mechanical spaces, as, for 
instance, when applied to lathes for cutting the 
threads of screws or similar purposes. 

The second part of the invention consists in 
rendering the action of dividing engines continuous 
or self-acting, and consists in the employment of a 
ratchet wheel to give motion to the screw, the teeth 
of which, being equally divided and cut, take the 
place of a divided dise or its equivalent in the 
ordinary engine. The principle of the action of 
the ratchet is shown in end view at Fig. 2. The 
ratchet wheel R, is moved by the pawl P. The 
pawl is carried by a lever Q, one end of which has 
an axis upon the same centre as the ratchet wheel. 
The lever Q, takes its motion from a moveable 
eccentric centre U, the true centre of which is at f; 
by the setting of the eccentric centre U, upon the slide 
any required number of teeth may be taken by the 
lever and paw]. By the number of teeth that the 
pawl takes, the screw of the engine is moved some 
required proportion of its revolution. Motion may 
be given to the eccentric by any simple mechanical 
means, and by this motion the screw will carry a 
slide continuously, stopping at calculated distances 
to represent spaces of division, and this it will do 
with any required velocity. 

The third improvement consists in self-acting 
means of regulating the lengths of the lines or 
readings, as they are called, of the divisions upon 
scales. Thisis shown in side view at Fig. 3. In 
this improvement the knife, which is shown de- 
tached at g, is caused to pass out given distances 
upon the scale according to the sizes of the teeth in 
the detent wheel v. This is effected in the fol- 
lowing manner:—The lever a, a, is caused to 
reciprocate upon its axis h, by a crank or other 
simple mechanical means ; the lever carries with its 


| action a slide b, b, upon which is jointed a falling 


catch w ; this catch, by the reciprocating action of 
the lever, brings forward with each stroke one 
tooth of the detent wheel v, until it is stopped by the 
hook detent x. To allow the catch w, to bring 
forward a second tooth, the detent x, has to be 
raised by the back action of the slide b, b ; this may 
be accomplished by a lever, or by an incline Z, and 
stud. When the lever a, brings the incline back, 
the stud will commence to slide up the incline, which 
will draw the detent x, above the tooth of the 
wheel, and allow it to pass. With the return action | 
of the lever the detent x, will fall in time to detain 


the next tooth, which will be brought forward by 


the catch w. From the above description it will be 
seen that, if the tooth of the detent wheel be large, 
the lever will only carry the dividing knife a short 
distance upon the scale to be divided, consequently 
it will make a short division or line. If the tooth 
taken be small, the knife will pass out a greater 
distance upon the scale, and consequently make a 
long line to indicate the tens, twelves, or principal 
lines upon the scale, according to the number and 
sizes of the teeth in the detent wheel. | | 

The patentee claims, ‘ First,—an oblique-acting 
screw for regulating distances, Second,—propelling 
the screw of straight-line dividing engines by 
means of a ratchet, pawl, and eccentric. Third, — 
a detent wheel and detent, the teeth of the wheel 
to regulate the lengths of lines in dividing.” 


COMBINATION OF STEEL AND CasrT-rron.—lIt has 
been found that cannon, &c., the interior of which 
are of cast-steel, andthe exterior of cast-iron, are of 
great strength, though of moderate weight; and 
the combination is applicable to many portions of 
machinery with considerable advantage. 

The presence of a mineral adulteration of flour 
or meal may be readily detected. A small quantity 
of the suspected flour is shaken up in a glass tube 
with chloroform. All mineral adulterations will 
collect at the bottom, while the flour will float on 
the liquid. In this country, where the comparative 
cheapness of flour makes adulteration unprofitable, 
this test may not be valuable ; yet the fact may not 
be without interest, 
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IMPROVEMENTS IN APPARATUS FOR 
DISTILLING HYDROCARBONS FROM 
COALS. | 

FAIS invention of Joseph Dougan, of Coed 

Talon, near Mold, North Wales, consists 
in the employment of a long retort, covered 
externally with fire-clay or fire-tiles. The 
two ends of the retort are closed. The coals 
or other minerals capable of yielding hydrocarbons 
are fed in at the upper part, and near one end of 
the retort, by means of a revolving cylinder, into 
which the coals or minerals are received at one 
part of its revolution, and they are discharged 
therefrom into the retort at another part of the 
revolution of the cylinder, hence the products dis- 
tilled off from the coals or minerals are prevented 
passing away out of the retort where the feed takes 
place, The spent matters are delivered from the 
retort at the other end by means of a similar rotat- 
ing cylinder. The coals or other minerals fed into 
the retort at one end are progressively moved 

towards the other end of the retort by means of a 

screw extending from the end of the retort where 

the feeding takes place, to nearly the other end 
where the discharge of the spent matters is 
effected. The shaft of the screw is hollow, in 
order to allow of the heat and products of com- 

bustion passing through the same in their way to a 

chimney or chimneys after heating the retort. At 
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. with the opening in the outer cylinder. 
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means, Above one end of the retort A, is a feed- 
ing apparatus, consisting of a cylinder D, which 
rotates within a portion of another cylinder Dy. In 
the outer or fixed portion of the cylinder D1, there 
is an opening at the bottom where the cylinder is 
connected to the retort. In the inner cylinder 
there is an opening corresponding in dimensions 
The inner 
cylinder is caused to rotate slowly by suitable 
gearing E. When the opening in the inner cylinder 
is upwards, coal or mineral is fed into such cylin- 
der from a hopper or otherwise, at which time the 
opening into the retort will be closed ; when the 
opening in the inner cylinder is downwards, the 
coal or mineral will be delivered from the inner 
cylinder into the retort, whilst the opening at the 
upper part of the outer cylinder Dt, will be closed. 
At the under part of the other end of the retort 
there is a similar apparatus, consisting of an inner 
and outer cylinder D, and Dt, for delivering the 
spent matters from the retort into a truck or 
receiver H. The axles of this apparatus are sup- 
ported by and turn in bearings in the ends of two 
weighted levers, by which, when desired, the inner 
cylinder D, can be lowered ; this inner cylinder is 
also caused to rotate slowly by any suitable gearing 
E. At the upper part of the retort are outlets 1, 1, 
by which the hydrocarbons are conveyed to a suit- 
able condenser or condensers. 
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intervals along the upper parts of the retort are 
outlet pipes, to convey the distilled products to 
condensers ; at intervals along the lower parts of 
the retorts fire-places are constructed transversely 
to the axis of the retort, and the heat and products 
of combustion from the fires pass around'the retort, 
and thence away to the chimney or chimneys, 
heating the interior of the retort by being caused 
to pass through the hollow shaft of the screw. A 
slow rotary motion is given to the shaft of the 
screw by means of a worm working into a worm 
wheel fixed on the shaft of the screw. 

The figurein the illustration shows a longitudinal 
section of apparatus constructed and combined 
according tothisinvention. a, is along ironcylindri- 
cal retort clothed externally with fire-bricks or 
tiles; this retort is set in a suitable chamber 
enclosed by brickwork. `The space. between the 
interior of the brickwork and the interior of the 
retort is divided by fire-bricks or lumps F, into 
flues, running round the retort, so that the heat 
and products of combustion coming from the trans- 
verse fire-places pass all round the retort, and are 
received into other flues G, one of which leads to 
the end of the hollow shaft of the screw and thence 
to the chimney, whilst the other communicateg 
with the chimney. On the interior of the retort a, 
is a hollow axle or shaft, on whichis formed a 
screw B, by means of which the coal or mineral fed 
in at the one end of the retort is progressively 
moved towards the other end of the retort, from 
whence the spent matters are delivered as hereafter 
described. Motion is communicated to the hollow 
shaft of the screw B, by a screw wheel o, which ig 
driven by a screw shaft o! : or motion may be com. 
municated to the screw shaft by any convenien 
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The patentee claims, ‘‘ the combined arrange- 
ment of the parts herein described.” 


SUBSTITUTE FOR TEA. 

A substitute for tea, under the name of 
“Faham,” has been introduced in France. It con- 
sists of the leaves of the Angrecum fragrans of 
Thouars, a plant belonging to the orchid family, 
and grown in large quantities in the Isle of Réunion, 
where the infusion of its leaves has long been used 
by the natives as a beverage. Its qalities are tonic 
and digestive, and it is free from any sleepless 
effect. It possesses an aroma of great delicacy, and 
affords a very agreeable beverage, which, unlike 
tea, may be drunk hot or cold, and may be used 
immediately after being made, or reserved for a 
future occasion. Itis likely to become a favourite 
with Continentals, who have never been greatly 
attached to tea; but, however pleasant its flavour 
and usefulits effect in some respects, wanting the 
active principle which renders tea, coffee and 
chocolate so valuable, it is not likely ever to 
become a general substitute for them. It has one 
great advantage—it leaves a lasting fragrance in 
the mouth. Like tea, itis improved by milk, but 
still more by a small quantity of spirit, and 
especially rum, which develops its aroma, giving it 
greater delicacy and strength. 


Coa In THE UNITED States.—Some idea of the 
vast resources of the United States with regard to 
coal may be obtained from the fact that 350,000 


‘tons of that substance are at present piled near 


Hornesdale—the greatest quantity, it is supposed, 
ever collected artificially in one place, 


329 


“REVIEWS. 


The Practical Brass and Ironfounder’s Guide.; 
By James Larxin. London : Triibner, and Co., 
Philadelphia (U.S.): H. C. Baird. 

Tas purports to be a“ concise treatise on irass 

founding, moulding, the metals, and their alloys, 

&c., to which are added recent improvements in 

the manufacture of iron steel by the Bessemer pro- 

cess, &c.” Mr. Larkin, it appears, has been 
practically employed in the business for 34 years, 
in Paris, Woolwich Dockyard, and in Philadelphia ; 
and should therefore know what he is treating 
upon. The reader who has taken in and carefully 
read our joumal from the commencement has 
already in his possession much that appears in 
Mr. Larkin’s book ; but undoubtedly there is very 
much here of value to those engaged in the pro-. 
duction of cast work in the various metals and 
compositions. Mr. Larkin is largely indebted, in 
the making up of his 300 pp., to English sources ; 
and we are glad to observe that, where he can, he 
gives his “authority.” One thing is sadly 
wanted, and thatis arrangement, which we trust 
will be seen to in the next, or sivth edition. The 
book could be profitably reduced by one-third— 
there being.much of what is known as “ surplus- 
age,” interesting as historical matter, but nothing 
further. _ There is a very. capital index at the end 
of the book, which will save one a world of trouble 
in hunting out any special matter. On the whole, 
we think we can recommend Mr. Larkin’s book to 
the workman; many of his ‘‘ dodges” we have 
tried often and succeeded with. 7 


The Miller's, Millwright’s, and Engineer's Guide. 
By Henry Patrerr. London: Triibner and 
Co. Philadelphia: Baird. 


| Aw American “ Store” is a wonderful concern. 
In it you will find everything from a toothpick up 


to a cask of molasses or a velvet bonnet. 
Many American books are of the same character 
—they contain something upon heaps of things, 
including {advertisements ; and as those we have 
seen have run to more than one edition, 
doubtless they are appreciated by American readers. 
The work before us begins by explaining the sign 
of equality “ as 2 times 4= 8,” and ends with some 
50 pp. of tabies relating to the price of flour, in 
bushels andpounds, in dollars and cents. Between 
the two extremes there is something about a great 
many things, interesting to those whom they con- 
cern, some of them very good, and expressed in 
the fewest possible words. Many cases there are 
where it may prove of value, and there the book 
may be recommended; but compared with the 
works published in this country, addressed. especially 
to millwrights and to engineers, we do not think it 
has an equal chance. To those who wish for 
an insight into the doing of the work in many 
small American mills this book can be recom- 
mended: it is truthful in its particulars, as will be 
seen on the most cursory perusal. Of much of the 
other contents it may be said they are quite sound, 
and well-known to us all; and those who have not 
stored up in book form the handy little parti- 
culars which have come in their way will find many 
many of them in the above work. 


STEAMSHIP “BRIDGES” as Lrresoats.—We 
understand, says a contemporary, that Capt. Hire, 
of H.M. screw troopship Orontes, has submitted to 
the Admiralty a plan for utilising the present 
“bridges” on the upper deck of troop and other 
passenger screw steam-vessels, as ‘ lifeboats.” 
The screw having now superseded paddle-wheels in 
these vessels, the old paddle-box life boat is lost as 
a means of saving life at sea, or of landing quickly 
any large body of troops. It is witha view to 
meet this deficiency that the plan now proposed as 
the joint design of himself and Mr. John White, 
shipbuilder, of: Cowes, has‘ been so far matured. 
A boat is to built for the Orontes, which will also 
serve asa bridge. It will be 10ft. in width, and 
50ft. long, the bredth of the ship, and it will be 
constructed on Lamb and White’s patent. Tt will, 
by means of air-cases, be able to carry 150 men, 
each man carrying with him 20lbs. of food of 
stores. E 
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A VISIT TO ADMIRAL FITZROY'S 


WEATHER OFFICH.*—TI. 


“The Weather:” ‘ Meteorological Reports.” 
Such is the heading of a table which appears 
almost every day in the Times and other papers. 
No doubt the majority of readers pass it over 
as they do “The Markets,” “The Stock Ex- 
change,” and ‘‘The Law Notices ;” and yet, for 
a certainty, these four daily reminders come 
home—in the long run—to all of us, in some 
shape or another, directly or indirectly ; and to 
each of these ominous lists of facts and figures— 
especially that of the weather—may be applied 
the words of old Bunyan—“ From the very gate 
of happiness there is a short bye-road to the gulph 
of perplexity and chaos.” 

“ What is the use of this weather table? Can 
anyone tell us what it’s all about?” Such are the 
questions we have heard asked, if the thing be 
noticed at all. We propose to answer these 
questions, having lately seen a good deal of 
Admiral Fitzroy’s Weather Office, at the Board 
of Trade. First and foremost, however, let us 
be grateful, and gushingly acknowledge the kind- 
ness, civility, and intelligence of the officials in 
that government office, especially when we re- 
member that they must live in a perpetual 
anxiety respecting the accuracy of their weather- 
opinions upon which so much depends, besides 
their’ meteorological reputation. However, they 
seem wonderfully calm and cool people, with well- 
. regulated, or rather, stationary barometers and 
thermometers—placid Jupiters smiling above the 
tempest. 

The labour of the day begins about ten o’clock 
every morning (Sundays excepted), when telegrams 
are received from about eighteen places round our 
own coasts, from a few French ports, and from 
Heligoland, as named in the first column of the 
weather table published in the papers. These tele- 
grams reportin cipher the state of the atmosphere, 
the “readings” or heights of the barometer, the 
temperature, the direction and force of the wind, 
the degree of dryness, rainfall, state of the sky 
and sea, at each station, that is in all, over an 
area of several hundred miles in diameter. 

The observations thus telegraphed are imme- 
diately ‘‘reduced,” or corrected for scale errors, 
elevation above the sea-level, and temperature, 
and written into prepared forms. The first copy, 
with all the telegrams, is passed to the chief of 
the department (at present Mr. T. H. Babington, 
so highly spoken of by Admiral Fitzroy in his re- 
ports), or to the person appointed by him in the 
office, to be studied for that ‘ day's forecasts of 
weather.” At eleven o’clock, copies of the report 
with forecasts are sent to the Times (for second 
edition) to the Shipping Gazette, and the principal 
evening papers. Copies of the forecasts, only 
as far as they relate to weather expected 
in the Channel and on the French coasts, 
are telegraphed to Paris, by special request, for 
the Ministry of Marine. : 

The whole of this work is finished by about half- 
past eleven, when every’ one in this department 
is free to turn his attention to other duties— 
which are not few nor unimportant—all sorts of 
tabulating, &c., constantly going on for reports, 
&c., of which a great many have been published. 

Besides this daily service, occasional storm- 
warnings or cautions, are sent to our own coasts 
and to Paris, and, when it appears advisable, also 
to Hamburgh, Hanover, and Oldenburg, by the 
request and at the expense of the governments of 
those States. We may here state a curious fact 
in connection with the utility of the Meteorologic 
Office. On oae occasion Admiral Fitzroy was 
consulted (by telegraph) by some cautious specu- 
lators of Hamburgh, respecting ‘‘ice and probable 
cold,” and the worthy Admiral replied so 
satisfactorily, that a cargo of 800 tons which had 
been ordered was couatermanded. - 

The basis upon which the forecasts and the 
cautious are founded is simple enough, although it 
is not what a great many imagine, namely, 
that Admiral Fitzroy got telegraphic notice of the 
coming storm and so merely announced a fact 


* From Colburn’s United Service Magazine, | 
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already in action. No doubt that storms can be 
telegraphed in time from distant stations, as is 
done in the United States, from Chicago to the 
Lakes; and a cyclone might be announced by 
telegraph as ‘fon the move” from the most 
distant coast of China to Hong Kong ; because the 
nimble-footed Ariel of electricity can easily beat 
the wind evenif it went at the rate of 100 miles 
per hour. But this is not the method of the 
Meteorologic Office. Its predictions, or rather 
opinions (for they are nothing more), are based 
upon the simple fact, that if we know what is and 
has been occurring around an area several hundred 
miles in diameter, as before stated, and have 
studied the various play of atmospheric phenomena 
and the laws upon which they are founded, we 
are in a position to form an opinion respecting the 
probable weather likely to follow in any particular 
district within that area. Such is the entire mystery 
and craft of the Meteorologic Office. 

And now for a few words on the play of 
atmospheric phenemena, and the laws upon which 
they are founded. 

Innumerable facts tend to prove that there are 
two constant principal wind-currents—north-east 
and south-west—the former originating in the 
polar, the latter in the equatorial regions, with 
reference to our northern hemisphere. The 
characteristics of these two principal currents, 
especially with respect to temperature, and degree 
of moisture or dryness, are totally distinct ; and all 
varieties of wind and weather in these latitudes 
may be traced to the operation of these two main 
currents—singly, in combination, or in antagonism 
—at times running in parallel lines, but in opposite 
directions, frequently superposed, and occasionally 
meeting front to front, or at various angles of in- 
cidence. Upon the relative prevalence or failure 
of either or both of these currents all conditions 
of weather appear to depend. 

When the two currents are passing in opposite 
directions, side by side, each acts on the other more 
or less energetically, with greater or less adhesive- 
ness, a tendency to draw along or turn, rather 
than to operate by direct friction, as though each 
were a solid mass. This tendency, on a great 
scale, causes a gradual change in the sensible 
direction of the wind along the earth’s surface, 
throughout the space that may intervene between 
one main current, say, the polar, and its opponent. 

As the two main breadths pass on laterally, each 
flowing onward direct, if the tropical is passing off, 
and the polar coming on, over any place, the 
wind will appear to veer or shift, from the average 
south-west of a tropical current, throughthe north- 
west, and into the north east, east, or the polar 
movement. | 

Now, when the latter is almost ended, having 
passed off to eastward, or having lost momentum, 
its western side is more and more affected by the 
advancing equatorial volume. Hence, the change 
from cold, dry, north-east to east, then to south- 
east, usually damp, if not wet—then through 
warm, and rainy or snowy, south to south-west, 
and thence to north-west again, or back, or 
fluctuating in every way, as either current tempo- 
rarily predominates. If the two be equally 
balanced, they maintain that prevalent westerly 
wind which is the anti-trade wind of the temper- 
ate zones, blowing during two-thirds of the year. 

When two currents of wind meet, with great 
velocity, the result is a sudden change of direction, 


with extreme effects on the barometer and the 


thermometer, and most violent wind, usually a 
thunder-storm with hail or rain. 

Such collisions sét immense volumes of air in 
motion circuitously, and these are the hostile 


meetings of winds in certain parallels of latitude, 


giving rise to cyclones or rotating storms so 
terrible to seamen. 

Now, it is obvious that all these effects can be 
traced in their succession by those who are 
acquainted with their causes; and itis clear that 
changes must begin at some places earlier than at 
others ; and the observations telegraphed daily to 
the Meteorologic Office from the outposts, afford 
the means of forming a very good opinion re- 
specting the nature and probable course of such 
changes, 


-wards to suit the charge. 


[Jury 13, 1866. 


SUBSTITUTE FOR GUNPOWDER. 

An explosive paper, which is intended to 
be a substitute for gunpowder, has been 
invented by Mr. G. 8. Melland, of Lime- 
street, London, The Artizan, which devotes 
an article to the subject, states that it is paper 
impregnated with a composition formed of chlorate 
of potash, 9 parts ; nitrate of potash, 44 ; prussiate 
of potash, 34; powdered charcoal, 34; starch 1-12 
part ; chromate of potash, 1-16 part; and water, 
79 parts. These are mixed and boiled during one 
hour. The solution is then ready for use, and the 
paper passed in sheets through the solution. The 
saturated paper is now ready for manufacturing into 
the form of a cartridge, and is rolled into compact 
lengths of any required diameter. These rolls may 
also be made of required lengths, and cut up after- 
After rolling, the gun- 
paper is dried at 212° F.; and has the appearance 
of a compact greyish mass. Experiments have 
been made with it, and it has been reported 
favourably of, as a perfect substitute for gun- 
powder, superseding gun-cotton and all other 
explosives. It is said to be safe alike in manu- 
facture and in use. The paper is dried at a 
very low temperature. It may be freely handled 
without fear of explosion, which is not produced 
even by percussion. It is, in fact, only exploded 
by contact with fire, or at equivalent temperatures. 
In its action, it is quick and powerful, having, 
in this respect, a decided advantage over gun- 
powder. Its use is unaccompanied by the greasy 
residuum always observable in gun-barrels that 
have been fired with gunpowder, Its explosio1 
produces less smoke than from gunpowder ; it is 
said to give less recoil, and it is less liable to 
deterioration from dampness. It is readily pra- 
tected from all chauce of damp, by a solution of 
xyloidin in acetic acid. The xyloidin is prepared 
by acting on paper with nitric acid, one part 
thereof being dissolved in three parts of acetic 
acid of specific gravity of 1°040. 


THE EARTH’S CRUST. 

A. geological writer describes the exterior trans- 
formations of our globe in the following graphic 
language :—To the casual observer the hills and 
valleys that surround him appear unchanged and 
unchangeable. The plains and battle-fields men- 
tioned in ancient history, the sites of cities and 
harbours, the courses of rivers, and the contour of 
mountains, are much the same as when described 
one thousand, two thousand, or even four thou- 
sand years ago. But to him who looks a little more 
narrowly, the case is altogether different. ‘The: 
stream in the valley has cut for itself a deeper 
channel, and has repeatedly shifted its course 
—eating away the banks on one side and laying 
down spits of new ground on the other. The 
cliffs in the hills are more weather-worn and 
rounded, and a larger mound of rock-debris has 
accumulated at their bases. The lakes of the old 
historic plain are partly converted into marshes, 
and the marshes into meadow land: the site of an 
old city on the sea-cliff has been partly wasted 
away by the encroaching waves; and the ancient: 
harbour, once at the river mouth, is now a goodly 
mile inland, and separated from the sea by a flat 
alluvial delta. The Nilotic plaia is not precisely 
the same as when described by Herodotus; the 
sunderbunds or mud-islands of the Ganges have 
been largely augmented during the last two hundred 
years ; and many areas that were laid down on the 
charts of our earlier traders as mud-flats now form 
fertile portions of the great Chinese plain. Vesuvius 
has repeatedly changed its aspects since Hercula- 
neumand Pompeii were buried beneath its ejections ; 
and there is scarcely an active volcano that has not 
materially added to its bulk since the commence- 
ment of the current century. Such changes are 
incessant, and though individually they may seem 
insignificant, yet, when viewed in the aggregate, 
and continued from century to century, they assume 
a magnitude commensurate with the crust of the 
globe itself, every portion of which has repeatedly 
suffered degradation and renovation, been re- 
peatedly spread beneath the waters as sediment, 
and as repeatedly reconstructed into newer strata. 


and upheaved into dry land, Imperceptibly as the: 


Pee en 


rains and frosts may wear away the mountain cliff, 
slowly as the river may deepen its channel, 
gradually as the delta may advance upon the 
estuary, and little by little as the volcano may pile 
up its scorié and lava, yet after the lapse of ages 
the mountain wiil be worn down, the river channel 
will be eroded into a valley, the estuary converted 
into an alluvial plain, and the volcano rear its cold 
and silent dome into the higher atmosphere. All 
that is necessary is time, and this is an element to 
which we can see no limit in the future any more 
than we can discover a beginning to it in the past, 


IS OXYGEN A COMBUSTIBLE OR A SUP- 
- PORTER OF COMBUSTION ? 


Combustion, in its ordinary acceptation, has 
been considered to express the union of bodies with 
oxygen ; chemically, it is the combination of ele- 
ments, With the production of heat, and sometimes 
of light. Certain experiments devised by M. A. 
Boillot place this fact in a very clear point of view, 
by showing that either of the bodies concerned in 
combustion may be made the combustible, and the 
other the supporter. Thus, not only will a jet of 
hydrogen burn in an atmosphere of oxygen or 
common air, but a jet of oxygen or common air 


will burn ix an atmosphere of hydrogen. It may 
be set on fre by the electrie spark. A jet of 


hydrogety, if set on fire in the atmosphere, will 
continue to burn in an atmosphere of chlorine ; and 
a jet of chlorine will burn in an atmosphere of 
hydrogen, if set on fire by a taper, or the electric 
spark : hydrochloric acid being produced in each 
case. Carbonic oxide, sulphuretted hydroger, &c., 
not only burn in atmospheric air or oxygen, but 
oxygen will burn in an atmosphere consisting of 
any of them. 

In reality, as far as combustion is concerned 
there is no difference between oxygen and any of 
what are considered combustibles. ‘Thus, if a 
cylindrical receiver is filled with hydrogen, and, 
having been inverted, and the hydrogen set on 
fire, a tube leading from a vessel in which oxygen 
is disengaged is passed up into the hydrogen, the 
oxygen flowing from the tube will burn with a fine 
red-purple flame in the hydrogen, while the hydro- 
gen will burn at the lower part of the receiver in 
the atmosphere: the combustible being in the one 
case oxygen and the supporter hydrogen, and the 
combustible in the other hydrogen aud the sup- 
porter oxygen. A uniform current of atmospheric 
air may be substituted for the oxygen in this expe- 
riment, and will similarly burn in the atmosphere 
of hydrogen. There can be no doubt that oxygen 
might be made to burnin an atmosphere of any com- 
bustible gas, . 

The flame of burning oxygen gives so little light 
that it i$ perceived with difficulty, except in a dark 
room, It might be supposed that, as coal-gas 
emits a brilliant light when burning in oxygen, 
oxygen burning in coal-gas would do the same. 
Such, however, is not the case, the light emitted 
by it being inconsiderable.—Scientific Review. 


Leéomorives ror Roaps.—Eke locomotive for 
ordittary roads, constructed by MM. Albaret and 
Co.,-of Liancourt, recently descended the hill 
from Laon to the railway station at an average 
speed of five miles an hour, and afterwards 
ascended the same in eight minutes with a load of 
five tons, the pressure being only five atmospheres. 
This experiment, which was afterwards repeated 
with the same success, shows that this engine is 
able to draw 30 tons at an average rate of from 
two and a half to four miles an hour. 

Oyster Pracue.—An inquiry, carried on by 
some of the most eminent medical men in Norway, 
has brought to light the strange fact that there 
exists at present among the. oysters in that country 
æ disease which renders- their flesh in the highest 
degree poisonous to man. This is a serious matter 
for that country, where the oyster is not merely a 
luxury, but an indispensable article of daily food 
with a large portion of the population. This 


places. 
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DETACHED LEVER ESCAPEMENT.*—IL. . 
the lever 

escapement with the lifting planes on 
the wheel-teeth is, from the theoretical point 


ONTINUING our description, 


of view, a very perfect thing, because its lift- 


ing and locking are performed exactly at the same 
centre distance and under the same angles. This 
variation of the lever escapement has been adopted 
in a certain kind of German watches and has not 
In the first 
-and most simple method the pallet consists 
each a very 
The pallet and lever 
are one and the same piece. The lifting planes 


until now been much in use. 


of two arms of brass, carrying 
thin hard tempered steel pin. 


on the wheel-teeth are rounded and must be care- 


fully polished, as well as the locking faces of the 
The draw in this escapement is effected 
by a slight divergence of the locking faces, on the 


wheel. 


foresides of the wheel-teeth, from the straight line 
towards the centre of the wheel. 
this escapement perform very well. There may be 
some objection about the acting parts not being 


performance ; butit isa fact that such escapements, 
with the escape-wheel of tempered steel, show no 
symptoms of deterioration of the pins after many 
years of service; and, evenif sucha thing should 


A lever of this kind can be executed in very 
delicate proportions and weighing less than any 
pallet and lever of another kind. This escape- 
ment ought to be more generally known; for, re- 
quiring no jewels, it can be executed in an econo- 
mical way, with the tools to be found in every 
watchmaker’s workshop; so that it might prove 
very useful, especially where cheapness is required. 
Nevertheless, the wish to possess an escapement 
of the valuable theoretical advantages of this sys- 
tem, without any fear of the acting parts wearing 
away, has originated some attempts to supply the 
pin anchor with jewels. This has been done. by 
taking the same lever and pallet-piece merely hav- 
ng little larger holes, to fix ruby-pins into, in the 
shape of the locking stone in the detent spring of a 
chronometer. ‘These pins can also be fastened by 
inserting them in a notch cut into the lever arm 
and shutting the notch bya slight pressure 
to hold the jewel in its place. 
shown by the lecturer, explained both methods, 
the one on the first arm and the other on the 


the common construction. The pallet is made in- 
dependent of the lever, and carries two jewels, 


so frail and delicate as the former, but the pallet 
and lever must necessarily be much heavier. 


ee a | of the wheel and pallet action, that the locking 


some Swiss manufacturers, and according to Mr. 


SOE GO een Or ME Ce ears "least not concentric to the centre of the pallet, 


‘but must deviate from that circle so much as to 
: produce a locking tendency, by which the pressure 


134), the escapement of the latter must be identi- 
cal with it. 
Third. The lever escapement with the inclined 


oe ee a pallet farther into the wheel. But this alone would 
Tt has the | 20t be sufficient to prevent the pallet leaving its 
state of rest, in case of the watch being exposed 


the wheel-teeth, is very much and almost exclu- 
sively in use in the Swiss watches. 
advantage of admitting the closest scaping and 
requiring the least possible amount of drop. The 
wheel of this escapement with its little driving 
planes on the teeth (club teeth), is certainly much 


are made with circular pallets, that is, the pallet 
arms of equal length, and the driving planes at 
equal centre distances. 
for speaking against this method as already men- 


ratchet wheel. 


This escapement, though superior in economical 


use of the moving power, is still objectionable from 
another point of view. The inclined planes of the 
pallet arm and wheel-tooth are so very little diver- 
gent, that with thickened and glutinous oil there is 


disease has been termed the pestilential phthises | Much adhesion between them, which produces a 


of the oyster. It has already spread to other | 


* By MORITZ GROSSMANN. Being the Essay for which 
a Prize of Thirty Guineas was awarded, Extracted 
from the Horological Journal, 


Watches with | À 
is so joined to the lever as to form but one piece 


KE, of the vibration of the balance, and but a very 
little arc of the whole vibration brings the roller 


second. Diagram 6 illustrated another execution ‘into connexion with the fork. 


PE abe ached ashen Mpa lie the escapement as a detached one, and endows it 


: with all the valuable qualities of such escape- 


presenting a thin edge to the lifting planes on the| Ments; but on the other side, itis source of a 


heel-teeth. This construction is certain] . 
wile) teo Thi ee a ' keepers, which must be prevented by an arrange- 


‘ment of the parts called the safety action. 


to sudden external motions. 
‘uncontrolled action of the palle§ and lever would. 
: be that the lever would no more present its fork to 


less exposed to injury, when falling into inexpe-| the ruby pin om the balance returning from its 
rienced hands, than the wheel with pointed teeth. | ~ Pe PE an 
Most of the ordinary sacapemnatita of this kind | Side of the fork, and the watch would stop imme- 


-it to rights again. 


Taolo are Iofan arean ne] watches with the lever escapement, by a eareful 


tioned, when treating of the escapement with the | SY ety action. 


very disadvantageous influence on the vibrations 
of the balance. | 

Il. Zhe Fork and Roller action. The parts 
which transfer the motion created by the wheel 
and pallet to the balance have also been constructed 
in a variety of. ways, and their action is commonly 
called the fork and roller action; because, in 
almost all lever escapements, the intervening lever 
is at one of its extremities worked out into a notch, 
which gives it some resemblance to a fork. The 
roller, in most lever escapements, is a steel disc, 
carrying a pin to fit the notch in the fork. This 
pin is commonly made of a ruby, in order to 
diminish friction and give greater durability to the 
action. The fork and roller action can be divided 
into two distinct functions in which the two parts 
act mutually, the one upon the other. In the 
lifting the fork impels the ruby pin in the roller, 
being impelled itself by the wheel-tooth sliding 
along the inclined plane of the pallet, which latter 


with it. This impulse of the wheel on the pallet, 


jewelled, and consequently liable to wear by longer | and the impulse of the fork on the roller arising 


. from it, continues until the wheel-tooth drops from 


the driving plane, which causes the corresponding, 


tooth to fall against the locking face on the other 
pallet arm. The pallet and fork are kept in that 
happen, it is a very easy matter to replace the pins. | ae ae the balance makes its excursion on the 
same side, 
of the pendulum spring, the ruby pin has to per- 
form the other function, in which it-plays the 
active part, the function of unlocking.” As sooi-as,.. 

in this returning vibration, the ruby pin touches > 


On its return, effected by the tension 


the fork, this latter, and consequently also the 
pallet, follow the impulse a little way, thus with- 


drawing the locking face against which thé wheel- 
‘tooth is resting. „aft 
‘having left the edge of the locking face, begins its 


The tooth, immediately after 


lifting on the driving plane, which is transferred. 
by the pallet and lever to the roller and balance. 
This lifting continues till the tooth drops, after 


‘which the corresponding tooth rests against the 
locking face of the opposite pallet arm. 


This 
play of the escapement is constantly repeated, 
so that the ruby pin is driving at each vibration, 
and driven immediately afterwards. It is a pecu- 


liar feature of this part of the escapement that 


it is quite out of action during the greatest part 
This circumstatice, on the one side, constitutes 


tendency to frequent disturbance in portable time- 


It has already been mentioned, in the description . 


faces of the pallet cannot be made cirgular, or at 
of the wheel-tooth, on the locking face, draws the 
Ee result. of such 


excursion, but the pin would fall against the out- 


diately, requiring’ the aid of æ watchmaker to put 
It is, therefore, of the greatest 
importance to secure a continual good service, in 


RARE SPECIMEN OF CANADIAN Coprrr.—A. block 
of the vitrious sulphuret of copper, cut in the shaft 
of St. Francie Mines,Canada East,is likely to attract 
attention. A very decided change has taken place 
from the soft carbonates to a harder gangue, causing 


the ore to become much richer, and more compact. 
: This rich block, assays about 60 per cent. of pure 
, copper. It surpasses anything yet discovered in the 
: Eastern Townships.—iMontreal Telegraph. 
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THE LATHE AND; ITS USES.* 
II. aoe 
BY A PRACTICAL HAND. 

HERE cost is an object a simple substitute 
hy the ordinary workman by a piece of board one 
inch thick, shaped like Fig. 9, with a single hole 
is then fitted to the boring collar, instead of the 

latter to the work. In 
for instance, where a 
few dozen are required 
or nearly so, a device 
of this kind, which 
minutes, is sufficiently 
effective. This form 
two ways and either 
will be found conve- 
the conical hole is made ofthe largest size likely 
to be required, a set of boxwood plugs are then 
a similar way to suit various sizes of work. The 
form of these plugs is shown in Fig. 10, which is 


332 
\ for the boring collar is frequently mace 
of the size most generally required ; and the work 
turning tool handles, 
all of the same size, 
can be made in a few 
has been modified in 
nient. In the first, 
turned to fit this hole and are themselves bored in 
Fok GrnleO% 


a side sectional view, and at b, where the same is 
shown in perspective. Two small screws or pins 
b, c, Fig. 10, fitting into the holes a, a, Fig. 9, 
prevent these flange shaped plugs from turning 
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round in the board as the work revolves. The 

pattern of A, Fig. 9, may be varied, and is better 

made of hard wood, and of a form which will afford 
good bearing upon the lathe bed. 
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The second modification is more difficult to 
make, but equally effective. It is shown complete 
in Fig. 11. ‘Chis form, arranged by the writer, has 
many advantages over the two last named, and is 
very serviceable. A is the poppit, of the full height 
of the ordinary lathe heads, or a couple of inches 
higher. 

So NE EOI ee ee Se a eae 

* Copyright of these articles reserved by the proprietor 
of the ENGLISH MECHANIC. 


Its form is shown in Fig. 12,a. If for nice 


work it should be made of metal and the face of it 
planed, but for general purposes hard wood will 
suffice. b,b, fig. 12, are two pieces of brass forming a 
groove or guide in which a slide B with dovetailed 
edges is fitted to work. This slide is bored like 
the ordinary collar with conical holes of different 
sizes, and should be made of metal and planed on 
back and edges. Over each hole is a mark, and this 
is to be brought to a similar mark on the face of 
the poppit. The plate is then clamped in position 
by the screw d. One or more of such slides may 
be fitted at pleasure, and in case of wear or damage 
these are the only parts requiring to be renewed. 
It is a good plan to arrange a socket and tee of 
a rest as 6, c, Fig. 13, at the back of this boring 
; rIG.13 collar, especially as the position 
»'9. of the tool will be always the 
same, so that the rest may be 
a permanent part of the poppit. 
There is sometimes a difficulty 
with the ordinary form of bor- 
ing collar in advancing the rest 
T sufficiently near the work ; 
the foot of the poppit, and that 
of the rest preventing it, by 
coming in contact. There is 
“another modification of boring 
collar forming at the same 
time a guide for the drill, which 
in slender work, where the drill 


is long and fine, 
necessity. 

This consists in making such a guide cone as 
mentioned and shown in Fig. 10, b, but with a con- 
tinuation containing a smaller hole for the drill, as 
Fig. 14. Both this and the other shorter cones 
above-mentioned may be made to screw into the 
poppit A, Fig. 9, instead of being kept in place by 
the pins at a, a, of that figure. In that case 
however the hole in the poppit must be cylindrical 
and only used as asupport for the cones themselves. 
In addition to the use of these boring collars al- 
ready alluded to, they serve for the purpose of 
turning up the points of screws like those of lathe 


FIG. 14, 
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centres. ‘These are first formed between centres 
with carrier chuck, the back poppit is then removed 
and the extreme point fitted through one of the 
holes of the boring collar and the marks of the 
centre turned off. 

Another useful adjunct to the lathe is the back 
rest for supporting long and slender articles, which 


would otherwise bend under the pressure of the 


tool. The ordinary and simplest form is shown in 
Fig. 15, and thisis of general use with brush handle 
makers and others whose work is confined to a few 
sizes and shapes only. A 
better form is shown in 
Fig.16. A support of wood 
or metal shaped like A is 
clamped to the lathe bed. 
Through the upper part the 
slide B passes and is wedged 
“i wp so as to support the 
iggy, work—or the socket of a 
777, lathe rest may be arranged 
P to take the upright part A, 
which must then be round- 
ed, as shown at C. 

It is not necessary to 
detail in this place other 
modifications of the above, 
as we may possibly have to 
recur to this subject in other 
parts of the present series 
— other forms will suggest themselves to the 
ingenious mechanic suited for any particular 
work upon which he may be engaged, and no single 


becomes almost a matter of. 


pattern of back rest could probably be devised to 
meet all cases requiring artificial support. 

There is however a plan practised by German 
turners by which the back rest is in a measure su- 
perseded, and which may be mentioned here. It 
is simply the peculiar method of using the left hand. 
This is placed on the piece to be turned go that the 
fingers partly encircle the work while the thumb 
rests in the hollow of the gouge, or upon the end of 
the tool, The fingers thus forma back rest and 
keep the work pressed against the cutting edge, 
which is further steadied by the thumb. As the 
tool traverses the work the left hand accompanies 
it, and with a little practice a ramrod or similar 
long and slender article may be readily and ac- 
curately turned. This position is shown in Fig. 17, 
and though the novice will find it. difficult to work 
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thus, it is well worth the trouble of mastering, 
as the method once acquired will be found of very 
great service. 

We have now described more or less in detail 
the principal parts of the lathe as adapted for hand 
turning. Before we dismiss this part of the subject, 
however, it will be necessary to say a few words 
respecting the bed, and lower fittings, the fly wheel, 
treadle, and their adjuncts. 

Beyond question the iron bed, planed as it now 
is at a moderate price, by machinery, is the best 
that can be adopted, especially if it is inten- 
ded eventually to fit up the simple tool with slide 
rest and superior apparatus. Nevertheless the 
pocket must in this case also frequently decide the 
question of material. If wood is preferred by 
necessity or otherwise, it should be hard wood, 
beech, or Spanish mahogany, unless it is proposed to 


from the stores of any village blacksmith 
straight and level as it came from the 
rolls of the manufacturer. Selecting a piece 


of the required. length and breadth, the eighth 
of an inch thick or rather more, the purchaser will 
have holes drilled and countersunk at intervals of 
nine or ten inches, to receive 2? inch screws. These 
strips will have to be laid upon the top of the bed, 
at itsinner edges ; they need not be let in flush 
with the surface unless appearance is studied. 
They must then be screwed down firmly, and by 
means ofa file worked by both hands up and down 
their length (not across them) a good surface may 
be readily obtained. If the iron is let into the bed 
this filing will abrade the wood work, which is the 
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reason why we prefer screwing it on the surface. 
This method produces a very excellent and durable 
lathe bed, and it will be freefrom much of the 
tremor which is so disagreeable while working upon 
a lathe entirely of cast iron unless the bed of the 
latter and the standards are more substantial 
than is usual with small lathes. | 

The standards supporting the axle of the fly 
wheel and bed may in like manner be of wood 
or iron. Even when the bed is of iron these 
may be of hard wood, although it is customary 
to make them of the same material as the bed. 
If of beech, oak, or mahogany, as in some of 
Holtzapffel’s best lathes with iron beds, the tre- 
mor before. alluded to will be considerably lessened. 
Tron is nevertheless very neat, and is quite the 
fashion with the majority of makers, but is too ofteu 
faulty in respect of solidity. 

The standards as a rule are too slight, an 
elegant pattern being studied to the sacrifice of 
substance and weight. The bed and stand of a 
lathe cannot be too strong and stiff. | 

Respecting this matter of stiffness and solidity 
we seldom find it sufficiently considered, and, even 
with practical workmen, a defect in this particular 
is more frequently acknowledged and put up with 
than remedied, although the comfort of a steady 
lathe is beyond question, to say nothing of its 
superiority when good workmanship is studied 
(as it always should be’, The old French lathes 
made in the form of a thick table with four 
‘stout legs, forming the bed and back-board, are 
by no means to be despised as patterns; and 
instead of the usual method of making but one 
standard at end of the bed, there can be no 
question that two additional ones add considerably 
to the stability of the machine. 

The fly wheel should be sufficiently heavy and 
have three speed grooves on the rim and two 
additional ones to produce a slow motion, when 
required for turning metal. The latter may be 
worked with ease in this way when the article 
to be turned is small, but if heavy work is likely 
to be encountered the back geared lathe, to be 
hereafter described, must be substituted, and the 
slide rest will then also replace the hand tools. 
The crank axle is generally supported by two 
centre screws, the points being hardened, and also 
the ends of the axles, which are accordingly made 
of steel, and the holes for the centre screws neatly 
drilled and countersunk. 

This is however not the most perfect method, 
and as we are speaking of better class lathes, as 
well as those of more common and cheaper make, 
we must by no means omit to speak of avery 
superior way of fitting the crank axle, The latter 
must be turned at both ends, the wheel bored and 
slipped on, and keyed in its place. 

Two wheels of brass about two inches diameter, 
must then take the place of the centre screws. 
These are called friction wheels, and they must be 
placed sufficiently near each other to support 
the end of the axle between them, as shown 
in Fig. 17 B, @ and b. A “pair of these must 
be thus fitted to each standard, and after the 
axle is placed in position a third may be placed 
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above it to prevent the lathe cord from lifting 
the axle out of place by its tension, The axle 
and friction wheels will thus work together with 
an exquisitely smooth. rolling motion—there will 
beno tendency to thrust thelathe standards apart 
as must result from tightening the ordinary centre 
screws, and the friction of theaxleon its bearings 
will be reduced to a minimum. Any person ac- 
quainted with the use of the lathe may readily fit 
up these friction wheels, and the time and trouble 
80 expended will be amply repaid by the superior 
ease with which the lathe can be used. We may 
say the same of the chain and eccentric, which 
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may replace with similar advantage the crank and 
hook in ordinary use. 

For the latter the following arrangements are 
necessary. A is the eccentric keyed to the crank 
axle, and may be either in the middle of the same 
or, asin Muir's patent lathes, at one end outside the 
standard. Around it passes the endless flat chain 
B (known as crank chain). This also passes round a 
roller in the treddle shown atc. This chain does 
not act as a mere link, but when the lathe is in 
action it moves round and over the eccentric and 
treddle roller. The motion of the whole is smooth 
and regular, and, what is almost as important, 
noiseless. In Muir’s and other lathes the crank 
chain is used without the eccentric, being applied 
to the crank instead. Perhaps there is not much 
to choose between the two, but no one who has 
studied the eccentric and observed its exquisitely 
gentle and smooth motion in an ordinary engine 


FIG.G8, 


its throw is half that of a crank of the same ec- 
centricity and the latter will have the advantage 
in power size for size. 

In whatever position the lathe may be 
set up let the rise of the treddle be 
moderate. It is exceedingly disagreeable to work 
at a lathe where the rise of the foot board is so 
great as to bring the knee into contact with 
the lathe bed, a consummation not unfrequent 
in country made ones. 

This is only to be escaped by giving up a 
certain portion of power. Let A, B, Fig, 19, be 
the line of the treddle when at rest; c, the 
crank, To gain power we should let the part 
A, E, be longer than E, B, as in the sketch. 
But let this arrangement be made, and when 
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the crank is at its highest point, the line G, B, 
will show the position of the treddle and foot 
board. Hence this kind of leverage is not prac- 
ticably available to any extent, and the length 
taken from foot board to link may with ad- 
vantage be even less than that from link to the 
axle on which the treddle works. 
all machine tools, it is so essential that the 
workman should be able to stand easily, so that 
the movements of the leg and body should not 
be communicated to the tool, that the play of 
the treddle and such like items of detail are of 
far more consequence than might at first sight 
appear, and any method tending to diminish 
friction, vibration, and noise is well worth con- 
sideration in planning this important machine. 

We may now suppose the reader the happy 
possessor of a well made foot lathe, long or 
short in bed, high or low in poppil, according to 
his need, but, of whatever size, carefully made 
and firmly fixed in a well lighted place, and if 


possible on the basement floor—an. upstairs 


In lathes, of. 
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workshop is objectionable owing to the certain 
vibration of a boarded floor. He will now 
require certain chucks and tools, many of the 
former of which he will have to make for 
himself. | 


IMPROVEMENTS IN ROTARY MAG- 
NETO-ELECTRIC MACHINES. 

The object of this the invention of Theodore 
Faucheux, of Caversham-road, Kentish-town, is to 
facilitate the collection of the electrical currents 
generated in the moveable parts of the machine, so 
as to direct them immediately through a fixed con- 
ductor, and thence to transmit them to a given 
point. For this purpose the current is led from 
each coil or group of coils by means of a conduc- 
ting wire to a piece of metal, the general receiver 
of the electricity on the revolving axis carrying the’ 
discs, but which is insulated from the shaft as well 
as from its bearings, and from all other objects, 
except at the point where a fixed insulated conduc- 
tor is in contact with the revolving piece of metal 
in such a way as to unite all the separate currents 
into one. 

The figure in the illustration is a section of the 
improved apparatus, a, is the shaft carrying the 
discs ; round a part of this shaft, near one end, isa 
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cylinder c, c, of. gutta-percha or other substance 
sufficiently non-conducting, outside which, and 
thus insulated, is fixed the piece of metal d, the end 
of which is also insulated from the cap e, by the 
washer r. The piece of metal d, works in a lubri- 
cating box p, which is fixed to the framework 8, of 
the machine, but insulated therefrom by the gutta- 
percha or india-rubber slab c? ; and the edges of 
this box will be continually in contact with the 
piece of metal, whilst its upper part k, can be 
adjusted or tightened by means of the screw v, 
acting on the intermediate piece m. The current 
generated in the coils or discs is led to the piece of 
metal d, along a wire a*, which, by means of a 
female screw, is attached to the male screw b*, and 
thence traversing the lubricating box p, and its 
upper part k, may be conducted off by the wire c*, 
to any required point. 

The patentee claims, ‘f the arrangements as. 
above described.” Tiy 


New Move or Repropucine DESIGNS ON GLASS. 
—A mode of effecting this, which is a modification 
of the process by which copper-plate engravings 
on paper are transferred to porcelain, has been in- 
vented in France. As fine-lined copper-plate 
engravings would not adhere to glass, others having” 
considerable depths are used; also, toimpart to the 
enamels that thickness which the glass requires, 
stearates and oleates are added to the silicates and. 
borosilicates, which serve to support, or to fuse, the: 
coloured and colouring oxides ; and, for a vehicle, | 
asolution of resin, in ether or benzine, is added to the: 
mixture. Impressions, taken mechanically on 
paper, with this ink, from engraved rollers, are. 
transferred to the glass; which is then treated as. 
in similar processes with porcelain: and is finally 
placed in the furnace. Effects of great artistic merit. 
are thus obtained at a trifling cost. - 
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LETTERS TO THE EDITOR. 

[We do not hold ourselves responsible for the opinions of 
our correspondents. ] 


LUNAR IMAGES. 

Sir,—In explanation of “ the multiplication of lunar 
images,” in p. 286 of your journal I would suggest that 
the silver surface at the back of the mirror is not, as in 
Mr, Alexander’s supposition, a plane surface but a series 
of small inclined planes as uncer :— 


This modification will account for the phenomena in 
full, although I am at a loss to explain the reason for this 
peculiar deposition of the reflecting substance. The 
accompanying sketch will explain the grounds of my 
suggestion, 


The figures 1 and 2 represent two positions of the | 
mirror, thetwo others I have omitted, fearing to trespass |, 


FIG. 1. OBSERVER 


too far on your space, if I have not done so already. The 
dotted lines denote the rays, aud the thin the direction 
of the images. The thick lines represent the mirror. 
FIG. 2. 


wa 


-Tn this figure plainly the number of images to the righi 
of a b, which is the true image, can be increased by 
decreasing the inclination of the planes m n, n m to each 

_ other, . Pais J. 8. D. 


WEATHER GLASS. 

In your “ Letters ”? to-day I notice one from Plodder 
on ‘Our Weather Glass.” It appears that my article 
explains what Plodder has kindly set forth as regards 
s Galileo’s Glass.” 

Temperature, as Plodder observes, must affect “ Our 
Weather Glass,” and unless we compensate it, and so 
enable ourselves to read it correctly, he must be satisfied 
with it in its cheap and simple state. When we go be- 
yond this we have a sympiesometer at the price of 30s. 
instead of 2s. 6d. 

Let “Our Weather Glass’ go for what itis worth, 
and that is something; an amount which any of your 
scientific readers will readily discover, - 

It is far more sensitive than the aneroid or the 
mercurial barometer; but it must be kept in an 
équable temperature to avoid other influences than 

atmospheric pressure. SQUIRE BAXTER. 


; MODERN GUNNERY. 

Sir,—It is no unusual thing to welcome royalty by the 
firing of guns, where guns are to be obtained—but 
it was rather novel that on the occasion of H.R.H. 
the Prince of Wales’s visit to the training ship Worcester, 
last week, the gunner should be stationed half a 
mile or more from his weapon, and it. really does 
credit to the remote suburb of Erith that the natives 
have some one among them capable of applying the 
elaborated results of modern science to the praiseworthy 
glorification of the Heir Apparent. . 

A brief account of the arrangements for firing this gun 
may: not be uninteresting to some of your readers. The 
field: piece—a 6-pounder, I believe—was placed on the 
pier at Erith, and was put into connection with the 
induced wires of a Rhumkorf coil at the railway station 
by means of two insulated conductors each some 950 yards 
in length. A few cells ofa‘ Grove’s” battery were used, 
and. hence by turning the commutator the gun was fired 
at the instant His Royal Highness stepped on to the 
railway platform. The fuse employed was one of Pro- 
fessor Abel’s and the conducting wires from the railway 
station. to the gun on the pier, a No. 22 gauge copper 
insulated with two thin layers of india rubber, 
carried for a short distance along the railway embank- 


ment, aiid: from thence along the fronts of the houses | 


pore. Pier-road, and the other streets or roads leading to 
e pier. 

_ The insulation of the conducting wires must have been 
tnusually good(the coating of rubber being so thin), seeing 
there: was: opportunity enough of making ‘‘ dead earth ”’ 
all:along. the route if there had been any fault in the 
wires, élther from deféctive manufacture or bad rubber. 


Of course it is no new thing to fire guns by means of 


electricity, but there:is no denying that. red-tapists are 
exceedingly tardy in recognizing the defensive advantages 
of this wonderful agent, S. J. TAYLOR, 


stand its work without running amongst the charges ? 
| G 


centre bit patented by W. A. Clark, I wish he would 
have the kindness to give me the date when the said bits 
were patented, as I have bits of my 
tion which haye been used by myself and shopmates 
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| LINING CUPOLAS. - 

Sir,—As a regular reader of your valuable journal, I 
have, so to speak, “ devoured’? with deep interest its 
contents from week to week from the beginning 
with incalculable advantage, and should do so were it 
three times the present price—please accept this as my 
mite towards the general expression of satisfaction which 
you deserve to receive. AS an iron-founder, perhaps 
some of my fellow-readers will kindly answer me the 
following question. What is the best composition for 
lining the ordinary cupola for melting iron, which will 


CENTRE BITS. 
Sir—Having seen in the number for June 1st, an answer 
or reply from “Jack of all Trades,’ recommending a 


own construe- 
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during the last 12 years, and the largest shift that I ever 
attempted was 23in. The enclosed is a rough sketch of 
the same. Ifyou think it .of use to my brothers in the 
trade, you will perhaps give publicity to it. 

CHARLES SAUNDERS, Joiner. 


DRILL CHUCK. 
Sir,—I beg to enclose a drawing of a drill-chuck 
which I hope may be useful to some of your readers. A 


| very conical square hole is made, and two screws 


tapped into the side on a diameter. To use it, a 
square-shanked drill is put in the hole, and rested 
against one of the screws, which is screwed up till the 
drillis central; it is then fixed by the other screw. 
The split-nut required by one of your correspondents ig 
represented in Fig. 2. Each half of the nut is continued 


into a wing or fork, and a projection thereon works in.a 
screw of great pitch, right and left-handed. When the 
cylinder on which the screw is cut is turned round, the 
forks are brought close together, and the nut separated, 

Mr. Vulcanson (No. 64) will find drawings of an 
improved injector in No. 31, Vol. II., October 27. The 
steam enters at g (Fig. 1), and the water atf, orv? ce 
versd, and the water is blown through to the boiler, and 
the surplus escapes through an opening in the side of 
the injector. The slide-rest has always been attributed 
to Henry Maudslay. In Lardner’s Cyclopedia (Vol. 
II, Iron and Steel), there is a representation of one 
made by him ; it resembles a modern slide-rest, and has 
an additional vertical movement. The words are, 
“Mr. Maudslay contrived and adapted to his lathe a 
curious apparatus, by him denominated a slide tool,”” 

C. SWEET. 

P.S. In my last letter (where, by the way, my name 
was spelt ‘* Street’) I think the link e ought to be 
curved the other way, with the radius of d. 


LATHES AND TOOLS. . 

Sir, —In the Enenise Mecano of June 8th, “An 
Old Hand at the Lathe” volunteers the names of a few 
lathe makers, &c:, to your readers, and asserts that 
Holtzapffel and Munro are the most prominent makers: 
That is quite true; so they are; and why is itP Because 


nuity, who really make their work so good that it cannot 
be surpassed. I donot mean rubbing and polishing, at 


which I think “ An Old Hand at the Lathe” was almost 
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inclined to makea halt, butreally and trily when finished 
its own correctness is a sufficient polish ; consequently 
their employers pay them the,best wages, so that, after 
all, their profits are not so large as those of many 
puffing sellers and -pretended makers. I would 
recommend all amateurs to have their lathes, tools, 
chucks, instruments, and slide rests, for ornamental 


and other purposes made well, as there are many 


points in their machinery that it is positively 
necessary should be correct, which those unaccustomed 
to the work do not understand, to accomplish the many 
beautiful objects that are required of it. Then they 
will not conclude, with “Old Hand at the Lathe,” that 
they are paying very handsomely for it. 

' Fenn, 105 and 106, Newgate-street, has some first-class 
apparatus made for the lathe. Also J. Evans, of War- 
dour-street, Soho, and not Lewis as stated. 

“ Salopian ? wishes to know what kind of tools are 
generally used by engineers for boring holes, &c. He can 
sée all kinds of tools for that purpose, and learn their 
price, at Messrs. Fenn’s, Tool Makers, 105 and 106, New- 
gate-street ; he can also get the varnish used by wood 
pattern makers at Sherbourne and Tilyer’s, Colourmen 
and Varnish Makers, about 4 doors from Regent’s-circus, 
Oxford-street. A correspondent in arecent number wished 


to know why Holtzapffel bored their screw mandrils 


through. Ist. They consider that the mandrils do not 
fly and crack in hardening, as they would if they were 
solid. 2nd. You can use long pieces of wire or other 
small material when clamped in the die chuck, passing 
from the face of the chuck through into the mandril. 
8rd, The hole through the mandril is about ¢-inch and 
the outside of ditto 7-8 and 1-16, or lin. diameter. 

In conclusion I would recommend all amateurs not to 
be deluded by splendid polish in machinery of any 
description, but the positive truth of the article—truth- 
ful work, which is a sufficient polish of itself. 

EDWIN BAKER. 


PORTABLE DARK TENT. . 

Sir,—I notice in the account of the portable dark box 
published in the current number of the ENGLISH 
MECHANIC, that there are several places where capitals 
are misplaced, causing the sense to be quite altered. Will 
you kindly allow me to correct them P 

In the first place it should read— l 

‘ At each corner inside, there is a light upright made 
of ash, hinged by passing a screw through the longest 
side of the box and rivetting it in the upright, which can 
then fold down. Between the edges: of the sides, there 
are three thicknesses of calico tacked,” &c. 

Again, it should read— | | l 

‘In the side of the calico, next the operator, there are 
sleeves through which he passes his hands. f 

“To enable him to see what he is about, there isa 
large plate of glass in the lid,” &c. 

And again— 

“* Anything to cover the head would do as well, but the- 
other plan is the most convenient, ; 

“To admit light into the box, thére is a yellow glass 
window in the side farthest from the operator,” &e. 

SYDNEY MADDISON. 


A VELOCIPEDE CLUB. 

Sir,—Like many of your correspondents, I take 
great interest in the question of velocipedes. For 
very many years I have thought and wished 
that something might be done to improve and 
make these vehicles really useful. My object in 
writing to you now is to suggest that those inte- 
rested in this subject should form themselves into a 
club or society, and after consultation and interchange 
of ideas, have a vehicle made on what may be considered 
the most approved principles, and test it by a common 
experiment, at the common expense, instead of by indi- 
vidual attempts and failures. Every member to have 
the vehicle fora week by paying for its conveyance to. 
his place of residence. Afterall had tried it, the vehicle 
might be sold to the highest bidder, and another made 
with improvements. 

Isuggest for consideration and discussion, the fol- 
lowing design:—A suitable body ands wo principal 
wheels of at least 5ft, diameter, andı axle with four 
cranksand treadles, The drivers» : md resting on a 
rail, breast high, with the guidingrod» r guiding wheel 
at command. The feet act on four treadles alter- 
nately, on the two outside alternately, then on the two 
inside alternately, and so on. If the whole weight 
carried, including the machinery, is 240lbs.,and the 
traction on a level road 1-80th, the force required will 
be 8lbs.; if the cranks are 5in. the force required will be 
12x 3lbs.=36lbs. But the treadles may be long enough 
to modify the force by the height to which the body is 
raised in each revolution. 

A man walking 4 miles an hour has to take 23 paces 
of 30in. every second. With this machine a man would 
have to take two paces per second, to go six miles an 
hour, raising his body less than 2in, each step. l 

He would be able to vary the force according to the 
velocity, and have equal command on going down hill, 


On level ground, and after the speed was got up, He could 


work with only two treadles. EDEPICOLER. 


: STEEL GONGS. BO i 
Sir, —I find that small steel gongs made in Paris are 
being much used here, instead of bell-metal ones, for 
household purposes. They are made up to about Gin. 
Can some reader tell me*where larger ones, say 8in., of the 
same description, can be procured either here oxin Paris, 
or where in England I can get some cast from my own 


, M.. A, 5. 
they employ skilled mechanics, with ability and inge- ‘pattern ry 


THE SPIDER WHEEL, | 
Sir,—In reply to T. W.-April 13th, “The simplest 
plan for making a pait of velocipede-wheels of 6ft, 
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diameter,” or indeed of any size, is I believe a plan hit 
on by myselfa short time since (when about to con- 
struct a velocipede), which I called ‘“‘the Spider 
Wheel,” and which has been found to act admirably— 
and certainly either for strength or lightness can never 
be surpassed. I had some idea of obtaining a patent for 
the plan; but pecuniary considerations prevented me ; 
and as it may at once prove both novel and interesting 
to your subscribers, especially those interested in 
velocipedes, I will endeavour as well as I can to give a 
detailed account of my mode of operations, if you, Sir, 
should consider it of sufficient interest and importance 
for insertion in your valuable magazine. 

I should say at the outset that the principle of con-. 
struction is the very reverse of the ordinary make: 
Instead of bearing on the spokes the whole weighti s 
made to hang upon them, and the difference between 
the weight-carrying strength of my wheels and that of 
the ordinary wheel is exactly in the proportion of the 
bearing to the depending strength of the material used for 
the spokes. 

For a 6ft. wheel get about 18ft. 6in. of thin lin. steel 
tubing, and turn it up into a ring the same size as the 
wheel required, brazing or welding the ends together, 
making the joint slanting (Fig. 1), after which be 
sure to get it perfectly circular, as much will depend 
on this. Now for the 16 spokes, get about 50ft. of No. 
16 (or certainly not larger than 1-10th thick) black steel 
wire cut into 16 lengths of about 34in. each ; straighten 
them, and pu’ Zin. of good deep thread on one end of 
each ; now take the other end to a forge and hammer it 
out (Fig.. 2), after which file it this Shape (Fig. 3) 
serving each spoke the same. Now on theinside of the 
circle of steel tubing set off, at equal distances, 16 
places for the spokes, drillthree holes the same size as 
the spokes in each place (Fig. 4), quite close together ; 
broach them into a slot and finish with a small 
warding‘file, leaving the slots just large enouch to 
admit the flattened end of spokes (Fig. 6. For the 
nave prepare a ring or bushof wrought iron or steel 
about 4in. diameter, 3in. long, and din. thick (Fig. 6). 

gin, from the edge of this iron bush make two circles 
with the dividers and cut 8 slots on each side šin, 
deep, just large enough to admit the wire spokes 
(Fig. 7), taking care of course that the slots on each 
side run alternately, so as to face the slots in the tubal 
tire (Fig. 8). Now geta block of dry beech wood, 13in, 
long, turned (in a lathe between centres), to fit 
closely into the centre of this nave, it must 
in fact be driven in very tightly, and then fix 
with three short iron screws ‘in the middle 
of the nave; when this isdone take a hammer and 
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slightly knock downwards or inwards the corners 
of each of the slots round the nave (which as will be 
afterwards seen: will prevent the spokes drawing out). 
Now piace the heads of the wire spokes in the slots in 
the steel tube ring, and turn them half round, i.e., 
across the slots; place the other ends of the spokes 
in the slots in the nave—and having prepared 16 
steel nuts gin. square, tin. thick, with very good threads, 
and rounded on one side to suit the curve of the nave, 
screw them on to the threaded ends of spokes, hold- 
ing each spoke firmly with a hand-vice when screwing 
up ; and when the spokes have all been drawn gradually 
and carefully up tight, and the nave properly centered 
—which can be readily accomplished by means of the 
centre marks in the wood block—your wheel will be 
complete, and ready for mounting on the axle. In 
drilling the hole for axle use asmall drill, and drill 
halfway through on each side, not all from one side, 
then a larger drill may be used and the axle boxed 
‘properly in. l 

In drawing up the spokes, while they each require to be 
screwed up firmly, be careful not to screw them too tight 
so as to make the wires “taut,” as I find that wheels thus 
constructed have a tendency to flatten at the spokes if 
screwed up too tight, and, moreover, we know how readily 
a “taut’’ wire is snapped ifit chance to get a blow. 

After first screwing the nuts on, draw them all up a 
little, then all round a trifle more, and finally tighten 
them up, but be careful not to screw one wire up tight 
while any of the rest are slack; when all are tight alike 
may no known by their giving forth a similar sound when 
struck, 

If the above directions be closely followed a strong, 
- light and elegant wheel will be the result. .And it is not 
@ little amusing to witness the surprise of passers by at 


when in motion be perceived even across the road. 


Springs must be used with these wheels; and much 


depends upon their being carefully made. 


The first wheel I ever had made on this principle was 


constructed for me by a watchmaker under my direc- 


tions, merely for experiment, It was of brass, about 


Gin. in dia., 16 spokes of the finest wire on which the 
maker could get a thread. EHpMuUND TYDEMAN. 


ERRATUM. 

Sir,—There are one ortwo mistakes in the letter youdid 
me the honour to insert in No. 66, p. 287. In column 1, 
line 4 for “ clear” read ‘‘ clean ;” column 2, line 25 for 
“ the stud in which the pivot of lower verge is placed,” 
read, “ the potance in which foot pivot of the verge is 
placed ;”? column 2, line 8 from the bottom, for “ rest” 
read ‘ rub,” HOROLOGER. 


OUR SUBSCRIBERS NOTES AND QUERIES. 


CuroLas.—Will some reader be good enough to inform 
me whether cupolas are in use at iron foundries with 
a steam jet passed into chimney to cause sufficient 
draught for fire to melt cast iron? If so, [should like to 
be informed at what foundry there is one now in use, so 
that I could obtain a view of it.—G. S. C. 

Liguring Gas By Exnzrctriciry.—Will any corres- 
pondent oblige me with a simple plan for lighting a jet 
of gas by means of electricity ? Is a battery required ? 
—ANXIOUS ENQUIRER. l 

GaLvanic APPARATUS. —Can any correspondent in- 
form me where I can obtain a galvanic apparatus and 
coil sufficient to ignite gas with certainty 300 times per 
minute (as I employ three cylinders in my model), and 
what will be the probable cost?—A WORCESTER 
MECHANIC. 

Constructing Ganvanic Batrery.—‘ Nil Desper- 
andum” desires information from his brother readers 
upon the following subjects: lst. How to construct at 
a moderate cost a galvanic battery, of sufficient power 
to act upon an electro-magnet at two miles, so that it 
will sustain a given weight at that distance. The bat- 
tery to be capable of working two or three months with- 
out sensible deterioration. 2, Will any other wire do 
than copper for conducting the current to the electro- 
magnet so as to lessen the expense P_ 3, Are there any 
other forms of electro-magnet than the U-shaped ? 

DzrrectivE Bartrry.—Having afew hours to spare 
last week, I thought I would try and make a small 
battery ; so having all the numbers of the MECHANIC 
I looked them over and found in No. 25, page 294, a 
sketch of one from Mr. Tonkes. I set to work and made 
one, according to the instructions given, but could not 
get the least shock. I got a common jamjar, measuring 
33in. in diameter and 3in, deep. I took a piece of silver 
din, less than the jar, also the 2 pieces of zinc just large 
enough for the jar without touching either sides or bot- 
tom, and fitted just as Mr. Tonkes advised. I then 
charged it with 2oz, of sulphuric acid, with 5 or6oz. of 
water, without the least effect. Can any reader help 
me out of my difficulties, or ifany reader has a battery 


_ fitted up complete, new or second-hand, to sell cheap, I 


would purchase it.—WILL IN TROUBLE. 

COLOUR In Soprium Ligut,—I am a mere beginner in 
natural philosophy and want the advice of some 
scientific reader. Is colour (say red or blue) produce- 
able in a yellow monochromatic light made by sodium P 
If so where and in what books can I learn aboutit? I 
have succeeded in producing all the colours of the 
spectrum more or less vividly in a sodium light, and as 
all the authorities I have seen or read (only a few 
perhaps) seem to deem it impossible both by the 
copuscular and undulatory theories—I have taken the 
liberty of putting this question.—S1pNEY. 

SMELL or Parnt.—Will some reader inform me of 
the cheapest effectual antidote forthe smell of paint ? 
Also how to counteract or destroy the strong smell ofa 
Japan stove which is heated very hot for hardening 
colours on metal P—W. S, 

ELECTROTYPING.—Can any reader inform me of the 
best way of preparing the wax or gutta-percha im- 
pressions, for making them good conductors, and so get 
the copper deposited on them properly P—X. + Y. 

LitHOGRAPHY.—Will some reader explain the process 
of glyphotography and also furnish me with a little in- 
formation on lithography P—FELIX. 


DovusiE PHoTogRAPHs,—Can any reader inform me | 


how the double photographs are taken? I mean those 
with two views of one person on one card, such as a 
man wheeling himself in a wheelbarrow ; a doctor feel- 
ing his own pulse, &c.—C. H, Q. l 

VELOCIPEDE.—Will J. V. B. of West Bromwich be kind 
enough to inform me and those interested in the veloci- 
pede, whether his design of one has ever been put into. 
execution, and, if so, what was the cost P—R. P, Hru- 
LINGDON. 

CONDENSING STEAM ENGINE.—Can any reader of th 
EnquisH Mercnranic tell me the difference, if any, 
between the cylinder in motion, and the piston and rod 
stationary of acondensing steam engine P—J. HARDMAN. 

Pacxine MAcCHINE.—Can any reader inform me where 
I may obtain a machine for packing baking powders, 
blues, &c., and another for making the small bags to hold 
the same P—Cuas. ROEBUCK. . 

SosRFInG.— Wanted, someinformationasto the best way 
of scarfing angle iron when being made into hoops with 
the flange outside or inside so as to keep the corners 
good. Also the best way to scarf heavy shafting, i.e., 
from 3in. to 44in. or 5in, diameter, and from 10ft. to 30ft. 
long.—UNSCIENTIFIC. 

CHEMICAL WEATHER Guass.—Seeing Wm. Parkes’s 
description of a “ chemical weather glass,” I wish to 
ask the following questions, and shall be glad to see an 
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a wheel carrying such a weight apparently without 
spokes, for such is their slenderness that they cannot 
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answer soon, from some one. ist. He says “put 2drams 
pure xitric, and 4 dram chloride of ammonia, reduced to 
powder, into 20z. spirits of wine, &c.”? Is it nitric acid, 
or nitrate of ammonia, that is meant? I have tried it 
with nitric acid, and find that it does not give any solid 
matter, with the exception of a few particles of 
undissolved crystals. Is that right? 2nd. Must 
the glass be placed in the open air, or will in- 
doors, even a bedroom, be a proper place to hang it? 
3rd. What is the reason of the action of the chemical 
weather-glass P—C, H. Q. 

BoiLEr.—Can any reader inform meof thecheapest kind 
of boiler to drive a small lathe engine cylinder, 3in. dia- 
meter, Sin. stroke? TI want one that does not require 
brickwork, either horizontal or vertical, to stand 40 or 
501lb.—A. Young ENGINEER. 

Larne Corp.—Will any reader favour me with the ad- 
dress, in or near Birmingham, where I can obtain 
a gutta-percha cord with hooks and eyes suitable 
for a lathe, and what would be the cost P—SystEMaric. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


The attention of the subscribers to the ENGLISH 
Mrcranic is especially directed to the advantages 
offered by this column. No charge is made for notices; 
butthe columnis intended for the benefit of subscribers 
who wish to exchange articles only. For all who wish 
to sell, the advertisement columns are open at an ex- 
ceedingly cheap rate of charges. That much time and 
unnecessary trouble to all parties may be saved, sub- 
scribers are requested to publish their names and 
addresses in their communications in this column. 
Subscribers are requested to condense their communi- 
cations as much as possible. 


Moprt Locomortive.—lIf ‘* Vulcan” will send a scale 
drawing of his locomotive, and his address to Thomas 
Lisle, engine modeller, Waterloo-road, Wolverhampton, 
he will get the information he requires.—T. L. 

Exxrcrrican Macnuine.—I bave a small cylinder 
electrical machine, with a Leyden jar and a discharging 
rod. Iwill exchange them fora model boat to go by 
clockwork or steam, or a good simple microscope.— 
Address, C. Pretty, No. 4, Ironmonger-row, Coventry. 

LatHe ror Engine.— Bicarpus’’ has the castings 
of the bed of a 36in. table lathe, that expands to 48in. 
long, 63in. across the beds, cast in one piece; with a 
screw 36in. long fitted in the centre of the beds, and a 
foot wheel 18in., &c., fitted complete to fix on the 
ground, under the table or board that the lathe is 
placed on. He would like to exchange this for a 4- 
horse engine.—Post Office, Bradford, Yorkshire, 

Toots ror Enginr.—I havea complete amateur’s 
workshop, which I wish to dispose of, with lathe 4in. 
centre (all iron), with tool rest, chucks, turning tool 
for wood or brass, chasers, drills, hammers, &c., &c. 
Complete set of brass castings for a small horizontal 
engine, 2in. stroke (cylinder finished), vice, with 
benches, racks for tools, files, taps and: tapping plates, 
and everything that is necessary for an anaateur 
mechanic to commence work at once; the whole shop 
complete. I wish to exchange for a half-horse power 
engine, vertical preferred, with cylinder bolted on to 
boiler’s side, must be in good working order and not very 
old.—_CHARLES WOOLNOUGH, 22, Percy-circus, Penton- 
ville, London, l 

Drawings FoR Toors.—I can make good working 
drawings of steam engines, or any new designs, &c., it 
description be transmitted, and will take in exchange 
any instrument, tool, or book of equal value.—J. P, 

FisHinG Rops ror TELESCOPE.. have a good set of 
bamboo fishing rods, cost when new 30s. I wish to ex- 
change them for a good telescope worth about £1.— 
Address J. H., jun., 44, Augusta-street, Warnstone-lane, 
Birmingham. 

Booxs, &c.—To G.W.C.”? I have a mahogany re- 
volving stereoscope, cost £2 10s., a box ditto, cost £5 ; 
and a large electrical machine plate, polished, 2ft. 4in. 
diameter, and Zin. thick, centred, with stout screw 
collars and handle, complete, cost £3, which I will ex- 
change for G. H. C.’s velocipede wheels, &c., if he will 
write to W. N., Haltwhistle, Northumberland. 

TREENAIL can get all the information he requires 
about treenail making, by writing to the Patent Office, 
inclosing 12 stamps, for the plan and specification of 
Pearson’s patent treenail machine, which was invented 
and made by me, and if “ Treenail” wishes for further 
information, I shall be most happy to give it.—s. 
ARLIDGE, Harpoole. 
~ Coins.—IfG.C. H.” will write and state what hewould 
like for his coins, [might suit him. Also ‘G. R. O., ifhe 
sends a description of his engine.—Address Justo, 43, 
Grosvenor-street, Gateshead, Durham. 

Microscorz.—If any subscriber would like a bean- 
tiful article worth £5, and has a good Microscope, 
telescope, or any really useful article of about the 
same valueto exchange for it,he has now an opportu- 
nity by calling or writing to Justo, 43, Grosvenor-street,, 
Gateshead, Durham. ee 

Larus, &c.—I wish to exchange a very neat lathe, 
wrought iron heads and rest, slides on a 4in. steel bar, 
lft. 6in. long, and fastened on a mahogany stand, with. 
hollow steel spindle suitable for making small screws, 
also castings of 2 small heads 2in. centres, and 4 brass 
bushes for fasthead ; second edition to “ Millington’s Me- 
chanical Philosophy,” cost 15s.; also an apparatus for 
taking 3 cartes de visite negatives on one plate, will fit 
any ł or ł plate camera. Any or the whole of the above 
I would be glad to exchange for a working model marine 
engine or ł plate lens and camera. I have several 
other articles T wish to exchange for a working mode? 
locomotive.—Address, F. GARTEWAITE, Headinglay-hill, 


near Leeds, 
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ACHROMATIC TELESCOPE OBJECT GLASS AND FITTINGS. 
—I have a 2in. telescope object-glass mounted in screw 
‘cell with cap and fitted to about 6 inches of brass tube, 
value £1. I will exchange this for a microscope or mag- 
netic engine of about the same value.—A. X. X. X. X. A. 

Cort FoR TELESCOPE.—I have a powerful shocking 
* coil, fitted with battery and regulator complete in good 
working order. Iam willing to exchange it for a good 

telescope, or a 6in. brass fly-wheel. In the latter case 
the difference may be made up with some useful or 
scientific article—Address, E. Wrigut, Mrs. Dum- 
ville’s, St. Ives, Hants. 

ArT Journan.—I have got “The Art Journal for 
1862,” including “The Art Journal Ilustrated- Catalogue 
of the International Exhibition,” bound half calf, cost 
36s., as good as new. I will exchange it for a good brace 
and set of bits, worth at least 30s.—Address, J.C. S., 
631, Gallowgate, Glasgow. 

Frutze, Booxs, &o.—I have a coca flute with five 
sterling silver keys, which cost £2 10s. a little time ago ; 
also Tarbuck’s ‘‘ Carpenter’s and Joiners Assistant,” 
32 numbers unbound, for which I gave £1 12s. ; the first 
volume of Cassell’s “Educational Course;” also his 
“ Mathematical Science ;’? and Cassell’s “Science Popu- 
larly Explained.” I should like to. exchange these fora 
steam engine and boiler in working order suitable for 
driving a turning lathe,—Address, G. GILLARD, 2, Albion- 
villas, Holdenhurst-road, Bournemouth, Hants. 

Postace Stamps ror Water WEEEL.-—“ Ajax” has 
a collection of foreign postage stamps, consisting of up- 
wards of 200, which he would wish to exchange for a 
small water wheel about one foot in diameter, if any- 
thing smaller, for a model.—Address, Rosenvale, Scor- 
rier, Cornwall. 

Back NUMBER, &¢c.—If |“ H. R.” who requires a back 
number of the B.M., will send his address to me as}below, 
with stamp, I shall be happy to forward him the No. 31 
he requires. I have a lot of sundry photographic 
articles, including large background in oil, head 
rest, small yellow glass sliding window, dark tent, 


vignette glasses, &c. ; also some books (various), which © 


I should liketo exchange for ‘‘ Musprat’s Chemistry,” a 
small fancy turning lathe, or other useful article—W. 
E. Hiexzrine, Southfields, Leicester. 

Scrott Worx.—lI return many thanks to Mr. Geo. 
Fullager, for the excellent tracing of a scroll, which he 
was kind enough to fayour me with per post on June 
29th ; it exactly suits my requirements.—LaBan Lucas. 

HARMONIUM For SEWING Macurnze.—I wish to 
exchange a five octave harmonium, -by Holderness, in 
walnut cage, seven stops, for a good sewing machine by 
Wheeler and Wilson.—Address, H. Hanwam, 3, Clarence- 
place, Regent’s Park. 

Dog ror SCIENTIFIC InstauMENT.—* Canis” begs to 
offer a very intelligent black and tan terrier dog, ten 
months old, for some scientific instrument of about 
£1 10s. value. 

Drawrne or Locomorrve.—If “ A Constant Reader ” 
(No. 65, Vol. III) will communicate with me I think I 
can supply his want as far as a locomotive engine is con- 
cerned, as I have by me several drawings to scale of 
elevations, sections, plans, &c., which I could enlarge 
or work out in any way to suit him, for, although only 
an amateur, I have made the locomotive my study for 
some years past; indeed, I am now constructing a model 
to scale after McConnel’s patent as used on the North 
Western Railway. Will Mr. Cameron Knight tell me 
where I can get the circular cutters as described in the 
article Ta Fluting by the Lathe,” also thelowestprice? 


CYLINDRE. —In reply to G. F. Clio, I think I have a 
cylinder which will suit him, and shall be happy to com- 
municate with him ifhe will forward his address.—A. 
Cooper, 19, Railway-terrace, Derby. 

Corns.—lIf “G. C. H.” will forward his address to J. 
Yeomans,’ Corn Market, Cockermouth, and also a des- 
cription of his coins, as to metal, date, value, &c.; he 
will be glad to communicate with him.—J. Y. 

Exrata.—A slight mistake of the compositor has 
turned shillings into pounds. The price of the Trammel, 
(Exchange, No. 67) should be 30s.—H. N. Grant, Hack- 
ney. 


REPLIES TO QUERIES. 
Rretaep Suor.—O. J. Ls rifled shot, Vol, IT, page 
172, will scarcety answer the purpose, as the force of 
the powder (which in smooth bores must have some 
windage) would twist the projectile in one direction, 
whilst the impact of the grooves against the air would 
give.it the reverse twist. Such a projectile has been 
tried with the result of turning over and over.— 
SUFFOLK AMATEUR 
To maxEe Gun Corron.—Let “T. B.” take 4oz. of 
nitrate of potash, powdered, and thoroughly dry, place 
it in a porcelain capsule holding about one pint, then 
pour over it five ounces (ky measure) of the ordinary 
commercial sulphuric acid (sp. gr. 1'840), stir well 
together, with a glass rod, and then immerse, in small 
portions at a time, two drams of fine cotton wool, well 
dried; continue the stirring with the glass rod, so that 
every portion of the cotton becomes thoroughly im- 
pregnated with the acid mixture. Occasionally press 
down any portion of the cotton which may rise above 
the liquid, and, when ten minutes have elapsed, remove 
the cotton by the aid of two glass rods into a large 
‘vessel of water; stir briskly, and often change the 
water, wringing the cotton as dry as possible between 
each change, until every trace of acid is removed. 
Then, as a still further precaution to the perfect re- 
moval of the last traces of the acid, wash the cotton in 
two or three washings of boiling water; then wring 
dry; pull out the fibres, and dry thoroughly by a very 
gentle heat, always bearing in mind that itis explosive, 
and must not be brought too near a fire or candle, 
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When perfectly dry you have gun cotton,—should be | 
kept in air tight bottle,—and will dissolve in rectified 


ether.—GRIMALKIN. 
Barruny.—Thanks to “ Electra” fou. replying to my 
question. Idonot think the secondary wire is broken, 


for this reason: I can obtain sparks from any part of the 


same wire by placing a piece of metal against it, the 
sparks come through the silk covering on the wire, and 
very frequently fly from one convolution to the other. 


I am about to re-wind it, not having insulated the wire 
between each layer, and hope with better success.— 


H. L. K. 

Exxctric Lignt.—* A Maidstone Mechanic ’’ may ob- 
tain the information required by applying to James 
Browne, Experimental Chemist, Rugby.—E.K. 

Eurcrrerc Lignt.—* A Maidstone Mechanic’? will re- 
quire about 40 Grove’s batteries to produce an effective 
light; 60 or more are usually employed. The silver for 
making Smee’s batteries may be had of Mr. Cox, whose 
advertisement appears in this magazine.—RIcHaRD 
PEARSON. 

Tre Lins Ligut.—‘A Pawnbroker ’’ may obtaininfor- 
mation how to make the gases, cost of apparatus, &c., 
from J. Browne, Experimental Chemist, Rugby.—U.X. 

Lime Lreur.—I beg to refer an inquirer on this 
subject to the Photographic News of 22nd March, 
1861, where he will find a paper giving full infor- 


mation as to the preparation of the gases, &c., using 2ft. 


of oxygen to 4ft. of hydrogen, instead of the quantities 
there described. The lime is common chalk lime and is 
rasped into shape very easily. —Squiru BAXTER. 

Lint Liext.—Being practically acquainted with the 
application of the lime light, I recommend ‘‘ A Pawn- 


broker’? not to try the experiment he contemplates, for 


the light, although well adapted for the purpose of ex- 


hibition or theatrical effect, is quite unsuitable for illu- 


minating a shop or apartment. Another objection is 
the expense of the light; the apparatus for its production 
costs about £10, and the gas consumed costs quite 2s. 


‘per hour, even when made by the person usingit. How- 


ever if ‘“ A Pawnbroker’”’ is determined to try the ex- 
periment, I shall be happy to furnish him with any infor- 
mation he may require, and if he livesin London, will 
shew him the apparatus used and explain it all to him, 
—RICHARD PEARSON. 

Beam Enwarne.—H. Ault will find that in the case he 
mentions the leverage gained on oneside willbe balanced 
by that lost on the other, but the power of the engine 
will be increased in another way, which he has probably 
overlooked, namely, the piston being farther from the 
axis of the beam, must necessarily have a longer stroke, 
—RICHARD PEARSON. : 

Driving PULLEY.—I am greatly obliged to Mr. Geo. 
Burch for his kindness, and beg to inform him that the 


distance between the centres ofthe driving pulley and 


the lathe mandril is 24in.—IanoRant. 

THMPERING StEEL.—H. Harding will find that the 
various colours which steel assumes when heated are 
caused by a film of oxide which forms upon its surface ; 
this film is at first extremely thin and gives a pale 
straw colour; as the heat increases, the film becom- 
ing thicker, passes through aseries of colours until it 
becomes deep blue, after which, if further heated, it 
becomes too thick to have any chromatic effect, and 
the colours then cease.—RicHarp PEARSON. 


POWER OF TELESCOPE.—Page 173. To “ Cepheus.”—If 


a = focus of object glass — b = focus of eyepiece, then 
5 = power of telescope. Suppose a = 8ft. = 36in. — 


p a 36 , 
b = 4 an inch 7 =T =72, power of telescope. Thereis a 
2 b ż i 


practical mode of arriving at the magnifying power ofa 
small telescope, which gives a very close approximation. 
Select a tiled house at a convenient distance, observe how 
many tiles, a8 seen with one eye unmagnified, are 
covered by one tile seen by the other eye through the 
telescope. This may appear rather difficult at first, but a 
little trial will ensure success. The linear measure is 
required, not the superficial —_Surrotk AMATEUR. 
Hrizectrotrypine.—lIf “ Blackburn” were to wash the 
article or mould over with a solution of acetate of cop- 
per, or nitrate of silver in alcohol, and then, without 
allowing it to dry, expose to the action of sulphuretted 
hydrogen gas, a sulphuret would be formed, which 
is an excellent conductor of electricity; and, when 
dry, may be put into the copper bath. Minute animals 
and oa objects may be readily coated in this way 
COLOURING PHOTOGRAPHS.—In answer to ** P. H. 8.,? 
Newmawn’s little work “ Harmonious Colouring as ap- 
plied to Photographs, &c.,” tells everything, and the 
little book “Sizing Preparations’? published by the 
same house, answers “Hnamel’s” question.—Z. H. 
VaRNnisH FOR Parnvines.—Vol. ITT, page 239.—To. 


Phoenix.—Pick the cleanest and most transparent tears | 


or pieces of mastic wash and dry them; put them into 


a bottle -with best turpentine (camphine); they will | 


dissolve in a day or two by shaking the bottle, without 
heat.—SurroLK AMATEUR. 

Creanine GILDING.—Gilding is of two kinds, oil and 
water ; they may both be cleaned with water, only the 
latter must be very carefully treated, and rubbed quickly 
and softly with a moist silk handkerchief, being careful 
not to rub too long, and allowing the first moisture to dry 
thoroughly before a second attempt; water gilding is 
generally very brightand burnished, A coat of mastic 
varnish may be used upon the gilding.—Svurroix 
AMATEUR. aes 

Seating Wax.—In answer to “A Reader from the 
Country,” I will inform him, that when I was making 


sealing wax, I used stone moulds, and found them to | 


answer well. 


They were made in two halves.— 
PuItip R. k = 


WATERPROOFING, &e.—In a récent number “' Disap- 
pointment” enquired how to waterproofcotton fabric, The | 


| E. Worzsam.—Do not think of it for a moment. 
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only two materials suitable are india rubber and linseed 
oil. He cannot use india rubber without machinery. His 


best plan will be to use linseed oil, well ‘boiled ;- stretch 


the fabric, and give it a coat on one or both sides, then 
hangit wp to dry, or oxidize, and give it more ifnecessary. 
“Old Harry” wants to know how to dissolve old 
india rubber to make it into sheets again. If it is 
vulcanized it cannot be done; if not vulcanized he can 
dispose of it to the regular manufacturers, as it would 
never pay him to make it into sheets again.—INDIA 
RUBBER. 

Tanks FoR InNFORMATION.—I now clearly under- 
stand Mr. G. Burch, and should like to call upon him, 
but as the distance is great I cannot; I most cordially 
thank him tor his kindness in answering my questions. 
—SYstEMATIC, 


ANSWERS AND NOTICHS TO COR 
RESPONDENTS AND READERS. 


W. A.—We shall be glad to receive the drawings. 

Mr. B. S.—Attention will be paid to your suggestion. 

R. Wiuxins.—We are sorry that the error occurred re- 
specting the barometer tubes. If the chemicals are 
good the weather glass ought to act. See Squire 
Baxter’s reply in present number. 

Dicxzey Sam.—The subject will be treated upon. 

G. B. Grssons.—If you write to Mr. Charles Morton, 
Old Workshops, Morton-place, Kilmarnock, he will 
assist you in setting your speculum to rights. 

O'N. Ginus.—After going twice or thrice through your 

» long letter we can only find one distinct query, to 

" which the following will serve as answer. The resist- 
ance being proportional to the area, the strength of 
any given bar or bolt will be found by multiplying 
the sectional area, in inches by the number in your 
table. 

Joun L. Ewxn.—We shall be very glad to receive a 
description and drawing. 

HoroLogEer.—We shall publish the whole of the essay, 
but have been unable to obtain the diagrams, We 
much regret the carelessness of our printers, 

H. Surszant.—We regret to say that we have no 
opening. 

CHARLES Burasss.—Received. 

ENGINEER.—Try an advertisement in the Shipping 
Gazette. l 

E. WrrenT.—We shall give a fuller account in our next, 

S. Verpun (?).—Your note and signature are very indis- 
tinct. In granite all beds and joints are described as 
“plain picked,” or “plain axed beds and joints,” and 
the stones are measured at their largest dimensions 
for the cubic contents, as they cannot be sawn one 
out of another. The objection of your debtor is a 
frivolous one; put off no time with him, but place the 
matter in an attorney’s hands at once. 

FRANCAIS.—See next issue. 

H. S. D.—Longmans the publishers, of Paternoster-row, 
but we do not know the price. 

Hxuro.—Many experiments have been made, but we do 

not know with what success. 

J. 1.—Thanks for the trouble you have taken, but many 

_ other answers have been sent in. 

R. MENELAUS.—Ib has been determined by experiment 

= that the resistance of thin iron plates to a force 
tending to crush, or rather to crumple them, varies 
directly as a certain power of their thickness, the 
number indicating the power lying between two and 
three. 

SmoxE Derep.—So much would depend upon the build 
and situatién of the chimney that it is impossible to 
advise. 

Jonn A. BowERr.—We shall be glad to insert any notice 
ofreasonablelengthin “Our Exchange Club” column, 
but we cannot spare the sixty or more lines that your 
list would occupy. 

Puiniip B,.—Thanks for drawing our attention to the 


error. 

BLonvin will find directions in back numbers. 

Loco CamBRipGE.—Several answers have been forwarded. 
to the correspondent. . 

D. Davizs.—We wish you every success. We shall be 

Churchill, of New Burling- 


glad to illustrate for you. 

Tomas Rosson.—Messrs. 
ton-street, will give you the information. We shall 
probably publish the illustration. y 
ou, 
in jamming up and connecting your girders through 
wood, simply void contracts—one withyour employer, 
the other with the insurance company. In case of 
fire the wood being utterly consumed, where would 
be the girders? 

Srero.—Thanks for your note; respecting the ques- 
tion set out, the rule is as follows :—To find the mean 
velocity, multiply the diameter of conduit in feet into 
the slope, or the ratio of the head of water to. the 
length ofthe pipe; multiply the square root of the 
product with 48°5; from this product subtract. °045, 
and add the head multiplied into ‘001. The resultis- 
the correct ear ye ay in feet. The quantity dis- 

2 


charged = Q =- 
put it. 1'27 ; 

BOILER Maxzr.—Your opponent wasin the right, for 
the strength of flues is affected, in many cases 
seriously so, by the lap-joint. In the case you meon- 
tion it should have been formed with double-rivetted 
butt-joints, with longitudinal covering _ plates, 
Opinions differ, is the answer to your rejoinder. 

N. Szorzur.—Very simple: the properties of water, as, 
a motive power, are gravity and impulsive force. 

A. RANKINE:—The modulus of elasticity for measure 
of the comparitive stiffness of cast iron is 10°7 times 
that of oak—the formersbeing 18,400,000, the latter 
1,714,500. . 


in cubic feet: not as you have 


ar 
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, PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &o. 

1908. Sewing machines, R. M. Wanzer—lIs, 4d. 

1904. Sewing machines, A, Smith—2s. 6d. 

1905, Manufacturing and applying salts, &c,, of chrome, J, 

H. Chaudet—4d. 

Sizing and dressing yarns, E. Schaub—4d, 

1907, Cleaning windows, O. Gardner—4d. 

1908. Needle cartridges, J. W. Robertson—8d, 

1909, Folding fabrics for hot pressing, W. 8. Yates, and 
A. Freeman—2s, 4d. 

1910, Obtaining motive power, E, Perré~—4d, 

1911. Safes, W. Diaper—8d. 

1912, Bedsteads, sofas, and chairs, G, Wilson, and J. Good- 
fellow—4d. 

1913. Valves, W. E. Newton—10d. 

1914. Manufacture of soda, &c., J. P. Gillard—8d, 

1915. Obtaining motive power, M. P, W. Boulton—lIs. 

1916, Cotton press, S. Boyd —4d. 

1917. Apparatus for cooking, &c., W. Wapshare—8d. 

1918, Apparatus for raising water, W. E, Gedge—4d. 

1919. Rudder, J. M. M’Gregor Oroft—ad. 

1920, Metal pins, H. W. Hart—4d. f 

1921. Reflector for examining and facilitating operations in 
the throat, R. A. Brooman—l10d, 

1922. Crinolines, J. Leetch—19d. 

1923, Portable chamber for aérated liquids, M. B. Schu- 
mann — 8d. l 

1924, Railway carriages, J. Rigg—ldd, 

1925, Cruet and liquer stands, &c. L. Petre and E, 8, 
Tucker—10d. 

1926, Military and other outfits, T. J. Mayall—1s. 4d. 

1927. Producing friction between pulleys and bands or 

cords, M. J. Roberts—8d. 

1928, Applying3mineral oils for generating steam and heat, 
W. Zbyszewski—4d. 

1929, Locomotive boiler furnaces, J. Jukes, jun., and J. 

_ Swinburne—10d, 

1930. Shanks for buttons, &c., H. Wright—4d, 

1931, Lacing boots and shoes, J. H. Johnson—8d. 

1932, Solution for washing wool, J. H. Johnson—4d. 

1933, Manufacture of carbonate of ammonia, A. P, Price 


1906. 


1934. Sliding or rolling bridges, M. Kenny—10d. 

1935. Compounds for promoting Vegtation, T, Spencer—4d. 

1936. Manufacture of sal-ammoniac, W. Richards, and J. 
Richards—10d. 

1987. Pile fabrics, J, Bélicard the younger—ls. 4d. 

1938, Burning volatile liquids for generating steam, G. T, 

Bousfield—4d, 

1939. Compositions for blasting, &c., E. Spicer—4d, 

1940. Fluid meters, 8. Lusty—4d. . 

1941. Sewing machinery, A. V. Newton—2s. 

1942. Planing metals, W. E. Newton—ls, 6d. 

1943. Compositions for coating ships’ bottoms, &c.,. F. 
Pulman, and R. Ginman—4d. 

1944, Cooking stoves, W. Barton—10d. 

1945, Distance signal for locomotives, J. J. 8. Wenk, and 
- A. A, Mathieu—4d, 

1946, Starch, T, Pepper—4d, 

1947. Colouring matters, P. A. F. Boboeuf—4d. 

1948, Impressing railway tickets, R. Mortimer—8&d. 

1949. Bolt-screwing machines, W. E. Newton—l1s, 2d, 

1950, Tea and coffee pots and urns, T, Brown—8d, 

1951, Omnibuses, A. Chefins—4d. 

1952, ae animal and vegetable fibres, H. Sheerwood 

1953, Fire o eines and hydraulic machines, L. P, Laroche 

1954. Retarding railway carriages, W. King—4d. 

1955. Signalling in railway trains, I. Gregory—4d. 

1956. Steam valves, W, E. Newton—8d. 

1857. Applying air-proof solutions to ‘casks and barrels’ 
W. E, Newton—6d, 


PROPERTY RECORD, 
AT THE GUILDHALL COFFEE HOUSE. 
By Mr, FRANK LEWIS. 


- The lease of the residence and business premises being | Á EECa 
No.23, Westbourne-place, term 30 years from 9th May, | By another process we change potash into pearlash. Now 


1865, at £200 per annum—sold for £610. 
| AT GARRAWAY’S. 
By Mr. NEWBON. 


Leasehold house, with shop, No. 297, Holloway-road, let ! 


at £55 per annum, term 98 years, from 1862, at a pepper- | as one can bear and remain healthy, is a question for 


Leasehold house and shop, being No. 299, Holloway-road, | saleratus eater. 


let at £55 per annum, term similar to above, at a pepper- | 


corn—£860. 


—corn—£890. 


road, let at £26 per annum, term 99 years from 1859, at £5 
per annum—£240. 


Islington, also a piece of ground in the rear—£510, 
- By Messrs, SURRIDGE AND SON.. 


Freehold and copyhold estate, known as" Hoates,” | | ound, and ascends the stalk, and feeds upon the ear, At 


| the end of four weeks its metamorphosis into a moth is com- 
| pleted. Its presence is known by the sudden appearance 


situate in the parishes of little Horkesley and Worming- 
ford, Essex, and containing 178a, 2r. 12p.—£9,025, 
. By Messrs ROBINSON AND HETLEY. 
Leasehold two houses, with shop, being Nos, 1., 14, and 


1s, Vernon-street, Pentonville, producing £110 per annum, | proved completely successful for enabling the use of anthra- 


| cite coal in smelting iron, and that.“ pigs,” known as No. 2 


term 53% years unexpired, at £5 per annum— £1,280 5s. 
Leasehold two houses, Nos. 4 and 5, Warwick-road, Ken- 


sington, producing £57 per annum, term 55 years unexpired, | with a consumption of coal of lessthan one ton of coal for a 


| ton of iron, or about a third of the usual consumption. 


at £10 per annum—£500. 
LONDON COAL EXCHANGE, 


day’s prices for all descriptions of coal, Prices: Wallsend. 


Haswell, 19s. 6d. ; ditto Caradoc, 19s.; ditto South Hartle- | 


pool, 18s. 6d. ; ditto Thornley, 18s, ; West Hartley, 17s, 3d. ; 


Wylam Moor, 17s, ; Ships at market, 24; sold, 7; gas cone 


tracts, &c., 16—28; unsold, 1; ships at sea, 35,1 


| great ravages in the wheat, 


ENGLISH, MECHANIC AND MIRROR OF SCIENCE. 


BUILDING AND ENGINEERING QON- 
“TRACTS OPEN FOR TENDER, 


Persons desirous of tendering for one or two detached 


villa residences, at Erith, Kent, S. E., are requested to for- 
ward their cards to Mr, Herbert Ford, 126, Wood-street, 


Cheapside, E. C. . 

The Local Board for the Borough of Bedford, are prepared 
toreceive tenders for thefollowing works :—The erection and 
construction of a river wall and embankment, with road- 
way and footpath, in the River Ouse, extending from Bed- 
ford-bridge to opposite Thames-street, near Waterloo. Plans, 
sections, and specification may be seen at the offices of 
Mr. John Lawson, 3, Westminster Chambers, Victoria- 
street, Westminster. 

The Council of the City of Coventry are desirous of 
receiving tenders from competent persons for the mains 
and fittings required for properly and efficiently lighting up 
their Market-hall, now in course of erection. Specification, 
can be inspected at the office of Mr. J. E, Greatorex, City 
Surveyor, St. Mary’s hall, Coventry. 

Builders and others, willing to contract for finishing the 
interior of á'licensed Public-house, are requested to apply 
to Mr. Wilson, 7, Church-street, Shoreditch, 

Persons desirous of tendering for the formation of a 
Smithfield at Lichfield, can see the plans and specifications 
at the offices of Mr. Robert Griffiths, architect and surveyor, 
Stafford. 

Persons desirous of tendering for the drainage of the 
town of Rugeley, may see the plans and specifications at 
the office of Robert Griffiths, architect and surveyor, 
Stafford. 

Persons desiring to tender for the erection of two villas 
and gardener’s lodge, at Coton Hill Asylum, may see the 
r ane specifications at the county surveyor’s office, 

afford, - 


TENDERS SENT IN FOR. BUILDING 
WORKS. 

For new hotel at the Leeds Central Railway Station, for 
the Great Northern Railway Company. Messrs, M. E, 
Hadfield and Son, architects, Quantities supplied by Mr. 
D. J. Brown:—Hall and Co,, £35,000; Kirk and Perry, 


| £35,059; John Kirk, £33'578; Beauland, £32,997; Farrell, 


£32,700; Mill, £32,660; Boothman and Broomhead, 
£31,957 ; Shafto. (accepted), £31,250. 

For additions to the Blue Anchor Tavern, Coleman-street, 
Mr. F. H. Williams, architect. Quantities supplied by Mr- 
A, Peebles :—Geddes, £1,285 ; Mortar, £973 ; Ennor, £788. 

For new Church, St. Leonard’s-on-sea. Mr. J. Newton 
architect :—Dove, £12,010 ; Howell, £11,990; Piper and 
Wheeler, £10,848; Myers, 10,667; Clemence, £10,460; 
Jackson and Shaw, £9,856, i 

Fora block of four almshouses in the'Magdalen-road, 
Exeter, for Palmers Charity, Messrs. R. and W. Best, 
architects :—Lauscombe, £900; Moass and Son, £895 ; 


‘Kenshole, £837 ; Stafford (accepted), £764, 


MEETINGS FOR THE WEEK. 
Tusspay.—Kthnological, 8. 1. Mr. T. White Baker, 
** On the Tribes of the Nile Basin.”. 2, Mr, Gilbert Mal- 
colm Sproat, “ On the West Coast Indians in Vancouver 
Island.”. 38, Lt, Col. A. Fytche, ‘On the Aborigines of the 


. Andaman Islands,” 


WEDNESDAY,—R, Literary Fund, 3, 
SATURDAY.—R, Botanic, 3%. 


SCIENTIFIC NOTES. 


A white metal is found in California which has lately been 
ascertained to be platinum, It sells there for six dols. an 
ounce, and is used for tipping gold pens with what. are 
termed *‘diamond points,” *for which purpose about 
4900z, are anually exported from San Francisco. 

WHAT Is SALERATUS?—Wood is burnt to ashes, these are 
lixivated, and lye is the result. Lye iş evaporated by 
boiling, black salt is the residuum, The salt undergoes 
puirfication by fire, and the potash of commerce is obtained. 


put these in sacks and place them over a distillery mash 
tub, where the fermentation evolves carbonic acid gas, and 
the pearlash absorbs it and is rendered solid ; the product 
being heavier; whiter, and drier than the pearlash, It is 
now saleratus. How much salts of lye and carbonic acid 


The great work of M. Chevreul, on the method of study- 
ing the sciences, is announced. The first volume is 


Leasehold house, being No. 2, Hornsey-street, Holloway- divided into five books, M. Ramsbottom has just published 


a popular book on astronomy, “ The Stars; or, Notions of 


; Astronomy for the Use of All,” It has received the appro- 


Freehold house, No, 8, College-terrace, Highbury-Vale, | Pation of M. Babinet, 


A new insect has appeared in France, which commits 
Tt has been called Ochsenhet- 


meria taurella, It is a worm which comes from the 


of white ears amongst the green, . 
It is stated that Mr, 8. H. Blackwell’s invention has 


and 3 qualities, are now being produced in South Wales, 


The>Paris Academy of Sciences has received a, report 


| fram M. Fouqué, whom they sent to investigate the vol- 
The tone of the market has been firm, at fully: last | 


canic phenomena at Neo-Kaimeni. F, Fouqué states that 
he has discovered the crater of Methana described by 
Strabo, and that he found at Sansakia cave possessing all 
the properties of the Grotto del Cane, near Naples, He 


. has also ascertained that the whole western portion of the 


islandis volcanic, and in a state of great activity. 
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PHOTOGRAPHIC NOTES. 
NITRATE OF SILVER BATE.—A contributor to Za Sctence 
pour Tous points out the danger photographers run of be- 
ing deceived as to the actual strength of the silver baths by 
the inconsiderate use of the ordinary argentometer, An 
old bath contains a considerable quantity of iodide of silyer 
in the place of nitrate, although its density may remain but 
slightly changed from that it had when new ; and the author 
accordingly recommends the dissolved iodide of silver to 
be precipitated by adding to the bath its own bulk of 
distilled water, filtering off the clear solution when it has 
settled, and then strengthening with fresh nitrate of silver. 
This suggestion is not new, but, as it has been neglected, it 
is worth repeating, ? 
PERSPECTIVE AND ‘f COMPOSITION PHOTOGRAPHY.” —The 
term ‘‘ Composition Photography ” has been applied to one 
of the most unscientific and inartistic ef all the many 
applications of photography as an art; and one which 
directly violates every rule of good taste and pictorial truth. 
It represents a species of patchwork process, by which pic- 
tures taken at different times and from different points of 
view are “í composed,” or rather incongruously combined, in 
the printing, for the sake of producing a photograph larger 
in size and more ambitious in its supposed pretensions than 
others. As this process, strange to say, has been very hotly 
and perseveringly upheld in certain of the photographic 
Serials, we were pleased to find in one of them some arti- 
cles from the pen of Mr. A. H. Wail, explaining the 
grounds upon Which they should be discouraged and de- 
nounced, As it is imposible that objects can ever be cor- 
rectly represented as they are seen by more than one per- 
son, or at more than one time, the laws of perspective show 
that to be in strictly accurate drawing the representation 
should be such as one person sees when standing in one 
place, and with the eye at one point of elevation, Now the 
various portions of these “composition ” photographsalmost 


| invariably, and frequently of necessity, are taken with the 
| camera in positions relatively different both with regard to 


the height of the lens, the distarice of the lens from the 
object, and its position to the right or left thereof. Thus 
nothing is more common in photographs of thig description 
than to find half a dozen different points of sight, nearly as 
many horizon-lines, and three or four contradictory points 
of distance; and yet these productions have been awarded 
medals, and the process of thus spoiling aset of good pic- 
tures tomake that monstrosity which violates every rule 
of art and science, has been upheld as the highest aim of 
photography. 

PLATE-CLEANING,—Messrs, Walmsley and Co., of Milton- 
street, Fore-street, Cripplegate, have introduced a new 
spirit called “ Mineral Ether.” which they strongly recom. 
mend for making photographic plates chemieally clean 
with rapidity and .certainty. It differs from the ordinary 
preparations of benzole, its specific gravity being 860, and 
its boiling-point 170 degrees, and by leaving in the evapora- 
tion, which is very rapid, no smell 


MISCELLANEOUS, 
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£ a £g, 
Olive, Gallipoli... 57 0 0 9 
0} Cocoanut, Coch. 

a n LELLES TE ETIT 52: 53: G. 
0 | Palm, fine ......... 46 0 0 o 
7 Linseed ..000....00. 35 15 35 0 
0 


PUMICE STONE pr 
ton 


SCosenecose 


ooo 
ooo o 


‘Rapeseed, Eng. _ 
: Pala .ereecoeree 42 0 42 19 
Cotton, seed „e... 27 0 32 10 


LATEST PRICES OF METALS, 


C DEZIRE] 46 
Whale, Sth Sea 
pala .rerecreeres 45 0 0 


f COPPER. £ BR d ; 
British—cake and tile..........per toa 82 0 0 z 7 7 
Sheet A AER O do. 38 0 Q 91 (d) (t) 
ON. 
Pig in Scotland sasesresssesoe e POL CON. 216 6¢ 
Welsh Bars, in London. o 700 ai 5 0 
. Wales ..ccccccssee do 610 0 0g 
l Staffordshire ... do 810 0 0 9 
Sheets, single in London...,.., do 10 10 0 0 0 
Hoops, first quality... .eccccsces do $10 0 9 15! 
LEAD. 
Pig, FOreigN. s..ssseesssceernevsesseeee DOP ton 20. Q 0 0 F 0 
Red or Minium Codeverenetecaceaesos do 22 0 0 23 0 Ki) 
QUIKSILVER orosoroonrooceroescosso DOL bottle 7 Q. (0) Q Q: Q 
BANCA sicsunseeaivaresectideaviceeng er cwt 3 18 0 
English DOCKS. vesnsccerceveceve y do 4: 3 0 À 2 


e E E 
” TIOE CURRENT OF TIMBER. 
er — Š . ; 
Teal vvssesssrsere 11 10 eee 10 


Quebee, red pn. 3 5 4 151 Christi ` 
yellow pine 215 310 5 aa “a Ot. 
rim E : p 5 0 by 3 by. 
emel fir... 3 5 3 10} 9in. yellow 1 
iga Sheetarageveeae 3 5 3 10 Deck, Bank i i a i 
Swedish wu... 2 5 210} Dan tzie 
Masts, Quebec, per: 40 fi. 
rd.pine... 610 8 10]. ne we O14 1 6 
yellow pine 5 © 6 0|Staves,perstand. i 
red pine... 0 0 0 Of ard M. 
Lathwood, Dant. a o ‘Quebec, pipe ... 80 0 85 0 
eyo uncheon .,, 20 0 
St. Peter's 7 0 8 O Baltio crown panei: 
Canada, 1st qual 17 10 20 0! pipa ses 170 0190 0 


Da 
TRACING PAPER, —Open a quire of double cro issue 
paper and brusk the first sheet with a mixture of eee 
varnish and oil of turpentine, equal parts . proceed with 
each sheet similarly, and dry them. on lineg by hanging 
them'up singly, As the process goes on, the under sheets 
absorb a portion of the varnish, and require less than if 
single cheets were brushed separately, The inventor of 
this varnish for tracing paper received a médal and 
premium from the Royal Society. It leaves the paper 
quite light and ‘transparent, itmay readily be-written on. and 
drawings traced with a,pen-are. permanently visible, : 
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ADVERTISE IN THE ENGLISH MECHANIC. 


ES 


SCALE OF CHARGES. Ss. d. 
WANTED TO PURCHASE, Thirty words ...2 0 
Every additional Ten words see ie 0 6 
FOR SALE, Thirty words.. .. .. 2 0 
Spey additional Ten words sae ares mage 
SITUALIONS VACANT, Twenty words ..1 0 
Every additional Hight words e 4. vO 4 
SITUATIONS WANTED, Twenty words ...1 0 
Every additional Hight words... 0 4 


Postage stamps received from advertisers in town or country, 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


PARTNERSHIPS, 


WING to the death of one of the firm in an old es- 
tablished Tool-making, Ironfoundry, and Engin- 
eering Business in the Midland Counties, doing a first- 
class trade, a PARTNER is required to take themanage- 
ment of the Financial Department. It is not actually 
necessary that he should understand the trade, but who 
can command from £6,000 to £8,000. The highest 
reference given and required, Address, X. Y. Z., Post- 
_ office, Derby. 


ANTED, in a well-established Iron Shipbuilding 
Business, a PARTNER, with a capital of from 
£3,000 to £4,000. The place is now in full working 
order, and with more capital may be considerably ex- 
tended, The business connection is very good. Apply 
to Messrs. Anderson and Collins, Solicitors, 11, Har- 
rington-street, Liverpool. 


SITUATIONS WaNTHD. 


T° IRONFOUNDERS.—Wanted, by a Young Man, 

well experienced in the business, a Situation as 

IRON MOULDER. Address, G. W. B., ENGLISH 

ie Offices, 2 and 3, Shoe-lane, Fleet-street, 
ondon. 


S Practical Draughtsman. Has had four years’ 

practical knowledge in the Works. Would be 

satisfied with a moderate salary.—Address, C. F., Poast- 
office, Parliament-street, Westminster. 


T? Architects and Surveyors. A good Land Surveyor, 

Leveller, Colourist, and Draughtsman, is open to 
an Engagement. —Address, A. Z., 47, Downshire-hill, 
Hampstead. 


A” Experienced Mechanical Draughtsman wants a 
Re-engagement, a permanency preferred. First- 
class testimonials and references.—Address, S., 27, 
Thornhill-square, Richmond-road, N. 


A THOROUGH Practical Engineer and Draughtsman 

desires an engagement as Assistant Manager or 
Foreman of a small works, South of England preferred. 
—Address, Engineer, 7, Ann’s-place, Marlborough-road, 
Old Kent-road. 

ABINET Maker.—A Young Man wishes for employ- 
AJ ment as a General Man; understands French Polish- 
ing and Turning; can also do a little Upholstering.— 
Address M. E., 29, Union-square, Borough. 


LUMBING.—Wanted to Apprentice a Youth, 15 year® 
old, to the above. Address, 22, Story-street, Cale” 
donian-road, N. 


YOUNG Man wishes fora Re-engagement as Assist” 


ant Engineer or Draughtsman. First-class tes- | 


timonials.—Address, Alpha, 111, Lower Thames-street, 
City. 


SITUATIONS VACANT. 


GENTS WANTED, who Call upon Proprietors of 
Steam Power and Steam Ship Owners, to obtain 
orders for Bailey’s Speed Indicator, described in the 
EnatisH Mronanic, June 22, 1866, John Bailey and 
Co., Albion Works, Salford. 


A THOROUGHLY Practical Working Engineer, to 
take the supervision of some extensive Railway 
Engineering Works, where railway wagons, wheels, 
axles, tires, bridges, cranes, and turntables are manu- 
factured. He must be capable of getting-out drawings, 
making estimates for contracts, and carrying out ordersof 
every description.—Applications must be accompanied 
by testimonials, or respectable references, as well as 
the amount of salary expected, to H. O., Box 274, Post- 
office, Bradford, on or before the 9th July. 


A THOROUGHLY Competent Millwright to take 
. charge of machinery in a large Tinplate Works in 
South Wales. Liberal wages will be given. References 
as to character will be required.—Address, B., Messrs. 
Thomas and Sons, 15, Abchurch-lane, London. 


A7ANTED, a Gentleman, a Good Draughtsman, who 
can command £50, to join, under favourable 
circumstances, incommencing Patent Agency Business. 
—Apply, with full particulars of position, to C. E., 18, 
Carlton-square, Old Kent-road, S.E. 


ANTED, in a Builder’s office in the City, 

a Youth about 16 years of age. He will be 

required to keep the same time asthe men. Address, 
Mr, Wood, 149, Holborn. 


MOOD Plasterers, used to outside work. Wages 73d. 
per hour.—Apply, on the Works, to Mr. Hawkins, 
New Villa, Dyke-road, Brighton, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


TO BE LET. 


MAN FACTURERS, Machinists, and others.—Large 

Premises to be Let, 120ft. long by 30ft. wide; large 
yard and plenty of water; with or without dwelling. 
Apply on the premises, 10, Howard-road, Stoke New- 
Eton greon, three minutes’ walk from Ballspond 
station. 


a a a 
pees (Large and very convenient Manufac- 

turing) to Let, with Engine, Boiler, and Shaft; 
rent moderate. For particulars, apply, by letter, to 
S. D., 31, Wilson-terrace, St. Leonard’s-road, Poplar. 


TEAM-POWER to Let, with roomy Shops. Appl 
at 35, Brook-street, Huston-raad, NW. ees 


re eee tn 

TEAM-POWER to Let, with large and small rooms, 

Apply 35, Old-street, St, Luke’s, E.C. ; Goswell- 
street end. 


a a eh 
Q TAM POW ER to Let, with great advantages. Ap- 
kK) ply 35, Charles-street, Hatton-garden, E.C. 


FOR BALE. 


OR SALE, a Newly PATENTED INVENTION for 
tke more economical production of DOOR and 
FACE PLATES, Ecclesiastical, and other Ornamental 
Devices on Metal Plates. To any one with a small 
Capitala Good Income may be immediately realised. 
Apply, to Edwin H. Newby, 39a, King William-street, 


London-bridge. l 
A SLATE PENCIL Pointing Machine, and the rights 

ofthe invention. For particulars, address S. J. j 
2, Waterloo-terrace, Upper-street, Islington. 


TABLE LATHE, with face plate complete, centres 

22, first-class finish (cheap), also sets of castings 

for 2-horse power engines, and 3} centre lathes, Stanley, 
33, Field-gate-street, Whitechapel, E, 


ORFEITED Pledges for Sale. 

' every one. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, S. 
Money Advanced. 


EWING MACHINES.—The Working Man’s, price 
£2 and £3 15s., does Tailoring, Dressmaking, Em- 
broidering, and all ordinary domestic sewing, on thick, 
thin, or glazed Materials.—26, Liverpool-street, King’s- 
cross, London. 


WO-FLUED BOILERS, one 304ft. by 7ft., one 32ft. 
by 7ft., and one 30ft. by 7ft. 6in. All in good 
condition.—Fernihough and Sons, Dukinfield. 


ARPENTERS’ Benches (Several), a good Builder’s 
Truck, old Sashes, Frames, and Doors. Apply Mr. 
Taylor, 71, Essex-road, Islington. 
ORTICING Machine, upon an improved principle, 
with Tools,to be Sold, very cheap. Apply 1il, 
Totton-street ; opposite Stepney Church. 


Ne Machine (Treadle) for Sale, nearly news 
with Two Sets of Figures. W. G. Bunting, 8, 
Castle-street, Falcon-square. 


ae Ne ee Na es 

ATHE and Slide-rest (6-inch) for Sale: also portable 

Forge. Milestone-house, Albert-street, Wandsworth- 
road. 


ATHE (Hand-turning), 44 centres, 3ft. 6 bed. Apply 
L at S. Dawe’s Mitre, Three Colt-street, Limehouse. 


MOATE MILLS and PORTABLE STEAM- 


ENGINES FOR SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Stem and Water Guages, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw, Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.—T, T. TAYLOR, 41, 
White-street, Borough. 

N.B.—Plant and Machinery purchased (Cash). 


Bargains to suit 


OR SALE, CHEAP, THE FOLLOWING 
‘ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER. 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over eld metal price, a mowing machine, a 
‘t5in. letter press, a2 small printing press and case of new type, &c., 
a lithe’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


De AP Ed ee ee 
GECOND-HAND PORTABLE ENGINE, with 

NEW MORTAR MILL. The Engine, 5 herse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. Gin, and rollers 3ft., diameter, Price, com- 
Flete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


WANTED TO PURCHASE. 


TEAM ENGINE, with Vertical Boiler, about 1-horse 
power; no brick work. Send Price and Particulars 
to F. M. Blyth & Co., Norwich, Norfolk. 


Waa a Second-hand Engine Fly-wheel, about 
12ft. diameter, with 8in. hole. To weigh about 
three tons. Apply to Smith Brothers, Engineers, 


Thrapston. 


MN ae immediately, a 7in. centre self-acting 
slide Lathe (no gap), with compound slide-rest, 
&c., bed not less than 12ft. long, and a 4in. or 4¢in. 
Shaping Machine, for flat and circular work. Send 


prices and particulars to Riches and Watts, Engineers, |. 


Norwich. 


|Juny 13, 1866. 


WASTED, a Boiler about 20ft. long, 7ft. diameter ; 
VY two Tubes, about 2ft. 8in, diameter, in good con- 
dition. Price, &c., to Alfred Dodman, King’s Lynn. 


JARSE Weighing Machine Wanted, in perfect con- 
4 dition.—Direct, with price and particulars, Mr. 
G. F. Downing, Floor-cloth Works, Chelsea, S.E. 


Q MPE and Screw-cutting Lathe.—Wanted a good 
kK) Second-hand, with from 18in. to 24in. centres, to 
Slide 20ft., back gear and change wheels for screw- 
cutting and boring, spindle for cylinder, top driving 
apparatus and cutters complete.—Address, W. C. 
Williams, 31, Belitha Villas, Barnsbury Park, London. 


ee ee E 
Sn wanted to Purchase, to carry 

one or two people. Apply to G. R. S., Post-office, 
Chiddingfold, near Godalming, Surrey. 


SOCIETY OF ENGINEERS. 
Lower Hall, Exeter Hall, Strand, July 4th, 1866. 


HE MEETINGS of this Society are 


ADJOURNED for the RECESS until October Ist, 
1866. Gentlemen desirous of joining the Society are 
requested to communicate with the Hon. Sec. 
ALFRED WILLIAMS, Hon. Sec. 
The Transactions of the Society for 1860, 1861, 1862, 
1863, 1864, may be obtained of Messrs. E. and F. N. 
Spon, 16, Bucklersbury, City. The Transactions for 
1865 are now ready. 


UROPEAN ASSURANCE 


SOCIETY.—At the Ordinary General Meeting of 
Shareholders, held at the Chief Offices of the Society, 
316, Regent Street, London, on Friday, the 1st of June, 
1866, Henry Wickham Wickham, Esq., M.P., in the 
chair, it was announced that— 

The Premiums on the New Life and 

Guarantee Policies issued during the 

VEAL amounted tO.....essesessoesesessa eesesonee £43,463 6 0 
In the Fire Department, the Premiums on 

New Business amounted tO...,.,e00...eeee £18,962 13 5 
Making the Total of Premiums on the New 

Business Of the year ..,.rccccccccsrresssecsseees £02,425 19 5 
The gross amount received in Premiums 

during the year WASccecrorscccccecstereseneoces £310,623 11 7 
The Life, Fire, and Guarantee Claims 

paid during the year amounted, includ- 

ing Bonus additions, tO...crserereresseereeeS 209,160 5 

It was stated that the progress of the Society’s 
Premium Revenue continued satisfactory, it having 
now reached the sum of £310,623, as against £169,658 in 
1864, and £119,526 in 1860. 

The 31st of December last being the time appointed 
by the Deed of Settlement for an actuarial investigation 
of the affairs of the Society, the Directors have caused 
the necessary arrangements to be made for that pur- 
pose, and the result of such investigation will be com- 
municated to the Shareholders as soon as it has been 
completed. 

In the interim the warrants for the payment of the 
usual Interest, due June the 30th, at the rate of Five 
per cent., will be issued, payable on and after the 23rd 


© 


| day of July next. 


James Furnell, John Hedgins, Thomas Carlyle Hay- 
ward, and Robert Norton, M.D., Esqrs., Directors, and 
F. W. Goddard, Esq., Auditor, were re-elected. l 

HENRY LAKE, Manager. 


BENSON’S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas, 
Clocks „ 1,, 200 `, 


BENSON’ S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 
H. 


G. C O O-M B $ 


56, BLACKMAN STREET, BOROUGH, 8.E 


pre 


Girders, Wrought. 
Ditto, Cast. ; 
Columns. 

Tanks. 

Railings. 

v Staircases. 

| ¥: Machine Castings. 
Roofing. 


All kinds of Cast or Wrought S 

Iron Work estimated or Z% P 
designed. - , , 

HOISTS FITTED UP. 


mynenaerwe i 


Jury 13, 1866,] 
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UPFIELD GREEN, 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


{Vf ODEL STEAM ENGINES, BEAM, TABLE, 


Horizontal, Vertical, Locomotive, Oscillatng, &c, with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES, &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
yas Catalogue two Stamps. JAMES BOWIE, 178, HIGH 

(6) RN. i 


mo CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 


scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 


Forgings, Castings, and Railway Material of every descripti> 
` JOHN HORSLEY, 
Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 


they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Tncluding Iron Cores, 


Newels, Ballusters, &c., complete. None but First-Class 


Work turned out. Terms moderate. 


ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 


red Wires for Electrical Instruments, Bells, &¢. l 
Also, Zinc and Lead Wires. 


THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD -STREET, SOUTHWARK, 8.5. 
y AND 21, GUTTER LANE, EC. 


TEVENS’S MODEL DOCKYARD, 


AND CITY TOY REPOSITORY, 22, Aldgate, London, E., frou 
Tower-hill. Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats,) anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale, Ensignsa, burgees, and signal flags made 
to order. Steam-engines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: 14in, 
long, price 3s, 6d.; 19in. long, 5s. 6d.; 24in. long, 83. 6d.; 30in. long, 
18s. 6d. ; 37in, long, 25s. 
for working, Established 20 years. 


OOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—Illustrations . for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Eneraver on 
Word. 29, Hart-street, Bloomsbury, London, W.C, 


WALLIS & Co.’s CYLINDRICAL ENVELOPE 


AND 
PATENT “CAP” FOR MAPS, PLANS, DRAWINGS, &c. 


Disc at end 


Showing plan “ Capped.” 
ESSRS. WALLIS and Co., beg to draw the 


attention of the Colliery Proprietors, Mining Surveyors, Iron 
Masters, Engineers, Architects, &c., to their invention for the pro- 
tection and preservation of every kind of maps, plans, drawings, and 
indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co, obviates these and minor evils, 
Its advantages may he briefly said to be—(1.) That the’ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
apace, (4) That it affords a ready index, there being six spaces on 
the “ Cap” for titles or numbers, Any map can be found without 
delay or trouble. Messrs, Wallis & Co.’s “Covered Case” for more 
valuable plans, maps, drawings, &c,, will be found as useful asa tin 
case at one-fourth its price. The cylindrical envelope is for the 
conveyance of maps, plans, &c., by book post, or otherwise 3 it 
affords great facilities for transmission saving the expense of wooden 
rollers, and can be used again: and again. 

Can be had Retail of ALL Stationers, and Wholesale onzy of the 

Patentees, 
Wm. WALLIS and Co., Law and Parliamentary Stationers, - 
1, Charles-street, Parliament-street Westminster. S.W. 


RAE oo ee, Oa ee SS SS eee ae 
NATIONAL INSTITUTION for DISEASES 


, , Of the SKIN, 10, Mitre-street, Aldgate, 
Physician—Dr. BARR MEADOWS. 8. Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine, 
Free letters are available for necessitous applicants. 
THOMAS ROBINSON, Hon, Sec, 


Mr. J, F. Spencer. 
Mr. J. F. EEr. Part 5 contains Two Plates of Engines and Details, by Messrs. J. and W. Dudgeon. Part 6 
contains Two Plates of Details by Messrs. Dudgeon, and Section of Armour-plated Ship Hector, with Engines, by 
Messrs. 
interspersed with Forty Practical Engravings of Engines and Boilers, 


METRICAL EARTHWORK TABLES FOR 


is the unit of measure employed ; arranged according to the form of 
“ Bidder’s Tables.” By H. GREENBANK, and T. F. PIGOT, 


A PRACTICAL HAND-BOOK FOR MINERS, 


Packed for the country with full directions tions, also for Mathematical Students and Engineers. By T. 


BAKER, C.E. 


Iron Bridges, with sundry Useful Tables, with the Description 
of a Suggested Railway Bridge across the Queensferry on the Firth 
of Forth, N.B. By CHARLES HUTTON DOWLING, C.E 


DP EAWINGS, PLANS, TRACINGS, 


MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C. 
practical Engineers. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


Szcrron J.—Achromatic Telescopesand Microscopes, 
Szcrion Ii.—Magic Lanterns and Dissolving Views. 
Section IM.—Photographic Apparatus and Materials. 
Sxzction IV.—Surveying, and Nautical Instruments. 
Szction V.—Galvanic Batteries, Electro Gilding and 


intelligible instructions for taking portraits or views. 
Eighth edition just ready; 60 closely printed pages, 
crown vo. This edition has been almost entirely re- 
written, and includes the collodion process, printing on 
paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &c., &c. 
Post free 7 stamps. 


Published June 30, Part VII., price 3s., 


MODERN MARINE ENGINEERING. 
| By N. P. BURGH, C.E. 
Parts 1 and 2 contain Four Plates of the Engines constructed by Messrs. iMaudslay, Sons, 


and Field, and by 
Parts 3 and 4 contain Four Plates of Details of Engines by Messrs. J.. and W. Dudgeon and 


R. Napier and Sons. Part 7 contains Two Plates of Details by Messrs. Dudgeon. The letter-press is 


London : E. and F. N. SPON, 16, Bucklersbury. 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical.) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 


PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


=~ NEW BOOKS. “RECONNOITERER” GLASS, 


Just Published, Sheets, 3s. 6d. ; cloth case, 5s. 10s. 10d. SENT FREE. 


HIS “ TOURISTS’ FAVOURITE ” distinctly 


_ Shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. “The “ Reconnoiterer’ 
is very good.”—Earl of Breadalbane. “I find it all you say; won- 
derfully powerful for so very small a glass.”—Earl of Caithness, ‘“ It 
is a beautiful glass,’—Lord Gifford. “ Most useful.’—Lord Garvagh. 
“ Remarkably good.”—Sir Digby Cayley. “Tt gives me complete 
satisfaction, and is wonderfully good.’—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.’—Major Starkey, of Wren- 
bury. “ Quite equal to that for whieh I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. ‘‘I never before met an article that so com- 
pletely answered its makers’ recommendation.’—Field. “ We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. “ What Tourist will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘* Reconnoiterer” an. 
“ Hythe,” only to be had direct from, and by written application to, 
Barom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


finding the Contents of Earthworks, &c., when the Metre 


London : VACHER and SONS, 29, Parliament-street, S.W. 


IMPORTANT INDUSTRIAL AND MECHANICAL BOOKS. 
This day, 5th edition, revised and enlarged, price 8s. 


T HE PRACTICAL BRASS AND 
IRON FOUNDER’S GUIDE: a concise Treatise on Brass 
Founding, Moulding, &c., &c. By James Larkin. 
This day, small 8vo., cloth, price 12s. 
THE MILLER’S, MILLWRIGHT’S AND 
ENGINEER’S QUIDE: By Henry Pallett. 
This day, 8vo., cloth, price 12s, 


METALLURGISTS, and ASSAYERS: By Julius Silversmith. 
London: TRUBNER & Co., 60, Paternoster-row. 


Just Published. 12mo, cloth, Price 2s. 


ORMULA, RULES, and EXAMPLES for 


Candidates for the Military, Naval, and Civil Service Examina- 


SAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole 
right to Tmportand Sell his BAND SAW BLADES 
AHE throughout the United Kingdom, beg to announce 
t that they are now in a position to supply these Saws 

i$ Srom 1-16th ofan inch to 8 inches ın width, and up 
Fk to 50 feet in length, . 


London : JOHN WEALE, 59, High Holborn. 


Just Published. 12mo, cloth. Price 1s, 
RON WORK.—Practical Formule and General 


Rules for finding the Strains and Breaking Weight of Wrought 


London: JOHN WEALE, 59, High Holborn. 


Seta e 


The vast superiority of Perin’s Band Saws over any 
$ others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted, 


&C., 


executed with accuracy and dispatch, on moderate terms, by 


$ oN 
£ 
B 
A 
$ 
by 


See 


iy S. W. and Co. keep a large stock of all sizes up to 
Wi? Lin. wide. from which they can supply orders to any 
Ay part of the kingdom, within twenty-four hours 
i} notice, 


M. and T. are thoroughly 


PRINTING. 


For Price Lists apply to 


[SAMUEL WORSSAM & CO. 


SAW MILL ENGINEERS, l 
304, KING’S-ROAD, CHELSEA. 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers’, Ironfounders’, & Engineers’ Valuer, 


TOR AND ACCOUNTANT. 
Apply AEE TRATOR upw ards of Fifty Trades for 
isposal. 


UPRIEUXS ANTI-CORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS, 
Extract from Testimonials. 
Mr.J. ABBOTT. September 28th, 1863, 
Sir,—We have used your Composition for some time and find it 
xemoves the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient .servants, BARRY BROTHERS, Bonded Warehouses, 
Tooley-street. ; 
Agent Mr. JAMES REBOL SUT ees Dockhead, Bermondsey, 
ondon. 


OLLOWAY’S PILLS and OINTMENT.— 


Be not deceived. There is a giant marching onwards from 
the East, who threatens to invade our prosperous country. His name 
is Cholera, and his cohorts consist of impurity, irregularity, debility 
and despondency. Each of these provocatives of this dire disease may 
be overcome without danger by Holloway’s remedies, provided that 
be resorted to without delay the moment listlessness, looseness, fever- 
ishness, or pain betrays disordered action. The “ Directions” will 
enable the least cultivated to treat successfully and subdue completely 
these warning symptoms of Cholera. When confidence in Holloway’s 
preparations has onee been established, each believer in their virtues 
will humanely recommend them to his acquantances, that nore may 

oolishly harbour the foe’s friends within his own fortress, 


OF WORK, SENT POST FREE BY 
MADDICE & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 
Printers of the 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNOW HILL, LONDON 


DESCRIPTIVE CATALOGUE. 


Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus, 


Each Section Post-free on receipt of two stamps. 
A COMPENDIUM or PHOTOGRAPHY, giving full and 


FREDERICK J. COX, 
22, SKINNER STREET, Syow Hirr, Lonpoy, B,C. 


34000 


SOUTHWARK INDIA RUBBER 


COMPANY, LIMITED, 
| | 87, GRANGE ROAD, BERMONDSEY, LONDON, 


MANUFACTURERS OF 
STEAM PACKING, in Roll or Sheet; 
VALVES for Marine and Land Engines; 
MILL BANDING, for Turning all descriptions of Ma- 


chinery ; 

HOSE PIPES, Delivery, Conducting, and Suction 
Hose, with Spiral and Embedded Wires; 

BUFFER and BEARING SPRINGS, for Locomotive 


Engines, Trucks, &c 


&C. ; 
FLANGE WASHERS, for Joints of Steam and Water 


Pipes. 


marara. 


gy Price Lists on application, 


[IRON MERCHANTS, 
SNOW HILL, 


BIRMINGHAM. 


One Minute’s walkfromthe Great Western Railway Station, 
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EEN matty 


BOOKS OF SECTIONS SUPPLIED on APPLICATION. 


PRIZE MEDALS. | 
INTERNATIONAL EXHIBITION, Crass I; anv IL, & DUBLIN, 


PATENT PLUMBAGO CRUCIBLES. 


[HE CRUCIBLES manufactured by the | 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
oNty kind for which a Mepat has. been AWARDED, and 
„are now used exclusively by the English, Australian, and 

Indian -Mints; the French, Russian, 
and other Continental Mints ; the 
wan (KY | Royal Arsenals of Woolwich, Brest, 
aN Mh ID A and Toulon, &c.. &c, 3 and have been 
i aly 


Brass Founders, and Refiners in this 
country and .abroad. The great supe- 
riority ofithese Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 


. KSJ perature, never crack, and become heated 
tee j much more rapidly than any other Uru- 
n” cibles, In consequence o heir great 

LGN DO N j durability the saving of waste is also very 


considerable. . 

The Company have recently intro- 
duced Crucibles especially adapted forthe following purposes, viz, 
MALLEABLE Igon MELTING, the average working of which has proved 

o be about Seven Days; Steel Melting, which are found to Save 


Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for | 


Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 


The Patent Plumbago Crucible Company likewise manufacture and |: 


import Clay Crucibles, Mufiies, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY; 
BATTERSEA WORKS, LONDON, S.W. 


NOW READY, SELLING BY THOUSANDS. 
THE IMPROVED CUCUMBER AND 
VEGETABLE SLICER, — 


JT isso arranged as to be used with the common 
table knife, being made of the best Turkey boxwood, with 
brass fittings, superbly timued and finished ,cannot possibly corrode 
or get out of order as most of the low priced slicers do; they are ad- 
mitted by all who see them to be the best slicers yet invented. Te 
be had of most cutlers and ironmongers throughout the kingdom. 
(Price Is. 6d. each.) 
SAUSAGE AND MINCING MACHINES FROM 10s. 6d. 
J. COPPARD and Co., Inventors, Patentees, and Manufacturers of 
Domestic Implements, 84, Fleet-street ‚London, E.C. 


____Domestic Implements, 84, Fleet-street „ondon, EC, __ 
TO MOP, BRUSH, AND BROOM MANUFACTURERS. 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


RELEXS PATENT METALLIC PISTON 
is the only Piston with the following advantages. It requires 
vio springs, is self-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylihders and air-puinps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder awd diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to A. 
RIPLEY, 14, Brook-street, Lambeth, 


_ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


CRICKMER’S PATENT PACKING .. se es o 28. 3d 


adopted by most of the large Engineers, į 


( | [Jury 13, 1366. 
RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


„Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to Inventors. A circular, containing full information respecting the 
various modes ofsecuring protection for inventions at home and abroad, may be had, Gratis, by applying (personally 


| or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
ass Patent Agent, 54, Chancery-lane, W.C. ee A 
Transacts every description of business connected with Letters Patent for Inventions, Provisional Brotection, 6 to 
8 guineas, A “Guide to Inventors” free by post. 


Orickmer’s Patent Plastic Metallic Packing. 
: FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. (HEMP)... s Is. 4d. 

° is B. . pE] Do. awe 7 . Do. (COT N) oe 28: 6a. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
saving in friction 


ee ls. 6d. por lb, | INDIA-RUBBER CORE PACKING 
o 


keep it Steam tight, there is a great 
PATENT TALLOW PUMPS AR D LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &, 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTTEWILL, COLLIS, AND CO,, 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


JOHN SWAIN, 
DRAUGHTSMAN & ENGRAVER ON WOOD. 


HAechanical MBesigns. Ornamental Westgns. Pictorial Mes igre, 
CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 
sKILLED ARTISTS. 
Estimates supplied with promptness. 
Country orders executed with the utmost care and despatch. 
“ 266, STRAND, LONDON, W.C- 


The Best and Cheapest Teas 


In England are at all times to be obtained at 


PHILLIPS and COMPANY, Tea Merchants, 


PHILLIPS & COMPANY’S 


o Sabbah ER dA 1: 8, KING WILLIAM STREET: CITY, LONDON, E.C. | 
: ye CX perry 7 7 ; 
iiam ENNEN EA SS . 
í RUA de aa eee ff Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per Ib. 
SH ee Scenics we N ee . ., ' 
ESj: A ae = aV Most Delicious Black Tea is now only 88. 6d. per lb. 
x; al nA MO PA A (Picoang § RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., 1s. 8a. 
CEELEN) | PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
T TANNE AN THE BEST AND CHEAPEST. Inferior Houses copy this statement for 
ECN CEI EA obvious reasons. Therefore be particular in addressing to 
i PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 


TRADE MARK, London, E.C. 
A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. l 


PHILLIPS and CO. send all goods CARRIAGE FREF, by their own Vans, within eight miles of No, 8, King Williams 
street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN IN ENGLAND, if to the value of 40s, and upwards, PHILLIPS and CO. haveno connection with any House 
in Worcester or Swansea. . 


BOOTS! BOOTS!! BOOTS | 
LL PERSONS REQUIRING COMFORT, NEAT 


NESS, and DURABILITY in the above named articles are invited to | 
try the “ EUPODION BOOTS” with “MOLE’S PATENT HEELS,” they are 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. 


HUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and 
6, Pembroke-terrace, Gloucester-road, Regent’s 
| Park, near Chalk Farm. 


; “ THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. | 
Lonpon AGENts.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland- 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch; Mr, Chapman, Léather Seller, 
Kennington-lane, S.E. eae eo : , : 


2 2 


Juty 13, 1866.] 
“PATENT HOLLOW STEAM PACKING. 
THE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 


structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the'cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Aix-proof Goods, or any description of India-rubber articles 
made to order. : 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street. City-road. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, . 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


| AMATEURS’ LATHES from 35s. 
MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines, 
Price Lists free. . 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr. H. FERRABEE, Agent. 


t 


ATENTS AND INVENTIONS.—ROBERT- 

SON BROOMAN AND Co, Patent Agents and Consulting 

die Mechanic’s Magazine and Patent Office, 166, Fleet street, 
ndop. - 


pATENT SAFETY GAS TAP. 
—~Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. Macintosh Juv., Craven Chambers, 
10, Strand, London, Agents wanted. 


PATEN TS FOR INVENTIONS. — Messrs. 

DAVIES and HUNT procure British and foreign patents at 
moderate charges, Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


ASSISTANCE AND ADVICE TO INVENTORS. 
R. M. A. SOUL, (Member of Society of Arts) Patent 
Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS. A Circular of Information free by post, on applica- 
tion to the Patent Office, 3, Leadenhall St., London, E.C. 


INVENTORS ASSISTED 


JS Securing, Carrying Out, and Disposing of 
. their Inventions.—Apply to Messrs, B. BROWNE and CO. 
eae and Foreign Patent Office, 49, King William-street, London- 
nridge, ; 

A Pamphlet gratis, on Cost of Patents, may be had on application. 


[TN VENTIONS secured by Patent or Regis- 


_ >- tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.O, 


NVENTIONS PROTECTED BY 
PATENT or REGISTRATION, at fixed and most 


moderate charges. Full printed particulars, free by post, 


or gratis on application. Apply to EDWARD GrirritH 
BREWER (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Hstablished Twenty-two Years. 


NVENTIONS PERFECTED and all kinds 


of Machinery manufactured by S. SMITH, 204, High Holborn, 
London. i 


YO INVENTORS—GENERAL 

. PATENT OFFICES.—L. de FONTAINEMOREAND, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19 ; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


OTICE TO INVENTORS.—Office for 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in» America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.O. 


I e 
TO INVENTORS.—Messrs. Harris and Mills, 

Patent Agents and Mechanical Draughtsmen, No. 35, South- 
ampton-buildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 
undertake all business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all Foreign Countries, Provisional 
protection £8 8s. | 


Te INVENTORS.—The GENERAL 


PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Charges, and transacts all business connected with Patents. 
Unusual facilities offered. A HANDBOOK gratis, 

CHARLES S. BAKER, C.E., Secretary and Manager. 


Pnn .. 


PATENTS, &c.—Mr. WISE’S PAMPHLET, 


containing full information on BRITISH and FOREIG: 
PATENTS and the REGISTRATION of DESIGNS, may be had of 
Messrs. Francis Wise and Co., Consulting Engineers, Office for 
Patents, Chandos Chambers, Buckingham-street, Adelphi W.C. 


OUNG’S ARNICATED CORN and BUNION 

PLASTERS are the best ever invented for giving immediate 

ease. Price 6d. and ls. per box.. Observe the trade mark, H. Y., 

without which none are genuine. May be had of most respectable 

chymi sts in town and country. Wholesale margiang yy, 16 ,Carthu- 
sian-street, Aldersgate-street, E.C, London, es, 
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Trade . ff - .. Qe. = 
on each 
WM a, 
: = 4% al j) Telescope. 
Mark 2 = ET A, 


sc 


OR WITH ASTRONOMICAL 


THE “DYER” TEL OPE, 
WITH LEATHER SLING AND CASE, 10s, 64. ; 
EYE-PIECE, 15s. 6d. 


This Telescope hag an Achromatic Object-Glass 1'1 inch in diameter, It possesses a magnifying power of 144 times 
superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN MILES. The 


| Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 


showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
rate, and are equal in every respect to one of a much higher price. 


Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E.G. Wood, at the Chief office 
No. 12. ILLUSTRATED DESCRIPTION POST FREE, 


MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


— © EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
it easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAIL 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will not rip. Price from £6 6s.—Price Lists Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


GRANGE ROAD, BERMONDSEY, London, S.E, 
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J. T. & T, OAKLEY’S DOUBLE PNEUMATIC GARDEN PUMPS. 
` THE BEST AND CHEAPEST MADE. 


TESTIMONIALS, 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 
‘Prize Certificate awarded by the Jury of the Royal Horticultural 
Society, July 24, 1864. 
EXTRA PRIZE certificate awarded by the Floricultural Society, 
Walthamstow, August 31, 1864, 
Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 
PATENT. 


DIVING APPARATUS. 
HEINKE BROTHERS, | 


SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 
AND ROYAL ENGINEERS, 


79, GREAT PORTLAND STREET, LONDON, W., 


| Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 
important Improvements made by them in the 


2 SUBMARINE HELMET DRESS and APPARATUS, 


FIRST CLASS MEDAL, LONDON, 1851, FIRST CLASS MEDAL, PARIS, 1855. 


Heinkes’ Apparatus was in constant use at the New Westminster-Bridge Works, Day 
and Night, for Five Years, without any accident. 


Heinkes’ Apparatuses are now in use at the New Blackfriars Bridge works. 


FALCON WHARF, 80, BANKSIDE, SOUTHWARK, SE: and 
HONDURAS WHARF, CUBITT TOWN, POPLAR, E. 

| JOHN NEWTON & CO. 

STOURBRIDGE, NEWCASTLE, & WELSH FIRE-BRICK & TILE MERCHANTS, 


WHOLESALE AND FOR EXPORTATION. l 
DEPOT FOR RAMSAY’S NEWCASTLE FIRE-BRICKS, CLAY, &c. 
BUILDING MATERIALS OF EVERY DESCRIPTION. 


N.B. Goods made to Pattern on the shortest notice and most Reasonable Terms. Shipping orders executed with 
. Despatch. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. | 


_135, STEELHOUSE LANE, BIRMINGHAM, 7 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
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| LATHES, 
AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS, 

Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes, 
Engineers’ FILES and roots of every description. 

JOSEPH BUCK, 


124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD S. 


AMATEUR’S 
LATHES. 


Rd. PEARCE, 


ann 
Tec 


pon 


and MACHINIST, 
77, GT. SUFFOLK- 
STREET, 
BOROUGH, S.E. 
Tarog A IERE | 


ahs Lathes ready for use 
=o Hite sore ell from £3 10s. 


LATHE WORKS. 
QAMUEL COHEN AND SON, 


ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS andIRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, West Smithfield, London; E.C., have on hand the 
largest. stock in England of every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillay standing presses.—Screw-cutting, Turning, Boring, and 
Plining for the Trade.—Several second-hand planing and drilling 
machines to be disposed of.— Illustrated Catalogue on application, 
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HEATED AIR ENGINE. 
EOR all small purposes, such as driving Printing 
E Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. 

It can be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday. No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


WwW. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


NV ATHEMATICAL INSTRUMENTS of 

finest quality at raoderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, Londen, W.C. Cases of Drawing Instruments 
from 103, 6d. to £40. Price tist sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free, 


mt oi ee Sn, 
ECOND-HAND CASES OF MATHEMA- 
TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
Åc., by Troughton and Simms, Elliott, Dolland, and others, at WM, 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallineyer, and others. Instruments bought or exchang d 
Catalogues forwarded on receipt of three stamps for each. 


ENRY EVANS, 1, Endell-street, 
Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 


made or repaired, Batteries.made to order. New and | 


second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton- 
covered Wire of high conducting power in any size or 
quantity, Battery Cells, Porous Pots, Binding Screws, 
&C. 
MATHEMATICAL DRAWING INSTRU- 
MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
bUALES, TAPES, CHAINS, I-SQUARES, RULES, &c, 


: JOHN ARCULUTT & SONS, 

201. Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Rete stully inform the Public that their Illustrated Price List will 
me fy warded free on application. The prices will be found remark- 
aniy low. Every article warranted. evond-hand Instruments of 

wins, by the best makers, always iu stock, 


LATHE & TOOL MAKER 


[JULY 13, 1866. 
FLOORING, DEALS; MAHOGANY, &c. 


.. 10s. 6d. and lis. 0d. ...  ... 10s. 6d. and 11s, Od. per square.. 


-inch Flooring ... Sua 


eae as ot e .. 12s, 0d. to 13s. 0d. ...  ... 12s. Od. to l4s. 0d. ,, 
L a ws m e 148. Gd. to 15s. 6d, .. 61. 15s. 6d. to 17s, 6d. ,, 
& , Matched Lining .. ue — 12s. 0d, sa sacs — 13s. 0d. 

3 

t 


‘3 om R — 13s. Od. ua oe — 14s. Od. p 
Yellow Battens, £10; Yelow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet, 
PRICE LISTS AND MOULDING PATTERNS POST FREE. 


J. TERRY & BON, 109, BOROUGH ROAD, S.E. 


Ly L SUGDEN AND Co. 
\./ \ SAW MILLS AND MANUFACTURING JOINERS, 

PREPARED FLOORING, MATCHED 
BOARDS, ETC. 
WESTMORELAND WORKS, 

- WALWORTH COMMON. 
PRICE LISTS ON APPLICATION. 


GEORGE GLOVER & CO?S 
IMPROVED DRY GAS METERS, 
STANDARD GASHOLDERS, AND TESTING APPARATUS. 
INTERNATIONAL EXHIBITION, 1863, 


PRIZE MEDAL, PRIZE MEDAL, 
CLASS X. CLASS XXXI. 
6 For ingenuity, &c.”” “ For superiority, &e.” 


RANELAGH WORKS, 


RANELAGH ROAD, PIMLICO, LONDON, S.W. 
15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DA MAGENTA, PARIS. 


RICHARD H. TAUNTON & 
HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM. 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, etc. 

PATENT COMBINATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACEIN ONE. 
(DAVIES AND TAUNTON’S) PATENT, 


ROSCOE'’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. ` 


Largely in use on most of the principal Railways of Great Britain ; also on A pee a ee 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Austra ian, n ot rer ail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE. 


APPLY TO 


EDWIN E. NEWBY, 
394, KING WILLIAM STREET, CITY, 


LATE 
31, CHEAPSIDE, E.C. 


The above Lubricators grease every particle of steam previous to its passing through the valves into 
the cyjinders. 


MOREWOOD’S PATENT CONTINUOUS ROOFING SHEETS of AALY GATETO TEON 
; f CI j ù, 
A a eae 
MOREWOOD & Co., 


| l 3 
D E DOCK, UPPER THAMES STREET, LONDON, F.C. ; LION WORKS, BIRMINGHAM, AN 
j ca ETTINGSHALL IRON WORKS, BILSTON. 


ESTABLISHED EIGHTY YEARS. 
PAPIER MACHE ENRICHMENT MANUFACTORY. 
W.SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
| Estimates on receipt of Detailed Drawings, 


Jury 13, 1866. | : eee fas 


TUC K’ D 
PATENT PACKING FOR STEAM ENGINES, & 
PDE RUDE VALVES, &c. 


J. H. TUCK AND C0. 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SBEET IND!A-RUBBER, 

‘BUFFERS 

Hoss, TUBING, BANDING, &e. 


‘J. H. TUCK AND CO. 116, 
CANNON STREET, E.C. 


WORKS, LAMBETH. 


TRADE MARK. 
Contractors to the Admiralty. 


} 24 HORSE POWER, 
AW ii Horizontal, with Governors, 


Pumps, &e., 
= Competes £15 15s. 
TRON CORN BINS 25s. 
WHEELBARROWS we 258. 
CHAFF CUTTERS .. 458. 
LAWN MOWERS... .. 708. 
GARDEN ROLLERS . 85s. 


GARDEN SEATS . 
HURDLES & WIRE NETTING. |. 
RAY, MEAD, AND CO. 
38, UPPER THAMES STREET, LONDON, E.C. 


And Trolway Iron Works, Bethnal Green, N.E. 
-Price Lists on application. 


WATER-POWER ENGINES! 
(ees Compact and Economical 


Engines have now been mostsuccessfully applied to work. 

ing Hoists and Cranesin Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire ; or to T, M.. PEARCE, 21, Thornton-road, 
Bradford, Yorkshire. 


JAMES MUNRO 


(From Messrs, Holtzapffel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
fmgineer’s Tools, &e. Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, S, 
wW. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATE-STREET, WHITEOHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction accerding to 
requirement, 


Castings for Model Engines kept in stock. 


LEATHER DRIVING BANDS 
for Machinery, (Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND C9., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price List Free, 


VENETIAN & other WINDOW BLINDS 


VERY description of WINDOW BLINDS and SUN 
SHADES of the best quality, and at the lowest 


possible prices. 
W. BITMEAD, 
11, FREESCHOOL STREET. 
LONDON BRIDGE, S.E. 


HEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined.’ Screws cut to any 
size or pitch, J Wilkinson, Engineer, St. George’s Works, 83, St, 
George’s-road, S. Lo road, S. London. 


TO ELECTRICIANS.—GAS CARBON 


(not compressed) Cut in Plates or Blocks for Batteries. Price- 
lists, on application with stamped envelope 
BUNSEN’S BATTERY; I cell, complete . 2s. 6d. 
TONE a Platinized Carbon, complete . <. « 48. 6d. 
P, HENDERSON, 3, Park-hill, Clapham, Surrey. 
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STEAM ENGINES, 
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WHARE No. 4, RING'S 


A 


FOR THE EFFICIENT CLEANSING AND EXAMINATION OF HOUSE DRAINS AT ANY TIME. 
Manufactured Solely by 


JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
FOR MARCUS BOURNE NEWTON, 


CROSS GOODS STATION, LONDON, 


Where is always on hand a large Stock of 


SALT-GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in, DIAMETER; FIRE 


BRICKS; CLAY RETORTS ; and TERRA-COTTA GOODS OF ALL DESCRIPTION. 
Adamantine Clinkers, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. 
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H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


KITCHEN 


RANGES, 


ENGINEER, 
AND 


HOT-WATER BATH 
APPARATUS ERECTOR, 


1, Water-street, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C, 


es ee 


Estimates sent, post-free, on applica- 
tion. 


IMMENSE SAVING OF 


LABOUR. 


TO TIRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &c., &c. 


BLAKE’S PATENT STONE BREAKER; 
OR ORE CRUSHING MACHINE. 
For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


Tt is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
Superior, oe Cuba, Chili, Brazil, and througout the United States and England. Read extracts of 
testimonials :— 
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rout 
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UU 
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ANS LEEDS 


My: crusher does its work most satisfactorily. 
a break 10 tons of the hardest copper ore stone per 
our, 


H. R. Marsden, Esq. 


Sir,—We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months, crushing 
emery, &c., and it has given every satisfaction.’ Some 
time after starting the Machine, a piece of the 
moveable jaw abcut 201b. weight, chilled cast iron, 
broke off, and was crushed in the vets of the machine 
to the size fixed for crushing the emer 


THOMAS 3 GOLDSWORTHY & SONS. 
li Wo: Works, near Wednesbury. 


Alka, 
I at first thought the outlay too much for so simple an 
article, but now think it money well spent. 


WILLIAM HUNT, 


ed 


Welsh Gold Mining Company, Dolgelly. 


The stone breaker does its work admirably, ci rong 
the hardest stones and quartz. 


WM. DANIEL, 


Our 15 by 7in. machine has broken 4 tons of hard 
tr dae 20 minutes, for fine road metal. free from 
ust. 
Stone and Lime Merchants, Darlington, 


MESSRS. ORD & MADDISON, 


renee 


Kirkless Hall, near Wigan, 


Each of my machines breaks from 100 to 120 tons of 
ar a or ore per day (10 hours), at a saving of 4d. 
per ton. 


JOHN LANCESTER., | 


Ovoca, Ireland. 
Tt 


WM. G. ROBERTS, 


General Freemont’s Mines, California. 


The 15 by 7in. machine effects a saving of the labour 
of about 30 men, or 75 dollars per day. The high esti- 
mation in which we hold your invention is shown by 
the fact that Mr. hace has just ordered a third machine 
for this estate. ... 


SILAS WILLIAM. 


For CIRCULARS AND TESTIMONIALS APPLY TO 


H. R. 
MEADOW LANE, 


MARSDEN, SOHO FOUNDRY, 
LEEDS. 


ONLY MAKER IN THE UNITED KINGDOM. 
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W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERS, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS, | 


The Machines now on Hand saat for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. Jong. Pen Drilling avd Boring Machines, of various sizes; E Slotting ' Machines, 12in, stroke ; 
Punching and Shearing Machines for 4, 3, 4, 3, 3, 3, and lin, plate; double-ended ditto, for 3 3 and lin. plate; Shaping Machine, 10in. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in.; Plate-bending Rolls, 8ft. Gin. ‘long; Planing 
Machine 4ft x 2ft. ditto, odin, x 14in. ; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are ien kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. 


Self-acting, Turning, and Screw-Cutting Lathes, fy 
OF THE FOLLOWING SIZES, i. 
For Sale, and Ready for Delivery !— | ey I 
Height of Centres. are Bed ce TUNNELS: N l 
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Photography, Chemistry, &e. 
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Vou. III.—No. 69.] 


HIS is an improvement designed by an Ameri- | in either of these receptacles is absolutely con- | rator is used as a stationary, or on' the ground, if 
can, intended to supersede the use of ‘the | trolled. ee portable. The smoke arch, L, collects the smoke 
steam evaporator and to simplify the reduction of After thessyrup is finished it is passed into the | after passing. through the flues and discharges it 
saccharine juices to syrups. The inventor claims | cooler, G, by the gate, H.. This extends under the | through the stack, M. -It is claimed that this eva- 
that it is equally adapted to the evaporation of cane | defecator and finishing pan, and will hold and cvol | porator has every advantage possessed by the'steam 
juice, sorghum, and maple sap, and is also appli- | the syrup as fast as it is made, After becoming | evaporator, and yet can be furnished at one-eighth 
cable to beet juice. The. ; or one-tenth the cost. It 


manufacture of sugar is 
becoming more and more 
important every, year in 
America. The desolation 
caused in the. sugar-pro- 
- ducing States. by war has 
left the vast population of 
the northern and western 
. States nearly dependent 
upon foreign production. 
The outside of this eva- . 
porator is composed of 
wood. The first. pan, or. 
defecator, A, is capabie of 
holding from fifteen to one 
hundred gallons, and is pro- 
vided with nine copper flues, | 
three in a series. The sap 
or juice is received into it 
in a continuous stream from 
_ the mill, through the pipe, 
B, and is brought to the 
boiling point at the. end 
nearest the fire, thus carry- 
ing the scum back for 
skimming in a convenient 
manner, From the defe- 
cator if is brought into the 
front or main pan, C, by 
a gate, situated midway 
between the top and bottom 
of the defecator,. to avoid 
the scum on the top and’ 
the sediment at the bottom. 
The sap.is brought here in 
close contact with the copper 
fire-box and made to boil 
more rapidly than in any 
other evaporator. When 


the sap has reached 25° | f a 


Baume, it is passed by a 
similar gate to the finishing 
pan, E, parallel to the 
defecator, This pan is 
furnished with one series 


of flues, of wood, six in. 3 


number, near the bottom. 
Here the product’ and 
process is entirely under 
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‘is portable, and can easily 
be moved from place. to 
place by a boy. The heat- 
ing surface to which the sap 
is exposed is four or five 
times greater than‘in other 
evaporators, and it requires 
only one-half the -fuel used 
in others to accomplish the 
same amount of work. It 
requires no masonry, and is 
complete in itself. Patented 
May 1, 1866. Manufac- 
tured for the proprietor by 
Messrs. Marvin, Washburn 
and Co., Alton City, Illinois, 


any agent has. beén: ap- 
. pointed for this country. 


THE DIET OF THE 
MOLE. | 

In regard to the agricul- 
tural utility of the mole, M. 
‘Weber of Zurich reports that 
he has carefully examined 
the stomachs of fifteen moles 
_ taken in different places, and 
has not found in them any 
vestige of plants or roots of 
plants, but only remains of 
“worms. If vegetables had 
been edten part ‘would have 
remained, as they are more 
difficult to digest than ani- 
mal substances. M.: Weber 
also enclosed some moles 
in a box filled with earth, 


, partially covered -with fresh 
=. turf, together with a box 
=. of worms. He states that 


in nine days two moles 
had eaten 341 white worms, 
193 earth - worms, twenty- 
five caterpillars, and also 
a mouse, Skin and bone, 
which had been put into 


~ the box alive. . When 


U.S. We do not think that - 


; HAWLEY’S IMPROVED TUBULAR EVAPORAT 2. | 
. the operators control, by . oy AUBULER Sy OR TOR “he gave them raw meat 


means of a damper under the fire-box, which will | sufficiently cool, which process.is facilitatedjby the | mixed with vegetables they ate the former 
shut off the hot air and admit a current of cold air | longitudinal opening, I, which permits the steam | only, and’ when they were left with nothing but 
at will, producing the. same effect as removing the- | and heat to escape, it is drawn off into barrels by | vegetables they died of hunger, It has been 
pan from the fire in other evaporators. The | the cock, J. The grate of the fire-box (door shown | calculated that two moles destroy twenty thou- 
defecator is also furnished: with a similar | at K) is hung on hinges, so that its contents can | sand white worms in the course of a twelve- 
damper, handle shown at F, by which the heat | be instantly dumped into the ash-box, if the evapo- | month. 3 


NO, 17.—VOL. III, 


346 


ENGLISH MECHANIC AND MIRROR OF SCIENCE 


THE ENGLISH MECHANIC AND MIRROR 


OF SCIENCE AND ART. i 
l TWOPENCE WEEKLY. 
No. 68, July 13 :—Clark’s Type Composing and Distribut- 
ing Machine (Tlustrated).—The American Monitor at 
Sheerness.—The Latest Discovery in Hlectricity (Illus- 
trated).—Danger Signal Whistle (Illustrated).—Hlec- 
trical Paddle Engine,—Machine Manipulation.—Is it 
= Worth the Candle ?—Affairs on the Clyde.—Amalga- 
mated Society of Carpenters and Joiners.—Manchester 
Association for the Prevention of Steam Boiler Explo- 
sions.—Photography.—Balloan Propulsion. —Regulat- 
ing Velocity.—Improvements in Straight-line Dividing 
Engines (Illustrated.)—Improvements in Apparatus 
for Distilling Hydrocarbons from Coals (Mlustrated).— 
Substitute for Tea.—Reviews.—A Visit to Admiral 
Fitzroy’s Weather Office, I.—Detached Lever Escape- 
ment, IL.—The Earth’s Crust.—Is Oxygen a Combus- 
tible or a Supporter of Combustion ?—Substitute for 
Gunpowder.—The Lathe and its Uses, II. (Illus- 
trated).— Improvements in Rotary Magneto-Hlectric 
Machines (Illustrated.) — Correspondence. — Price 
Lists, and other useful information. 


THE ENGLISH MECHANIC 


AND 
MIRROR OF SCIENCE AND ART. 
_ TERMS OF SUBSCRIPTION. 


s. d, 

One Copy Weekly, for Three Months, Post Free 3 3 
7 l 39 Six Months 39 6 6 

” Nine Months 9 9 9 

33 Twelve Months ry) 13 0 

Monthly Part, Post Free, One Quarter ... ... 2 9 
Volume 1, bound in Cloth ...o sa 4. 46 
Volume 2, do. 5 6 


Stamps received ; 6d. extra for postage 
OFFICES :—2 and 8, SHOH-LANE, FLEET-STREET. 


THE ENGLISH MECHANIC AND MIRROR 
-| OF SCIENCE AND ART. 
Every Tuesday, Twopence. Monthly Part for 
July, 11d.; post free, 13d. 
* * Title Page and Index for Vol. II. is now ready, 
Price Twopence, Oases for binding, One Shilling 
and Sixpence. i 
It is solieited that all back numbers be ordered at 
once, as they are now being reprinted. 


O ADVERTISERS. 
‘As the Enguisu Mronanio and MIRROR oF Sci- 
ENOE AND Ant addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 

unusual advantages as an advertising medium. 
SOALE FOR ADVERTISEMENTS. 

£ 


8. d. 

Fiye lines ese ove ees eee ene 0 3 0 
Hyery Additional Line (Nine — 

Words) eee eee ose eee eee 0 > 0 6 

Whole Page wu. ess sse ove ove 8 8 O 

Half Page cis ses ses oe co £ £0 

One Column ... s 300 


Post-office orders to be made payable to GEORGE 
MappicK, Fleet-street Branch. 


“TO OUR READERS. 

Whenever there is a diffculty in procuring the 
ENGLisH MecHanic in country towns (we have 
had frequent complaints) we will post the copies 
direct from our office free of postage, if not less 
than thrée copies. | 7 


9 COPIES iser iiaecsddenecs 6 stamps, 
6 dOs entre. anatase l2 3 
TI C0. arnai A4 y 


Stamps received. 
TITLE PAGE AND INDEX. 

*,% In reply to numerous correspofideñts we 
beg to say that the Title Page and Index tg Vel. I, 
price 1d., and the Title Page and Index to Vol. IL., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 
postage stamps addressed to the Publisher, 


The Euglish Blechanic, 


MIRROR OF SCIENCE AND ART. 
FRIDAY, JULY 20, 1866. 


PROTECTION OF INVENTIONS, &c., AT 
| EXHIBITIONS. l 
HE Industrial Exhibitions Act of 1865 was 
doubtless a well-intentioned contribution to 
Patent literature; if was, further, a step in the 


right direction, but did not go quite far enough, 


Of course we all know that the leap which does not 
quite carry the gymnast over the brook lands him 
in the water, and that the plank which is not 
quite long enough is useless, and somewhat in this 
light has come to be viewed the Act above noted. 
Our views on this and cognate matters have long 
been known. We should fail in our duty did we not 
endeavour to agitate for and propound a remedy, 

By the Act of 1865 it was provided that the 
exhibition ‘of any new invention or of any new 
design at any industrial exhibition entitled to the 
benefit of the said Act, should not, nor should the 
publication during the period of holding such 
exhibition of any description of such invention or 
design, or the user of any such invention for the 
purposes of such exhibition in the manner therein 
set forth, prejudice the right of any person to 
register provisionally such invention, or invalidate 
any letters patent which might be granted for 
such invention, or prejudice the right of any per- 
son to register provisionally or otherwise any such 
design, or invalidate any provisional or other regis- 
tration in respect thereof. To amend the provisions 
of this Act, then, so as to afford more effectual pro- 
tection to the inventors and designers therein 
referred to, we submit the following sketch of an 
Act as being at least worthy of consideration :— 

1. That any new invention for which Letters 
Patent can by law be granted, or any new design 
which can be registered provisonally under the 
Designs Act, 1850, which shall be for the first time 
exhibited at any exhibition, entitled to the benefit 
of the said Industrial Exhibitions Act, 1865, or 
which shall be exhibited at any place, being a place 
of exhibition, within the meaning of the Designs 
Act, 1850, such inventions or designs may at any 
time, not being more than one month from the day 
of opening such exhibition, be provisionally regis- 
tered in the form and manner prescribed in and by 
the said Designs Act, 1850. Provided always 
that any description, specification, or drawing left 
at the office for the registration of designs, for the 
purpose of effectiug such provisional registration, 
shall first be certified by an officer or officers of (or 
by a person or persons appointed by the persons 
having the management or government of) any 
such exhibition hereinbefore referred to, as being 
a description or drawing, or delineation sufficient 
in his or their judgment to identify the article ex- 
hibited at such exhibition ; provided always, that 
all the benefits and advantages of such Industrial 
Exhibitions Act, 1865, shall appertain to such 
invention or design wholly irrespective of such 
provisional registration. 2. Any invention or 
design so provisionally registered as aforesaid, 
may, atthe option of the proprietor, and within 
the term and subistence of such provisional regis- 
tration, be the subject either of Letters Patent or of 
registration under the Designs Act, as the nature 
of the case and the law may permit, Provide 


always that any Letters Patent granted to the true 
‘and first inventor shall not he prejudiced by any such 
provisional registration or any publication or exhi- 
bition of the invention or design, the subject 


thereof. 3. That the registrarof designs shall every 
week make out a list of the titles, names of pro- 
prietors, and state of registrations, of inventions or 
designs provisionally registered under this (pro. 
posed) Act (not being ornamental designs), and 
shall forthwith transmit the same to H, M. Com- 
missioners of Patents for Inventions, who shall 
cause the same to be kept open tö public inspection 
in the same way and upon the same conditions as 
all the patent records in their custody are open to 
public inspection. 4. That the fee to be taken by 
the registrar of designs for any provisional registra- 


| tion under this Act shall be one shilling, and the 


fee for every certificate of such provisional registra- 
tion shall be the same asthe fee taken under the said 
Designs Act, 1850, but no person shall be compell- 
able to take a certificate at the time of effecting 
provisional registration, but the same may be taken 
at any time thereafter. 

There are the four clauses of an Act which, if 
rightly gone about, may very shortly become law. 
A. gentleman pretty well known to our readers— 
Mr. F. W. Campin, of 4, Middle Temple-lane, and 
Talfourd Lodge, Talfourd-road, Camberwell— 


hands, was ‘** Brown Bess.” 
has it altered and erased, many a frontier has it 
extended or “ rectified.” ‘But the. occupation of 
Brown Bess has fled for ever—the breech-loading 
rifle is now the political engraver’s assistant, and 
an undeniable evidence of its power has been 
given by Prussian workmen on the last fields of 
slaughter—scarce of battle. 
ment at first pooh-poohed the needle gun 
as 
common soldier could. never understand, and 
would certainly destroy—therefore either that the 
Prussian soldiers are very superior men to our own 
—which we do not believe—or that theWar Office 
-authorities were very obtuse, which we can under- 
stand,—but probably after receiving some “tip” 
respecting the effects of the needle-gun in the 
Danish war, the authorities bestirred themselves, 
and an order was issued first for the conversion of 
|-20,000 Enfields to the Snider pattern ; followed 
by others to the same effect: until, on leaving 
office, we believe the War Office could point to 
nearly 100,000 rifles either ‘ converted,” or in the 
process of conversion. What we require, however, 
is, now, at the least 200,000 breech-loaders 
—orall our Enfields converted into a weapon 
superior to the needle—gun, 
ag effective and not 
gear so easily. 
loaders are the Snider, Mont Storm, Spencer, and 
Cochrane. Fifteen rounds a.minute is their work, 
they carry a safe cartridge containing its own ignition, 
aie all gas-tight, and they all withdraw the cart- 
fridge case after explosion. 
lJoaders is the Peabody weapon—the invention of 
an American—which is now being made by a 
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has undertaken the duties of “ papa,” and will be 
glad to communicate with any person who may 
desire to support the above measure. 


BREECH LOADING FIREARMS. } 
NE of the most successful instruments ever 
used in political map engraving, by Imperial 
Many a boundary line 


Our late Govern- 


a thing, perhaps good, but which a 


because quite 
liable to get out of 
The most successful breech- 


The last thing in breech- 


gonipany in Rhode Island, U.S., and having an 
agetit in George-yard, Lombard-street, London — 


H. Gielgud, we believe, is the gentleman’s name. 


In the breech frame of this instrument, which 
Waites the barrel with the stock, there is an opening 
with parallel sides, and in it is placed the breech- 
blogk, which turns upon a pin passing through it 
arid the sides of the breech frame. The breech 
block is grooved on its upper side, a channel 
being thus formed which corresponds with the bore 
öf the gun when the parts are in position for 
loading, and serves as a guide for the cartridge 
which is being inserted. The lever, which is util- 
ized as the trigger guard, is hinged at its front end, 
and has a short arm directed towards the fulcrum 
of the breech-block, terminating in a notch on 
the under side of the latter, the end of the 
arm belig rounded to give the necessary play. 
The empty cartridge cases are withdrawn from the 
barrel by a bell-crank lever, which is hinged at its 
corner and ig moved by the action of the breech 
block. Qi the under side of the breech block, in a 
recess, id placed the brace-lever, pivoted at one 
end, and furnished with a spring which presses the 
neat önd of the lever down upon a roller. By 
the action of this brace lever the empty cartridge 
case is thrown out of the gun. To load the gun it 
is only necessary to throw down the guard ‘lever 
sharply with the thumb of the right hand, when 
the used cartridge case will be thrown out, allow- 
ing tha insertion of a fresh one . - This being done, 


the guard lever is returned to its place, and—the 


gun is ready for firing. The hammer is placed in 
the usval place at the side of the gun.:’ All this 
certainly appears simple, little liable to get out of 
order, and worthy of a trial—which we trust it 
may have under the new Administration, who will 
certainly strive to do something big in rifles and 
turret-ships by which to render their advent immor- 
tal. Whether they succeed in immortalising them- 
selves matters little to us, but it is of interest to — 
all that the English soldier and volunteer be 
armed with the most efficient weapon that 
mechanical art can produce, and in the 


| shortest possible space of time. 
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THE PROPOSED CHANNEL RAILWAY. 


\ | TITHIN the past year the idea of connecting 

England with France by railway under the 
Channel—and so expediting commerce and cement- 
ing more firmly the ties which, year by year, 
increase in number, to bind up in one the interests 
of the two great countries—has gained a large 
accession of supporters ; men of good position in 
society, well-known civil engineers with well- 
earned reputations, merchants and capitalists, have 
united in considering the practicability of this great 
scheme, and there exists but little doubt that an 
effort will be made when peace is restored—may 
its advent be not long delayed !—to start into being 
the most gigantic enterprise the world will ever 
have witnessed. Already preliminary geological 
investigations have been made on either side the 
Channel, and shortly, it is believed, a shaft will be 
sunk, mid-way, to test the strata of the water’s 
bed thereaway. Mr. Hawkshaw is the gentleman 
under whom the preliminary surveys are being 
made; and his name is a sufficient guarantee that 
every care will be bestowed on the work that the 
most profound skill can provide or varied experience 
suggest. 

It may be at once affirmed that, as smoke would 
not be tolerated in a tunnel twenty-two miles 
long, the railway would be worked on the atmo- 
spheric principle. It has, we know, been suggested 
that ‘ draught-towers,” twelve in number, should 
be erected in the Channel, which should serve also 
as lighthouses. They would look very pretty at 
night, no doubt, and, possibly, could be erected ; 
but we believe the present projectors have aban- 
doned that idea for the atmospheric system, about 
which there is no difficulty. 

It is believed by those most competent to 
judge that, beneath the sandy bed of the 
Channel, chalk extends the whole way across 
to France, and through this the proposed tunnel 
would have to be driven. Whether any “ fault,” 
or fissures exist cannot possibly be ascertained 
until the work is taken in hand, but the prepara- 
tions for any such must be carefully looked to, for 
if the tunnel half-way across approached within a 
certain distance of the bottom there would be over 
100lb. per square inch of water—pressure acting to 
force in water upon the workmen through any 
‘fault ”--the water being 180ft. deep in mid- 
Channel at the point selected as most 
favourable fos crossing at. The work of drifting 
will, it is stated, be carried on from both sides of 
the water and through temporary (but strongly 
built) shafts at different points in the Channel. 
New modes of working under water are, it is 
said, to be introduced, and the tunnel would be 
strongly sheathed internally asits formation pro- 
ceeded—long and narrow borings being extended 
ahead of the tunneling operations horizontally, 
to feel for water or “‘ faults.” 

There is no doubt that, altogether, the work is one 
upon which the greatest amount of engineering 
skill ever called for will be required, but we can- 
not believe that it is aught but practicable. As 
to the cost there is a talk of fifty millions sterling 
being the figure in the preliminary estimate : but 
whatever it may be we have no doubt a very 
good dividend would be returned, for the traffic 
would be something tremendous. If there be one 
man more than another capable of carrying out 
this project it is Mr. Hawkshaw, and he and 
those who have been and may yet be public- 
spirited enough to join him in this mighty enter- 
prise deserve the good wishes of every Englishman. 


THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 

HE twenty-eighth half-yearly meeting of 
members of this society took place on the 

7th inst., at their rooms, Doctors’ Commons, City. 
The chair was occupied by Mr. Joseph Newton, of 
H.M. Mint, president, and the audience was 
very numerous. 
minutes of the previous meeting the election of 
several new members was proceeded with, and 
then came the report of the auditors. This docu- 
ment revealed a very satisfactory and indeed 
prosperous state of affairs, The receipts were 


£ s. ad, 
Cash in Treasurer’s hands, June 30th, 1866 50 0 11%. 
Do. in Savings’ Bank ... ese ees see ee o 30 0 0 
Stock in 3 per Cent, Consols... sse ses sse e 400 0 0 


Stock in 3 per Cent. Consols... 


After the reception of the 


Shown to have far exceeded the expenditure of the 
society, whilst the demands made upon the funds 
for the assistance of unemployed members were 
very small in amount. Without entering into the 
details of the balance-sheet for the half-year, a 
copy of which lies before us, it may not be im- 
proper to give the following financial summaries, 
viz, :— 


General Funds of the Society :— 


Superannuation Fund :-— — 


Interest on do, do, sta ass Re tees. ake 


Total £694 14 9 


—— 


It will thus be seen that the total amount of 


money available for all purposes invested, or held 


by the committee of the association, is something 
over £1,100. It was stated that although no 
decayed foreman—for the benefit of which class the 
superannuation fund was originally instituted— 


had as yet claimed a superannuation allowance, it 


was desirable that, in order to be eventually useful, 
the fund should be largely augmented. By a rule 
of the society if is arranged that only the interest 
upon the gross sum subscribed can be employed for 
superannuities. It was hoped, therefore, that 
other engineering employers would follow the 
generous example of those who had already contri- 
buted, and thus establish efficient resources for the 
relief of their worn-out and necessitous foremen. 


Some discussion on various items of the balance- 
sheet followed, and the secretary, Mr. David Walker, 
entered into an elaborate exposition of the grow- 
ing influence and increasing usefulness of the 
society. These effects he maintained were due to 
the altered and far more favourable attitude as- 
sumed towards the associated foremen by their 
employers, the publicity given to the society’s 
proceedings by the scientific press, and the un- 
remitting labours of their president, The number 
of members honorary and ordinary at present on 
the books of the association amounted to 150, and 
this was being added to at the rate of about 30 
per annum. The report of the auditors (Messrs. 
Oubridge and Grint) was then unanimously 
adopted. The election of Messrs. Haughton, 
White, and Watts as committee-men, in place of 
three others retiring by rotation, brought the busi- 
ness proceedings of the evening to a close. 


In obedience to the request of the Chairman, 
Mr, A. Laird, next read a paper on ‘‘Slide Valve 
Improvements.” This was partly historical, and 
partly anticipatory, and the author certainly dealt 
with his subject in a lucid and practical manner. 
He adverted to the importance of the slide-valve, 
in an economical and in a scientific sense, and 
showed that in some respects its arrangement and 
action were still defective. The lateness of the 
hour (nearly 11 p. m.) when Mr. Laird concluded 
his paper prevented any discussion of its merits 
on Saturday, and this therefore stands over until 
the next meeting of the society, in August. 


PHILLIPS Parent RAILWAY AxLE.—The object 
sought by this improvement is the independent 
action of each separate wheel on railway carriages, 
so that perfect freedom shall be given for the 
different speeds of the inner and outer wheels neces- 
sary in running round curves on the line, and also 
allowance made for the unequal diameters caused 
by the wearing and replacing of single wheels, thus 
obtaining greater durability in wheels, &c., at a 
reduced expenditure of locomotive power. The 
axle is takenfrom its boxes, turned frum boss to 
boss to fit a tube of sufficient thickness to give the 
necessary strength ; the axle is then cut in the 
centre, each part fitted to its wheel, the tube fitted 
on to both in a peculiar manner, and the job is 
done. The thing is simple enough ; but we are 
not aware whether it has had a fair chance on any 
line where there is heavy traffic. Of course that 
is the real test of efficiency. 


RAIN AND HAL. 
An interesting essay on the cause of hail and 


rain has been laid before the French Academy by 
M. Renou. 
are produced in the same way—viz., by the passage: 
of a snow-cloud, or cirrus, through a vapour-cloud, 
or cumulus. The cirrus is generally situate at a 
height of nearly 7,000 yards above the earth, and 
consists of fine particles of congealed vapour. 
‘Under certain conditions it falls through the cumu- 
lus, which is generally at a much lower level, and. 
in doing so it adds to the waster the latter contains, 
and by abstracting its heat converts.it into rain. If 
the abstraction of heat goes on to any great extent, 
the particles of water become frozen, and 


Rain and hail, according to the writer. 


fall on 
the earth as hail. 


THE SUN. 
The first and most important office the sun has 


to perform in our system is to keep it together, to 
keep its members from parting company, from 


seceding, and running off into outer darkness, 
out of the reach of the genial influence of its 


beams. Were the sun simply extinguished, the 
planets would all continue to circulate round it as 
they do at present, only in cold and darkness; but. 


were it annihilated, each would from that moment. 
set forth on a journey into infinite space in the 
direction in which it happened then to be moving ; 
and wander on, centuries after centuries, lost in 
that awful abyss which separates us from the stars, 
and without making any sensible approach even to 
the nearest of them in many hundreds of thousands 
of years. The power by which the sun is enabled 
to perform this office—to gather planets round its 
hearth and to keep them there—is the same in 
kind (though very different in intensity) with that 
which, when a stone is thrown up into the air, 
draws it down again to the earth.—Oro. 


BREGUET, THE FRENCH WATCHMAKER. 
This celebrated man, says Captain Gronow, in 
his “Recollections,” was greatly encouraged by 
the Allies in 1815. The Emperor Alexander 
purchased several of his watches, and the Duke 
of Wellington had one which, on touching a 
spring, struck the hour and the minute. The 
Duke carried it for many years, and it proved 
of great service to him on many occasions. 
It cost, I was told, three hundred gui- 
neas. ; Breguet was, without doubt, 
the best and most scientific watchmaker known. I 
frequently visited his shop, and had many conver- 
sations with him; and although at that time 
getting old, he was full of energy and vivacity. He 
was not an advocate for flat watches, as he said they 
impeded the proper action of the wheels, and 
could not be depended upon as time-keepers. He 
defied any one to make a watch so good as those 
made on his own principle. The prices he paid to 
his best workmen were enormous, there being few 
to whom he could confide his watches, as so many 
were drunkards, and could only work a day or two in 
the week. He told me that he paid some cf them 
thirty francs a day, and none less than a Napoleon, 
and that throughout Paris there were only fifteen or 
twenty able to execute the delicate work necessary 
for such watches as he made. Breguet wasa great 
encourager of merit. He used to say to his young 
workmen, “ Don’t be discouraged, or allow a failure 
to dishearten you; accidents will happen; miscal- 
culations cannot altogether be avoided; be perse- 
vering, industrious, sober, and honest.” Such was 
the advice he gave, and he frequently enabled those 
in his employ who were skilful, steady, and indus- 
trious, to arrive at opulence. Breguet, besides his 
scientific knowledge and mechanical skill, possessed 
great general information. Napoleon himself, 
knowing his abilities, frequently went incognito to 
the workshop, and conversed upon the improve- 
ments which he was anxious to effect in cannon 
and firearms. The Russian campaign and its 
disasters put an end to all projects on that score. 


Trevithick’s locomotive, made in 1804, was the 
result of a wager of 1,000 guineas, made by Mr. 
Samuel Homfray, of the Pen-y-darren Works, that 
he would convey a load_ of iron for a distance of 
nine miles along a cast-iron, tramroad. 
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Such are the two grand aérial currents, which by 
their mutual influences, give rise to the various 
winds that agitate both hemispheres, apparently. so 
capriciously, but in reality, with the utmost preci- 
sion as to cause and effect. In downright contra- 
diction to the general supposition about the uncer- 
tainty of the wind, to which we compare all human 
uncertainties, it has been observed from time im- 
memorial that in all countries, the crop of wind 
blowing during any given period, follows a 
regular rotation. That is to say, given- a certain 
wind blowing at any time, we can always infer the 
direction of that which is to follow, with an amount 
of probability sufficient to establish a law of wind 
rotation.. , 

There are local causes resulting from the physi- 
cal geography or conformation of different coun- 
tries and places, which modify the normal directions 
of this rotation or sequence of the winds, but, gen- 
erally for the northern hemisphere, the following is 
the regular ‘‘ shifting” of the wind. Suppose at 
any time it is south, then it will next shift to south- 
west, then to west, to north-west, to north, to 
north-east, thén to east, then to south-east, to 
south again, to recommence its circle or gyration. 
Here is the formula :— 

S, S.W., W., N.W., N., N.E., E., S.E., S.E., 8. 

Not, indeed, that it will necessarily go through 
all these gradations, but that such is the general 
nature of the shifting, leaving us to infer the pro- 
bable shifting by ether indiċations, of which more 
in the sequel. 

Thus, Lord Bacon, in his work on the winds, 
long ago adverted to this fact established by ex- 
perience :—‘* When the wind changes conformably 
to the motion of the sun, thatis, from east to south, 
from S. to W., from W. to N., and from N. to E., 
it seldom goes back, or if it does, it is only for a 
~ short time ; but if:it moves in a contrary direction, 
namely, from east to north, from N. to W., from 
W. to S., and from S, to E, it generally returns 
to the former point, at least before it has gone 
through the whole circle. | 

‘f If the south wind begins to blow for two or 
three days, the north wind will sometimes blow 
suddenly after ; but if the north wind blows forthe 
same number of days, the south wind will not rise 
until after the east has blown awhile.” 

The next column, marked Tem., gives the 
temperature by the thermometer ; for, to know the 
state of the air, not only the barometer but the 
thermometer must be examined. : 

The third column states the direction of the wind, 
Z being calm; the next its force—thus O to 3, 
light wind ; 3 to 5, moderate; 5 to 7, fresh; 7 to 
8, strong; 8 to 10, heavy ; 10 to 12, violent, 

The fourth and fifth columns give the extreme 
force and direction of the wind since the previous 
telegram—obviously a useful precaution, as such 
extreme force and direction have a bearing on the 
continuance or change of the wind in the district. 

The sixth column gives the appearance of the 
sky and general weather, as explained below the 
table, by means of the initials, thus M.O., misty, 
overcast, This is a most important column. It 
certifies nature’s own immediate appeals to the 
human vision. Admiral Fitzroy said, ‘‘The ap- 
pearances of the sky should be vigilantly noticed.” 
All antiquity noticed such signs; all the poets, 
Homer, Virgil, Horace ; all the writers on natural 
things, Aristotle and Pliny among them, insisted 
on “ the appearances of the sky;” and fora dead 
certainty there’s nothing like the clouds to consult 
about the weather, We believe in the barometer, 
decidedly, but, cum grano, that is, with due con- 
sideration, but we believe in the clouds implicitly, 
because they really show. everything that is con- 
nected with stability or change of weather as 
dependent upon the respective play of the two 
grand currents before mentioned, and any other 


atmospheric condition superinduced by other causes, ; 
to which we need not refer on the present occasion. | 


Decidedly the study of the clouds should be prose- 


cuted most assiduously 
nosticate coming weather. ; 


The seventh column gives the rainfall, which is, i 


* From Colburn’s United Service Magazine, 


by all who would prog- | 


indications from the skies. 


> last column shows the state of sea :—O, dead | Armengaud $ new work, enti Vag 
The last colnmn shows the state of seg :—O, dead nole des Mécaniciens,” has the following engraving 


and. description of a hydraulic pivot proposed by 
Mons. Girard for heavy turbines. 


calm; 1 to 2, calm; 3, swell; 4, rather rough ; 5, 
considerable swell : 6, much swell or sea ; 7, crested 
waves ; 8, great swell, high sea ; 9, very high sea, 

Now let us see how the “ probabilities” an- 
nounced by the Meteorologic Office are got at. We 
will take the weather table for April 10, in which 
for the northern coasts the announcement was— 
“Wind, E.N.E. to S.S.S. Moderate to strong, 
some rain,” a 

Well, in the first place, one of the weather rules 
established by experience is, that “if a fall of the 
barometer takes place with a rising thermometer 
and increased dampness, wind and rain may be 
expected from the south-eastward, southward, or 
south- westward. | 


First, then, by comparing the barometer-reading | 


with that of the previous report, it appears that a 
fall had occurred at Nairn, Aberdeen, Leith, and 
Greencastle. 

Secondly, at the same places the thermometer 
had risen. 

So much for the barometer falling and the ther- 
mometer rising, for southerly weather, according 
to the axiom above quoted. 

Thirdly, in the column marked ‘‘ Weather,” we 
find “misty, overcast and cloudy,” in the north 
generally, that is, the ‘‘dampness” of southerly 
weather. 

Finally, the wind was, respectively, E.N.E., 
N.N.E., E.; and at Greencastle if was already 
E.S.E., clearly shifting to the southward, exactly 
in accordance with the wind shifting of the 
northern hemisphere before given. | 

Similar reasonings may be applied to the pro- 
bable weather.as deduced for the other coasts ; and 
we may state that the weather table for the 13th 
of April completely confirmed the predictions in 
every particular. Everywhere the wind became 
southerly (or south-westerly as announced for other 
coasts) with the expected concomitants. The only 
place where a northerly wind blew was Shields, 
but we may state that the wind at this place is 
often only local, owing to its sheltered position, that 
is, the wind at Shields may always be very differ- 
ent to that blowing in the offing. 

What would the celebrated French astronomer, 
Arago, have said of this accomplishment, after 
having declared that it would be imposible, in the 
present state of our knowledge, to predict with any 
certainty the weather of any year, month, week, or 
even single day to come? Nay, he even added :— 
‘‘ Never, whatever may be the advance of the 
sciences, will honest scientific men, if they care 
about their reputation, venture to predict the 
weather,” 

But to proceed with the metkod of the Meteoro- 
logic Office. The probabilities of ordinary weather 
may not be of much importance, and yet it seems 
strange that these forecasts should be undervalued, 
since it is necessarily out of them that the Storm 
Signals (which everybody wants) must result. 
That the forecasts have been sometimes incorrect, 
we fully admit ; but this is no reason why greater 
accuracy may not result from longer practice in the 
new science, which we cannot doubt is destined to 
reach the very confines of certainty, in forecasting 
the storm, and so becoming the greatest blessing 
to the millions that sail the deep and the hundreds 
of thousands of ships that bear them in their peri- 
lous voyages. 


STEEL TyRE-MAKiING.—Messrs. Thomas Firth 
and Sons, the well-known steel manufacturers of 
Sheffield, are now going extensively into the manu- 
facture of cast-steel tyres. They have established 
a London. office at 4, Westminster-chambers, 
Victoria-street, 

Ii a locomotive engine, fitted with the link 
motion, be raised frora the ground, and its wheels | 
revolved in the air, jt will be found that, with. the | 
same opening of the regulator, they will revolve , 


faster when the link is merely in mid gear than | 


when in full gear. The compression of steam, with | 
an early cut-off, arrests the momentum of the, 
reciprozate and unbalanced revolving parts, and 
increases the rapidity of their motion. 7 
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A HYDRAULIC PIVO 


P 
Mons, Armengaud’s new work, entitled “ Vig- 


OT. 


} The shaft, 4, is 
of cast iron, and hollow. The solid cylindrical 
arbor, B, is fixed; and the shaft turns around it. 
The hollow shaft and fixed arbor have each a disce, 
Cand D, fitted upon it so tightly that water cannot 
penetrate the joint. These discs have grooves 
turned in them, as shown in the engraving. Into: 
the groove, that is, half-way between the periphery 
and the fixed arbor, water is pumped through a 
pipe, a, under a pressure nearly sufficient to lift the 
eine turbine. If the dia- 
meter of these discs and 
the pressure of the water 
are properly propor- 
= tioned to each other, the 
/paa== discs - will be pressed 
SE apart with the degree of 
=== force that is most econo- 

: mical; if the pressure ig 
in excess, there will be 
too much leakage, and 


too much work for 
the force-pump; or 
if it be deficient, 


there will be too little relief from pressure, 
and ġġ consequently too much friction of the 
discs; upon each other; there should be a little 
leakage for lubrication, and experience will soon 
show how much is best.’. The nut b, is to set up the 
disc D, to compensate for wear between the discs. 
In some cages the head of water is sufficient to give 
the necessary pressure, so that a pump will not be 
needed. The idea of separating rubbing surfaces 
by hydraulic pressure is old. Mons. Candiat, 
twenty years ago, relieved turbines by pumping in 
water under the pivot. Bramab, long before, had 
done the same for various purposes. Mr, Renwick, 
of New York, had patented the application to the 
thrust-bearings of screw-propellors. Mr. White- 
law, of Glasgow, relieved slide-valves in this way ; 
and Mr, Winans is now using the device in his 
yacht. But the concentric grooves, and pumping 
the water into the middle groove, seems to be a 
new device, which perhaps may be applicable to 
screw propellors.—American Artisan. . 


COKE OVEN. | 

An invention has been provisionally specified by 
Messrs. William Morgan, of Brendon Hills, Somer- 
set, which consists, first, in constructing coke ovens 
with moveable bottoms; he either hinges the 
bottom to the oven, or he makes the lower part 
and bottom of the oven, capable of being separated 
from the upper part, and mounts the lower part 
and bottom upon wheels, When the coking is 
completed the charge of coke may be wheeled away, 
and readily removed, or he fixes the uven so that 
they may be tilted to allow of the charge issuing 
from the ordinary doors. Secondly, in constructing 
the floors of coke ovens inclined with one or more 
feed apertures at the top, and with one or more 
doors for the discharge at the bottom of the incline. 
These incline floor ovens may be in single rows, or 
they may be arranged back to back, with flues 
running between and under the floors, as well as 
on all sides of each oven, or the oven may be set 
radially. Third, in fitting ovens with trunnions, 
to permit of their being turned to render the coking 
more uniform, or instead of trunnions, in fitting 
them upon wheels, or upon bearings, which allow 
of the ovens being revolved. Mr. Morgan claims 
as his invention the running of coke before 
cooling directly from the ovens into closed boxes or 
reservoirs, to keep it from contract with the at- 
mosphere until cold, and the introducing of jets of 
water or steam to remove sulphur and impurities 
from the coke. The boxes are provided with 
suitable inlet and outlet apertures and doors. 


PORTABLE Enagines.—One well-known firm of 
agricultural engineers are now working a portable . 
engine with 8in. stroke, at 250 reyvolujigns per 
minute, the pump being worked from a second 
motion, at half speed: -` - i 
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COMPOSING AND D 
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eae TYPE, 
db assist. our readers to thoroughly master the 
AL. subject its treatment will beset forth under three 
general heads or divisions, viz., (1), themechanism for 
conveying the type to and from the type cases and 
composing and distributing tables, including the 
arrangement of the type cases; (2), the mechanism 
for distributing the type in connection with 
the aforesaid means, and (38), the mechanism 
for setting the type in connection with the first 
named means. 

Division I.—Under this head will be described 
the mechanism for conveying the type from. place 
to place, the arrangement and construction of the 
type cases, with the mode of delivering and receiv- 
ing the type in the same, together with the various 
devices for indicating what types are to be thus de- 
livered and received in the process of composing and 
distributing. The typeis carried to and from thecases 
by means of a constantly revolving wheel J, placed. 
horizontally upon a central axis ; this wheel is not 
sh daa by its axis, the pin 49, forming said axis, 
being merely to keep the carrier accurately in a 
central position. As the types are conveyed upon 
the wheel by distinct conveyors it is fitted to sup- 
port them in the following manner :—A, frame is 
formed by the addition of a metal ring f, of a 
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somewhat smaller diameter than the wheel J, and 
connected to the same by a series of bars or pillars 
71, thus leaving a space between the two sufficient 
for introducing the inner ends of the conveyors. 
The wheel J is supported by the ring, which is 


' elevated above the bed plate, and runs upon wheels | 


fe, as shown in Fig. 2. The wheel J is 
made to revolve by a toothed circle l, secured to 
the under side of the arms, into which a pinion k 
works, and which is driven from beneath by being 
geared to the main shaft S, as seen in Fig. 3. The 
conveyors, which form an essential part of the type 
carrying apparatus, are attached to the wheel, so 
that their inner ends occupy the space between the 
ring jf> and the rim of J. The general 
shape of these is that of an L-shaped 
plate, an end view of which is shown in Fig. 1, 
and end elevations in Fig. 2, and others yet to 
appear. The setting up conveyors c, however, 
difer slightly from the distributing con- 
veyors d, the former being made to receive the 
type from the cases, while the other is to deposit 
them therein ; in other respects both are required 
to go through the same set of motions upon the 
carrying wheel J. These motions are of two kinds; 
the one is an oscillating motion towards and from 
the centre of the wheel J, upon a vertical pivot 
c15, dë, which connects the plate to a link c16, 16, 
that is hinged to the wheel also by vertical pivots 
c7, d7, ; and a second a sliding or reciprocating 
motio® in the direction of the circumference of 
the wheel, i 

“Before commencing our description of the 
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mechanism of the ‘‘ conveyors’ we may here 
state that Fig. 4 is a horizontal section of 


Fig. 1 (in our last), showing the mechanism 
below the table or bedplate; Fig. 5 is aj 


transverse vertical section of the same, the 
line E, F, Fig. 1, indicating the plane of section, 
and looking in the direction of the arrow opposite 
to that line ; Fig. 6 is a similar section taken in 
the plane indicated by the line G, H, and looking 
in the direction of the arrow opposite to that line; 
Figs. 7 and 8 are transverse vertical sections of 
the same, the line G*, H*, Fig. 5, indicating the 


plane of section, and looking in the direction of the 


arrow opposite to that line, showing the parts in 
two different positions. | 

As to the mechanism for gripping the type. 
This is formed of a simple spring, ¢!8, d!8, which is 
screwed or rivetted to plate c or d, and the loose 
end or point of which extends beyond the outer end 
of said plate, so that the same opens by coming in 
contact with the type as the conveyor advances 
with the carrying wheel, and by suitable mechanism 
hereafter described the type is pushed between the 
spring and plate, and held there until it is to be 
delivered at the proper case, channel or receiver. 
While in the conveyor this type is supported by a 
foot c19, d9, as will be seen in Fig. 15, and this foot 
is common to both classes of conveyors. On the 
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inner edges of the descending portions of the 
L-shaped plates ¢ and d are friction rollers c%, d?5, 
which bear against dogs f3, hinged to the ring 7s, 
and subjected to the action of springs which have 
a tendency to force the conveyors out from the 
centre. The dogs are provided at their loose ends 
with concave recesses 18, intended to receive the 
rollers, c2, q21, and to contain the conveyors when 
they have arrived in their most advanced position. 
While passing the front of the table or bed plate 
of the machine the conveyors are prevented from 
moving out in a radial direction by a stationary 
rail j!5, and in order to reduce the friction, rollers 
c22, 2, are inserted in the outer edges of the con- 
veyors, which bear against said rail, as shown in 
Fig. 1. After passing this stationary rail the con- 
veyors are held in towards the centre by the action 
of the indicator points c23, d2, against the inner 
concave surface of the excavated rim m5. A 
detached inside elevation of this rim will be shown 
in Fig. 17, and sections of the same are shown in 
Fig. 2, and will be in Figs. 14, 15, and 16. This 


rim is provided with a combination of excavations, 


which correspond to the set given to the indicator 
points, either by the action of the compositor on the 
keys L, or by the nicks on the edges of the types 
and the distributing mechanism to be described. 
For instance, if the indicator points of a conveyor 
are set to correspond to the letter a, said conveyor 
willtravel round on the excavated rim until it 
arrives at such a point where the excavations in 
the rim correspond to the set of the indicator for 


said letter, At that point the indicator is allowed 


shown in Fig. 14. 
permitted to move out in radial direction the pin 


i 
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ssure of the spring dog f!5, and to 


to follow the pre 


move in a radial direction towards the type cases. 
| While moving in this direction the lever c?°, or d®, 


on the conveyor comes in contact with a stationary 
cam uU, at the under surface of the carrying 


wheel J, and by the action of this lever a slide c™, 


d4, is operated, which causes a type to be delivered 
to the setting conveyor, or to be discharged from 
the distributing conveyor. The cam u acts when 


the conveyor is allowed to move in a radial direc- 


tion and caused. to stop. By the radial motion of 


the conveyors the point of this cam is made to catch 


under the point of the lever c or d®, and as the 
wheel J advances said lever pushes out the slide. 
At the same time the conveyor is held up to its 
work by a pin w6, projecting from its upper edg , 


and made to catch outside a sectional flange w!7, 


secured to the periphery of the wheel J, as will be 
When the conveyor is not 


u'§ keeps behind the flange w7, as will be shown in 
Figs, 15 and 16, and the point of the lever c% or 
d20 does not strike the cam ulë, The levers c?°, d2? 
are pivotted to the plates c, d, as will be shown 
clearly in Figs. 14, 15, and 16, precisely in the 
same position in the setting and distributing con- 
veyors. But the slides ¢?* in the setting conveyors 


arè in a different position from the slides 
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conveyors, The slides 
setting conveyors are below the 
foot c?9, which supports the type, and they 
ack on rods m8, which extend under the type 
cases K (and to be shown in Fig. 14, where a 
setting conveyor will be shown in the act of taking 
a type). The slide d* of the distributing con- 
veyors is situated above the foot d'y, and by its 
action the type caried by the conveyor is pushed 
into the case. 


d24 of the distributing 
d*4 of the 


| BLAST FURNACE SLAG. 

For the past two years the granulation of blast- 
furnace slags has been successfully accomplished in 
France, the whole of the inconvenience usually 
arising from the accumulation, of masses of vit- 
reous matter being thus avoided. The slag is 
simply permitted to run into water instead of run- 
ning upon the ground as usual. The water used 
is the waste from cooling the tuyeres, &c. A 
suitable pit is formed to receive the water, and the 
molten slag is run through a gutter into it—of 
course, becoming finely divided and friable. The 
slag-sand is raised by an endless chain of buckets, 
and removed in carts, or otherwise. It is useful 
for making mortar and silicous bricks, as well as 
for agricultural and a variety of other purposes. 
The invention of the process is due to Mr. Minary, 
and may be seen in use at the works of the Fran- 
che-Comte Forges Company, in the department of 
Jura. The sands vary in colour from dingy-grey 
to dark brown or black, and weigh about 1,200 


kilogrammes the cubic metre. 
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REVIEWS. 

English Cottages. By a Practical Surveyor and 
Builder.—London: Atchley and Co., 106, Great 
Russell-street, W.C. Price 2s. 6d. 

Tue real “homes” of Englishmen and English 

women are becoming things of the past, so far as 

those in cities are concerned. Our railway and 
street “improvements” are being accomplished at 

a fearful sacrifice to the domestic comforts 

of the working man. The fact cannot be 

gainsaid. Not one of his wants are cared 
for by our great companies or ‘“‘ improvers;”’ 
that is left to philanthropists and a small fry of 
scribes, quasi-religious and altogether ignorant of 
the workman’s wants, who set themselves up, for- 
sooth, to preach to him temperanceand “ goodyness,” 
and a host of “ extras” about which he does not 
care one button ; a set of people who will pathimon 
the back, treat him to liberal doses of “tract” litera- 
ture of the most most wishy-washy character ; and 
all the time try to cut the feet away from hin— 
under the plea of ‘‘ Conservatism ’’—when he tries 
to get the franchise, and so enable him to throw in 
his mite towards altering the corrupt state of things 
so glaring in the construction of the national 
political fabric. But we are not supposed to be 
politicians, only mechanics; though we can bide 
our time, and improve the present moment by 
either recommending or adopting what is good. 

A real, thorough English home is a good thing, 

that all wish to possess, and the beautiful work now 

before us will go a long way towards showing 

the labourer and mechanic how the possession of a 

neat homestead is to be carried through. 

And the publishers are deserving of every success 

for doing what they have done. “English Cot- 

“tages” consists of a series of original designs, 

views, elevations, plans, and all detail drawings 

necessary for the erection of the said cottages, 
together with bills of quantities, specifications, and 
estimates ; in fact, goes the greatest part of the 
road in showing how to erect healthy moral homes for 
the working man. ‘The first part—there are seven, 
of which three are published—begins with cottages 
at £55 (?), and travels by gradation up to four and 
five times that amount, one part being devoted to 
the necessary letterpress indicated above. With 
this work in hand a practical man, if necessary, 
could go to work, and not only estimate for, but 

carry out to completion his own habitation. A 

hundred men, united, could purchase a freehold or 

long leasehold in the suburbs, and get erected, at a 

comparatively low figure, a village of no incon- 

siderable proportions—all the more to be prized 
because done without any “assistance” or patro- 
nage. Many a building society has been carried 
to a successful issue by working men. Our model 
village could be erected and inhabited by means of 
the same description of talent. We heartily re- 
commend ‘‘ English Cottages” to all who are in 
search of a home, and shall be glad to find in 

our advertising columns the prospectus of a 

mechanic’s village—and that at no distant date. 


Gossip, Chat,and Song. London: Johnson, 121, 
Fleet-street. 

Tus pennyworth is conducted by the Secretaries 
of the Working Men’s Club and Institute Union 
and the Metropolitan District Association of Work- 
ing Men’s Clubs and Institutes. Though there is 
not much of it, what there is is very readable. 
There are plenty of ‘contingent promises,” but 
working men.have an awkward habit of making 
comparisons, not only as to quality but quantity ; 
and though they may easily admit the existence of 
the former, they cannot very easily do so for the 
latter. Ifthe conductors of this publication wish 
their bantling to thrive, they should at once double 
the number ofits pages. The matter is good and 
exceedingly well printed. 


Working Men’s Discussions. London: The 
Working Men’s Club and Institute Union, 150, 
Strand. 

We have before us three pamphlets which con- 

tain excellent summaries of discussions between 

members of all classes of society at the social 
meetings of the Working Men’s Club and Institute 


| Union, held in Exeter Hall. 


The subject of the 
first discussion was, ‘‘ How far are the disadvant- 
ages under which the working classes labour 
attributable to causes within or beyond their own 
control?” The second subject is, “ Would a large 
extension of the Franchise promote the well-being 
of all classes of the community ?” That of the third 
is, “Is it the duty of the Government and local 
authorities to assist the industrial classes in pro- 
viding themselves with better dwellings?” All of 
these pamphlets—they are but twopence each—we 
cordially recommend to every working man. The 
idea of publishing them is a good one, and deserves 
every encouragement, and a careful perusal of all 
the arguments will go a long way in educating the 
reader in the subject treated of. In the first dis- 
cussion Mr. Bainbridge thoroughly sifted the 


condition of the * serfs of the soil,” the 
agricultural labourers; and to say that he 
simply speaks the truth may be saying a 


deal, but not half enough. It is a common 
belief that all the country children are “ pictures of 
health,” flaxen-haired, ruddy-cheeked, bright- 
eyed, and “strong as young ponies.” A pretty inti- 
mate knowledge of ‘‘the country,” and lengthy 
explorations among its inhabitants has failed in 
finding for us among the families of labourers any 
children possessing more than one of the above 
attributes—the hair! As a guide to the reason 
why for this, we give the following respecting 
house-room which the last census disclosed :— 
At that time there were— 
18,983 one-roomed houses with 6 persons in each. 
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We are afraid that not the slightest alteration 
has yet taken place. Altogether the condition of 
the labourer is a disgrace to the “landed gentry,” 
“ lords of the soil,” &c., and we could almost fancy 
the labourer performing his round of duties to be 
almost a perambulating curse. Once more we cor- 
dially recommend these pamphlets to every work- 
ing man, assured that, having read them, he will 
thank us for having drawn his attention thereto. 


Modern Marine Engineering applied to Paddle 
and Screw Propulsion. By N. P. Bureau. 
London: E. and F. N. Spon, Bucklersbury. 
Part VIL. 

To the most unobservant the fact is patent that the 
subject of this work just now occupies a great deal 
of attention, and deservedly so. We have many 
competitors, availing themselves of every new tool 
orimprovement in tools—competitors who patronize 
well the ‘‘ schemer,” philosopher, and chemist ; 
and to “ keep the wind”’ from them there is but 
one way, well-known to all. There is not 
the slightest doubt but that Mr. Burgh’s 
work will materially assist our engineers both 
in constructing and theorising. On _ several 
occasions we have drawn attention to this 
work, and have only to renew our encomiums with 
part VII before us. It is quite up to the mark, and 
as full of interest as its predecessors. When com- 
pleted it will form a splendid volume, and a fine 
addition to the mechanic’s library. 


The Homes and Domestic Comforts of the Working 
Classes of Great Britain. 
Tue little pamphlet before us is reprinted from 
the pages of the City Press, to which the matter 
was contributed by Mr. W. Austin, architect and 
civil engineer. Mr. Austin—an old friend of the 
working man—endeavours to show the social and 
general improvements required, and how to accom- 
plish them in all large cities, towns, &c. Very happy 
indeed would a good many of us be if the require- 
ments inthe pamphlet were carried out; but we 
are sorely afraid that many of them never 
will be, at least not in our day; for as many 
more there are sundry Acts of Parliament, which 


only require carrying out honestly to render the 
condition of our vast working population all 
that even Mr. Austin could wish it. ‘The various 
sections of the pamphlet are printed in juxtapo- 
sition, the concluding one of which we extract :— 
The active and bene- By genuine good feeling , 
volent aid and co-oper- and patronage of those 
ation of the employers who are really deserving 
and leading foremen of as steady, industrious, 
large establishments, work- persevering workmen, 
shops, factories, &c.,soas labourers, &c., avoiding 
to show the working men, undue or unfair partiality, 
“that a genuine spirit of ard offering some stimulus 
good feeling exists to help to men to give a truly 
those who will helpthem- ‘fair day’s work” for a 
selves,” by those who are fair day’s wages” without 
their employers and requiring constant watch- 
directors. ing and supervision. 


TECHNICAL CHEMISTRY. 

New Method for Extracting Bromine and Iodine 
From Seaweeds, and of Estimating Iodine by 
Means of Alkaline Hyposulphites, by M. Ep. 
More. 


Sopa has long been obtained by burning dried 
seaweeds in open trenches. But great loss is sus- 
tained in this primitive operation; part of the 
alkaline salts are transformed into sulphuretted 
products or insoluble silicates. Chlorides of mag- 
nesium and iodides of sodium are decomposed, 
and then hydrochloric acid, iodine, bromides, and 
chlorides of sodium volatilise. 

Many attempts have been made to directly 
obtain the soluble salts contained in the weeds by 
means of maceration, both cold and hot; but the 
transportation of them to the factory was often 
impracticable, the product of the maceration de- 
colourised with difficulty, and the evaporation of 
the liquids was expensive. 

In England Mr. Edward Stanford has lately sub- 
mitted the weeds to dry distillation. The results 
of the operation were empyreumatic oils and car- 
bonaceous residues, from which latter he extracted 
the salts, and then the bromine and iodine; this 
method is also a failure, necessitating, as it does, 
considerable manual labour, large quantity of 
material, and difficult transport. 

My method avoids all these inconveniences. In 
fact, I merely carbonise the previously dried weeds 
in the open air during all weathers, and on the 
spot where they are collected, using a portable 
apparatus—a kind of small furnace, which pro- 
duces a charcoal which I then easily and quickly 
wash in a displacement apparatus. 100 parts of 
fresh weed generally represent 20 parts of dry, 7°5 
of carbonaceous residue, and 3 of ashes. 

As to the quantities of iodine and bromine, they 
vary according to the kind of plant employed ; 
thus, as proved by M. Gaultier de Claubry, it is the 
large laminaria which contain most iodine. 

The product of the lixiviation is concentrated in 
vats heated by steam ; I then extract the sulphates 
of potash and the chlorides of sodium and potas- 
sium ; then, after having added a hypochlorite or 
some hyponitric acid treat them by benzol in a 
special apparatus so arranged that the carbide of 
hydrogen removes the iodine from the liquids to 
give it to the soda or potash, and thenthus regene- 
rated proceed indefinitely. 

The mixture of alkaline iodide and iodate 1s next 
precipitated by hydrochloric acid, or better still, by 
chlorinated liquids, residues af the manufacture of 
bromine, and the iodide obtained is then dried. 
Finally, the bromine is extracted from the liquids 
freed from benzol, either by treating by sulphuric 
acid and peroxide of manganese and distilling, or 
by directly eliminating it in a liquid state in the 
liquids concentrated and strongly acidulated. 

Estimation of Iodine.—The method by which I 
propose to estimate iodine is based on- two well- 
known principles: one, the solubility of iodine in 
benzol or petroleum ; the other, the decolouration 
of iodised solutions by hyposulphite of soda, which, 
on account of its stability, is preferable to the 
sulphite, or sulphurous acid recommended by 
Dupasquier and M. Bunsen. 

The operation is as follows : 

First prepare a normal liquid containing, for each 
litre of water, about forty grammes of hyposulphite 
of soda, so that fifty cubic centimetres of this solu- 
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tion will completely decolourise one gramme of 
iodine. 

Then take ten cubic centimetres of the iodised 
liquid to be tested, diluted with water, if it be very 
concentrated or rich in iodine ; then add carefully, 
after it has been acidulated with hydrochloric acid, 
some drops of hyponitric acid. When it becomes 
yellow, shake it with benzol or petroleum, which 
will immediately turn rose or violet. Separate the 
iodised benzol from the acid liquid, and repeat the 
operation until the solvent liquid ceases to become 
coloured. 

Collect the iodised benzol resulting from these 
treatments, and wash it with distilled water, which 
will remove all traces of chlorated or bromated 
compounds without removing any appreciable 
quantity of iodine. Then, while stirring in- 
cessantly, add, by means of a burette, graduated to 
tenths of cubic centimetres, the normal hypo- 
sulphite liquid until all colour is destroyed ; each 
cubic demi-centimetre of the normal. liquid will 
correspond to one centigramme of iodine contained 

n the liquids assayed. 

It is always necessary to desulphurise solutions 
containing sulphides, sulphites, or hyposulphites, 
by boiling them with nitric, sulphuric, or hydro- 
chloric acid. 

To ascertain the purity of commercial iodines, 
dissolve fifty centigrammes or one gramme, in 
diluted alcohol, and operate as above. 

To ascertain the quantity of iodine in dry or wet 
sea plants, cut them into small pieces ; place them 
in a porcelain capsule and cover them with alcohol; 
set fire to the alcohol, carefully stir the mass with 
a glass rod, and the carbon will be obtained, 
without loss of iodine; then well wash the latter, 
and act on the solution as above described.— 
Chemical News. 


PHOTOGRAPHIC GOSSIP. 

Depth of Focus.—Mr. J. T. Taylor, the 
respected editor of the British Journal of Photo- 
graphy, has just given us a sound and excellent 
article on a subject which some few years since 
originated a somewhat sharp controversy. This 
subject, viz., ‘“ depth of focus,” is a very important 
one, and should receive careful attention from 
every photographer who is desirous of giving pic- 
torial value to his productions. In the course of 
the above-mentioned controversy we remember 
that the then editor of the British Journal—a 
well-known microscopist and amateur photographer, 
denied the existence of any such quality as “ depth 
of focus,” and although in an optical and technical 
mode of speaking he had a perfect right to do so, 
yet, accepting the term in the more general sense 
which photographers at large attached to it, he was 
undoubtedly wrong. Mr. Lake Price, Mr. A. H. 
Wall, and others, who took part in the argument, 
as reported in our last ‘‘ notes,” reasoned in favour 
of the quality recognised under the ordinary term, 
and the last-named gentleman suggested that 
that to avoid confusion and useless quibbling the 
less technical and more comprehensive word 
“ definition ” should be substituted for the more 
scientific term “focus” in deference to the 
squeamishness of technical sticklers for pure 
matters of fact. To go to the root of this argument 
we should have to consider aerial perspective, 
its effect upon objects retiring from the eye, in 
regard to their relative degrees of definition, and 
the varying character of details in the more or less 
remote planes of distance, and then consider how 

far the photographic rendering of distant objects 
accorded with its principles ; but as neither time 
nor space will at present admit of this we shall 
content ourselves with merely reminding our photo- 
graphic readers that the more or less perfect ren- 
dering of natural truth in regard to distant objects 
depends rather upon their own powers of observa- 
tion in studying nature, and the consequent use 
they make of their lenses, than upon the character 
of the optical instrument itself. A lens wanting 
in “depth of focus” or “ definition,” having that, 
strictly speaking, impossibility, a mathematical 
focus or point, may be a marvel of optical skill, 
but as a means of producing pictures it is utterly 
useless. Mr. Taylor, in the article already men- 
tioned, says :—“ We have a whole plate four-inch 
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lens in which there was. so little depth of focus 
that in taking a portrait, when the tip of the nose 
was sharp the eyes and mouth were quite out ot 
focus,” in other words distorted. But he adds, 
‘Of course, we could, by the insertion of a small 
stop bring both into equal sharpness, but this 
necessarily entailed a long exposure.” In addition 
to which the use of small stops destroys the round- 
ness and relief of the images, and are a fruitful 


‘source of that hardness and uniformity of texture 


by which only too many photographs are spoiled 
as works of art. It would be well, therefore, if 
photographers made aerial perspective a branch of 
their study, and so arranged and worked their 
lenses as to secure that variety of definition in the 
retreating planes of their pictures which accords with 
the appearances of nature as seen by the human eye. 


Peroxide of Hydrogen.—The value of a mode 
of eliminating the unstable sulphur compounds 
from paper photographs by the use of the peroxide 
of hydrogen recently suggested by Dr. Angus 
Smith, F.R.S., has been questioned by J. Emerson 
Reynolds, M.D., F.R.G.S., and by Mr. E.W. Hart. 
The former states, as the result of some very careful 
experiments which he promises to continue and 
elaborate, that he believes the use of the peroxide 
of hydrogen to be only another mode of giving the 
photograph a wash in a very weak solution of sul- 
phide of sodium, and so facilitating its destruction 
rather than rendering it permanent. Mr. Hart 
argues that as itis well known that peroxide of 
hydrogen bleaches the skin, completely destroys 
vegetable colours, decomposes in contact with gold 
or silver, and is acidulated, as a means of preserva- 
tion, with hydrochloric acid, is therefore quite unfit 
for the proposed use. In reply to the latter 
gentleman, Mr. Dawson—the professor of photo- 
graphy at King’s College—asserts that, using 
Robbins’ ten-volume solution of peroxide of 
hydrogen, and testing it for hydrochloric acid with 
nitrate of silver, he found it contained so minute a 
trace thereof that a solution composed of one ounce 
diluted with a pint of water—the strength at which 
photographers are advised to use it—did not change 
the colour of blue litmous paper. He also denies 
that itis decomposed in contact with the silver 
print unless that print contains hyposulphites. 
Thus stands the controversy up to the date of our 
present writing. 

Photographing on Copper.—The Paris journal 
Cosmos has published a process of photographing 
on copper for the purpose of etching, communi- 
cated to its columns by A. M. Mialeret-Becknel. It 
may be thus described :—A perfectly smooth, clean, 
and dry copper-plate is immersed by a weak light 
in a bath containing 125 grains of sulphate of 
copper, 75 grains of sea-salt, two ounces of water, 
and a few drops of acid of any kind. After 
remaining in this from thirty to sixty seconds, or 
longer when required, the plate is freely washed in 
water, dried with some old soft piece of linen, and 
well polished by being smartly rubbed with a piece of 
flannel. This plate is then exposed under a 
negative to sunlight for from five to ten minutes. 
It is next immersed into a fixing bath containing 
hyposulphite of soda, with a few grains of chloride 
of silver. The plate, which was of a red or 
violet tint, is now found to be white in the lights, 
and the shades gradually turn black, at which 
instant the plate must be withdrawn, plunged into 
a basin of pure water, and agitated rapidly. The 
black powder deposited in the formation of the 
image is next removed, the plate washed under a 
strong jet of water, and plunged without drying 
into a mordant, avoiding all substances which act 
violently and evolve gas. The following formula 
is recommended :— 


Nine acid teestvasonsscuecctewnsswiees E LS Pares 
Bichromate of potassa (saturated solution) 2 ,, 
W Abel aan aiae NEEE TAa E E 


The back and edges of the plate being varnished, 
it is plunged into this solution, where it is allowed 
to remain until the liquid assumes a blue tint, 
when the fresh solution is carefully added, and 
the action is prolonged one or two days, according 
to temperature. The engraving is in relief, those 
parts covered with silver being those attached; by 
galvanism the shadows may be depressed, or the 
plate may be galvanically engraved. 
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BOLTON'S TELEGRAPH CODE, 


hoe. the many improvements which are to 


be tried in working the Atlantic telegraph 


cable, when it is laid, is Captain Bolton’s new 
system of codified signals, by means of which a 
single numeral often represents a whole sentence, 
and always a word. This code has for its basis‘a 
numerical arrangement by which all words and 
letters of the English language can be expressed by 
groups of figures. 
any other language capable of being rendered in the 
English character can be likewise expressed. The 
object of this arrangement is to facilitate the speed 
of transmission of messages, and to prevent the 
liability to error in the rendering of a message. 
The telegraphic symbols used to express this code 
are the dot and the dash; and the following 
arrangement is employed to signal the numbers :— 


Further, all words and letters of 


l. i 

Be 3 / n 

Bo ge os | 8&8 — — — 
a E E 9 — — — — 
5 0 — — — — — 


By this system the necessity of mixing dots with 


dashes is obviated, errors arising from the use of a 
combination of both are avoided, and the signals 
are equally simple and effective, whether used with 
a short and long signal, or right or left deflections ; 
the latter being the most expeditious. 


The code is 
divided into five parts, and they are as follows :— 

Part I. provides 110 signals, and expresses the 
letters of the alphabet. S 

Part II. provides for 1,000 signals, limited to 
three figures, and forms the ‘spelling code,” by 
which any word in any language having English 
characters can be spelt by syllables. 

Part III. provides for 10,000 signals, limited to 
four figures, and forms a special code applicable to 
commercial and political intelligence, and fre- 
quently-recurring names of places, months of the 
year, days of the month and week, time, hours, &c. 

Part IV. provides for 100,000 signals limited 
to five figures, and expresses every word in the 
English language alphabetically arranged, and 
such sentences as are coded, and is called the 
“ vocabulary and sentence code.” 

Part V. provides for 127,000 signals, limited to 
six figures, and expresses the name of every known 
place in the world. 

Each part is readily distinguishable by the 
number of figures in the group; for instance, a 
group of three figures must refer to Part IL, anda 
group of five figures to Part IV., and so on. 

Tn the formation of this method of codification 
a system of page and line has been adopted, in- 
dicating by a glance at the group of figures the 
page and line in the code-book to which they re- 
fer, thus facilitating the rendering of any message 
from code into ordinary language. 

The advantages claimed for this system of codi- 
fying by figures are the following :—Gain of 
speed, extreme simplicity of code, simplicity of in- 
sirumentation, and non-liability to mutilation in 
passing through different countries, as is now of 
so frequent occurrence on the line to India and 
generally abroad; facility of repetition, and its 
applicability to any language by translation 
without causing loss of time. 

As the resu:t of recent experiment on the cable 
on board the Great Eastern it has been shown that 
Captain Bolton’s system is capable of effecting a 
gain of 100 per cent. over that now in use, thus 
making one cable do the work of two. ‘Thus, no 
matter what instruments are used, the advantages 
to be obtained by the use of the code will follow. 
For example, an instrument sending by the ordi- 
nary telegraphic symbols letter by letter, at the 
rate of eight words per minute, can by the code 
send sixteen, and so on. 

Objections may be advanced as to the use of the 
code causing probable inaccuracy ; but a skilled 
operator can as easily transmit symbols represent- 
ing figures as he can those representing letters ; 
and the possibility of error at the receiving end is 
a very remote event. | 


Some of the inside-cylinder express engines, on 
the London aud North-Western Railway have 
weight of 11 tons 12 ewt. 2qr. 20Ib.,,or 26,000Ib. 
on the leading wheels only. | 


THE LATHE AND ITS USES.* 


Il. 
BY A PRACTICAL HAND. 
Caves, 

7O lathe can be considered well fitted until 

\ itis supplied with a large number of chucks, 
by which strange term are signified the various 
appliances for fixing to the mandril the article 
to be turned. When it is considered how 
varied are the forms which present themselves. 
to the turner, it may readily be conceived that 
much ingenuity has to be exercised in contrivinzg 
methods for mounting his work in the lathe ; 
and when in addition to variety of form, variety 
of size has to be taken into consideration, ; 
it. is plain that a large assortment of chucks 
is a necessary item in the work shop of the 
turner. A vast number of chucks are of 
necessity made of wood, as required, and 


these wooden ones are altered from time to time 
to suit different-sized work, till they eventually 


become so completely used up as to be only fit 
for the fire. In addition, however, to these, there 
are certain chucks of metal (chiefly brass or gun 


metal) which should always be ordered with a 
lathe, or fitted to it before any work (even the 
making of wooden chucks) can be satisfactorily 
accomplished. ‘The first of these, is represented in 
Fig. 20, the part a, screws to the mandril ; while 
the work is attached to the taper screw 6. The 
usé of this chuck is to hold short pieces or flat 
dises, which allow of a hole in the centre and 
réquire to be turned on the face. It is only used 
for wood-work. This is the chuck to be 
selected when it is desired to make a wooden 
chuck. A piece of sound wood being chosen 
of the réquisite size, and roughly rounded by 
the axe or chisel, a hole is made in one face 
by a gimlet rather smaller than the tapering — 
screw. The piece is then firmly screwed to 
the latter, the opposite end dressed with 
gougé and chisel, and the rest being placed across 
the end, a hand-drill for wood is brought to bear 
upon the piece. The hole thus made in tbe 
centre is then enlarged by any convenient tool 
until its diameter is only a little less than that 
of the screw cus on the lathe mandril. An in- 
. side .screw tool is then made use of to cut a 
thread of the same pitch as that of the mandril, 
or a tap of similar size-and pitch screwed into 


* Copyright of these articles reserved by the proprietor 
of the ENGLISH MECHANIC. 
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it (the former is the best but most difficult’ 


method to a novice), the piece detached from the 


| taper screw chuck, which is removed, and the 
wood attached to the nose of the .mandril on- 


which it may now be acurately fitted and finished 
to the requisite form, and hollowed out or other- 
wise, a3 may be necessary. Numberless articles 
may be in a similar manner turned upon .the 
above chuck such as the bottoms of candle- 
sticks, ring or other stands, bread-platters, small 
wheels, and so forth; it may therefore stand 
as number one of these adjuncts to the lathe. 

Fig, 21 is the face plate, another most service- 
able chuck of almost universal application in such 
work as surface-turning and boring, and where a 
hole in the centre is inadmissible. To this belong 
various dogs or cramps, a few forms of which 
are shown at a, 4, c, dœ. These hold the work 
firmly down to the surface of the plate, being 
tightended from behind by screw nuts. 
will be seén that there are four slots and 
numbers of holes in the face plate, 
of the latter being tapped for screws. These 
slots and holes may be increased in number, and 


l 


some of the latter may be square instead of round, 
and the cramps may be of all shapes and sizes, 
because sometimes it may be required to hold 
down a flat piece of brass the eighth of an inch 
thick only, and the next job may be to hollow 
an irregular block of wood of three or four 
inches in thickness, or it may be necessary to 
bore out the boss of a wheel, or to turn the rim— 
all ‘of which, and a hundred others, are cases in 
which the aid of the face plate will be in 
requisition. S 

Fig. 22 is the chuck specially used for turning 
rods of metal. It consists of two parts, the body A, 
which screws to the mandril, and the piece B, which 
passes through a slot and isclamped by a small screw 
at one side c. To these must be added the carrier 
which is of such forms as a, b, c. At Al is shewn a, 
rod of metal to be turned with this chuck in posi- 
tion for use, Of this we shall have to speak again 
when we arrive at the subject of metal-turning. 


There should be several sizes of carriers kept in 


stock, from }in. in the largest part of the ring to 
Qin. or 8in., or even much larger for heavy work. 
The amateur will, however, scarcely need these 
larger ones. The usual method of making the wood- 
holding chuck for work that is to be also supported 
by the back centre, is to have a socket cast like 
Fig. 28, c, with a central hole to take the fork a, 
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which is held in place by a set screw. This socket 
is useful for other purposes as it will hold short 
pieces of iron to be turned, but the fork is far 
inferior for general work to the piece 6; this is 
made of iron, and the end of the cross (against 
which the wood to be turned comes) is sharpened 
but must not be foo sharp, The end of the piece 
of wood has then two saw-cuts made at right angles 
to each other into which the sharpened edges of the 
cross fall, Fig. 23 D, and the whole will turn 
together without any chance of slipping. It often 


| happens, when the ordinary fork is used, that if 


the tool chances to hitch in the work, the latter is 
either thrown quite out of the lathe, or the centre 
of the fork retains its place, while the other two 
points slip and score the work. This can never 
happen with the form b, which is the most 
reliable pattern that can be devised for work of 
this nature. . 
Fig. 24, has been described in the Engrs 
Mecaanic.* It is to some extent self-centering. 
A piece of wood hollowed out conically has three 
nails, or three-square saw-files so placed within the 
cone as to present three shaip edges inwards. Any 
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piece of wood, if not too hard, will, if placed with 
one end in the chuck, while the back centre is 
screwed against the other, centre itself in some 
part of this cone, and, being atthe same time held 
by the three sharp edges, will necessarily revolve 
with the chuck. There are many cases in which 
even in this rough form such a chuck will prove 
useful ; but if it were cast in metal and the three edges 
formed by slips of steel, and. the whole accurately 
turned, it would be a very efficient and good self- 
centering chuck. In its more common form it is 
largely used by the turners of mop and broom 
handles who work rapidly and cannot afford to 
waste time in chucking their work. With the above, 
the lathe, if worked by steam or water power, is not 
even stopped,—the screw of the back centre has 
a quick thread so that a single turn to or fro fixes 
or releases the work; and thus, one handle being 
finished in a few seconds, another piece takes its . 
place in the chuck, is fixed by a half-turn of the 
back screw, and being set in rapid motion is turned 
and completed by a practised hand in less than 
one minute. . l 

Fig. 25 represents another useful chuck; gene- 
rally of box wood. It is turned conical, the largest 
end being next to the mandril; it is then wholly 
or partially hollowed_out or drilled through, after 
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which saw-cuts are made, as in the drawing. 
These allow of a certain degree of expansion 
when a piece of work is fitted into it, and it is 
tightened round the latter by driving on a ring of 
iron or brags, In the best form of this chuck the 
outside has a screw-threal cut upon it by the 
chasing tool ; and the rings of brass are similarly cut 
with a female thread. There is thus no need to 
force on the rings by blows of a hammer, as they can 
be screwed up till the work is tightly held. One 
important use of this chuck is to re-mount in the 
lathe, fot ornamentation by the eccentric cutter or 
other apparatus, any finished work that could not 


be readily}chucked in any other manner, or to hold | 
rings requiring (like curtain rings) to be turned on 


the inside. Such articles will, from the nature of this 


chuck, be truly centered at once; and their exterior: 


parts will not be liable to injury, as they would be by 
being driven into an ordinary chuck hollowed out 
to receive them. 

In the sketch this chuck is shown as it appears 
when merely drilled through the centre and saw- 
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cuts made, and before being hollowed out. In this 
condition it will answer for holding small pieces of 
brass rod for screws, &., being self centering. 


The latter work is, however, more conveniently — 


done in the self-centering die chuck or in the dog 
nose chuck represented in Fig. 26. This is made 
of cast iron, the jaw hinged, as more plainly 
seen in B. The screw clamps these jaws firmly 
together, and any small piece of work is thus 
securely held. - The centering, however, is not 


accurate, though sufficiently so for many pur-?' 


poses. 


_ The die chuck (Fig. 27) is accurately self-center- 
ing, and, although somewhat expensive, is a valu- 
able addition to the lathe. This chuck consists, 
first of all, of a socket for screw to fit the mandril, 
and round flat plate of brass cast in one piece, as 
in Fig. 28. This must be carefully turned and 
faced in the lathe. Two pieces of iron or brass 
are then screwed to the face, as B, B, 28 A leaving a 
space between, the sides of which are to be truly 
parallsl. These pieces may either be chamfered to. 
form V-pieces, or may be rectangular on theirinner 

edges ; at C, C., a part of each is cut away, and 

the outer or back plate is also filed down to 

receive the small plates D, D. E shows a groove in 
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which a screw lies, half of which is aright and halt: 


a left handed thread ; this is shown in Fig. 29, A. 
It will be evident that if this screw is placed in the 
groove of the bottom plate, and its ends pass 
through the pieces D, D, which are screwed to the 
plates, it can revolve in its bearings, but will 
have no endwise motion, the collar F resting in 
a recess under the top plate D. This screw passes 
through a projection in the back of the dies (Fig. 
28, F), which projection also goes into the same slot 
in the back plate in which the screw works when 
turned by the key (Fig. 27,B). Theabovebeingnicely 
fitted, the dies moving evenly but stiffly in their 
places, the plain top plate is screwed on, keeping 
all firmly together. This plate has a long open~ 
ing or slot, Fig. 27, through which the jaws of the 
dies and part of the screw are visible. The ends 
of the screw should not project, as any such pro- 
jection is calculated to bring to grief the knuckles 
of the turner—a consideration worth attention in 


every form of chuck—the squared ends of the 
screw lie ina recess in the small plates, as shown | 


353. 


a Screw òr short rod of metal placed between them. 
A similarly contrived chuck is often used under 
the name of a universal chuck for holding 
pieces of large diameter, and is very useful for 
taking pieces of ivory which have to be hollowed 
or otherwise worked, as will hereafter be detailed. 
In this case the jaws may be semicircular in form, 
as Fig. 30. 
Tt is however evident that these two chucks have 
a limited range only. The first can only be used 
for small work, and the only case in which the 
latter can take firm hold all round the work is when 
the jaws are just sofar apart as that they form 
portions of the circumference of one and the same 
circle. Practically they will hold the work tightly 
under an extended range of sizes, and they are thus 
of great use to theturner. The following is how- 
ever more perfect in operation, from the fact that 
it has four jaws instead of two which meet concen- 
trically. This may be made either with two long 
screws at right angles to each other, with right and 
left handed threads to each, as in the die chucks, or 
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in the section of one of these plates (Fig. 27, a). Into 
this recess the key fits over the screw end; and 
by turning this the dies are simultaneously moved | 
asunder or closer together, so as to grasp centrally 
as in the jaws of a vice, any small article, such as 
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more simply and, in some respects more satisfac- 
‘torily, with four distinct screws, all of the same 
pitch, and all with squared ends of equal size, ‘to 
allow of the same key being used to turn them. It 
is possible to use such a chuck as an eccentric 
chuck if desired, which is certainly a recommenda- 
tion in its favour over those which work always 
concentrically. The face of this chuck is shown in 
Fig 31. The ends of the four screws have a bearing 
in the small centre plate b, whilst the collars or 


fc flanges rest in a recess under the several plates 


c, c. The face of this chuck is graduated by each 
die, so that it is easy to set the jaws concentrically 
or to place one or more eccentrically to take in 
work of other shape than round or. square. The 
jaws of this form of chuck are used for two pur- 
‘poses, either to hold work inside them like a vice, 
or externally, A ring, for instance, requiring to be 
chased. on tbe outside is slipped over the jaws, which 
are then caused to recede from the centre so äs to 
‘hold the work securely. If the latter does not rùn 
truly, one or more of the screws canbe slackened 
and the opposite ones tightened, or if the eccen- 
tricity appears to be in an intermediate part, two 
adjacent screws will have to be thus slackened and 
the others tightened. On the whole this is a most 
useful pattern of chuck; 
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ANIMAL FORCE AND ANIMAL FOOD.* 

Until the last twenty years, it was generally held 
that the phenomena of animal life presented a 
totally different set of conditions to those occurring 
among lifeless matter. The invariability of the 
action of the various forces which are constantly 
producing changes in the inanimate world, was 
‘supposed to be completely altered by the presence 
of life. This alteration in the ordinary sequence 
‘of physical causes and effects was attributed to the 
‘operation of an occult power, to which the name of 
vital force was given. This agent was accor- 
dingly supposed to exert a sort of directive agency, 
by means of which the ordinary operations of the 
forces of matter were suspended or modified, and 
effects were produced of a different character to 
those observed out of animate bodies. It wagalso 
to this agent that the power of voluntary motion, 
and the exertion of internal and external mechani- 
cal forces, was more particularly ascribed, this 
power of voluntary motion being the property 
which forms the main distinction between an ani- 
mal anda plant. It is not, indeed, strange, that 
this remarkable faculty we possess of making our 
movements obey our will, or of exerting upon 
external objects the force of our bodies, should 
have furnished a subject for the wonder of all 
-thoughtful minds, and that a special cause should 
have been assumed by way of explanation. Nor, 


indeed, is the wonder at all diminished at the pre- ` 


sent time of our better understanding of the true 
causes, and of the modesin which they operate. 

Of late years, the special character of the vital 
force has found but little support from the labor- 
ious results of those engaged in investigating the 
processes that take place in the bodies of animals. 
Indeed it is apparent at first sight that the physi- 
cal forces affect living bodies just as they do every- 
thing else. The weight of all the parts shows the 
influence of the force of gravity ; and the laws of 
hydrodynamics, of heat, and of light, find rather 
favourable illustrations among the various internal 
phenomena. The same is found to be equally the 
case in the chemical processes of digestion and 
assimilation, which, as far as they are known, do 
not essentially differ from the similar processes that 
can be carried on without the body. Again, the 
bodies of animals have often been compared to 
furnaces, of which food forms the fuel. The latter 
has to be supplied at tolerably regular intervals, 
varying according to the nature of the animal, and 
the construction of his internal apparatus of assimi- 
lation, and is there made to undergo various 
changes“ which finally result in its combustion. 
Notwithstanding that this comparison is a suffi- 
ciently crude and inaccurate one, it expresses the 
gross results tolerably correctly. As far as the 
final result of the various metamorphoses of the 
food are concerned, ‘it is really consumed in the 
body. Both in the fuel of the furnace and the 
food of the body, the carbon is combined with 
oxygen to form carbonic acid, and with the hydro- 
gen to form water: whilein both cases some of the 
fuel escapes consumption, and is expelled along 
with the incombustible salts. But, on the other 
hand, while the furnace allows the nitrogen of the 
fuel to escape in an uncombined form, the body 
excretes it in the form of urea, a crystalline sub- 
stance peculiar to the animal body. If we push the 
analogy still further, and determine the heat pro- 
duced by this process of internal oxidation, we find 
the comparison still to hold good. Not only is 
heat given out in both cases, but itis actually the 
same in amount. The experiments of Dulong and 
Depretz have shown that the same amount of heat 
is given out from the body of a living animal as its 
food would produce when submitted to combustion 
in oxygen, 

In 1842, Liebig, by considering the nature of the 
tissues and the various phenomena of nutrition, 
respiration, and motion occuring therein, and apply- 
ing the known laws of chemistry to their explana- 
tion, showed the comparative simplicity which 
really underlies the complexity of most physiologi- 
cal processes. In his great work on Animal Chem- 
istry, he showed the identity in chem.cal composi- 
tion between the muscular substance and the nitro- 
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genous constituents of the food. He also, as is 
well known, divides the various kinds of food into 
two great classes, namely, those which contain 
nitrogen, and serve for the building up of- the 
muscular tissues, and those destitute of nitrogen, 
as starch, fat, etc., whose use is limited to the pro- 
duction of animal heat. These two classes he 
named flesh-formers and heat-givers respectively. 
In the same work he considers fully the subject of 
animal motion. Respecting this he teaches that 
the source of the muscular force of animals is the 
combustion of the living muscles by means of the 
oxygen conveyed to them by the blood, and that 
consequently every motion, however slight, is the 
csuse of the destruction of a certain amount of 
muscle, and the liberation of its (so called) vital 
force. 

The final product of this destruction of the 
muscular substance is urea, which passes into the 
blood, and is extracted from thence by the kidneys. 
Therefore, if the above explanation be true, the 


amount of urea given out should indicate exactly 


how much muscle is consumed; and aman work- 
ing hard ought to produce much more urea than 
one at rest, since, by reason of the great expendi- 
ture of force, a larger amount of muscle is burnt, 
The experimental proof of this was, however, very 
difficult to give, since the amount of urea excreted 
also varies, to a certain extent, with the amount 
of “flesh formers” supplied in the diet, Not- 
withstanding this failure of direct evidence, the 
explanation of Liebig has been generally held to 
be the true one, and up to the present time the 
source of animal force has been believed to be the 
oxidation of the living muscles. 

But of late years the subject of the muscular 
movements of animals has been placed in a new 
light by the now well-known relations of the forces 
of heat and mechanical energy. By the doctrine 
of the conservation of force, we know that, what- 
ever may be the proximate source of the force of 
the muscles, it must be attended with a disap- 
pearance of heat from the body. It is from con- 
siderations founded on this equivalency of heat 
and mechanical force that much of our more 
recently acquired knowledge of animal dynamics 
is derived. Thus Helmholtz has shown that, con- 
sidered simply in the light of a machine for the 
conversion of heat into force, the haman body 
surpasses the best steam-engine that has ever been 
constructed, Of the total heat given out by the 
combustion of the food, a man can make a fifth 
available in the form of actual work, while it has 
never been found possible to construct a steam- 
engine that could utilize more than a ninth of the 
energy of the fuel burnt under the boiler. 

But in addition to this external work, the body 
has constantly to perform a vast amount of work 
in order to sustain the life. There is the blood to 
be kept circulating and urged through the lungs 
and capillaries; the chest and diaphragm have to 
be raised for the purpose of breathing ; digestion 
has to be carried on and the body kept erect—all 
these consuming energy. It has been determined 
that the heart, contracting at the rate of seventy- 
five pulsations to the minute during the twenty- 
four hours, performs an amount of work equivalent 
to raising a hundred-weight to the height of 4,463ft. 
The work of breathing has been estimated by Fick 
to be about equal to raising the same weight to the 
height of 703ft. The other sources of internal 
work have not yet been estimated, but it is quite 
evident that the amount of labour the laziest of us 
perform is very great. 


TRAIN -SIGNALLING IN THEORY AND 


PRACTICE.*—IWI. 

By Cuartes V. Water, F.R.S., F.R.A.S. 

Another old-established illustration of the man- 
ner in which belllanguage, limited though it is in 
extent, can be modified to meet the necessities of the 
case, is to be foundon the viaduct extending from 
London Bridge station to near New-cross. There 
are, on the west side, three lines of rails, one of 
which is used for all down trains, which consist of 
trains for Dover, for Brighton, for Epsom, and for 


* Extracted from No. XV., Vol. IV., of the Popular 
» Science Review, 


the Crystal Palace; one of the up lines is used for 
Dover and for Brighton trains; the other for 
Epsom and for Crystal Palace trains. Distinctive 
signals are required—one blow on the bell is used 
for all trains down ; and two, three and four for the 
up, distinguished into three classes ; and on account 
of the rapidity with which the trains, particularly 
the down trains, follow each other on the same 
line of rails, special regulations are in force as to 
the mode of answering and the mode of reporting 
a train in. Also when the down trains are ap- 
proaching the junction on the hither side of New- 
cross, where the Dover and Brighton trains have 
to be sorted out and turned on to one pair of rails, 
and the Epsom and Crystal Palace on to another 
pair, the signals also are separated and sent on 
ahead on different wires and bells. 

Heretofore, the illustrations have been mainly con- 
fined to the cases in which two bells constitute the 
system; but at junction stations, a third bell, and 
in some cases a fourth, is required. They are all 
properly placed ; and their tones and position and 
language are very definite ; and all that has been 
said above applies equally to them. In cases 
where it is required, a counting index is an appen- 
dix to a bell, which tells off and indicates the bell 
that has been sounded, and the number of blows 
that have been given. . 

It has been further thought advisable, especially 
where the trains up and down are very many in 
number, that the signal-man should be reminded 
by some signal visible to the ey2 that he 
has given or taken a certain bell signal; and this 
visible signal is further turned to account by being 
used in combination with the audible signal ; ani 
thus diminishing the number of sounds necessary 
for carrying on the traffic. The visible signals ata 
glance show the actual state of the line, whether a 
train is coming on or not, whether a train is still 
going on orissafely in; in fact, whether the lines 
in either direction are free or not of trains. 

The Charing-cross Railway, where a system of 
this kind has been in full operation since the open- 
ing, will give a very perfect illustration of the 
joint service of the eye and ear in interpreting 
what the hand has given. 

The illustration shows the manner in which the 
signal-box at Waterloo is fitted up. This box isin- 
termediate between Belvedereroadand Blackfriars. 
At the front of the box, in theright and left-hand 
corners respectively, are placed a bell and an 
“ Electro-Magnetic Telegraph Semaphore.” Exter- 
nally, this instrument presents to the eye a signal- 
post on a small scale, similar to those in use on the 
railway in question, with a red arm on the left side 
and a white arm on the right side, in like position 
with those on an actual signal-post, and capable 
of being moved, by an electric current up, indicat- 
ing danger, or down, indicating caution, as 
required, And the regulations for working them 
are such that the arms at all times indicate the 
state of thefline. Looking towards a semaphore, 
whether actual or electro-magnetic, the red and 
left arm has reference to trains receding ; the 
white and right arm to trains approaching ; and 
when an arm is up it indicates that a train is on the 
line, and when down that a train is not on the line. 
So that,looking at the position of the arms as they 
stand in the page engraving, itis evident that no 
train is going from Waterloo to Belevedere, and no 
train is coming from Belevedere to Waterloo ; 
both lines on this side of Waterloo are clear. On 
the other side, there is no train going from Water- 
loo to Blackfrairs; but a train is on its way from 
Blackfriars to Waterloo. These semaphore instru- 
ments are connected up in pairs; the one on the 
right hand side of the signal-box is connected with 
its companion at Blackfriars, and works in sym- 
pathy with it, the arrangement being, that “ the 
red arm at one station and the white arm at the 
other station work up and down together, When 
the red arm at one station is up, the white arm at 
the other is up also; when the one is down, the 
other is down.” If an observer were at Blackfriars, 
he would find the companion semaphore in question 
on the Jeft side of the box there, and labelled 
Waterloo, and would see the left, the red arm, up, 
in sympathy with the white, the right arm of the 
semaphore, in, the engrayiagy; aud) the white arm 
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down in sympathy with the red or left arm in the 


engraving; and thé signal-fan. at Blackfriars 
would maké no attenipt to signal on anothér up- 
train until the red arm at his station had been put 
down by Waterloo. ar 

‘The principle upon Which the électro-miagneti¢ 
sstiaphiorés are Keré connected up and arranged, 
is that ‘‘each station can put the white arm énly 
at his own station, and the fed arm only at the 
other station, up, or down.” No signal-man, 
in thisarrangement, which may be varied to meet 
other casés, has power to alter the position of his own 
řèd arm; it is put up behind a train by the next 
station, and put down when the train is in at that 
station. 

It will bé convenient here, in explanation of the 
manner of working these instruments, to déscribe 
the whole process of signalling a train by bell and 
semaphore ; and we can then pass oñ to the 
description of the electrical arrangements that are 
employed for bringing about the result. 

‘The ordinary position of the arms of the 
electro-magnetic telegraph semaphores will be 
down,” that is to say, when the line is all clear of 
trains, and business begins, say in early morning, 
all the arms will be down, indicating that no train 
is moving. When the first train is ready to start, 
say from Charing-cross, the signal-man will give 
the proper bell-signal to Belvedere on the bell, 
two, thrée, or four blows, accordiug as the train is 
for Greenwich, for the North-Kent, or Mid-Kent, 
or for the main line; and the Belvedere man will 
acknowledge this by one blow on the bell in reply, 
and without raising the Charing-cross red or left 
arm : this is the signal that the train may go on; 
and when the train has passed, so that the Charing- 
cross man can see the tail lights, he gives the 
out signal a second time, which the Belvedere man 
acknowledges, at the same time raising the red 
arm at Charing-cross behind the train, and so pró- 
tecting it until it has passed him at Belvedere, 
when he signals to that effect to Charing-cross, at 
the samé time patting down the red arm there ás 
an indication that the line is again clear. While 
these opérations are going on for down-trains, 
others precisely similar, but in the reverse 
direction, aré going on for ip-trains. The separate 
_ functions, as well as the combined office of thé 
bell and semaphore, will thus be readily appre- 
hended, The bell, the basis, as we have said, of 
all the mere sound systems, as heretofore speaks to 
the ear, and asks; not only if a train may come, 
but defines the particular kind of train that is 
ready to come ; and it also tells at the proper time 
that the train isin. ‘Fhe semaphore arm has two 
motions, and communicates altérnately and puts 
on record two facts only, and most important facts 
they are,—either that a train is on the line, or that 
a train is noton the line; and as either one or 
other of these things must always be the case, it is 
a standing record, at any and at all times, of the 
actual state of the line, and is of very great 
service to the signal-man, in regulating the 
enormous traffic with which he has to deal. The 
combined office of thé bell and semaphore is now 
evident. It is not enough, as we have seen, that 
the arm of the semaphore indicates the line clear : 
before a train is allowed to go, ideas must be inter- 
changed by bell-signal; and if the reply is 
combined with still displaying the all-clear signal, 
that is the red arm down, the train may proceed ; 
nor is this enough, for it would be a contradiction 


certain length of rail, for the all-clear signal to 
remain displayed ; and hence it is that a second 
interchange of out bell-signals is made, this time 
indicating thatthe train had come on as allowed ; 
and the reply in recognition of this is combined 
with raising the red arm behind the train, and re- 
taining it there until the train is safely in. It is 
then lowered without any further interchange of 
signals; and so on. It takes far longer to describe 
these operations than to perform them. The bell- 
semaphore signal is the result of a single act,— 


one and the same pressure on the key sends a bell- 


signal and raises or depresses the semaphore arm 


only being required for the cOmbined system, as 
for the more simple bell system. 


' system of the three is that of banking the other 
extremity of the lever between two pins; because 
‘by this arrangement the lever has a strong 
' tendency to break the anchor-pivots. In fact, if 
‘somebody wanted a machine for the express 
| purpose of breaking the axchor pivots he could 
‘notinvent any better construction than that. By 
‘the preceding general remarks, on the fork and 
roller action, it will be seen that an investigation 
of the different constructions, of the parts of the 
to their different functions, lifting and unlocking, 
leat NES | cont _ Description of several Fork and Roller Actions, 
after the train had passed, and is therefore onaj R : | had ci 

the impulse of the wheel and pallet to the balance 
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DETACHED LEVER ESCAPEMENT.*—IIL | 

There is still another fuuction which, in all} to m c ng WAGLE CXIE ME «Super ce 
' desirable, It requires no safety action, because the 
| rack and pinion cannot be disturbed in their con- 


the usual constrictions, the lever has to perform. 


It has already been observed that the deviation 


of the locking faces from the concentric circle | 


i 355 
has its decided advantages, and is even now resorted 


to in constructions where extreme simplicity is 


riéxion by any éxtéria@l motion. For the same 


produces a tendency of the wheel to draw the | reasóñ, the locking faces of thè pallet can bé made 


pallet arm towards its centre. 
would of course draw the pallet arm in, until 
arrested. by the circular rim of the wheel between 
the teeth. But this would occasion a great loss 
of power in unlocking, if not abutting of the 
ruby pin against some part of the fork not pro- 
vided for its reception. For this reason it is in- 


dispensable to limit this excess of motion to the } 


amount required for the safe escaping of the wheel. 
(Banking.) This purpose can be attained in 
different ways. In many watches, especially in 
English ones, there is a pin planted in the plate 


at a convenient distance on each side of the lever, | 


near the fork end of it. (Bankinog-pins.) In the 
greatest part of the Swiss lever watches, the 
lever as well as the wheel and pallet are sunk in 
the plate, and the fork end of the lever is banked 
against two projecting edges of the sink. 


the other end of the lever. 


irregularities. When by acircular motion in the 


or break by the re-action, but also accelerates the 
vibration of the balance in such a proportion that 
the rate of the watch shows incredible differences 
(banking error). ee | 
Of the three described modes the banking be- 
tween two pins is decidedly the best, provided the 
pins are not too thick, and as near the fork as 
possible, thereby avoiding any essential part of 
the shock being communicated to the lever axis. 
The elasticity of the pins proves very favourable 
against the danger of any injury to the ruby pin 
or balaiice-pivotg. But the piñs are very easily 
bent, when cleaning or repairing the watch, and 
then will produce a want of freedom in the fork 
and roller or safety action, or will not allow the wheel- 
teeth to drop freely from the driving planes. The 
banking against the solid corners of a sink is not 
liable to such disturbances, and with stich solid 
bankings the balance will vot continue striking 
against them so long as it does with the elastic 
pins, but at the same time the danger for the 
ruby pin and balance-pivots is greater. The worst 


lever escapement, must examine them with respect 
the safety action and the banking. 
Rack Lever.—The oldest method of transferting 


was the rack lever. Its inverition succeeded that 
of the application of the pendulum spring to the 
balance after a very short interval of time. The 
inventor of it is the Abbé Hautefeuille, who 
published itin 1722. His pallet is a recoiling one, 
though the dead beat escapement éxisted long 
before that time. The balance axis is a pinion 
of six leaves, in which a toothed rack fást- 
ened on the pallet atbor is working. Though 
the employment of the rack lever deprives this 
escapemient of its character of detachment, still, 


wes or de sem if made with a dead beat wheel and pallet-action, it 
asthe case may require,—a single telegraph wire | —— -2 eT en BA a 


_* By Moritz Gitosswan, : Being the Essay fot which 
aprize of thirty guineas was awarded. Extracted from 


| the Horological Journal. 


This tendency | ! 
| drawing farther in, this avoiding the recoil and 
| utlocking resistatice afisizig from the draw. The 
' rack lever escapeménht does not admit of banking 
ithe lever, and it is an advantage of this con- 
| structiOn that it is free from all the inconveniences 
| aiid visks contiectéd with the safety action and 


In | 
some watches we find also the banking pins near | 
The banking of the f 
lever, though indispensable for good performance, | 
is at the satne time a source of very disagreeable | _ : 
| action iñ Mudge’s escapement shows a very curious 
complication, having the two prongs of the fork in 
two different platies, the one 4 little lower than thie 
_ other. 
been made with a view of having the unlocking 
' actiotifperformed as near the centré-line as possible. 
We describe the whole escapement of Mudge in 


concentric circles to the centre of the pallet and not 


banking. It is true that the lever and pallet are 
compélled to follow the balance even in its widest 


| vibrations ; and thereby the tooth on the locking 


face runs farther iñ than requifed, thus creating 
some friction ; but, on the other hand, the unlocking _ 
resistancé is much smaller than with the detached 


lever éscapement, whose pallets must have some 


‘draw. The system of producing a large vibration 
of the balance by a rack and pinion is of very old 


date, and has been employed in other escapements 
long before the lever éScapement was known. 
(Chaptér 1.) The very easy and simple construction 
of the rack lever eseapément will be seen by 
diagtam 8, S PA ae 
Mudge’s Fork and Roller.—The fork and roller 


Ié is evident that this arrangement has 


its original shape. Diagrams were here shown on 


' which d aiid b were described as two prongs of a 
fork, and c and d as two small impulse 
' pieces on the balance staff, the one over the other, 


and cotresponding to the plane of the prongs. 


' The acting edges of these two pieces are rounded 
off, so as to complete each other’s form, to the form 
of a cylindrical impulse pin j and, when the balance 


in its vibration comes to the point of intersection, 
the tilocking of the wheel is performed 
by one of the impulse pieces, while the 
other oné receives immediately afterwards its 
impulse. The safety action of Mudge’s escape- 
ment consists. of a small disc of steel on 
the balance axis, with a shallow notch init. A 
small and pointed piece of stéel, é, is screwed upon 
the fork end of the lever in the same plane as, the 
small disc or roller on the balance staff. When 
the balance if its vibration crosses the line of cêñ- 
tres, the little index, ¢, passes through the notch in 
the roller, and stands at alittle distance from the 
circumference of the roller during the free vibra- 
tion of the balance. This safety action is certainly 
avery good one; but if not executed with the 
greatest care, there would be some danger of 
failing at those points where the impulse pieces 
leave the fork, because this latter has no horns. 
For this reason a complement to the safety actions 
is given by the two impulse pieces, having each a 
circular part, detaining the prong it has been 
actuated by from falling back by external motions, 
during the period the little safety roller is in the 
state of passing the centre-line. 


To obtain the tractive power of a locomotive, 
multiply the square of the diameter of cylinder in 
inches by the pressure in pounds per square inch. 
Multiply the product by the length of the stroke 
in inches, and divide by the diameter of the wheel 
in inches, The quotient is the tractive power in 
pounds. | 

Buowinc Enaiynes.—A pair of large blowing 
engines have been lately started at the works of 


the Carnforth Hematite Company, near More 


combe. They were made by Messrs, Rothwell and 
Co., of Bolton-le-Moors. They have 46in. steam 


. cylinders, and 100in. blowing cylinders, with 10ft. 


stroke. They have wrought-iron beams, and steel 
shafts, piston—-rods, and wearing parts, and are in 
all respects a very excellent example of construs- 
tion. The leading dimensions and genéral arrange- 
ment were specified by the Cariforth Company’s 
engineer, Mr. Edward Barton. The details were 
worked out by Messrs. Rothwell and Go, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 

, as possible. There are many claimants upon the 
space allotted to letters and other correspondence. | 


l CIRCLE—AND SUN DIAL. . 

Sir, —‘ Mechanic” may find the area of any circle by 
multiplying the square of its radius (in inches and 
decimals of an inch) by the number 3°1416. 

Mr. Ellis will find full directions for making every 
description of sun-dial in the ‘‘ Treatise on Mathematical 
Instruments,” pp. 23 to 25, published by Weale, price Is. 
He can obtain the necessary dialling scales upon box- 
wood at any mathematical instrument shop. I fancy 
that my own cost me 3s. 6d. l 

„A FELLOW OP THE ROYAL ASTRONOMICAL SOCIETY. 


THE FRET SAW. f 

Sir,—In No. 65 of your journal, June 22d, I notice an 
engraving ofa fret and scroll saw contributed by “ Phillip 
B.” The contents of a Leyden jar discharged through 
my system could not have produced a greater ‘ shock ”’ 
of surprise than did the inspection of this little wood- 
cut, because, after months of study and hard labour, I 
had just perfected the same improvement, and had 
entered into the preliminary arrangements necessary 
to secure to myself by patent the advantages accruing 
from my study and many costly experiments. One of 
two things : either “Phillip B.’s ” contribution is one of 
the strangest coincidences of simultaneous invention, or 
my perfected machine has been the source of the inspi- 
ration of his very clear description. Charity, even 
justice, points to the former of these conclusions ; 
nevertheless, the engraving before me is so strictly a 
copy of the machine I wrought for seven or eight weeks 
in all its minutest details, and the ‘‘ Phillip B.” contribu- 
ting said, neither claiming paternity, stating by whom 
said machine was invented or with whom working, or 
even giving a “local habitation or a name” to himself 
as contributor, leaves in my mind the gravest suspicion. 
The principles upon which an improvement to any 
mechanical appliance is founded may be similar in two 
contemporaneous inventions, and each of the inventors 
be unaware that he is giving birth to only one of twins; 
but when we find that in the minutest detail of con- 
struction, even to defects and deformities—even to the 
shape of the very castings—nay, even to an error of 
construction (which I have since improved) fatal to its 
usefulness for the purpose intended ; then charity must, 
at least, mingle the elements of dubiety in its verdict. I 
only ask that “ Phillip B.” assure me that, strange as is 
the coincidence, I am still wrong, and I shall be happy 
to apologise for the incorrectness of my conclusions. A 
word of advice by one who has thoroughly exhausted 
the subject of fret machines by some two years of 
practical and costly experiment may save many of 
your hard-working readers much loss, trouble, and 
disappointment. Thetwo principal miatters to be borne 
in mind in constructing your machine are, firstly, that 
the “ stretch ’? of the saw must be equally applied to its 
two extremes, and that through a continuous and un- 
yielding material; secondly, that the ascent and descent 
of the saw must be a perfectly vertical motion, directly 
maintaining at every part of its motion a position at 
right angle. tothe table, and preserving throughout the 
unreceding line of motion in which the cut started. To 
meet the first condition no better appliance has been 
found than the original system, two parallel bars 
moving on fixed pivots, the saw attached to their front 
terminus, and the stretching appliance to the other, but, 
as will be seen in the accompanying rough diagram, the 
ee of the first condition by his means violates the 
second :—- 


The ascent, as will be plain to your readers, must 
cause the saw to recede from its work, and this advanc- 
ing and retiring of the saw necessitates a corres- 
ponding backward and forward motion of the work being 
acted upon, giving an enormous amount of labour 
to the hand and arm, causing the lines of the design to 
be continually presented to the saw unsteadily and 
untruly, and producing in the cut an unconquerable ten- 
dency to leave the curve... Various remedies have 
been suggested to meet this by your willing cor- 
respondents, and I havetried each and allof them. In 


the one suggested by James Kennan, in No. 64, he meets 
the tightening of the saw admirably, but my second 
condition, viz., the perfectly vertical motion of the saw, 
is again lost, This will be plainly seen by diagram:— 


The saw in this instance receding and advancing be- 
tween 1 and 2, opening to the same objection as the last. 
Another very faulty point in Mr. Kennan’s improvement 
is the cam for communicating motion to the beam ; 
the continuous series of sudden checks at each change 
of motion from ascent to descent in a beam which 
from its speed and weight has acquired great 
momentum precludes the use of anything save the 
smooth, continuous travel of a well-fitted crank. I 
know this from bought, practical experience, and advise 
all my friends to eschew the use of anything but that, 
as from experiments Ihave discovered that both this 
and the strap, which constitutes the only new feature in 
Talpey’s saw (see No. 58), are useless sources of motion 
to the saw. Iam convinced from repeated trials that 
their inventors knew this, and only imported them into 
the machine to be able to advance the claim of novelty. 
Both these systems “‘jump” tremendously. In Talpey’s 
method the saw takes every now and again a strange 
notion of “working on its own hook.’? When the strap 
is half-way down in its descending motion it often meets 
the saw half way up in its ascending motion. The conse- 
quence isa sudden “jump,” which only increases the 
erratic and ill-matched motion of the pair. Never use 
either a flexible or cam motion ; they are quite useless. 
The last remark I have to make upon this subject relates 
to the simple and rather clever little improvement intro- 
duced by George L. Grimstone in No. 64, but I found 
after trial, that the flexible moto to the saw, 
if the instrument had to travel through acute 
curves, or do any heavy work, orif the work it was 
then doing became, even for a moment, any harder 
upon the saw, the driving wheel would not only main- 
tain, but increase, its speed, while the saw, being re- 
tarded, would destroy the harmony of motion between 
the two parts, and their connector being a flexible sub- 
stance would produce that “‘jumping ’’—the fault of 
every machine of this class. 

The only machine perfect in its every part capable of 
working the most acute curves at any speed you can 
produce, doing its work without any strain on the hand 
and shoulder, cutting its way through as smoothly as 
scissors through cloth or knife through butter, without 
more noise than that caused by the saw on the wood, is 
the one I have perfected, It can be made at less than 
half the expense of that shown by ‘Phillip B.”’ I have 
worked it, in my spare time, for nearly two months, and 
can vouch for the accuracy of all I say of it. 

Ihave oniy to add that in the machine shown by 
“ Phillip B.” there still remains a defect which I removed 
at the earlier part of its invention, and one which, under 
certain circumstances, would prove fatal to its utility. 

Ihave all the patterns on hand, and should at any 
time be happy to oblige any of your numerous corres- 
pondents requiring the aid of the experience J have 
gained. G. S. B., Detective Officer. 


NAVAL ARCHITECTURE. 

Sir,—I sincerely hope your correspondent ‘‘ Double 
Canoe’s ” letter will elicit more information from others 
on that most important principle of marine architecture 
than did similar queries inserted by myself not long 
ago in scientific as well as nautical periodicals. Diff- 
culties have always to, be overcome before the advan- 
tages of even simple common-sense principles—if they 
differ from those in general use around us—are recog- 
nised, especially by the English character. For in- 
stance, what foolish objections are being raised to the 


1 shallow box “ Monitor’? principle ; also to that of the 


cigar-shaped steamer ? Now, although neither of these 
have been worked out to perfection, we ought not to 
close our eyes to the very great advantages held out by 
these principles for certain and distinct maritime ser- 
vices. With respect to the double principle of ship and 
boat building, I have not left a stone unturned by 
which I might obtain information as to what had been 
done towards carrying it out into a practical working 
form, and in every case but one I have found defects in 
the construction of twin craft that would at once pre- 
vent their coming into general use. The two following 
facts do not appear to have been borne in mind by advo-. 
cates of the double principle. lst, that the best con- 
structed double vessel can never carry heavy cargo 
in a rough sea; and second, that for river (or compara- 
tively calm water) steaming, this principle can not offer 


the least advantage, but the reverseinevery way. There- 
5 


fore ocean merchantmen and inland steamers ought 
never to be double. The fact ofthree orfour twin river 
steamers in different parts ofthe world having proved 
to be slow boats, has done more than anything else to 
damage the principle in the eyes of nautical men. The 
double principle, then, can only be applied with advan- 
tage to a limited class of vessels, comprising all sailing 
craft (except those intended for heavy cargo on rough 
water), all craft liable to be swamped or upset by sea or 
winds through being overcrowded or short of nautical 
hands, such as ferry-boats, emigrant ships’ boats, &c. ; 
allpleasure sailing boats for those who are not by 
practice thoroughly competent to manage the ordinary 
open boat, and perhaps ocean paddle-wheel steamers 
destined alone for passengers, specie, and mails. I say 
perhaps because we have yet to learn how far the cigar- 
shaped steamer will answer the expectations of her 
designers in the way of immense speed, and having 
neither pitching nor rolling motion to the extent of our 
present most unscientifically formed ocean steamers. 

It is rather startling to hear it stated so often lately 
in Parliament and elsewhere that we are still in the 
greatest ignorance as to the best form to be given to 
our vessels. While thus digressing from our more im- 
mediate subject, would you allow me to ask one 
question ? Why are nearly all our grand ocean steamers 
ofthe type and formof the London (having a length 
nearly ten times her beam, and a depth out of all pro- 
portion to her beam), instead of that of the four 
well-tried, fast, and steady Holyhead mail packets 
that never stop for weather? There must be 
something radically wrong in the shape of a 
steamer that has to lie to, often for days together, 
head to sea; also in the rig and steering appa- 
ratus of our fine-looking merchantmen, who are 
seen often for weeks and months detained by contrary 
winds. Thelargest sailing vessel in every particular 
constructed according to science, and not custom (as 
with the Chinese and their junks), might be as easily 
controlled and sailed to windward as a schooner. 

To return, however, to the double principle. A twin 
vessel, however fast or safe, can not but look unsightly 
and stiff on the water. This will be most unfavourable 
to their introduction into the yachting world, where, cf 
course, grace and beauty are almost as essential as 
speed. The reason why a properly constructed double 
sailing craft can sail faster than an ordinary deep- 
hulled ballasted one is that where no extra weight is 
required for giving the requisite stability under canvass 
there must consequently be less displacement of fluid 
and less resistance to the advance of the hull through 
the water. Again, the very little heeling over with a 
side wind that takes place with the double form renders 
effective any amount of sail that can be carried. This 
cannot be the case in the single form, depending alone 
upon ballast for an upright position on the water. 
There are several serious objections urged against the 
twin-bodied principle; but with a small amount of me- 
chanical ingenuity, and by going out of the beaten 
track in nautical affairs, these will be found to be mere 
imaginary evils. To go into particulars would take up 
much space, and, I think, prove useless to the majority 
of your readers, If ‘Double Canoe,” however, prefeis 
remaining incog., and others do not go into the subject, 
I shall be most happy to givehim my experience through 
your pages, though it would be easier done by private 
letter. Ifhe be a sojourner near here, there is no one 
who would be more happy than myself to have a chat 
with him on the subject. 

Should this meet the eye of anyone practically 
interested in fast and safe sailing for amateur aquatics, 
not seamen, I should consider it a favour to have a line 
from them and thus, perhaps, gain knowledge from 
their experience, &c. T hear the Norwich river 
abounds with craft possessing very superior powers, 
owing to their adopting more sensible forms of hull and 
rig than those in general use. 

J. Ewin, Cairo Lodge, Weston-super-Mare. 


WIRE COVERING MACHINE. 

Sir,—The machine represented in the accompanying 
figures is, I think, one of the most simple, if not the 
most simple extant, for covering wire with thread, silk, 
cotton, or any other similar material. It can be easily 
made, and works exceedingly well. I think it would just 
suit your correspondent T, W. C. M., in No, 64 of your 
journal. 

A, the sole of the machine, is made of wood. In this 
sole are fastened three uprights, B, Bland C. The up- 
rights B, BL, hold one end of the driving shaft L, the 
two rollers R, only one of which is seen, and the 
steadying tube E. 

The third upright C holds the other end of the 
driving shaft and a second steadying tube G. The spur 


EEE 


wheel Wi works on the end of this tube in the same 

manner as a loose pulley, and is driven by asecond spur 

wheel W , which is keyed on to the driving shaft. 
Another upright F may be or may not be used to 
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straighten the wire before it passes through the wheel 
W 


1, 

Into the wheel W is fixed a small rod, screwed half 
way down, which holds the bobbin of silk, thread, 
cotton, or whatever may be used to cover the wire. As 


the bobbin must not work too loosely for fear of getting 
the silk entangled, its action is regulated by a spring P, 
which may be made to press more or less against the 
bobbin by means of a nut z and a washer o. 

Near the centre of the wheel Wi is a small “eye ” 
through which passes the silk before getting to the 
wire. By means of this “eye” the silk touches the 
wire always in the same place; ¿.e., near the centre of 
the wheel. The feeding pulleys, or rather drawing out 
pulleys, are worked as shown in the figure by a screw 
D keyed on to the shaft L. The upper pulley may be 
made to press more or less on the bottom one by means 
of a screw M, FRANCAIS, 


SILK PRODUCING SPIDERS. 
Sir,—In a recent number of the EnauisH MECHANIC I 
observe a notice of a species of silk-spider, stated to 
have been discovered on Folly Island, in the harbour of 
Charleston, South Carolina, by Dr. Wilder, of the United 
States army. As the subject appears to have attracted 
attention, perhaps I may be permitted to offer afew 
remarks bearing additional testimony to a fact which is 
worthy of record in an economical as well as scientific 
point of view. When I paid my first visit to the Bermu- 
dag, in the summer of 1854, I spent much time in observing 
the habits of a very remarkable species of spider, which 
on my return to England was identified by Mr. Adam 
White as Epeira clavipes. A short account ofits habits 
and silk-yielding capabilities I gave in my ‘‘ Naturalist 
in Bermuda’? (1859). Since that time, however, repeated 
visits to the islands have afforded me opportunities of 
observing the insect, and collecting specimens, both old 
and young, with cocoons, &c. From such observations 
Í am inclined to believe that this species, which belongs 
to the same genus as Dr. Wilder’s insect, is equally 
capable of producing silk of a quality by no means 
inferior to that of the Folly Island spider. My attention 
was first drawn to the strength of the silk by coming in 
contact with the webs as I forced my way through the 
cedar groves, when I found the power of resistance to 
be something extraordinary, and I readily imagined that 
the information given me as to the capture of the smaller 
birds in its silky meshes was perfectly correct. Having 
been told by a Mudian lady that good housewives some- 
times made use of the silk for domestic purposes, I 
thought 1 would endeavour to procure a sample fresh 
- from the insect. Seizing the first specimen that came to 
hand, Iallowed it to fall about half way to the ground, 
hanging suspended by its thread. Taking a piece of 
twisted paper, I transferred the end of the thread to it 
before the spider reached: the ground, and commenced 
winding rapidly while the insect descended, and I wound 
away for some time, until at last my specimen seemed 
disinclined to continue the supply, when, severing the 
thread, the insect was allowed to escape. Now, this 
thread of silk, which, by-the-bye, was of the most beauti- 
ful colour and texture, was never broken during the whole 
process of winding,andeven when I gaveitan extra stretch 
it only proved the more its strength and elasticity. The. 
cocoons are composed of the richest silk, far surpassing, 
I think, that afforded by those of the Bombyces:; while 
from the abundance of these insects in the Bermudas, I 
have not a doubt, if collected together, and kept within 
proper inclosures, they would prove a source of much 
profit to the owners, and a benefit to manufacturers of 
silk material; for the spider, unlike the caterpillar’s pro- 
cess, emits several threads at once, which, united, form 
a strand of considerable strength, J. M. JONES. 


THANKS FOR INFORMATION.. 


Sir,—I beg to thank you for the trouble and expense 
you have been at in illustrating the sketches furnished } 
by your correspondent, “‘ An Old Hand atthe Lathe.” I} 


also beg to tender m--best thanks to that gentleman 
for the information so freely given. 


SALOPIAN: 


INCREASE OF COIL POWER. 


Str,—Absence in the country has prevented' me from f 


at once expressing thanks to your correspondents, A. 
N., “ Mytholmroyd,” and W. Andrews. ‘Their expla- 
nations are as clear as the sunlight. Ifyou will allow the 
latter gentleman to give an illustration of increasing 
coil power by a sliding arm, I, with no doubt many other 
of your readers, shall be glad. 

With respect to your “ institution,’? I hope increased 
circulation will at once make up for the enlargement, 


which I know full well is costly, and involves large | 


powers of enterprise. May its shadow never be iess !. 
MANHATTAN. 


BREECH. LOADING RIFLE. 

Sir,—Allow me to suggest a very simple and effective 
form of a breech-loading rifle. The breech tobe much 
thicker than the rest of the barrel, and somewhat egg- 
shaped—perforated horizontally with a plug, like a com- 


: I must say, too, |. 
that I hail with pleasure the articles on the lathe in } 
your valuable journal,and hope to derive profit therefrom. | 


thanks to my brother reacer* ‘Horologer,”’ for the very 
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mon stop-cock, the hole of which when open forms a con- 
tinuation of the barrel, which is thus open at both ends. 
A cartridge is inserted and the stop-cock closed by means 
of a handle just outside the breech to the left. The gun 
is then capped and fired. When the handle is turned, so 
as to open the breech, a small steel bar attached to the 
other end of the plug locks{the dog-head, to prevent the 
possibility of the piece being fired with the breech open. 
The following sectional drawing looking down upon the 


barrel will illustrate my meaning. The accuracy with 
which stop-cock plugs can now be ground would prevent 
any escape Of gas, and the strength of the inverted arch 
of solid metal behind the cartridge would probably make 
the plug the strongest part ot the barrel. In my opinion 
there is no possibility of the breech getting out of order. 
Simple though this idea is, I believe arifle so constructed 
would be an admirable weapon both for strength and 
repidity of fire. Jno. TAWSE. 

Why has not Mr. Tawse constructed a model? The 
expense would be but slight, and he could then have 
spoken with certainty. Some brother reader will perhaps 
improve upon a somewhat crude idea. The construction 
of a perfect breech-loader is of high importance to the 
nation, and is worthy the inventive faculty of our 
mechanical subscribers. Should Mr. Tawse progress 
with his improvements we shall be glad to hear from 
him,—Ep. #, M.] 


HAND DRILLING}MACHINE. 
Sir,—The sketch‘ send’you is a hand drilling machine. 
If you think it worth engraving you can do so, It 
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answers for all work, andis nearly equal to steam power. 
1 is a small hand wheel, 2 a pair of bevil wheels, 31s a 


a 


W 


Mui 


End view of small wheel. 


stationary collar for pressure screw, 4 the sliding racks 
for lowering the drill, 5, centre of drill bolted to shaft. 


The machine is made by E. and H. Widdall, Beverley, 
Yorkshire. 


i l * HOROLOGER.” 
Sir, —Will you be so kind as to return my most sincere 


valuable information he has given to me relating to 
pivoting in verges, balance staff, and pinions; and for 
his great kindness in promising to impart to me any 
further information that Imay require. Iam sure, Mr. 
Editor, such correspondents as “° Horologer,” who are 
so kind as to give a helping hand to all who require it, 
must greatly enhance the value of your esteemed journal. 
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I have. bought. very many books in my time, but I 
must say that, for valuable information, none can equal 
the Engrish Mrcwanro; for, the more numbers I get, 
the more I want. Ireceive my copy each Wednesday at 
noon, but I always mind to call on the bookseller before 
I get home from the works, and if, by chance, the 
Encens Mzcwanic has not arrived, my dinner is 
spoiled for that day. AMATEUR WaTCHMAKER. 

OUR WEATHER GLASS. 

Sir,—I have pleasure in acceding to your request that 
I would reply to Mr. Maloney respecting the weather 
glass, although I can hardly see how he can be at a loss 
on the subject if he possessed anything like ingenuity. 
His first idea he will find rather'difficult, viz., to cut off 
the neck of a Florence flask, as the glass is so thin. 
Even did he succeed it would answer no good purpose, 
as the neck of it would advantage him rather 
than the reverse—by keeping steady and upright 
any tube fixed into it. The tube must be about 12in. 
long (to the lower bend) and #in. internal diameter for 
a bulb of this size, and his reservoir for water must of 
course be in the same proportion. 

Why not have a {J-shaped tube, with the flask over 
one end and the other open to theatmosphere. Then as 
one tube is emptied, the other fills. An ounce phial 
instead of the flask, and a Zin. tube bent at the lower end 
as explained, and a wider tubeas the water reservoir 
would perhaps serve his purpose. 

After all that has been said upon the subject it seems 
superfluous to say more. 

There are long narrow oil flasks, as well as the pear- 
shaped ones ; let him try his hand with one of these if he 
wee to keep his barometer within bounds, as regards 

ulk. 

Nevertheless, if Mr. Maloney prefersto make onelike the 
sketch he sent you he can do so;it willanswer perfectly; 
yet he need not have his brass bands at top and bottom; 
one inthe middle is an “eyesore.” Some. of my baro- 
meters are only ŝin, long altogether. S. 8. BAXTER, 


THE POOR MAN’S FILTER. 

Sir,—I send for the benefit of my fellow subscribers 
the following instructions for making a cheap filter. First 
take a common flower pot as large as possible, plug the 
hole with a piece of sponge, then put a layer of pow- 
dered charcoal about an inch thick, the same of silver 
sand, and a layer of small stones and coarse gravel about. 
2 in, thick; the filter is now ready for use. I have used 
one of these filters fortwelve months, and it answers. 
admirably.—H. HARDING. 


PROCESS OF TEMPERING STEEL INSTRUMENTS. 

Sir,—Oddly enough I have just had a tempering ap- 
paratus made exactly as described in the Penny Maga- 
zine, mentioned in the ENGLISE MECHANIC, p. 310, July 
6, 1866. The proportions of the fusible alloy to be used 
are the same as those given in the Penny Magazine. My 
lathe maker told me of the plan and made the appa- 
ratus. You shall hear how it answers at a future date. 
—B. P. A., a Subscriber. 


OUR JOURNAL. 

Sir,—Your paper I think is one of the best publications 
of the day. The “Exchange Club” and inserting the 
“ Notesand Queries” free of expense, are very good proofs 
ofthe interest you take in your subscribers. The cost of 
the engravings, too, is no small trifle. Your present arti- 
cles on the lathe, I think, promise to be (what the others. 
have only pretended to be) useful to the English me- 
chanic. I have taken your paper from the first, and 
have profited immensely by it, as many others have done. 


| I wish it every success. E. V. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


TurninG.—If W. B. and Mr. Sam Ellis will write me, 
I think I can be of use to each. Ishall have much plea- 
sure in lending and sending ‘‘ Manuel du Tourneur,” 
two vols., Roret’s series, to any reader. Will any 
brother turner (I dare not trespass on “Old Hand ’’) 
instruct me in making a countplate Pp—C. CARPENTER, 
Launceston. 

Curring Crock WHEELS.—Perhaps Richard Pearson ` 
or “Pivot”? will be kind enough to give me a descrip- 
tion of engine for cutting the teeth of clock wheels ; 
having never seen one, I shall be glad of a sketch.— 
CLOCKWORK. 

PREPARING Tracing CLortm.—I shall feel obliged if 
some reader will give an answer to thefollowing query : 
How is tracing cle’ ^ prepared P—CARAJO. 

WHEEL Cutting. Macaine.—Wanted a description 
and a sketch of a wh el cutting machine to cut small 
spur and bevel wheels. -AN APPRENTICE Boy. 

CHIME-BELL.—I reque 8 ordinary sized clock-bells, 
suitable for a chime for a musical clock. I cannot get 
them. in Leeds of the differe ‘t notes, Perhaps some cor- 
respondent well versed in t:."s art can inform me where 
to get them.—CLocKMAKER? +”. 

Crock Grarine.—Will any reader favour me with 
the drawings of the three-legged gravity escapement 
mentioned in the Engers Mxcuanic for July 1, page 
192, and also say where I can obtain a full set of clock 
gearing, and the cost P—J. W. S., A Subscriber. 

GALVANISED INDIA RuBBER.—Can any reader inform 
me how I can unite galvanised india rubber?P—T. B. 

Bune Turnine.—Can any reader tell me the most 
expeditious way to turn or cut bungs or taps for casks 
out of oak? I believe the Americans have a very quick 
way of making bungs for kheir petroleum casks, If it 
is not too much trouble I would be greatly obliged by 2 
drawing.—PARAFFIN, 

Conprnsine SrA Warer.—Will some reader give me 
i information respecting seawater condensing engines? 


I want to know whether the salt or sediment is blown 
off by the enginé or drawn off by cocks; if blown off, I 
Wish to learn how it is done, Is there any work pub- 
lished on the management ot these engines ? If so where 
can I obtäin a chéap copy P—A Poor SEAMAN. 

_ WEATHER Giass.—i am about to construct 4 chemical 
weather glass, but do not know how to seal up the end 
of the tüpe, a glass one, 2 in. diameter and 10 in. long. 
I have tried it in the gas, but it breaks offas soon as it 
gets warm. Will some contributor help me out of this 
ix, as this is the second tubè Í have spoiled P—S1AMESE 

“WINS. 

Pranororté ALTERATION. — I have one of Broad- 
wood’s grand pianos, and having recently changed 
my house I find that it is much in the way, in fact very 
inconvenient. I also find that grand pianos are 
at a discount, so I purpose to cut mine up and 
make three pieces of furniture of it—viz., a 4 ft, 
cupboard, a. 2 ft. square table, and the front or playing 
part, the subject of my query, I wish still to retain as a 
flat piano by insérting a metal plate at the back to 
attach the ends of the wires to. Query: Will the bass 
strings, now 6 ft, long, do When they are cut and made 
the samé length as the treblé strings ? The strings in a 
fiddle are all of a length, why should not piano strings 


Men’s Exhibition to be held at the Agricultural Hall, I 
wrote for a form, which was sent. I’went to some éxpense 
and agood deal of trouble.to make 4 model ofan im- 
proved railway carriage. I filled up the form and sent 
it back, but I have heard no moré boit it, Ithink this 
very hard and discouraging. They should at least give 
à poor mechanic a chaince. Doubtless I am not the only 
one they have servedin the same manner.—MuRcoury. 

FusErs.—Will some reader tell me how I can make 
the veswvian fuseesthat are sold in the streets P—W.P.D. 

COMPRESSED Arr Enaine—Will some kind reader 
give me the followinginformation. I have two working 
model engines, each cylinder lin. in diameter. Iam 
desirous of working one of them by compressed air, say 
at 30lbs per square inch. What sized double acting air- 
pump shall I require, and what pressure of steam will it 
take to work the engine the pump is connected to?— 
MANCHESTER. e 

CALORIC Eineinzus.—Can any reader give me informa- 
tion respecting caloric engines? I should likea descrip- 
tion of the working parts.—BR1ron. 

CARDING MACHINE. —Can any reader inform me where 


old hair, wool, &c. P—J. B., 14, Hawley-square, Margate. 

CIRCLE.— Mechanic’? wants to know how to find the 
number of square inches in a given circle. Therule is to 
square the diameter in inches and multiply by °7854.— 
COPPER. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


bethésame?—J.B, 0 

_Inpvorron Corn.—Will Mr. Andrews kindly answer 
mé the following question relative toan induction coil? 
ist. Does the secondary wire receive its induced electri- 
city direct fromthe primary wire or from the magnetised 
bundle of iron wires? 2nd. How is it thatif I take hold 
ot thé two poles of my battery (a small one), I experi- 
énce ho shock when I break the contact, whereas, if I pass 
thé current through an induction coil I receive a strong 
shock? Is it because the induced current is of higher ten- 
sion than the current directfrom the battery, and there- 
fore capable of overcoming the resistance of the body ? 
should I feelany shock with a large battery ? 3rd. Why 
is à secondaty wire preferred for giving shocks ? Would 
not the primary wire do-éequally as well? 4th. What is 
the condenser used for P Is it peculiar tothe Rhumkorff 
coil? Itake this opportunity of thanking “ Electra ” 
for his kindnéss in answering my query respecting 
earth plates, I cannot éxactly understand what |. 
“ Electra’? means when he says,“ iù pratice the water 
supply pipé is usually solderéd toa gas-pipe.” Is it not 
sufficient to solder the return wire to the gas or water 
pipe (or zinc plate) asthe case may be, providing it has 
a good connexion with the éarthP—Vorta. 

invicrrox Cort.+-Will any reader inform me how to 
construct a small machine for winding wire on induc- 
tion coils?P—G.R. ©...” 

Winpdine Cors.—Mr. W. Andrews deserves the 
thanks ofall young electricians for a lucid explanation 
regarding the arrangement of a condenser fora coil, a 
puzzle to many amateitirs—and I am mtich indebted 
to thé editor for so clearly printing his diagrams. Per- 
haps “W. A.” could inform the writer what is the 
cheapést insulating materialfor the secondary coil ; and 
say whether he is acquainted with any means of winding 
other than that used in making small coils, so that in the 
event of a break occurring in any part of the coil, its 
position may be detected without unrolling 3 or 4 miles 
of wite?—AmMArRUR ELEctRICran. 

Work on Manvrzs.—Can any subscriber inform me 
where I can purchase à good and cheap work on the 
mnanufacturing of artificial; manures ?—Frxup. MitcHin- 


Mrcranic is especially directed to the advantages 
offered by this column. No charge is made for notices; 
putthe column.is intended for the benéfit of subscribers 
‘who wish to exchange articles only. For all who wish 
to sell, the advertisement columns are open at an ex- 
ceedingly cheap rate of charges. That much time and 
unnecessary trouble to all parties may be saved, sub- 
scribers are requested to publish their names and 
addresses in their communications in this column, 
Subscribers are requested to condense their communi- 
cations as much as possible. 


Worxine Drawines.—I can supply “T. P. A.” with 
working drawings of any sized steam engine.—F RED. 
Gartuwarre, Headingly-hill, near Leeds. 

Worxine Drawines.—I can supply “ F. P. V”? with 
working drawings of a smallsteam engine, and would 
be Willing totreceive amodel on scientific article in ex- 
change.—Address, E. H., Thurso-place Déreham-road, 
Norwich. l 

MATERIALS FOR Harmonium.—lI have notes, bellows, 
palletts and levers, springs, ivory, and black for keys; 
cost about £4, which I would exchange for model engine 
and boiler, small foot-lathe, or any other useful article, 
and give or take the difference.—G. GRAHAM, Harrogate. 

Boox ror Microscopz.—I have ‘‘ Muspratt’s Che- 
mistry,” strongly bound in two volumes, which I wish 
to exchange for a good achromatic mircoscope.—JaMES 
Urron, 85, Travis-street, Manchester. 

. Booxs, &c., POR Szwine Macuinu.—I have ‘‘ Mus- 
pratt’s Chemistry,” new, not bound; “Elements of Che- 
mistry,” by Andrew Fife ; “‘ Jamieson’s Mechanical Dic- 
tionary,” in two volumes; the “Engineer’s and Mechanic’s 
Encyclopedia,” two volumes, by Luke Hebert; ‘Clock 
and Watch Making, Theoretical and Practical,” by 
Thomas Reid ; the ‘‘ Mechanic’s and Hngineer’s Drawing 
Book,” published by Blackie; ‘‘ Photography, the Prac- 
tice of the Art and its Applications to Nature,” by Lake 
Price; all well bound and in good order, I wish to ex- 
change these or a part of them for an harmonium or 
sewing machine, and would exchange a model engine for 
a microscope or stereoscope and slides.—J. M. C., 72, 
Bentinck-street, Belfast. 

Booxs ror Trnescorz.—I have a new copy of Cas- 
sel’s “Folio Atlas,” of 86 maps, well bound, cost 18s. 6d., 
in perfectly good condition, which I should like to ex- 
change for a good telescope or microscope of the same 
value.—WILLIAM WELLS, Adwick-le-street, Doncaster. 

Booxs ror TELESCOPE.—I have a new copy of the first 
volume of the Popular Science Review, 8vo., 128., and a 
good second-hand copy of Maury’s “ Physical Geography 
ofthe Sea’’, 5s., 8vo edition, either or both of which I shall 
be glad to exchange for a small handy achromatic 
pocket telescope, or small field glass, magnifying 10 or 
ou times lineal.—R. BuriingHam, Lansdowne, Eves- 

am. 

WHEELS AND Fietp-Guass.—A pair of 5ft. 6in. wheels, 
and one 8ft. do. on fork spindle for steering, well made, 
with lance-wood spokes, not painted and nearly new, 
madé for a velocipede, cost £6; also, capital double 
field-glass, with japanned leather case and sling, also 
nearly new. I should be glad to exchange these for a, 
-good sewing machine, or other useful article to the 
worth, difference to 5e arranged on either side —J. B., 
14, Hawley-square, Margate, Kent. 

POSTAGE Stamps FoR TELESCoPE.—“@, H. L.” has a 


SON. - 
Širvinta Brass.—-Can any reader tell me how to 
silver brass or other metals without a battery ?—H. 
GRAY. 
Screw Cramps.—t shall be glad ifany reader will in- 
form ime where I can purchase by thé dozen or so small 
screw cramps, about 2in. or 23in,, to hold small machines, 
&c., on the edge‘of a table ofeither wrought or malleable 
cast iron; a cheap article wanted.—W. S. 
Picture Frames.—Can any correspondent tell me the 
best plan to saw lengths of picture framing to the right 
angle, and explain how, aftersawn, they are held together 
till securely fastened ?—Cuakins Kuice, 
CYANIDE or SrxveK.—In No. 65, page 265, of the ENG- 
Lisa MucHanic, Richard Pearson recommends à solution 
of cyanide of silver for silvering brass, &. I have also seen 
ina back number of another weekly journal a process for 
silvering copper or brass by simplé friction with the 
double cyanide of silver and potassium, but as I have tried 
‘to by it in several of the most respectable chemists’ 
shops in the town and not been able to do so, would 
Mr. Pearson please say where it can be purchased, and 
the price, or whether I could make it myself ?—ANNIE 
MARRIS. , l 
MERIDIAN. = Can any reader inform me how to 
construct a cheap instrument to find the sun’s alti- 
tude at noon, or if such instrument is made, for sale, 
where can I ébtain one ?—JoHN Pregorn. 
InctratoR.~-Can any correspondent inform me where 
I can obtaih a carbonaceous incubator, and artificial 
mother, and say if there is any othér cheap incubator 
made that will hatch about 20 eggs; or can any one sug- 
gest how to construct a simple and effective incubator ? 
—ROOSTER. - E oy 
dink Cwain.~Will any reader inform me where I can 
purchase link chain cheaply ?—C. J. A. 
_ Cor Mackine an» Bartery.—I lately purchased a 
coil machitie and battery, from which I can obtain very 
powerful shocks, but I wish to know how to fire gun- 
powder, &¢., aba distance by causing one wire to vibrate 
against the other. I can draw a spark on to a pile of 
gunpowder but. cannot ignite it, and itis dangerous 
to be obliged to place your Kand'so néar the powder, The 
-. coll machine has no regulátor, but works with a small 
coil in front, which turns in acup with mercury in it. 
I should be very glad to have the opinion of some scien- 
tific reader as to How I can construct a regulator. 
Seeing the advertisement of the directors ofthe Working 
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Lcan obtain a cheap and useful machine for carding | 


The attention of the subscribers to the Enauisz 


[Sune 20, 1866. 


collection of 230 foréign and colotial postage statips, in 

an album (includes Chili, Monte Video, China, Nevis, 

&c.), he would exchatigée these for a camera and lens, 

telescope, field glass, or other article of the satné class. 

po Tens; G. H. L., Post-office, (poste restante), Birming- 
am. 

ADDRESS Wantep.—Ulrich Zuinglius, of 10, Livery- 
street, Birmingham, wishes to correspond with ‘ Enbo- 
roso,” if that gentleman will forward his address. 

Apprxss.—If “Telescope? will give his address of 
June 15, “W, C.” would like to correspond with him. 

ADDRESS WaNTED.—Will ‘‘ Experience’? please send 
his address to Jonn Hzar, Love Clough Print Works, 
Rawtenstall, Lancashire. 

Drawinas or Toors.—I have a number of drawings 
of first-class engineers’ tools, quite modern tracings, of 
which I shall be glad to exchange for tracings of first- 
class engines. Perhaps “J. P.” might wish to exchange 
some of his engine tracings for tracings of tools, if so, 
I shall be glad to hear from him.—Address, W. J., 6, 
Nelson-grove, Greenhays, Manchester. Sets 

Sun Dran.—In answer to Sam Ellis, No. 67, Vol. IIL., 
if he will communicate to me, I will furnish him with 
any instructions he may require. Ihave one that I miadé, 
and it denotes solar time correctly.—L. Lucas, Sheer- 
cottage, Hayward’s Heath, Sussex, . l ! 

EtEorRIcAL Mactrnn—I havea nice small cylinder 
electrical machine, which I should be glad to exchange 
with “Washington *” (page 128), for his screwing stock. 
—Address, Wm. Taylor, Bridge-street, Driffield. . 

LATHE ror Instruvents.—l'have an amateur’s lathe, 
two inch centres, which I should like to exchange for a 
good box of mathematical instruments, or any similar 
article.—Vutcan, Workman’s Hall, Weston-super-Mare, 

ENGINE AND TenpER.—I have a small lo¢domotive ori- 
gine and tender with boiler and all the castings complete 
and part finished. Iam willing to give an amatéur di- 
rections to fit the modél up. The wholéI am willing to 
exchange for a good microscopé or magic latitern.— 
Address, with particulars, to J. Dix, No. 1, Hill-streét, 
Rugby. N OROEN l 

V E: have a violin which I will exchange for a 
scréwing toolto screw fin. to fZin., with taps, or any part 
of a small steam engine.—J. JENKINSON, 41, Princess- 
terrace, Regéent’s-park, London. l , e 

PritcHarp’s OPTICAL InstRtmEnds.—If M. C. Stad- 
broke will send me his address and two stamps I shall be 
most happy to setid him my copy of Pritchard’s optical 
instruments in good condition, but now out of print.— 
B. BURLINGHAM, Lansdowne, Evesham, | P f 

‘erescope ror CAMpRA.—I have a 36in. day and — 
night telescope, by Dolland, London, in good order, 
which I will exchange for a camera, &., or any other 
usefiil artidle of same value.—Whylock P. Davis, 6, 
Grove-street, Ardwick,Manchester, . |... 

Boiter.—lf the small boiler of A. Crofts, Dover, is in 
good order, I would give in ‘exchange a first-rate double 
achromatic opera glass in ease. Hye aperture 6-8th. in. 
diameter, front do, 1j.n. diameter it isin uo way m- 


| jured, Address, E. H. Thurso-place, Dereham-road, 


Norwich, © 0 ai ere ae ie 
 Boruer Tuszs,—Many thanks to Mr. James Mather 
for his kind information.—P., Sheffield. ... o.. 

Canary Mzw.—l havea first-rate canary mew, con- 
sisting of 12 cages in two tiers of 6-or 7ft, Sin. long, Sft. 
lin.high and ift. deep, suitable for putting up six pair of 
birds, tinned wires, and. stained varnished front, glass 
seed fountain, turned nesting boxes, &c.,’all complete, 
together with seed mill and egg crusher cost me. £5 
two years since, béen. used but one season, and is equal 
tonéw. I would exchange same for a'bin-or ĝin, ama- 
teur’s lathe, a modelbeam engine, or good case of mathe- 
matical instruments. Address, È. S., Thurso-place Dere- 
ham-road Norwich,  —— Ce ae 

Horwowrat. Enerne.—* Edwin G.” should read, 
r about £ cwb. in weight,” not 3-cwt, in weight SIAMESE 

"WINS. l n Aa 

Forxs.—t have a pair of foils and face guards which T 
should like to exchange for a:small revolver with or with~ 
out stock; or a little out of repair, or a small boiler guit- 
able for an horizontal éngine, diameter of piston. Tins, 
length. of stroke 2in., or small case of mathematical in- 
struments: the foils are in good order.—E. V. _ o 

Prant Wantep.—If one of my fellow subscribers, ong 
who is more favoured by local circumstances than my- 
self, could procure for me about a pound of the plant 
water lilly, I should bė gréatly indebted to him—M. V. 
HERO. se saua Eyy DA oe eee 7 È 
REPLIES TO QUERIES. 

Harmonium Reeps.—In reply to“ Lantern,” the. 
upper surface of the tongue ofthe reed should always 
face the stream of wind, whether the build of the 
harmonium is arranged for an upward or a downward 
flow of wind. Under certain high pressuresareed may 


be made to vibrate by impact. of wind on the under sur- 
face, but such an arrangement would not be satisfactory 


for an instrument ; the great aim. in making the harmo- 
nium should be the attaining an equality of speech, 
throughout: the whole series of reeds, that bass and 
tréble should speak readily under the pressure, of wind. 


Does “ Lantern? know that. asound-board with hollow 


. channels- is necessary for the harmonium ;. that between. 
the reed and the pallett there must be a-colunin of air of 


such proportion that it shall reinforce the tone given by 
the resds? I find amateurs are generally in. ignorance 


: of this particular part of the structure of the instrument, 
as though thé accordion had been taken for their guide 
.in the matter. 


As to finding the pitch of unmarked 
reeds, that only a good ear can undertake with-certainty. 


‘Try the reeds by a piano thatisin tune;.take the largast. 
‘reed and find what note of the piano it is in unigon. with, 
‘theri find a-rééd that gives the octave of it, aad then fing | 


the fifths, anid soon, from onereed;toanother The mode 


Jury 20, 1866.] 


of trying the pitch of each’reed‘is by “ suction,” which is 
thereverse of the actual mode of eliciting the tone within 
the harmonium, but it is the only mode that can be use- 
fully practised. Place the reed to the lips with the 
upper surface of the tongue of the reed “outwards,” then 
suck air into the mouth, so thatyou get no air except 
through the mortice of the reed plate (stop the screw 
holes with the finger). Thetruest pitch isfound by draw- 
ing the air, agit were, diagonally under the point of 
the tongue, not directly on the full face of it. Another 
little secret is to draw acurrent. of air gently through 
the nostril at the same time. The importance of atten- 
tion to the se directions will readily be appreciated. Any 
other information I shall be happy to afford, but to know 
how much detail is necessary I ought to know how 
much knowledgethe enquirer is in possesion of. For to 
- make a musical instrument requires aptitudes different 
to those exercised in producing velocipedes, engines, 
and general “ mechanical” combinations.—HERMAaNN 
SMITH. 

Revotvine Drums.—‘Old Harry’? can make his 
drums revolve in different directions on the same shaft 
by using the wheels as under. One of the wheels must 

‘be fast and the other loose on the shaft. Why cannot 


he cross one of the straps, and do without this complica- 
tion? Can any reader tell me how to tin lead by dipping 
it in some solution, or can it be done by a battery ?—H. B. 

POWER or TELESCOPE, &c.—In reply to “.F R.A.S.” to 
simplify my query, take a colliery whell ata distance of 
a mile 12ft diameter, to the naked eye it appears much 
smaller. I wish to ascertain what it does appear to 
be, not itsrealsize. But an answer to both will no 
doubt be interesting to many other readers. With re- 
ference to the former I feel certain that the pages of the 
MercHanic are always open to your interesting letters. 
It is quite a treat to be able to obtain a paper like the 
present one coupled. with your useful and instructing in- 
formation.—SEPHUS. 

[We heartily endorse the opinionof our correspon- 
dent respectig the value of the writings of our 
esteemed contributor “ F. R.A. S.” and shall readily 
find space.for any reply he may think proper to make.— 
Ep. E. M.] ; 

Horizontat Sun Dran.—If Sam. Ellis will follow 
the method laid down in the annexed sketch, he will, 
doubtless make a sun dial that will answer his purpose. 
Draw the lines A B and CD atright angles to each other, 
and at the intersection of which as a centre, describe 
the concentric circles, the size of the dial required. The 
line A B is the six o’clock line, and the line C D, the 
meridian or twelve o’clock line. To fill up the inter- 
mediate hour lines, 7, 8, 9,10, and 11 in the quarter, C B 
should be measured by degrees, from the meridian line ; 
that is, from 12 to 11 the distance should be 11 degrees 


SOUTH 


NORTH 


and 55 minutes; from 12 to 10, 24 degrees and 26 minutes; 
from 12 to 9, 28 degrees and 13 minutes; from 12 to 8, 58 
degrees and 44 minutes; and from 12 to 7, 71 degrees 
aid 9 minutes. The quarter A C must be the same, and 
the hours’4, 5, 7,and 8, on the south side of the 6 o’clock 
line, should be diametrically opposite the same hours on 
the north’ side. The gnomon, as shown in dotted lines, 
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ee meridian, or 12 o’clock line.—J. Jewssury, Birming- 
am. 

CAMERA Opscura.—In answer to Joshua Maddock’s 
question in No. 58, Vol. III., how to make a camera 
obscura, I send the following rough sketch. The best 
form of lens is a Meniseus (the focus for sketch sent 
1éin.) with its convex side to the mirror, the dia- 
meter 2in., the mirror 4in. by 3in. H is ahole to 
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see theimage. Oneof the sidesis made to open, for the 
hand to draw the object, the height of the camera is 
19in. the lens to be 15in. from the bottom, the mirror to 
beas close to thelensas possible, at an angle of 459. The 
mirror and lens should be madein a square box to fit in 
the top, so as to allow the sides, a, b, €, to fallin, and d. 
to form a lid.—J. C. ASTEN. 

Faw Construction.—* Edina” will find in Vol. II, 
of the EwauisH Mroranic that I intended the fan 
in question for the use of amateurs. It has not the power 
of a smith’s bellows, but is quite sufficient to forge lin. 
bar of steel or to weld in. iron. One advantage of 
having the vanes on a disc is, that greater momentum is 
more easily acquired, and also that it is more easy to 
make, the vanes being soldered on the disc. A less 
number ofvanes woulddo if thespeed was higher. There 
is a great advantage in a speed ofdouble that described, 
but then the power to work it of course increases, and 
for the light work amateursgenerally do it would not be 
worth while. If“ Edina” wishes to construct a power- 
ful fan I will give him the proper dimensions.—T. T., 
PARKINSON. 

HARDENING AND TEMPERING TOOLS AND METALS.— 
The following is the colour and temperature required :— 
Pale straw, 430° Fah., for lancets, &c. ; dark yellow. 470° 
Fah., for razors, &c.; dark straw, 470° Fah., for pen- 
knives: clay yellow, 490° Fah., for chisels and shears ; 
brown yellow, 500° Fah., for azes and plain irons; very 
pale purple, 520° Fah., for table knives; light purple, 
530° Fah., for swords and watch springs; dark purple, 
550° Fab., for softer swords and watch springs; dark 
blue, 570° Fah., for small fine saws; blue, 590° Fah, for 
large saws ; pale blue, 610° Fah., for saws, thé teeth of 
which are set with pliers; greenish blue, 630° Fah., for 
very soft temper.—J. H. C. 


Morsnz’s Twist DRILLS.—If T, T. Parkinson willwrite 


to Messrs. Hine and Son, St. George’s Works Norwich, 
he will bear of a twist drill for metal that will answer 
his purpose. 

Fisuing Rops.—In reply to Wm. Hughes, who wishes 
to know the best wood for fishing rods, if the result 
of my experience is of any use to him he is welcome 


‘to it, though (by the way) he does not say whether 


the rods are for “fly” or “bottom fishing.” If for 
the former (say a 12ft. rod), Iprefer, it in 3 lengths, the 
bottomof ash, the middle of hickory and the top of lance- 
wood. Nothing can beat these, only one ferrule (that 
between the bottom and middle joint) is required, as it 
is far better to join the top to ,the upper end of the 
middle joint by a 3in. splice. Logwood throughout 
makes a good fly-rod if split into short lengths and 
spliced, but it is rather heavy in the hand. For a 
“bottom rod’’ of say 14 or 15ft. the two bottom lengths 


may be made of well seasoned red deal, the third off- 


ash, and the top of lancewood. They are all best 
rounded by hand, with the plane and scraper. The 
ferrules can be bought at any tackle-maker’s ready cut 
from brass tube, at about $3d. or 4d. each. The best 
ee for rods ‘is that known as “‘ Coachmaker’s,”’— 

FisHing Rops.—In reply to W. Hughes, I think either 
lancewood or Canada Elm the best for fishing rods, 
and for ferrules he can get brass pipe from any plumber, 
of sizes according to the different parts of the rod. Mr. 
Hughes should cut a shoulder back according to the 
length of pipe on each part of the rod and fix it on the 
largest parts successively with glue or pins. To varnish 
the rods, if mahogany colour, he should procure some 
varnish and one pennyworth of dragon’s blood. To 


make the varnish he will find receipts in arecent number - 


of the EvenisH Mecwanic.—kE, V. 

DovusLE PHoToGRaPHS.—The photographs described 
by “ C. H. Q. ” are produced by using two horizontal 
shuttersin the dark slide instead of the vertical one. 
The negative is taken by two exposures, one for each 
position, the corresponding halves of the plate being 
alternately exposed or screened by closing one shutter 
at atime.—RicHarp PEARSON. 

VELOCIPEDE Cuivs.—In answer to‘ Hdepicoler JI 
perfectly agree with his plan ofa Velocipede Club, I 


should be an angle of 52 degrees, and raised directly over ' think that ifa few readers were to combine at once, we 


‘apart in the naves. 
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could, with the assistance of our Editor, soon get encugh 
toformaclub. I am a machinist apprentice, and .. 
‘Hdepicoler” thinks it worth while I will willingly assist 
him in forming a club, which, I think, must be a success. 
—SPEED. 

STAY FOR TURNING SLENDER ARTICLES—“ Cross- 
DISHED” WHEELS.—I enclose for the benefit of James 
Salt (page 239, June 15) a sketch of a useful stay for turn- 
ing long slender articles. It may be made throughout of 


wood. Fig. 1is a front view, and Fig. 2 a side view. A 
shows the lathe bed; B, the article to be turned; C, a 
standard which holds a thin piece of wood D, with a V 
notch in it, and which is pressed against the work by 
the thumb screw E. I shall be obliged if “E. L. J.” 
(page 263, June 22) will give alittle further description of 
his blowpipe, as, from the drawing, I can make nothing 
whatever of it. I notice that S. Maddision and James 
Sharpe are at issue on the subject of strength of “cross- 
dished” wheels; I quite agree with the former, as to 
their superiority over straight wheels, and have often 
wondered that they are not more commonly used. Jas. 
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Sharpe thinks them weaker than straight ones, because 
one spoke only bears the weight at once, and that when 
out of perpendicular true, but a wheel is rarely broken 
by the direct pressure of the weight upon it, but by the 
strain when the vehicle gets out of perpendicular. It is 
to compensate for this strain that ordinary wheels are 
dished, which, though it brings the spokes of that wheel 
on which the greatest weight rests nearer perpendicular, 
it throws those of the other wheel farther from it, as the 
sketch will show. It may be argued that when the 


weight falls on the outer spoke of a cross-dished wheel 
it is much weaker than even a straight one would be; 
but each spoke must only be considered as a part of a 
whole, and if it is in a disadvantageous position the 
spokes on each side of it will prevent its giving way to 
the*strain ; besides, the wheel on the other side of the 


vehicle is in an equally good position. With respect to 
wheels of this description wearing the bushes at both 
ends, I think J. Sharpe is under a mistake, for if they 
are dished equally at both sides, so that the circum- 
ference is at right angles to the centre of the bush, they 
are, so far as wearing is concerned, the same as straight 
wheels. Ofthe strength of this class of wheels I have 
had proof in a velocipede I made on this principle, some 
time ago, with light wooden wheels, 3ft. 8in. diameter, 
with turned spokes 2in. diameter, and placed 2in. or 24in, 
é Tnis velocipede.was over-turned 
twice, the last time with two persons in it, and I feel 
confident, had the whole been straight or single-dished, 
the naves would have been forced out and the wheels 
smashed; as it was, the machine was no worse, as any 
of your readers who visit the forthcoming Industrial 
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dente- åre in Srror ee the tyres. of wheels - 


for velocipedes ko narrow (lin. or so). My idea is that the 


broader (within certain limits) the better. I shall be 
glad to give you my reasons for this opinion at some | 
futuré tima, if désired.—Wa. TAYLOR. . fe es 
Dritt CHock.—I think the enclosed sketch. will 
answer ‘Drill Chuck’s’”’ enquiries in your last number, 
Fic.2. 


Fiad. 


A, is to fit in lathe; B, slot cut through to give elas- 
ticity ; C, hole drilled from end C to slot B, that is after- 
wards cut through from Cto B; D, octagonal nut. Fig. 
2 shows, without screws, the principal.—SUBSCRIBER. 
WELDING STEEL.—In reply to“ H. H.” in No. 65, upon 
the welding of Bessemer steel. I have had a good deal 
to do with that article and have found that much 
depends upon the agent it comes through, asalso the 
quality he sends in Some steel imported will weld quite 
` easily with a little bovause and sand, while with other 
kinds it is impossible to fetch the heat atall. With the 
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use to * H. R.” gure represents one of Groove’s 
elements. It consists of—lst. A glass jar, A, partly 
filled with water which has been mixed with a small 
quantity of sulphuric acid. 2nd. A zinc cylinder, Z, 
open at both ends and the side fromtop tobottom. 8rd. 
A porous jar, V, madeof dried pipeclay, and filled with 
nitric acid. 4th. A platinum plate bent in such a man- 
ner that its sectionis similar to the letter S, and is fixed 
to a cover, C, which rests on the vessel V. A small metal 
cylinder, b, is in communication with the platinum, and 
through it passes some copper wire. This wire trans- 
mits the positive fluid and the wire, d, fastened to the zinc 
cylinder forms the passage for the negative fluid. The 
action of the element is thus explained. So long as the 
zinc and the platinum are separated no action takes 
place, but as soon as communication is established 
between them chemical action begins. The water in the 
jar, A, is discomposed by the zinc, and the sulphuric acid 
and sulphate of zinc is formed. This sylphate is 
electrified negatively, and becomes the‘ negative 
pole of the, element. The acidulated water, 
the contrary, being electrified positively, the positive 
fiuid passes through the vessel, V, into the nitric acid, 
and from thence to the platinum, which becomes the 


positive. pole, of. the, element. As for the hydrogen 
formed. by. the discomposition of the water it discom- 
poses. the ‘nitric, acid and transforms it into what the 
French call hypoazotic acid, in taking „a part .of its 


oxygen to form water, . The oxide of zinc remains in the 

liquidin.the outer vessel, and not. being able to pass 

through the poraus j ar keeps. the platinum free, and con- 

tribu es greatly to the good working of the elemént — 
BRA faite 
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‘tricity, or else he would be aware that the small tension i 
of.a battery of the. size mentioned would give scarcely a : 


‘Spark when drawing the ends of the wires „apart... This ; 
45 WED. ORO COEL Hye Smee’s of six.cells : 
noshotk’can befélt, In ordér to obtain ashock “ Willin - 


is with &one.cell Smee’s. Even witha 


Trouble ” must attach a coil to his battery, but even then 


i think séveral correspon- 


on ` 


| . of ifs:séction. hase, © Wut Ce! tutte cere ol 
| OBseRvVuR.—No; the velocity is not equal throughout. 

Bagrery.— seeing in. N yuery abo For instance: in @ ‘canal..18ft...wide at top, 7ft. at: 
a , battery, made, by “Will, in “Trouble,” and . which ' 
‘appears. to. him.to be defective, I, must draw upon. my | 
limited Knowledge of:the beautiful science of electricity | 
to answer. him... “Will in, Trouble,” from the query 
ar to-know. much about. voltaic elec- : 


u aE re on A a OM iay oiin teen | 
"ado, by A E in, No, 68'a query about ` 


of the size he has made are used for electrotyping 


chiefly, to which use ‘Will in Trouble” had better | 


apply his. Directions by. various vorrespondents have 
been give in previous numbers of the Ewatish Mt- 


| cHanic to make medical coils. In answer to“ X. Yy,” 


moulds of either gutta-percha or wax may be made 
good conductors by brushing them over with plumbago 
or black lead, till they shine brilliantly. And if suffi- 
cient care be taken to fillin all the impressions with the 
black lead, a pretty even deposit will follow, though of 
course the strength of the solution must correspond to 
the power of the battery. I see in ‘the current num- 
ber of the EnauisH Mecuanic a method of making arti- 
cles good conductors, by first brushing the article over 
with either acetate of copper, or nitrate of silver in 
alchol, and then exposing it to the fumes of sulphuretted 
hydrogen gas, thereby forming a sulphide of the metal, 
I have not yet tried it myself but Iam about to do so, 
I have great faith in its success.—ALCHEMIST. 

ELECTRICAL Lieut.—iIn reply toʻ‘ Maidstone Me- 
chanic’’ the number ofcells necessary to produce the 
electric light satisfactorily would be 50 of Bunsen’s or 
Groves’. The expense of 50 cells of Bunsen would be 
about £12, while that of Groves would be about £30? 
Bunsen’s made with gas carbon is as efficient for the 
production of the electric light as Groves’, and not 
much more than a third ofthe expense. Platinized car- 
bon is very much superior to platinized silver, as well 
as cheaper and more lasting.—Prtzer HENDERSON. 
> Gatvanic Barrery.—* Willin Trouble’’ cannot obtain 
‘a shock from his battery without employing an induc- 
tion coil, which may be bought for about'l0s.—RicHaRD 
PEARSON. l 

ELECTROTYPING.—* X. X. Y.” can easily, make his 


| moulds. conductable by brushing them over with black 
| lead. There dre several other methods, but this is the 


most simplé.—RicHarp PEARSON. 
ANSWERS AND, NOTICES TO. COR- 
RESPONDENTS AND READERS. 

H. Hazpine.—Twopence isthe price of the index. All 
communications should be sent to the office not later 

- than Wednesday. . .... a n T 

Harry Cave Dz Lion.—There is no contrivance extant 
to cool liqtids in the maziner you mention, Several 
plazs of eccentric and reversing gear have been illus- 

. trated inthe ENG@uisH MECHANIC. - A hi 7 

C. J. Lirruxz,—An article on injections will shortly ap- 

. pear in the ENGLIsSa MECHANIC. 

Tros. Gaun.—Received.. oo oe Me nA 

W. C.—Asyou.have not described the work for which 
you require the varnish, we are unable to advise you. 
Send füllər particulars., ., | = tS a os 

J. Exwin.—Can you favour us with a drawing of the 
craft? We should be glad to publish an illustration. 

Briron.—The engine ‘engraved in No. 64is a good work- 
ing engine for-a lathe or any light work, but scarcely 

- equal to a good, Ericson.. . 

Carver.—Any jobbing turner 

..work for yow. a en A Saen 

Inpran.— We know of no. particular packing case. Any 
‘carpénoter can knock up a square box, well planed in- 
side, with a lid to be screwed on.. Bookbinders’ shay- 
„ings are useful to place between the volumes. 


will be glad to do the 


W. P.—We advise you to purchase a pump. They are 


‘sold much.chéaper than the material would ‘cost you 
in construction.. 


| A.B. Woontaston.—The ‘address is 10, Livery-street, 


_ Birmingham. 

L. Lanoastzer,—Angswer.received... ao . 

U. Z.—The Free. Press willin our opinion enjoy buta very 

.. brief existence. ee a 

AmaTEUR WarcHMAKéR.—We thank you for your, sug- 
gegrtion, . The contents bill ought to be forwarded 

. regularly to your newsagent. a p 

ALBERT. Dumspay.—Copy received, proofs will be for- 

. warded... 2. 0.0 a aise OM arene 

R. H. Wriiiams.—Received but already answered. 

E. E. H. F.—Thanks;. but answered in almost similar 

. words by ahother correspondent. 

Jos. M.—-In afuture number, 0. o o oe ee 

ExockELs1ok,.—If you read.the article “The Lathe and Its 
Uses” carefully, you will obtain the information you 
require... You. will ‘perceive that the correspondent is 

_ already answered. .. ete 3 

G. R.—Most.likely. when ‘another volume is commenced. 

R. Storr.—Your idea is a very good one, but it would 

. not profit you to patent it. Sell. ah Moa. 

P. MoIwryrx.—The plan is very nearly that of one sub- 
mitted to us some twelvemonths ago, and. about to be, 
without. doubt, successfully introduced. You would 

.. not get a patent for your idea. . a8 ve, 

A..Brpoz.—The case is clear. Employ a solicitor. The 

. fellow is simply a cheat, 


Au. ScuENcK.—Thanks for your wishes. The extension 


‘is evidently caused by strain. It appears that a bar 
of iron is extended one ten-thousandth part. of its 
length by evéry ton of direct strain per square inch 


bottom, and 4ft. deep, with a fall. of say din. in. the 
mile, the velocity is 17in. per .second at top, l4in. 


at middle, and 10in..at bottom; the mean velocity may 


.. therefore be called 132 per second, . hoes, at 

F. Brinsireap.~-The number of tin plates to a box 
-varies from.100 to 450, of weights varying from 3qrs. 
211b. to2ewt.lqr. . .... . .. ca 

H. Pavur.—The following may be of use to you, but if 
you havea great deal of. work to do. it. had . better be 
‘given out ;—In kyanizing, the timber. is immersed in 


a saturated solution of corrosive sublimate in a wooden - 


I should think the battery would be too small. Batteri8s ‘ 


- appear. 


| of the rails fail to give satisfactory information, 


___ [Jury 20, 1366, _ 


tank, ‘put together ko that no metal.cdn come, in 
contact with the ‘solution. .One pound of corrosive 
sublimate to teh gallons of water is used, when a 
maximum strength is required, and 11b. to 15 gallons 
of water when a minimum, according to the porosity 
of the timber: with the latter proportion 131b. will be 
‘sufficient for a load of timber of 50 cubicfeet. Corrosive 
sublimate dissolvés best in tepid water. Time required 
depends on thickness of wood: 24 hours for each inch 
in thickness for boards and small timber, large timber 
requires from 8 fortnight to three weeks, PES 
Yacutsiranw.—We pave you the rule to find the weight 
of your hawsers, you can work it out for yourself :— 
C= circiimfereni¢e of rope in inches; W= weight in 
Ibs. per fathom; A =— 207 for cables ; = ‘242 hawser, 4 


strand; = ‘238 do. 3 strand; = ‘216 do., white. 
W= A + C2. T f 

J. StRE.—Received. Publication deferred through lack 
of space. 


R. Burtineron.—Note arrived too late for withdrawal. 
Information oh lightning conductors will shortly 

M. R. A.—The papers réad were sent to other journals, 
and as we found it impossible to perfect our promise, 
we dropped the matter completely. We will attend to 
your request. You can read most of the papers by 
obtaining the back numbers of the Mining Journal or 
the Journal of Gas Lighting. 

J. M. Moss.—In next number. 
engrave diagrams. 

CAMERON Knigut.—We have beenexpecting the promised 
completion of articles and diagrams. Such matters 
are best kept as close as possible. 


We have had no time to 


SCIENTIFIC NOTES. 


In the new number of the Annales des Mines we have 
a paper, by M. Cotiard, on the manufacture of the iron 
rails tor railways. He states that the attempts to im- 
prove the manufacture in France have not been success- 
ful hitherto; and the statistics respecting the durability 
He 
refers especially to a series of researches on the qualities 
of iron, in regard to the minerals contained in the ores, 
and to the nature of the grain on fracture, and to the 
behaviour of the metal when subjected to heat, hammer- 
ing, sudden shocks, &c. This numiber also contains an 
elaborate paper, by M. E. Collignon, on the railways of 
Austtia, including & sketch of the physical Ssography 
of the empire. At the énd of 1864 the total length of 
these railways was about 3,764} miles. __ eee, 

M. D’Archiac has laid before the Academy of Sciences 
at Paris a round pebble, coated with a gréenish micace- 
ous schist, and having afine grain, which was discovered 
by M. Garrigon in the lower grotto of Massát (Arrieze), 
in the midst of a multitude of human remains and flint 
implements of the age of the fossil reindeer. On the 
smooth surface of this fragment, which is 18 centimetres 
long and 10 broad, is Seen engraved the profile of a bear, 
walking after the manner of the species of the present 
time. The head, the eye, and the ear are well ‘placed, 
and the proportions are remarkably well observed. Thé 
genuineness of this stone has been authenticated by M. 
Lartét and others. 


ART NOTES. 


ANTIQUARIAN DISCOVERY IN CARLINWARK LOCH, CASTLE 
Dova.as,—A riveted brass cauldron, containing a large 
assortment of antique armour and.armourers’ tools, has 
been accidently. discovered. in the Qarlinwark Loch, accord- 
iñg to the Dumfries:Herald, They are thought to be as.old 
as about the year 1300; and itis à matter of history that 
Edward I., when in possession of Galloway, had a camp in 
Fir Island, on this loch or lake, and the remains of a camp 
have been found in it. 

THE AMATHONTE VASE.—The famous vase of Amathonte 
has reached Paris. As the weight of this monster work of 
art is not less than 15,000 kilogrammes (83,060lb, English), 
it ig hoped that its landing may be effected: by means of 
one of the cranes used on the Quai d’Orsay to raise blocks 
of stone. The diameter ot the vase is 8m. 5e. (9ft. 10in_), 
and the height 2m. 25c, (6ft. 6in.). It has been scu'ptured 
out of a single block. It was discovered by M. Vogué at 
at the summit of a hill 1,500ft. in height, and in a piece of 
ground over which are scattered the ruins of the Amathonte, 
twenty-five miles south of Lamala, 


NEW INVENTIONS. 


MANUFACTURE OF FRON.—An invention has been pros 


` yisionally specified by Mr. W. W. Biggs, of Paris, which 


has for its object improvements in the manufacture of iron 
when hematite ores are used, and consists in pulverising 
the ore, washing away the impurities, and then forming 
the cleaned ore into lumps, lime or cement being used to 
produce adhesion. The lumps are broken up, and intro- 
duced into the furnace in the usual manner. - ~ 

‘Steam STAMPING.—AS a Substitute for ordinary stamps, 
steam-hammers, with an arrangement for lowering the 
cylinders and valve gear as the stamps wear away by use, 
are being introduced in America for the crushing ores 
and similar materials. 

CLEeaninc.—By a very simple: apparatus, invente by 
Captain Anderson, every part of the bottom of the Great 
Eastern was thoroughly scrubbed before she started on ber 


‘present expedition. How much this was wanting may be 


judged from the fact that in many parts the mussels were 
in clusters of more than two feet thick upon her, . Getting 


ridof this rough, shapeless mass from under her entire 
length will add at least a knot an hour to the vessels 


speed. 


Jury 20, 1866. | 
PHOTOGRAPHIC NOTES. 


„An artist subscriber to the Photographic News complains 
of his many troubles in regard to enlargements, and 
wishes operators in that line to do them on approval. This 
appears to me rathèr unreasonable, and a point not at all 
likely to be agreed to. A very small mattei of experience 
will suffice in enabling an artist to select the proper kind 
of negative likely to yield a tolerable impression, But the 
point on which I think the great mistake is made, is that 
of enlarging too much; many negatives that would come 
out passably on paper 15 by 12, are haziographs, particularly 
as regards the eyes, when forced up to 30 by 22. Now, as 
enlargemeénts aré destined, at no very distant time, to 
become popular and in great demand, I would suggest the 
plan of operators commencing With smaller ones, and, as 
they get skilled by experience and practice, fly to higher 
game, A 15 by 12, if placed under a broad margin. cut out, 
‘mounted, with suitable frame, will make a good 22 by 17, 
or 24 by 19 picturé outside meastrement, Now this, in a 
good light, on a parlour or drawing-room wall, will look 
satisfactory and of consequence And further, as a general 
rule, enlargements should never be shown in the rough, but 
kept studiously out of sight until tinted! mounted! / and 
framed!!! A little attention to these matters would make 
things far more pleasant, and save a large amount of vexa- 
tion, ill-feeling, and disappointment, 

New FrAtuRe IN Bankinc.—A gentleman recently called 
at one of the banks in Brisbane, and presented a letter of 
credit for a considerable amount from a Melbourne bank. 
The usual plan adopted by the banks in such cases is to 
require the party presenting the letter to get a customer of 
the bank to identify him, but in this case such a require- 
ment was unnecessary, as the manager of the bank held a 
carte de visite of the gentleman referred to, which served 
the purpose of identification, and the money was at once 
placed to his credit, — Warwick Argus. 


PROCERTY RECORD, 
Asa ote AT GARRAWAY’S, 
By MESSRS. RUSHWORTH, JARVIS, AND ABBOTT. 
_ Freehold house, with stabling and grounds, in all 7a. Or. 
Óp.. known as ‘‘The Shrubbery,” Barham, Kent—sold for 
£3,480. , 
Copyhold house, known as Colehill Cottage, Fulham, 
with stabling and grounds, ‘containing 12 acre—sold for 
£2,640. ae 
Leasehold residence, being No. 13, Norfolk-street, Park- 
lane, Hyde-park, let on lease at £150 per annum—sold for 
£350, a «5 ae 
_By Mrssrs. VENTOM, CLARKE, AND BULL _ 
Leasehold business premises, being No. 12, Oxford-street, 
term 6} years unexpired, at £110 per annum—sold for £50, 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER, | 
_ Tenders are required for a semicular iron trussed roof, 
100feet by 60 feet within, for the intended new Market-hall, 
Louth,# Lincolnshire. Specifications on application to W, 
H, Coulam, builder, 111, Eastgate Louth, 

The Trustees of his Grace the Duke of Norfolk are 
prepared to receive tenders for the construction of a sea 
wall at Littlehampton, in the county of Sussex. The wall 
will be about 717 yards in length, and about 6 feetin height, 
and iš tò be built of concrete, Specific tions, at the office 
1 J. F. Batéinan, Esq , No, 9, Broad Sanctuary, Westmin- 
ster. 

Persons desirous of tendering for the proposed restora- 
tior and enlargement of the Parish Chrach of Sedle-combe, 
near Battle, Sussex, may see the plans and specification, 
at the Rectory, adjoining the Church. 

Persons desirous of sending in tenders for the erection of 

‘anew church at Hallow, may see the specifications, on 
application to W, Jeffrey Hopkins, architect, Sansome 
Lodge, Worcester. 

Persons desirous of submitting tenders for the erection 
of a public-hoüse and four houses adjoining, in Fairfield, 
Wrexham, can inspect specifications at the office of Robert 
‘Cocking, architect, 1, Charles ‘street, Wrexham. 

Tenders Are invited for proposed alterations and restora- 
tion to the Parish Church of St. Andrew, Enfield.—Builders 

tendering for the same to send their names and addresses, 
together with references, to Francis Q, Widdows, architect, 
3, Sise-lane, B. C. . 

The Worcester Local Board of Health are prepared to 
recéive tenders for the construction and erection, at their 
water-works, near Worcester, of a pair of singlé-cylinder 
rotative pumping engines, with pumps, and other apparatus 
complete, and three boilers, Drawings and specifications 
may be obtained, at the office of Mr. Hawksley, C. E., 30, 


Great George-street, Westminster, S. W. 


TENDERS SENT IN FOR BUILDING 

; - WORKS. ` 

For alterations at Nos. 18 and 20, Edgware-road, Hyde- 
park, for Mr. John Neal, jeweller. Messrs. New and 
Cumings, architects, Qnantities supplied :—Brown accepted 
£2,142, . 

_ For convérting corh-warehouse into a forty-five quarter 
malt-house, at Hast Redford, Notts, for Mr. Francis White. 
Mr, Charles Baily, architect :—Hopkinson (accepted), £978, 

Fora new twenty-three quarter malt-house, and other 
buildings, at the Sun Hotel, Hitchin, for the Master and 
Fellows of Trinity College, Cambridge. Mr, J. Shilcock, 
architect :—Jéeeves (accepted), £1,558 143. 3d. 

For the érection of ten cottages at Arsley, Beds, for Mr, 
F. Levitt. Mr. J, Shilcock, architect :—Redhouse and 
Brittain (accepted), £766 10s. _ a 

For Cesterns Industrial Schools, Forest-gate, Stratford. 
Mr. Hudson architect :— Webb and Sons (accepted), £127 10s, 
For building offices and store, for Mr. J. Woodward, 
Landport. Messrs. Rake and Ranwell, architects, Quan- 
tities supplied :—Backhurst (accepted), £695 13s, 
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LATEST PRICES OF METALS. 


_ COPPER. £ 8. à 


British—cake and iile............per toa 81 0 0 86 0 0 
SHEE v..vscsseussrese O 86 0 0 91 0 0 
TRON. 

Pig in Scotland ........c000004.par ton, 214 6 Gash. 
Welsh Bars, in London....... ao do 5 0 8 0 0 
Wales ginese'eee sees do 6 5 0 6 10 0 
Staffordshire... doe 810 0 S15 6 
Sheets, single in London....., do 10 10 0 000 
Hoops, first quality... dd 910 0 915 0 
LEAD. . l 
Pig, Foreign oosate AA A DOr ton 19 5 0 19 19, 0 
Red or minium e6ee0e8 AEO Veceaacs do 21 10 0 22 Oo” 0 
QUICKSILVER e es Bee bottle 6 19 0 7 0 03 
BaNiCies iecssacengvasialesdveieesesece DET OWL 3 18 0 6 0 Q : 
English DIOCKS......cccereeeees QO 4 0 0 5 0 0, 


LONDON COAL EXCHANGE. | 

Hasting’s Hartley, 17s. 8d.; Holwell Main, 16s. 94.; 
Tanfield Moor Butes, 14s, 6d.; Wylam. 16s.9d.; Glasgow 
Hard Steam, 16s. 6d.; Walisend:—Braddyll’s Hetton, 
19s, 9d.; Haswell, 20s. 6d.; Hetton, 20s. 6d. ; Hetton 
Lyons, 17s. 94,; Wallsend :—Kepier Grange, 19s,; Tun- 
stall, 17s, 9d. ; Hartlepool, 20s. ; Heugh Hall, 19s. 6d. ; 
Kelloe, 19s. 9d.; East Hartlepool, 20s. 3d.; Original 
Hartlepool, 20s, 6d. ; South Hartlepool, 19s. 9d.; South 
Kelloe, 19s, 6d. Thornley, 18s. 9d. Ships at market, 35, ; 
sold, 35 ; unsold, — ; at sea, 15, 


OMorOnNoONaz 


ADVERTISE IN THE ENGLISH MECHANIC. 
=~. SOALE OF CHARGES. l 
WANTED TO PURCHASE, Thirty words ... 
Every additional Ten words TA eae 
FOR SALE, Thirty words... .. ua 
Every additional Ten words ee ae 
SITUATIONS VACANT, Twenty words 
Every additional Hight words... hes. 
SITUATIONS WANTED, Twenty words 
_ Every additional Hight words ... Se ika 
Postage stamps received from advertisers in town or country. 
OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


SALH BY AUCTION. 


In the Matter of the Cambrian Consolidated Gold 
Mining Company (Limited).—The valuable Mines in 
North Wales.—By order of the Official Liquidator. | 


N ESSRS. EDWIN FOX and BOUS- 


FIELD are directed to SELL by AUCTION at 
GARRAWAY’S, Change-Alley, Cornhill, on WEDNES- 
DAY, July 25, at Twelve, the valuable INTEREST of 
the CAMBRIAN CONSOLIDATED GOLD MINING 
COMPANY (Limited) in certain MINES held by them, 
consisting of 548 acres (more or less) of highly valuable 
mineral land, situate in the parishes of Llanaber and 
Llaneltyd, Merionethshire, and known as the “Cam- 
brian,” the “ Hendreforion,” and the “Crown Hendre- 
forion,” together with the capital plant and machinery, 
the purchaser to take the mining tools, utensils, office 
furniture, &c., at a valuation in the usual way. The 
valuable machinery, plant, &c., are all included in the 
purchase. The property is held for terms of which 
about seventeen years are unexpired, at low dead rents 
and royalties,—Particulars may be obtained of Charles 
Wilkin, Esq., Solicitor, 10, Tokenhouse-yard; at Garra- 
way's; and of Messrs. Edwin Fox and Bousfield, 24, 
Gresham-street, Bank, E.C., corner of Coleman-street. 


A ODODO OA 


PARTNERSHIPS. 


T ADVERTISER, who is a Practical Engineer, 
: requires a Partner, with £500 at command, which 
18 required to increase the Steam power and purchase 
of lease of premises of 93 years, little more or less, unex- 
pired ; the premises being an old-established saw mills, 
irene. meee eae a capital investment. 
r, J. Bartlé illow-street, St. Peter’s-ro: 
Mey ‘ett, 6, Wi otis street, St. Peter’s-road, 


Å CTIE PARTNERSHIP.—Wanted, by a Civil 
Engineer, with Capital, a Partnership (Junior or 
otherwise) in some established concern. Address, A. B., 


care of Mr. Mathews, 5, Gray’s-inn-square, W.C. 


SITUATIONS WANTED, 


TINO ENGINEERS AND MILLWRIGHTS.—Wanted, 

A by a Young Man, a Situation as Engineer and 
Millwright, to drive engine and do repairsto machinery, 
brewers’ and other factories. Good references.—Address, 
E. oe 4, Green-street, Church-street, Blackfriars- 
road. 


O ENGINEERS.—Wanted a Situation, to work the 
Vice and Lathe. Good references.—Apply, E. F., 
113, Upper Porchester-street, Hdgware-road. 


PRACTICAL ENGINEER AND MILLWRIGHT is 


open to an Engagement as Foreman or Manager 


of Works. Good references.—Address, Engineer, No. 8 
Edward-street, Bath. SER SaS 


A MECHANICAL DRAUGHTSMAN, of good Theo- 
retical and Practical Experience, seeks Employ- 
ment.—Address, W., 1, South Bank, Notting-hill, W. 


O BUILDERS.—Wanted, by a steady Young Man, 

Employment. A good Joiner. Used to stairs and 

church work. Address, H, ©., 17, Clarendon-street, 
Camberwell, Surrey. 
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NARPENTER.—Situation wanted by a Jobbing Car- 


penter, town or country. Address, A. B., 5, 
Oloron-place, Back-road, Kingsland. - Sooke ree 
(\ARPENTERS and Builders—A Young Man, 21, 


wants Employment. Address, 42, Crescé nt-street, 

George-street, Hampstead-road, . .-.-- - = g 

\RNAMENTAL CARVER AND LETTERER. 
—Address, G. D. B., 9, Little Brook-street, N.W. | 


LOCK Jobber.—Situation wanted, — Address, Mr. 
_ Ernest, 8, King-street, Soho. : 


SITUATIONS VACANT. 


| AUS WANTED, who Call pon Proprietors of 


steam Power and Steam Ship Owners, to obtain 


: orders for Bailey’s Speed Indicator, described in the 


En@uisH Mercan, June 22, 1866. John Bailey and 
Co., Albion Works, Salford. . oF 
WANED, two first-class moulders (constant job), 

Two or Three good General Engineers, ard Two 
Apprentices tothe Moulding Department.—Apply. by 
letter, with testimonials and wages expected, to J. J. 
Rawlings, Melbourn, Royston. : l 
AMITH wanted, to Iron-up Invalid Chairs and best 
K) Perambulators; must be used toit; alse a 
Painter and an Apprentice to the Painting. Apply to 
W. Parker, 104 to 108, Curtain-road, Shoreditch. __ 
DAPER Stainer or Oilcloth Table-cover Printer.— 

Apply at 6,Camden-avenue, Peckham-road. _ 
pres Workers (Two good).—wanted—At A. E 
Newbold’s Opticians, 9; King-street, Snow-hill, _ 
NGRAVER (Ornamental),—Wanted one nsed to the 
Fancy Case and Box Work. Apply 263, Smith 

street, Northampton-square, Clerkenwell. -o s . 
ETAIR-PIN Pointer, wanted; constant employment 
A toa steady, industrious Man. Apply at Trotman 
Bros. and Co’s, 198, Camberwell-road, S. 
(ee Trade.—Wanted a Young Man as Improver 
to the above; also Two Benches cheap. Apply 20, 
Hoxton-square. 


\UN-ACTION Filers.—(Two good Breech-loading) 
 wantéd. Apply to Mr. Emme, 6, Castlé-court, 

Castle-street East, Oxford-street. =. -  ...- 
NGRAVER wanted, used to the Metal Jewellery . 


—Apply 20, Woodbridge-street. _ 


TO BE LET. 
PREMISES (Large and very convenient Manufac- 
E  turing)to Let, withEngine, Boiler, aud Shaft, rent 
moderate. For particulars, apply, by letter, to $., D., 
31, Wilson-terrace, St. Leonard’s-road, Poplar. , 


Preys (Commodious) for Manufacttring or other- 
: wise, consisting of Two lofty Workshops, one 3é6ft. 
by 15ft., with 15 gallon copper, counters, stable, with 
loft, and water laid on; the other 25ft. by 1ift.; yard 
room if required. H. Akan, 8, Carlton-placeé, High- 


street, Stoke Newington, a ee 


PREMISES (Manufacturing) to Let, 125ft. long, 33tt. 
wide, with Steam Power, Stable, and Six-roomed 


Dwelling House. Apply, 11, Regent’s-row, Dalston. _ 


O PHOTOGRAPHERS,—To be Let, in one of the best 

thoroughfares in London, Pari of House, with use 

of passagé and large garden in the rear, suitable for 

building a Photographic Studio. Price £60 per annum. 
Apply to F. Green, 146; Sioane-~street, Chelsea. 

TEAM POWER 


snd . Extensive Ground Floor 
KJ Premises, with.or without Dwelling-house, and 
laige workshops above. 4, President-stréet, Goswell- 


road. 


FOR SALE. 


Fo SALE, & Newly PATENTED INVENTION for 

tke more economical production of DOOR and 
FACE PLATES, Ecclesiastital, and other Ornamental 
Dévices on Metal Plates.: To any one With @ small 
Capital a, Good Income may be immediately redlised. 
Apply, to Edwin H. Newby, 394; King William-streét, 
London-bridge. ee, 


x 


. TABLE LATHE, with face plate complete, céntrès 
A «28, first-class finish (cheap). algo sets of castings 
for 2-horse power engines, and 32 centre lathes, Stanléy, 
33, Field-gate-street, Whitechapel, E, . ee Maite 

ORFEITED Pledges for Sale. Bargains to suit 
every one. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, S. 
Money Advanced, — l oe 


~EWING MACHINES.—Th 


iS.—The Working Man’s; price 
_#£2 and £3 15s., does Tailoring, Dressmaking, Em- 
broidering, and all ordinary domestic sewing, on thick, 
thin, or glazed Materials.—26, Liverpool-street, King’s- 
cross, London. TEPE bint hs a Ge hewn a 
| ase tame Four Second-hand Portable Engines, by 

different makers, from 5 to 9-horse powcr. in good 
repair, suitable for Contractors or Agricultural porposes. 
Apply to S. Atkinson,» North Thoresb y, near Louth, 
Lincolnshire, 
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Ae HAND PLANING MACHINE, to plane 
3ft. by lft. to be sold. Apply 26 William-street, 
Charlotte-street, Blackfriars-road. 


r [° AMATEUR TURNERS.—To be SOLD, a bargain, 
_ _&Bsuperior TURNING LATHE, Traversing Man- 
dril Side-rest, Overhead motion, Ornamental Chucks and 
Instruments, Cases and Cabinet of Tools. To be seen, 
F particulars of W. J. Evans, 104, Wardour-street, 
oho. 


EWING MACHINES.—Second-hand No. 2 (Thomas), 

cost £15, to be sold for £8; Singer, cost £13, to 

be sold for £11 ; has not been used many times; Second- 

hand FAMILY MACHINE to be sold cheap; all the, 

above are Lock Stitch. Apply T. H. Bishop, Leek-street, 
Leighton-Buzzard, Beds. 


HESA E Model (Horizontal), without Boiler ; beauti- 
: fully finished; capable of driving a lathe or sew- 
ing machine. Apply, 25, Hemingford-road, Barnsbury. 


ES GINEERS.—For Sale, at half-price, a useful lot of 
4 2in, Steam Piping, Flanges, Bends, and Short 
Pieces, equal to new. Address, Mr. Adams, 19, Haver- 
stock-street, City-road. 


A Timber and Planking (Large quantity) for Sale, 
a bargain, Apply to Pratt Brothers, 9, Islington- 
green. 


l SALE, Twelve Wrought Iron Piles, 12in. dia- 

meter by 23ft. long, pointed and turned for driving. 
—For further particulars, apply in Liverpool to the 
Mersey Steel and Iron Company (Limited), 


TEN-TON WHARF CRANE to be Sold cheap.— 
Apply at Tunnel Wharf, 225, Wapping High-street. 


i\ ORTAR MILLS and PORTABLE STEAM- 

, ENGINES FOR SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Stewm and Water Guages, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Beuches, 
Crabs, Jacks, Blocks, and other useful Machinery. T, T. TAYLOR, 41, 
White-street, Borough. 

N.B.—Plant and Machinery purchased (Cash). 


FOE SALE, CHEAP, THE FOLLOWING 

ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER. 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, and a large quantity of graining boards, 
copper, zine, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
Lõin. letter press, 2 small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
Apply to J. N., 79. Penton-place, Kennington. 


ECOND-HAND PORTABLE ENGINE, with 
NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 

and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., and rollers 3ft., diameter. Price, com- 
Flete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


- BUSINESSES FOR SALE. 


O PHOTOGRAPHERS.—A First-class Concern for 

immediate disposal in the best position of Upper- 

_ Street, Islington, Can be had for the valuation of the 

Stock and Fixtures. About £88. Must be sold; open to 

an offer. A great Bargain.—Apply on the Premises, 10, 
Upper-street, Islington. 


O BE SOLD, a First-class Photographic Business in 
the South of England, with several thousand 
valuable Negatives; a First-rate situation. Also the 
House and Shop, if required. Satisfactory reasons 
given for disposing of it.—Apply to Mr. Wm. Golding, 
18, Cossack Street, Southampton. 


pipes. 


WANTED TO PURCHASE. 


QTEAM ENGINE, with Vertical Boiler, about 1-horse 
power; no brick work. Send Price and Particulars 
to F. M. Blyth & Co., Norwich, Norfolk. 


.ECOND-HAND ENGINE FLY-WHEBEL, about 12ft. 
diameter, with 8in. hole. To weigh about three 
‘tons.—Apply to Smith Brothers, Engineers, Thrapston. 


1 eane Workers’ Rollers, wanted to purchase, 
(new or second-hand); good price given, Address 
Ackland Snow, 30, Worship-street, Finsbury. 


LANING MACHINE.—Wanted, a good Second-hand 
to plane from 12ft. to 15ft. in length, and 44ft to 5ft 
wide and high with driving apparatus, &c., complete. 
—Address, W,C. Williams, 31, Belitha-villas, Barns- 
bury-park, London. 


Romer (Portable) wanted, about 12-horse power. 
—Particulars to X. Y. Z., 34, North-street, Man- 
chester-square. 


OILER wanted, six to eight-horse power.—Send 

price and particulars, by letter, to Wilson and Co., 
Featherstone-street, Finsbury. 

Ca and Band Saw, wanted to Purchase, with 


benches; ready for use.—Apply at 445, New Ox- 
ford-street. 


. THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers’, Ironfounders’, & Engineers’ Valuer, 

ARBITRATOR AND ACCOUNTANT. | 


Apply for his Circular of upwards of Fifty Trades for 
Disposal, 


NEW BOOKS. 


Just Published, Sheets, 3s, 6d. ; cloth case, 5s. 


MErRICAL EARTHWORK TABLES FOR 
- finding the Contents of Earthworks, &c., when the Metre 
is the unit of measure employed; arranged according to the form of 
“ Bidder’s Tables.’ By H. GREENBANK, and T. F, PIGOT, 

London : VACHER and SONS, 29, Parliament-street, S.W. 


IMPORTANT INDUSTRIAL AND MECHANICAL BOOKS. 
This day, 5th edition, revised and enlarged, price 8s. 
HE PRACTICAL BRASS AND 
IRON FOUNDER’S GUIDE: a concise Treatise on Brass 
Feunding, Moulding, &c., &c. By James Larkin. 
l This day, small 8vo., cloth, price 12s. 
THE MILLER'S, MILLWRIGHT’S AND 
ENGINEER’S GUIDE: By Henry Pallett. 
This day, 8vo., cloth, price 12s, 
A PRACTICAL HAND-BOOK FOR MIN ERS, 


METALLURGISTS, and ASSAYERS: By Julius Silversmith. 
London : TRUBNER & Co., 60, Paternoster-row. 


Just Published. 12mo, cloth. Price 2s, 


ORMULA, RULES, and EXAMPLES for 


z Candidates for the Military, Naval, and Civil Service Examina- 
tions, also for Mathematical Students and Engineers. By T, 
BAKER, C.E. 

London : JOHN WEALE, 59, High Holborn. 


Just Published. 12mo, cloth. Price ls. 
RON WORK.—Practical Formule and General 
Rules for finding the Strains and Breaking Weight of Wrought 
Iron Bridges, with sundry Useful Lables, with the Description 
of a Suggested Railway Bridge across the Queensferry on the Firth 
of Forth, N.B. By CHARLES HUTTON DOWLING, C.E. 
London: JOHN WEALE, 59, High Holborn. 


DRAWINGS, PLANS, TRACINGS, &c., 


executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C. M. and T. are thoroughly 
practical Engineers. 


WHETHER IS HIGH OR LOW PRESSURE STEAM 
PREFERABLE IN POINT OF ECONOMY ? 
Now ready, in cloth, pricel0s., 500 pages of octavo demy, Illustrated 
with numerous woodcuts. 


HE DISCUSSION ON “ HIGH AND LOW 
PRESSURE STEAM,” between Mr. E. INGHAM, of Oldam, 
and Mr. R. DAVIES, of Blackburn, Members of the National 
Engineers’ Association ; together with the whole Written Controversy 
between. the two disputants and about forty correspondents, inclu ding 
some of the leading scientific men and several eminent practical and 
civil engineers of the day; with an extensive APPENDIX, by Mr. 
Ingham, on a great variety of practical subjects in reference to the 
Steam Engine, embracing tables and other useful matter especially 
interesting to engineers and steam proprietors, 
Copies’ may be obtained from E. Ingham, Croft Bank Mills, 
Oldham; W. Rennie, Chronicle Office, Oldam; or Elliott Brothers, 


-449, Strand, London. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 
MADDICE & POTTAGE, 
CRANE COURT, FLEET STREET, 
LONDON. 

Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNOW HILL, LONDON 


DESCRIPTIVE CATALOGUE. 
Szrcotron I.—Achromatic Telescopesand Microscopes. 


Sxecrrion II.—Magic Lanterns and Dissolving Views. 
Sxorron I11.—Photographic Apparatus and Materials. 
Sxorron IV.—Surveying, and Nautical Instruments. 


Section V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Hlectrical 
Machines, Air Pumps, and Chemical Apparatus. 
Each Section Post-free on receipt of two stamps. 

A COMPENDIUM oF PHOTOGRAPHY, giving full and 
intelligible instructions for taking portraits or views. 
Eighth edition just ready; 60 closely printed pages, 
crown 8yo. This edition has been almost entirely re- 
written, and includes the collodion process, printing on 
paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &c., &ec. 
Post free 7 stamps. 


FREDERICK J. COX, 


22, SKINNER STREET, Snow Hitt, Lonpon, EO- 


BENS ON’S 


WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks » l, 200 3 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d, 
Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL, 


HE LIVERPOOL AND LONDON 


AND GLOBE INSURANCE COMPANY. 
Orrices—l, Dale-street, Liverpool; 20 & 21, Poultry; 
7, Cornhill; and Charing-cross, London. 
Invested Funds sia av ig £3,177,616 
Fire Premiums received in 1865 ... 739,332 
Life Premiums received in 1865 ... 250,103 

The last year’s Fire duty paid by this office amounted 
to £102,285 9s. 11d., exceeding by upwards of £34,000 
the amount paid by any other country office. 

The duty is now reduced to 1s. 6d. per cent. on every 
description of property. 

In the Life Department policies are issued with liberal 
conditions, and guaranteed bonuses. 

Claims are payable in thirty days after admission. 

Whole world leave to travel granted on reasonable 


terms, 
JOHN ATKINS, Resident Secretary. 


UROPEAN ASSURANCE 


SOCIETY.—At the Ordinary General Meeting of 
Shareholders, held at the Chief Offices of the Society, 
316, Regent Street, London, on Friday, the lst of June,- 
1866, Henry Wickham Wickham, Esq., M.P., in the 
chair, it was announced that— 

The Premiums on the New Life and 

Guarantee Policies issued during the 

year amounted to....... tacsssesrcccerse soveesces £40,463 6 O 
In the Fire Department, the Premiums on 

New Business amounted 0......008...e0e008 £18,962 13 5 
Making the Total of Premiums on the New 

Business Of the year ...eccccerecessceresseee £02,425 19 5 
The gross amount received in Premiums 

during the year WaSsssess..sesesssosessese D3 10,623 11 7 
The Life, Fire, and Guarantee Claims 

paid during the year amounted, includ- 

ing Bonus additions, bO...ess..seressersesssee, £205,160 5 0 

It was stated that the progress of the Society’s 
Premium Revenue continued satisfactory, it having 
now reached the sum of £310,623, as against £169,658 in 
1864, and £119,526 in 1860. 

The 31st of December last being the time appointed 
by the Deed of Settlement for an actuarial investigation 
of the affairs of the Society, the Directors have caused 
the necessary arrangements to be made for that pur- 
pose, and the result of such investigation will be com- 
municated to the Shareholders as soon as it has been 
completed. 

In the interim the warrants for the payment of the 
usual Interest, due June the 30th, at the rate of Five 
per cent., will be issued, payable on and after the 23rd 
day of July next. . 

James Furnell, John Hedgins, Thomas Carlyle Hay- 
ward, and Robert Norton, M.D., Esqrs., Directors, and 
F. W. Goddard, Esq., Auditor, were re-elected. 

HENRY LAKE, Manager. 


HE following CIRCULAR has been 


issued by the CREDIT FONCIER and MOBILIER 
of ENGLAND (Limited) :— 
To the Shareholders of the Credit Foncier and Mobilier 
of England (Limited). 

Referring to the Circular Letter of the 3rd instant, the 
Directors of the Credit Foncier and Mobilier of England 
(Limited) have much pleasure in reporting that the 
proposal for the re-construction of the Company, with a 
view to the reduction of the liability of the Shareholders, 
has been most favourably received, as will be apparent 
when it is mentioned that out of a total of 4,546 Share- 
holders, only 15 Shareholders have dissented from the 
proposals put forward, and even of these some have 
only expressed a qualified dissent. _ 

I am further instructed to inform you that the 
Directors, ata Meeting of the Court held this day, have 
unanimously passed the following resolutions, to which 
your attention is requested :— 

Ist. That in accordance with the powers granted by 
clause 83 of Articles of the Association, interest be 
paid to the Shareholders at the rate of two shillings and 
sixpence per share (free ofincome-tax), equal to 10 per 
cent. per annum, being interest from ist April to 30th 
June, 1866, on the Company’s investments; and that 
Interest Warrants for the same be sent to all Shtre- 
holders registered on the books of the Company on 
Monday, 9th July, 1866. 

2nd. That in accordance with the powers granted by 
the Articles of Association in clause 2 of article 25, the 
sum of £400,000, or £2 per Share, be, and is hereby trans- 
ferred to the capital account of the Company, in 
reduction of the amount of unpaid capital on the Shares 
of the Company, and that each share do henceforth 
stand in the books of the Company as £7 paid up. 

3rd. That in accordance withthe powers granted by 
the Articles of Association, article 6, a Call of £1 per 
Share be, and is hereby made; the same to be made 
payable at Messrs, Smith, Payne, and Smiths’, Bankers, 
No. 1, Lombard-street, E.C., on Saturday, 21st July, 
1866. i 

4th. That an Extraordinary General Meeting be 
held on Monday, 30th July, 1866, for the purpose of sub- 
mitting to the Shareholders certain resolutions, having 
reference to the Circular addressed to them, under date 
8rd July, 1866; formal notice, naming place and hour of 

such Meeting, to be duly sent to each Shareholder. 

The Directors have further the satisfaction of report- 
ing that, owing to the desire expressed by many of the 
Shareholders to pay up their Shares in full as soon as 
the re-construction of the Company shall be carried out, 
the Directors are able to announce their confident belief 
that the Call of £1 per share, announced as payable on 
1st January, 1867, will not be required. 

By order of the Court of Directors, 
ALFRED LOWE, Secretary. 
17 and 18, Cornhill, 9th July 1866." 
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JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC., 


_LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, 


C AMERON’S PATENT DOUBLE CAM 


: LEVER PUNCHING MACHINE.—The Improvement consists 
in the Patent Cam acting on a strap attached to the back end of the 
Lever, and thereby ensuring the withdrawal of the Punch from the 
hole it has perforated with certainty, and also the continuous!work- 
ing of the machine, which is worked in some yards twenty four holes 
per minute. Works, Egerton-street, Hulme, Manchester. | 


ODEL STEAM ENGINES, BEAM, TABLE, 
; Horizontal, Vertical, Locomotive, Oscillatng, &c. with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES, &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
Horo ee two Stamps. JAMES BOWIE, 178, HIGH 


To CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, 
or Tram Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description 


JOHN HORSLEY, 
Iron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER 


WESTON and CO., HAND-RATL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


M ESSRS. WELLS AND HALL have always 
in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c, 
Also, Zine and Lead Wires. 
THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, EC. 


STEVENS S MODEL DOCKYARD, 


AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill, Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats,! anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale, Ensigns, burgees, and signal flags made 
to order. Steam-engines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: 14in, 
long, price 3s, 6d.; 19in. long, 5s. 6d.; 24in. long, 8s. 6d.; 30in. long, 
18s. 6d. ; 37in. long, 25s. Packed for the country with full directions 
for working, Established 20 years. 


OOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—TIllustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Word. 29, Hart-street, Bloomsbury, London, W.C. 


ENGRAVINGS ON WOOD, 
VERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and: 


Advertisers, promptly executed, at the lowest prices, 
by J.F. NASH, 114, Strand, W.C. 
Estimates and Specimen Book sent Free of Charge. 


ENRY EVANS, 1, Endell-street, 


Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton- 
covered Wire of high conducting power in any size or 
grants Battery Cells, Porous Pots, Binding Screws, 

C. 


IPLEYS PATENT METALLIC PISTON 


is the only Piston with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimenials, will be forwarded, All letters to be addressed to A. 
RIFLEY 14, Brook-street, Lambeth. 


P\UPRIEUXS ANTICORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS, 
Extract from Testimonials. 
Mr.J. ABBOTT. September 28th, 1863, 
Sir,—We have used your Composition for some time and find ik 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient. servants, BARRY BROTHERS, Bonded Warehouses, 
Tooley-street. 
Agent Mr, JAMES Eee ee Dockhead, Bermondsey, 
ondon, 


RAPIDITY AND ECONOMY. 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical.) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON, 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


SE UE yates? 
RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been establish: 
of Thirty Years, offers his professional services to inventors, A circular, containing mittee eae une 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 


or by letter), at his OFFICE FOR PATENTS, 7, 


STAPLE INN, LONDON. 


PATENTS 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
Patent Agent, 54, Chancery-lane, W.C. 
Transacts every description of business connected with Letters Patent for Inventions, Provisional Protection, 6 to 


8 guineas. A “Guide to Inventors” free by post. 


ESTABLISHED 1851.—MEDALS AND HONOURABLE MENTIONS AT ALL THE EXHIBITIONS. 


THE UNIVERSAL OPAL PRINTING FRAME. 


Invented by 


OTIEWILL, COLLIS, AND CO., 


MANUFACTURERS OF FIRST-CLASS CAMERAS AND PHOTOGRAPHIC APPARATUS 
FOR WHOLESALE, RETAIL, AND EXPORT, 


23 and 24, Charlotte Terrace, Barnsbury Road, Islington, London, N. 
ILLUSTRATED CATALOGUES, POST FREE, ON APPLICATION. 


EILLY and MARTIN’S PATENT 


BEARINGS are the best and cheapest ever intro- 
duced, dispensing with brass steps. Save oil,’ power, 
labour, &c.; in ordinary cases they require oiling but 
twice a year. 

For particulars, &c., apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. 

N.B.—Hangers or Pedestals fixed on the following 
terms :—If approved of within six months, paid for; if 
not, removed without charge. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. AND IL, & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES. 


(THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
has been AWARDED, and 
English, Australian, and 
Indian Mints; the French, Russian, 
and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &c,; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
viority ofthese Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
inuch more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable. 

The Company have, recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 


oNLY kind for which a MEDAL 
are now used exclusively by the 


3 
i 


` import Clay Crucibles, Mufiles, Portable Furnaces, &., Stove Backs, 


all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 


HOLLOWAY’S OINTMENT and PILLS.— 


These direct curatives act on the human body as mighty 
purifiers and healers, which slowly, gradually, and safely work a 
change for the better throughout the whole system. The Ointment 
has almost miraculous powers in cleansing and healing old sores and 
ulcers which had defied the highest surgical skill; but perseverance 
is necessary to attain this, and asit would be unreasonable to expect 
that any ulcer or skin disease which had been firmly rooted in the 
body for years could be cured in a few days. It cannot be too much 
to ask a week’s trial of these noble remedies in any chronic ulceration, 
or other foul wound; in that short time they will prove their 
virtues, j 


“RECONNOITERER” GLASS, 
10s. 10d. SENT FREE. i 


HIS “ TOURISTS’ FAVOURITE ” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. ‘‘ The ‘ Reconnoiterer’ 
is very good.” —Earl of Breadalbane. “Lf find it all you say; won- 
derfully powerful for so very small a glass.’—Earlof Caithness. ‘ It 
is a beautiful glass.”—Lord Gifford. . “ Most useful.”—Lord Garvagh. 
“ Remarkably good.”—Sir Digby Cayley. “Jt gives me complete 
satisfaction, and is wonderfully good.”—-Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘‘ Quite equal to that for which I gave £5 5s.”—-F. H. Fawkes, 
of Farnley, Esq. ‘‘I never before met an article that so com- 
pletely answered its makers’ recommendation.” —Field. “ We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. ‘* What Tourist will now start without 
such an indispensable companion ?”’—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Barom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere, 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


SAMUEL WORSSAM & CO. 


| Having purchased of M. Perin, of Paris, the sole 
right to Import and Sell his BAND 8AW BLADES 
Fe throughout the United Kingdom, beg to announce 
“ape that they are now in a position to supply these Saws 
|; irom l-l6th ofan inch to 8 inches ın width, and up 
Ht to 50 feet in length, l 
i 


eat 


Perc e 


PPE er FFA bl 


ig The vast superiority of Perin’s Band Saws over any 
i others in point of finish, toughness, durability, and 
; evenness of temper, is now everywhere admitted, 


SS 


ene 


S. W. and Co. keep a large stock of all sizes up to 
‘ Qin. wide. from which they can supply orders to any 
At part of the kingdom, within twenty-four hours 


W notice. 


Ni 


TTT Op 


For Price Lists apply to 


SAMUEL WORSSAM & CO., 


SAW MILL ENGINEERS, 
304. KING’S-ROAD, CHELSEA. 
TO MOP, BRUSH, AND BROOM MANUFACTURERS. 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


ST AAT AT Tamin AOAN fan DISRANN 
ATIONAL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS. 8. Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine, 
Free letters are available for necessitous applicants. __ 
THOMAS ROBINSON, Hon, Sec, 


uit 
Z 
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PATENT HOLLOW STEAM sean 7 o <A EXCELSIOR,” “ PRIZE MEDAL” 
snl rant s t ig mm e e Ea ° o 9 
ee ee eae aioe ily Sewing & Embroidering Machine 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many WITH ALL THE L ATEST IMPROVEMENTS. 
iG easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


ae. 
objections to packing reviousiy existing are effectually removed, 

and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, willnotrip. Price from £6 6s.—Price Lists Free, 


Vuleanised India-rubber Sheet Washers, Valves, Springs, Hose, : 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
WHIGHT & MANN, 
143, HOLBORN BARS, LONDON, 


Bags, Air-proof Goods, or any description of India-rubber articles 
MANUFACTORY—GIPPING WORKS, IPSWICH. 
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made to order, . 
Prica list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber | 
__Works, Cowper-street, City-road. 
"MECHANICS EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
W. H. PEARCE, 


Boge to inform his mamorous Yrjends and Patrons that he és’ nd Crickmer’s Patent Plastic Metallic Packing. 
AM ATEUR® LATHES ‘trom 35s FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, i 
PROVED 3 A CADE JOU ZACEING.. = 2 Giver | NDIA-RURSHE CORA TACEING. | GEMM 2 
h Aan P i oo s.e o oo 2B . , RỌ. j ‘Do, f 0. : oe gè 
HE IMPRO iD LEATHER DRIVING This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
i. STRAPS FOR MACHINERY are stronger fora given weight, keep it Steam tight, there is a great saving in friction 4 : ; 
more effective, more durable, and cost considerably less than any PATENT TALLOW PUMPS AND LUBRICATORS. _ 
other kind of Driving Belt, Special Straps for Portable Engines, WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 
Price Lists free. aR CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
t Turner's PALON SIED a Hosp Company: Wareh THE GENUINE CAN ONLY BE OBTAINED FROM l i i l 
Manufactory, Armit Works, Greenfield, nehester. arehouse, 2 
81; Mark:lane, London, E.C. Mr. H. FERRABEE, Agent, f ALEX. RO S S AND COQ., 


P ATENT SAFETY GAS TAP. GRANGE ROAD, BERMONDSEY, or their Authorized Agents, Price Liste on Application. 


—Explosions resulting from Carelessness or Accidental causes aay — a a : A ee EN 
are rendered impossible by the use of the above, which may be had of J O H N S W A. I N 
all Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers, ' a 9 


10, Strand, London, Agents wanted, 0 O DRAUGHTSMAN & ENGRAVER ON WOOD, 


PATENTS FOR INVENTIONS. — Messrs. Sines | ae aes | es l 
DAYIES and HUNT prone British and foreign patents at HMechantcal Besiqns. Ornamental Bestgns, Pictorial Des igne, 


moderate charges. Full particulars given in their ‘ Haudbook for 


omy 93 ; to. 1, ` » Li In’s-inn, . 

London, W.C, and from No, 87, St. Vincentstieet, Glasgow. o CATALOGUES ILLUSTRATED. 
: D oN 5. l ' a ERE 
pi M.A. SOUL, lember o! Society oF TOR ALL WORK EXECUTED WITH THE GREATEST CARE BY 

Agent, advises and ASSISTS INVENTORS AND . > eae 
DESIGNERS in obtaining Protecton under THS NEW SKILLED ARTIST Ss. 
PATENT LAW AND REGISTRATION op DESIGNS Estimates supplied with promptness. 
ACTS, A Circular of Information free by post, on applica- Country orders executed with the utmost care and despatch. 


tion to the Patent Office, 3, Leadenhall St., London. B.C; 


INVENTORS ASSISTED 

. N S a) C e O e ° f 7 ~ 

Lace Tenon aey Mem nomre aueco, | PHILLIPS & COMPANY'S The Best and Cheapest Teas 
British and Foreign Patent Office, 49, King William-street, Londo- es Ra A 

mFS iphlet gratis, on Cost of Patents, may be had on application, {i bel re In England are at all times to be obtained at 

l = eae 3 Aan ation, Sails , va pe ge r re 

INVENTIONS scoured by Patent or Regis. PT PHILLIPS and COMPANY, Tea Merchants, 

-~ tration, on moderate terms, by application to Mr. WILLIAM 8, KING WILLIAM STREET, CITY, LONDON, E.C. 


OOKES (of upy ? i , A S > 
EEA eerste es SE, strony to Fine Black Tea, Is. 62, 2s, 2s. Gd. to 3s. per Ib 
ASINA Most Delicious Black Tea isnow only 3s, 6d. per 2d. 


JATENTS.—INVENTORS 
. RICH, RARE, CHOICE COFFEE, ls. 4d., 1s. 6d., 1s. 8d. 


; $ R AEN 

ASSISTED AND PATENTS SECURED upon ra 

easy terms, and the Sale and Working of Patents y PHILLIPS and CO, have NO AGENTS; their unrivalled Teas are therefore 

negotiated. Address, “ Engineer,” INGRAM. & Co., / JHE BEST AND CHEAPEST. Inferior Houses copy this statement for 
obvious reasons. Therefore be particular in addressing to 


9, Parliament-street, Westminster, London. 
N.B.—-Drawings, Tracings, and Plans at a very PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 


« 266, STRAND, LONDON, W.C. 


moderate charge. : 
r a COREE NNER EATE TRADE MARK, London, H.C. 
l NVENTIONS PROTECTED BY A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. 
PATENT or REGISTRATION, at fixed and most | PHILLIPS and CO. send all goods CARRIAGE FRE”, by their own Vans, within eight miles of No. 8, King William- 


moderate charges. Full printed particulars, free by post, | street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
or gratis on application. Apply to Hpwarp Grirrita | TOWN 1N ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO, haveno connection with any House 


Brewer (late Barlow and Company,) 89, Chancery-lane, | in Worcester or Swansea. 
DIVING APPARATUS. | 


London, W.C.—Established, Twenty-two Years. F 
NVENTIONS PERFECTED and all kinds 
HEINKE BROTHERS, 
SUBMARINE ENGINEERS TO THE ROYAL NAVY, INDIAN GOVERNMENT, 


of Machinery manufactured by S. SMITH, 204, High Holborn, 
AND ROYAL ENGINEERS, 


London. = | 
T O INVENTORS—GENERAL 
79, GREAT PORTLAND STREET, LONDON, W., 
1 Call the attention of CONTRACTORS, ENGINEERS, SHIPOWNERS, &c., to the 


PATENT OFFICES.—L. de FONTAINEMOREAUD, 
important Improvements made by them in the 


4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


OTICH TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 


FIRST CLASS MEDAL, LONDON, 1851. FIRST CLASS MEDAL, PARIS, 1855. 


3 Heinkes’ Apparatus was in constant use at the New Westminster. Bridge Works, Day 
and Night, for Five Years, without any accident. 


Pn 30 years. Full EAA wast as to expired or Saag h SPE NS ee 
existing Patents at home or abroad. ly personally or | = Oa . Heinkeg’ A t i j i y 
by letter to Messrs. PRINCE and Co. htnt Office, 4, = — ee Do S a PA Uses 
TRAFALGAR-SQUARE, CHARING-CROSS, W.O. . B o OTS I B O OTS T B OoTS ILI l i 
‘TO INVENTORS.—Messrs. Harris and Mills HM eg ease < SEEN ea 

T Patent Agents and Mechanical Draughtsmen, No. 35, ‘South: Aa SIM LL P ERSON S REQUIRIN G COMF ORT, N EAT A HRK 
amptonshuildings, Chancery-lane, W.C. (from CARPMAEL and CO,), fi See aul NESS, and DURABILITY in the ab d icl -> invited to MHHIK 
undertake all business connected with Patents for Inventions in the Ia fast a UM IOP Ang xy in tae above named articles ar> invited to 

United Kingdom, the Colonies, and all Foreign Countries, Provisional YHN init try the ‘““EUPODION BOOTS” with “ MOLE’S PATENT HBE ùS,” they are 

protection £885. i SNN IT: y unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes, 

PATENT COMPANY (Limited), 71, Fl jon, T | 111 > aaah 
{Betablished 1858), obtains PATENTS er INVENTIONS af Fixed and | 2, Farringdon-road, facing Holborn Hill; and iiim 
odera; arges, and transacts all business con i i BBs hfe 7 

Unusual faeilities offered. A HANDBOOK gratis. f 6, Pembroke-terrace, Gloucester-road, Regent's 
YOUNG'S ARNICATED CORN and BUNION | THE | , l NA 
A PLASTERS are the best ever invented for giving immediate oe WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS, 


ease. Price 6d: and “Is. per box. Observe the trade mark, H. Y. A Mr, J. McCabe, Leather Seller, T bernacli lk. City-road: ` L ee im 

without whieh neve ate enana: Mar be BHA oi oak cecpeckall LONDON Agunts.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland. 
OWL: Katey. A one tore, 16 Carine road; Mackley and Sons, Wholesale Grindory Warehouse, New Inn-yard, Shoreditch Mr, Chapman, Leather Seller 
sian-street, Aldersgate-gtreet, B.C. London, i Kennington-lane, S.E, . ir ane oe a ee aan ane, oe fo “4 
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No FITTER or TURNER should be without a STRAIGHT-EDGE. 
RAILWAY, with trucks and turn-tables, is _ The most reliable tool of ‘this kind, graduated to the Standard Measure of the Realm, and 
acknowledged by purchasers to effect a saving of one- | manufactured with MARVELLOUS ACCURACY, may be obtained of 


half in labour for earth moving, and to be invaluable |: 
for clearing root crops off the Jand and for running out | RIC H A R D l LLO Y D. 
farmyard manure, especially when the land is too wet |. MILL AND M ACHINE IRONMONGER 


for carting. Earth moved and lakes emptied by con- 
tract. Full particulars on application to Mr. J. Grant, } 135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied ¢ at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


at his Steam Factory Love-lane, Bankside, Southwark, 
CHANGE WHEELS FOR SCREW-CUTTIN G LATHES. 
GRANGE ROAD, BERMON DSEY, London, S.E. 


‘RANTS PATENT PORTABLE | 


HE ORIGINAL SMITH'S PATENT DOOR | 
SPRING, 


Proncunced by Govern- 
ment Inspectors and the 
late J. K. Brunel, Esq., 
C.E., ta be the best. and 
most complete, 


SMITH & TURNER, 


50, BARTHOLOMEW CLOSE, 
LONDON, E. C. 
ESTABLISHED FIFTY YEARS. 


LAMBERT, BROTHERS, 
TUBE MILLS, IRON AND BRASS WORKS, 
WALSALI, 


RoYAL LerreRS PATENT, 


J T. & T. DARLEP’S DOUBLE PAEUMATIC GARDEN PUMPS. 
' THE BEST AND CHEAPEST MADE. 


TESTIMONIALS. 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief. 
Prize Certificate awarded by the Jury of the Royal Horticultural 
- Society, July 24, 1864. 
EXTRA PRIZE certificate awarded by the Floricultural Society, 
Walnamatay, August 31, 1864, 
Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 
PATENT. 


ROSCOE'S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French. Belgian, 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &e. 


TESTI MONEALS AND PRICES POST FREE, 


APPLY TO 


EDWIN E. NEWBY, 
394, KING WILLIAM STREET, CITY, 


LATE 
31, CHEAPSIDE, E.C. 


LA HI 
ni 


6 ean ii 


la a i a: 


The above Lubricators grease every particle of steam previous to its passing through the valves into 
the cylinders, 


BOILER-TESTING ~ BOILER EXPLOSIONS PREVENTED 


APPARATUS. ‘BY THEUSE QPF- 
Complete on cistern, BAILEYS 


gun-metal workingparts, PATENT FUSIPOPI PLUGS: 
flexible tube, union joint, es 
nipple for’ "boiler, and 
gauge to 250lbs., £10 
nett. Packed in case, - 
ready for delivery, 
£10 10s. 


WROUGHT Row TUBE AND FITTINGS FOR GAS 


DITTO FOR HIGH-PRESSURE WATER, DITTO FOR STEAM. 


LAP WELDED BOILER TUBES. SLIDE VALVES. 
BRASS GAS JOINTS, BURNERS, CHANDELIERS, &o, 
PATENT HIGH-PRESSURE WATER VALVES. 

GLOBE STEAM VALVES. STEAM BOILER MOUNTINGS. 
PUMPS. 


NOW READY, SELLING BY THOUSANDS, 


THE IMPROVED CUCUMBER AND 
VEGETABLE SLICER, 


T isso arranged as to be used with the common 
table knife, being made of the best. Turkey boxwood, with 
brass fittings, superbly tinued and finished , cannot possibly corrode 
or get out of order as most of the low priced slicers do; they aread- 
mitted by all who see them to be the best slicers yet invented. Te 
be had of most cutlers and ironmongers throughout the kingdom, 
(Price 1s. 6d. each.) 
SAUSAGE AND MINCING MACHINES FROM 10s. 6d. 
J.COPPARD and Co., Inventors, Patentees, aud Manufacturers of 
Domestic Implements, 84, Fleet-stree London, E.C. 


TO ENGINEERS, ; MILLWRIGHTS, STEAM PACKET 
HE PATENT MINERALISED 


AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Peal eo 
EHAE Br) 
Sc aE 
ei oa Hes 
ATE eats 


| í ae | 
J OHN | BAILEY and 00. ALBION WORKS, SALFORD, MANCHESTER, 
Se ee 


WEBSTER’S UNIVERSAL CONDENSER. 
NO MICROSCOPE IS COMPLETE WITHOUT THIS INVALUABLE 


PIECE OF APPARATUS. 
FULL PARTICULARS FREE BY POST, WITH CATALOGUE. 


CHAS. GOLLINS, 
T, GREAT TITCHFIELD STREET, PORTLAND PLAGE, W. 
DR. LAWSON’S BINOCULAR DISSECTING MICROSCOPE. 


A l Hoss Pipes, Delivery and SCIEN TIF To runNnsTtERU MEN ee e 
ashers. uction fi f l 

Sheets. Driving Belts or Mill Bands. Of every description can be had at the Manu actory o 

Railway Buffers. Engine Packing. WW. L A D D, 


Flexible Tubings. 

Patent Junction Rubber and Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers aud others. To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, E.C. 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) Indig-Rubber, up to 6ft. 4in. diameter 
in ony thickness, 


MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
11 AND 12, BEAK STREET, REGENT STREET, W. 
i Sole Agent for Geissler’s Vacuum Tubes. 

PRIZE MEDAL, 1862, FOR MICROSCOPES, INDUCTION Corns, &¢, 
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LATHES, 


AND EVERY DHSCRIPTION OF TOOL FOR | 
AMATEUR TURNERS. E 
Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes, 
Engineers’ FILES and roots of every description, 


JOSEPH BUCK, 


124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, S. 


AMATEURS 


LATHES. 
Ed. PEARCE, 
LATHE & TOOL MAKER 
and MACHINIST, 
77, GT. SUFFOLK- 
STREET, 
BOROUGH, S.E. 


Lathes ready for use 
from £3 10s. 


= LATHE WORKS. 
QAMUEL COHEN AND SON, 


i ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
feur-pillar standing presses.—Screw-cutting, Turning, Boring, and 
Iiluning for the Trade.—Several second-hand planing and drilling 
machines to be disposed of.— Illustrated Catalogue on application, 
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HEATED AIR ENGINE. 


HOR all small purposes, such as driving Printing 


Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. > 

It can be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday. No 
water being used all danger of an explosion is done 
away With. For further particulars apply to 


WwW. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
| LONDON. 


VV ATHEMATICAL INSTRUMENTS of 

finest quality at moderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, Londen, W.C. Cases of Drawing Instruments 
from Jus, 6d. to £10. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


KHISCOND-HAND CASES OF MATHEMA- 

TICAL INSTRUMENTS, Theodolites, Levels, Pentayraphs, Quad- 
rists, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales. Land Chains, 
&e., by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
koss, Dallmeyer, and others. Instruments bought or exchang 
Catalogues forwarded on receipt of three stamps for each. 


SUFFELL, MATHEMATICAL 
e INSTRUMENT MAKER, 11, BRIDGE-STREBT, 
WESTMINSTER, begs to call attention to ‘his Improved 
Levels and Theodolites, as manufactured for Her Majesty's 
Government. The pocket sets of Instruments, from lös. 
to 42s.: Telescopes, 5 miles range, fram 6s. 6d. ; 10 miles 
itto, 8s. 6d. and 10s, 6d. ; Boxwood scales, engine divided, 
28. 6d. ; T squares, 1s, to 5s.; Measures and Rules of all 
nations, Post-office. orders payable at Charing Cross 
branch. Lists of prices forwarded on application. 


AT ATHEMATICAL DRAWING INSTRU- 


MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SUALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


JOHN ARCHBUTT & SONS, 


201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Llliistratéd Price List will 
he forwarded free on application. The prices will be found remark- 
ably low. Every article warranted. Second-hand Instruments of 
all kinds, by the best makers, always in stock, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


[JuLy 20, 1866. 


NOTICE ! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs, Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 
1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 


-LONDON. 

FLOORING, DEALS; MAHOGANY, &c. 
White. Yellow.: 

3-inch Flooring 10s. 6d. and lis. Od. . 10s. 6d. and lis. 0d. per square, 

$ y ‘i 12s. Od. to 13s. Od. . 12s. Od. to 148. 0d. ,, 

Dee. 55 See ave 14s, 6d. to 15s. 6d... lis. 6d. to 178. 6d; ,, 

£ ,, Matched Lining... ue — 12s.. 0d. ... o e — 13s. Od. p 

3 14s. Od. sy, 


39 ete ose — 13s. Od. see ose — 
Yellow Battens, £10; Yelow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet. 
PRICE LISTS AND MOULDING PATTERNS POST FREE. 


J. TERRY & SON, 109, BOROUGH ROAD, S.E. 


FLOORING! DEALS! MAHOCANY! 
WHITE and YELLOW BATTENS, £8 per 120. 
100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals 
from 10s, 6d. per square. | 3 by 9 Yellow Deals .., 
£15 per 120. | 3 by 11 Yellow Planks 
12s. per square, 


SAMUEL PUTNEY, 
BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 
L. SUGDEN AND CoO. 
SAW MILLS AND MANUFACTURING JOINERS. 


PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


WESTMORELAND WORKS, 
WALWORTH COMMON. 
PRICE LISTS ON APPLICATION. 


£18 per 120. 
£15 per 120. 


20,000 Spruce Deals 4d. per foot. 


Matched Lining 


i 


SMITEH’S PATENT DOOR SPRING, 
| PATENT WEATHER TIGHT FASTENIN G, 
AND 


WATER BAR FOR FRENCH CASEMENTS. 
69, PRINCES STREET, LEICESTER SQUARE, LONDON 


N.B. None guaranteed unless stamped with name and address. 


RICHARD H. TAUNTON & 
HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM, 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, etc. 

PATENT COMBINATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACE IN ONE. 
(DAVIES AND TAUNTON’S PATENT.) 


GEORGE GLOVER & COS 
IMPROVED DRY GAS METERS, 
STANDARD GASHOLDERS, AND TESTING APPARATUS. 
INTERNATIONAL EXHIBITION, 1862. 


PRIZE MEDAL, 
CLASS XXXI. 


PRIZE MEDAL, 
CLASS X. 
“ For ingenuity, &c.” “ For superiority, &c.” 
RANELAGH WORKS, 
RANELAGH ROAD, PIMLICO, LONDON, 8.W. 
15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 
| ESTABLISHED EIGHTY YEARS. 
PAPIER MACHE ENRICHMENT MANUFACTORY. 
W.SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
Estimates on receipt of Detailed Drawings. 
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| TUCK’S | 

PATENT PACKING FOR STEAM ENGINES, &e., 
INDIA-RUBBER VALVES, &c. 

J. H. TUCK AND CO., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
i upon each length of 


will appear g 
TUCK’S PATENT PACKING, as also 
upon their 


RA pace hirer ESTABLISHED 1795. 
BUFFERS, panning, éo. MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
' TUCK AND co. 116 COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
7 GANNON STREET, EC GOODS OF ALL DESCRIPTIONS. 
EE ! slady eve 
TRADE MARK. WORKS, LAMBETH. ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 


ALL KINDS OF BLUE STAFFORDSHIRE WARE. 


MARCUS BOURNE NEWTON 
STEAM ENGINES, LONDON AGENT. 


/\\ 2 HORSE POWER, | DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 
aN “Hj Horizontal, with Governors, KING’S CROSS, N. 


ad uae o Me Pumps, &c., aaa | =: H WATTS 
<3 Wie ad 
WHEELBARROWS 1.0 NOO 258, CU ALLi UAUA A 


Contractors to the Admiralty. 


NS Complete, £15 15s. 
IRON CORN BINS „258 MANUFACTURER OF IMPROVED 
l U U a L al z OPEN AND CLOSE FIRE 
ened OW EEE. a ee he e | wae? ans TURER | 
A ace eae ase ace . agi AT AE ; 
GARDEN ROLLERS e es ae: 358. | IST TCETEIN 
ARD ATS 0 nae a 198, 
HURDLES & WIRE NETTING. RANGES, 
RAY, MEAD, AND COQ. ae : 
38, UPPER THAMES STREET, LONDON, E.C, ENGINEER, 
And Trolway Iron Works, Bethnal Green, N.E, AND 


Price Lists on application. 


WATER-POWER ENGINES! | 
T Compact and Economical 


Engines have now been mostsuccessfully applied to work. 
ing Hoists and Cranes in Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and incon vonina ree es R ; HA RH ees z ns : TAA AAA HU 

Applications may be made to the Patentees,- Ses | eRe eR Te HT eee ; pee, 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, a f iy init ere TA MTT Estimates sent, post-free, on applica 
Lancashire; or to T, M. PEARCE, 21, Thornton.-road, i tión: 

Bradford, Yorksbire. 


JAMPE TINTS IMMENSE SAVING OF LABOUR. . 


mnt ee gnd MACHINIST, naam. |TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 


Engineer's Tools, &c. Boring, turning, planing, screw and wheel } ` EMERY AND FLINT GRIN DERS, McADAM ROAD MAKERS, &c., &c. 


cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAD, 8, | BL AK E’S P AT EWT STONE BRE AKER; 
A, C FRASER, l 
Inventor and Patentee of the For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 
RIBBED CAST IRON RETORTS. It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
W.& A. GLOVER, — . ee ees Cuba, Chili, Brazil, and throughout the United States and England, Read extracts of 
z estimonials :— 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 

SMALL SCREW CUTTING, TURNING, AND PLANING 


JOSEPH STANGEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


HOT-WATER BATH 
APPARATUS ERECTOR, 


1, Water-street, 
NEW BRIDGE-STRERBT, 
BLACKFRIARS, E.C, 


N A 
a 
iniii 


i 


l 


H. R. Marsden, Esq. 
. Sir, —We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months, crushing 
emery, &c., andit has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw about 20lb. weight, chilled cast iron, 
broke off, and was crushed in the jawa of the machine 
to the siza fixed for crushing the emery. 
THOMAS GOLDSWORTHY & SONS. 


Alkali Works. near Wednesbury. 
I at first thought the outlay too much for so simple an 
article, but now think it money well spent. 
WILLIAM HUNT. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
requirement, 


Castings for Model Engines kept in stock. 


LEATHER DRIVING BANDS \ 
for Machinery, (Well Stretched}, : 


Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and quartz. WM. DANIEL, 


Our 15 by 7in. machine has broken 4 tons of hard 
winstone in 20 minutes, for fine road metal. free from 
dust, MESSRS. ORD & MADDISON, 
Stone and Lime Merchants, Darlington, 
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Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND C0., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price List Free. 


Kirkless Hall, near Wigan. 
Hach of my machines breaks from 100 to 120 tons of 
limestone oF ore per day (10 hours), ata saving of 4d. 
par ton, JOHN LANCESTER, 


: Ovoca, Ireland. 
My crusher does its work most satisfactorily. It 

will break 10 tons of the hardest copper ore stone per 

hour, . WM. G. ROBERTS, 
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General Freemont's Mines, California. 
The 15 by 7in. machine effects a saving of the labour 
of about 30 men, or 75 dollans per day. The high esti- 
mation in which we hold your invention is shown by 
the fact that Mr, Park has just ordered a third machine 
for this estate, SILAS WILLIAM, 


Levelling, Estimating, &c. For terms, apply to Mr.. MEADOW LANE, LEEDS. 
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IVHIS week we have selected for illustration 


the improvements in steam hammers patented 
by Mr. David Davies, of Crumlin, in Monmouth- 
shire. They consist of various details, some of 
which are shown in the illustrations, for rendering 
steam hammers capable of delivering blows, not 
only perpendicularly to the face of the anvil, but 
also in such directions inclined to that face as may 
be required during forging ;—the hammer at the 
same time being capable of delivering blows, with. 
various lengths :of stroke, and degrees of force. 
The steam cylinder employed in working the ham- 
mer, (whether by means of an arm, or by direct 
action), is fixed inside of, and in firm ‘connection 
with, a horizontal cylinder, the two cylinders having 

NO. 18.—VOL. III. 


‘using the hammer. 


oe : 
Ty) A 
‘ m 
P oa 


SRE r. 
E 
mi 5 


ZIDI 
Ae e 


ay 


Tl 


| 
i 
I M 
— F 


| 
| i 
is 


7 | | 
E M 


| 
| 
| 


TEn 


rr 
YAAAVA 1093 


EO 
| 
) 


CEE 
yz 


ens 


if 


| | LU 


il 


D. DAVIES’S IMPROVED STEAM HAMMERS. 


their axes at a right angle, oratany otherangle with | from the piston rod, The internal link is fitted 


each other, or they may have their axes in parallel 
lines to each other. 
fitted as to be capable of being turned round on its 


axis on suitable bearings, and so to carry with it the 
steam cylinder and hammer, and by this means 
the hammer is made to deliver its blows where re-, 
quired. The horizontal cylinder may be turned 
round in the bearings by levers, or such other means 


as can be placed under the control of the person 
The steam chest is placed at 
right angles with the axis of the steam cylinder, 
and is fitted with common cylindrical equilibrium 
valves, which are worked by an internal link or 
eccentrig cam actuated by a stud projecting 


The horizontal cylinder is so. 


with a sliding plate at each end, by which the 
stroke and the force of the blow are regulated. 
Where the hammer is worked by’ an arm, the 
socket supporting the arm. is fitted so that it 
can’ be raised’ or lowered ‘according. to the 
centre of the horizontal cylinder by which it is 
supported, to suit the size of the forging. Also, 
where anarm is used, the ‘bearings on which the 
horizontal cylinder rest, are supported either on 
a bed plate, or on the piston of an hydraulic ram, or 
other arrangement, by means of which the hori- 
zontal cylinder can be raised or lowered, for the 
purpose of varying the angles of blows in| front of 
the anvil ; and the ram or other machinery can be 


so constructed, that the hammer may be brought: 
to bear on any number of anvils, placed at equal | 
distances from the centre round which the hammer | 7 

| ` {so adjusts the main valve, as to admit a sufficient. 


turns, 

Figs. 1, 2, 3, 4, show vertical and horizontal sec- 
tions of the apparatus ; Fig. 5 is afront view, showing 
the hammer up; andFig. 6 is a front view showing 
the hammer striking horizontal blows, suitable for 
upsetting. | 

„A is a vertical cylinder, double acting, and may 
be cast inside at any angle to the axis of the 
horizontal cylinder, as shown in the illustration, 


which exhibits, the horizontal cylinder so formed as. 


to contain within it the steam cylinder, steam chest, 
inlet, outlet, and all the necessary induction and 
eduction ports, cast in one piece ; but the steam 
cylinder may be formed by casting it separatély 
and placing it inside the horizontal cylinder ;— 
the patentee preferring the method shown, for sim- 
plicity. . The horizontal cylinder is so fitted that it 
can be turned around on its bearings in either 
direction, and so carry with it the steam cylinder, 
hammer, and hammer-arm, for the purpose of 
causing the blows when struck, to radiate from the 
centre or face of the anvil, as may be required 
during forging. The steam cylinder is shown with 
its axis at right angles with theaxis of the horizontal 
cylinder ; but this, if required, may be altered by 
placing the axis of the steam cylinder at any other 
angle with the axis of the horizontal cylinder. 

The horizontal cylinder can be revolved on its 
bearings in either direction, for the purpose of 
varying the angles of blows to be struck on either 
the right or left hand of the smith, either by a light 
chain, fastened in a.groove P, cast in a flange on 
the horizontal cylinder, and connected to the short 
end of the lever, which lever is within reach of the 
smith and is supported by a light pillar, standing 
on the gland Bı of the horizontal cylinder ; or, 
where the’ horizontal cylinder is supported on a 
hydraulic ram, it may be turned on its bearings by 
placing a light chain in the groove, and passing it 
over a pulley or pulleys'to bring it within the reach 
of the smith, who’can vary the angles by simply 
dropping the chain on a stud near the anvil, as, if 
the end of the chain ‘is held by the stud, when the 


pressure is turned under the hydraulic ram, it will. 


cause the horizontal cylinder to revolve on its 
bearings, and at the same time vary the angles of 
the blows to bestruck. Or, it may be revolved by a 
treadle or by a hand wheel, or by causing the piston 
rod of the steam cylinder to actuate a’ pall or 
ratchet. The piston is of the ordinary kind, slotted 
to receive the hammer arm connected to the piston 
by a cross head or stud G, projecting on the one 
side for the purpose of actuating the internal link, 
and this stud can be disconnected from the link 
when necessary ; but this form of piston rod is not 
essential. C, the steam chest, shown at right angles 


with the axis of the steam cylinder, (but it may ‘be 


placed in any other position,) is fitted witha cylindri- 
cal valve D, but any other form of valve may be 
used, and may be worked from an internal link H, 
actuated by a stud G, projecting from the ‘piston 


rod.. F1, steam inlet ; F 2, port leading to top 


of piston; F 3, port leading to bottom of piston ; 
E 4; exhaust, which:port communicates with the 
stand pipe F. This pipe is made double, by casting 
a diaphragm in the inside, which makes it‘serve the 
double purpose. of .a steam and exhaust pipe. The 
internal link F and stud G serve ‘to make the 


machine sélf-acting, by so controlling the main 


valve that the height of the fall of the hammer, and 
consequent force of the blows, can be regulated to 
any degree of nicety. The internal link is made 
the exact length corresponding to the full length of 
the stroke of the piston, plus the clearance at each 
end of the cylinder, for the purpose of working the 
piston to its full length of stroke. Butit is fitted 
with sliding plates H at each end, in such a manner 
that they can be adjusted either from the top or 
bottom of the link, toactuatéthe mainvalve so as to 
work the piston through any fraction of the stroke, 
either from the top or bottom of the cylinder. These 
sliding plates H can be adjusted to any required 
position by a worm, or they can be moved by 
cutting teeth in each plate, to allow a pinion to 
work therein, or by an eccentric groove, or any 
other means. These sliding plates, by heing moved 


‘wrench K 1, 
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up or down, 80 actuate the main valve asto admit, : 
suppress, and release the steam at any required 


fraction of the stroke, while the form of the link: 


quantity of steam to keep the hammer up off the 
anvil when ‘not in action, Where the hammer 


arm is supported on an adjustable pivot, the pivot | 


is fixed in a wrought-iron socket K, which supports 
the hammer arm, as shown in Fig. 1, and this socket 
is so fitted that it can be raised or lowered to suit 
the various sized forgings by means of the hand 
Thus, if a piece of iron, -say four: 
inches in diameter, is required to be forged; 


round and true without swages, the hammer must | 


describe a circle of four inches; the hammer pivot: 
would in this case stand two inches above the 
centre of the horizontal cylinder, and would con- 
sequently describe a circle of four inches in- 
diameter on the anvil, as the distance of the 
stud pin (on which the hammer hinges,) from the 
centre of the horizontal cylinder, would become 


the radius of the circle described by the hammer | 
face upon the face of the anvil in all cases, and ` 


this distance can be varied at pleasure by the 
hand wrench, which works ona thread formed on 
the top of the socket, for the purpose of altering 
the position of the stud relatively to the hori- 
zontal cylinder as before stated ; L is an annular 
hydraulic ram which raises and lowers the hori- 
zontal cylinder with its hammer and arm, for 
the purpose of varying the angles of blows in 
front of the anvil. The top of this ram is so 
formed as to become the bottom bearing of the 
horizontal cylinder, and is so fitted that it can 
be turned around on a ‘horizontal plane, to suit 
any number of anvils arranged at equal distances 
from the centre. If thought preferable to fixing 
the horizontal cylinder on the top of an ‘hydrau- 
lic ram, for raising and lowering ‘the steam cylin- 
der as just described, it may be made as shown 
in Figs. 3 and 4, which show the bearing of the 
horizontal cylinder fitted into a:cast-iron bed plate 
marked M, secured into the floor of the smithy. 
The horizontal cylinder can in this case be 
turned around on its‘bearmgs by:chams and levers, 
or it can be revolved ‘by ‘causing the piston rod 
to actuate a pall, which works into ratchet teeth, 
cast on the gland ‘of the horizontal sylinder ; an 
inclined slot is formed in ‘the piston wod for the 
purpose of giving lateral motion ‘to ‘the slide 
block which carries the palls, These palls work 
in ratchet teeth, formed on the gland B 1 of the 
horizontal cylinder, and so cause the horizontal 
cylinder to revolve to any desired angle ; and as 
the hammer in this ‘case jis only capable of 
varying its blows on ‘either. the right. or left 
hand of the smith from ‘a ‘vertical Jine, and as it 
will be often necessary to ‘strike ‘blows at any 
angle from a horizontal ‘ine, ‘the face df the anvil 
block may be made with ‘bevelled divisions, as 
shown in Figs. 3 and 4, which anvil block can 
be moved laterally ‘by a screw or otherwise, so 


as to bring the required bevel directly under the 


hammer face, thereby rendering the hammer 
capable of striking blows at given angles from a 


horizontal line. L 1 is the‘hydraulic cylinder, which 


is made annular, for ‘the purpose of allowing the 


steam pipe F 1 to pass through. The steam pipe 


is, in this case, mate telescopic inside the annular 
space of the hydraulic cylinder, ‘as shown in Fig. 1. 
This steam pipe is ‘fitted with a regulating foot 
valve, for the purpose of putting ‘the hammer in 
action, which valve is placed near ‘the anvil, for 
the purpose of being actuated by the smith’s 
foot as shown in Figs. 3 and 4. This valve is 
so formed that, when closed, it will admit a con- 
stant flow of steam through it, sufficient to keep 
the hammer up off the anvil when not in action. 
Where the hammer is arranged for any num- 
ber of anvils, a foot valve is placed near each 
anvil. 

The above arrangements are also applicable 
to working a direct-acting hammer, This hammer 
can be moved to any desired angle from a ver- 
tical to a horizontal line by either of ‘the modes 
explained for revolving the cylinder of the pivot 
hammer, or it can be revolved by a hand wheel, 
which gives motion to a pinion working into teeth, 
cast on the horizontal cylinder. . 
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BREECH-LOADING FIRE-ARMS. 

ON cannot take up a daily paper now-a-days 

without finding éither an editorial article or a 
column of letters concerning the new weapon for our 
regulars and‘for those serving under M. F. Tupper’s 
registered motto, “Defence, not:defiance.” The new 
Government has been “set right” on the matter, 
and the credit due to Earl Russell’s Ministry has 
been duly awarded to it. As might be expected, 
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various schemes of “ conversion” find special advo- 
cates, and a great deal has been said against the 
Snider weapon, evidently from a very excusable 
ignorance of the fact that various improvements 
have been made on the original invention. Still 
there is a certain amount of truth in some of the 
deprecatory communications, which deserves pub- 
licity, and accordingly we have selected a few sen- 
tences from a letter by Captain Walker, of the 
79th Highlanders, which appeared in the Times. 
It embodies all the complaints of the best-informed 
complainants. Talking of converting the Enfield 
rifles into breech-loaders, he says :— 

“ By retaining the Enfield bore we sacrifice one 
of the great gains secured by the breech-loading 
` system—namely, that a very small bore may be 

used with its concomitant advantages of increased 
range, penetration, and accuracy, without any of 
the disadvantages which the use of a smaller calibre 
than *50in. involves in a muzzle-loader, in the 
shape of difficulty in loading and accumulation of 
fouling, &c. Instead of tinkering up our old barrels 
with new breech-pieces, would it not be better for 
us at once to discontinue the further manufacture 
of the muzzle-loading Enfield, and direct all our 
energies and resources to the construction of a good 
breech-loader, to be served out gradually to the 
army as the present arm wears out, or as fast as 
the new arm is ready to relegate (for a time) ‘the 
old one to the ranks of theMilitia and Volunteer 
forces? What is wanted is a small-bore breech- 
loader capable of being discharged eight or ten 
times in the minute, with a suitable cartridge con- 
taining its own ignition, and a well-proportioned 
ballet with a trajectory so low that ‘ judging 
distance’ would become almost superfluous.” 

The weapons mentioned in our last come very 
nearly up to the requirements in the last sentence 
—but the reiteration of the “‘ want” will do no 
harm. The following is well worth attention :— 

‘ Nor should any such rifle be regarded as the 
finality of our efforts for advancement ; the goal of 
yesterday ought rather to become the starting- 
point for to-morrow, for itis only by perfecting 
the destructiveness of warfare that war itself will 
cease. I believe the ordinary breech-loader is 
destined eventually to merge into a ‘ repeating’ 
rifle, which will enable one man to do what before 
it required many to accomplish, with an all but 
indestructible steel rifled barrel, and with gun- 
cotton for a propellant ; but we should not permit 
such hopes to produce any present stagnation, but 
rather be up and doing with the materials thus far 
placed practically within our reach.” 

It may not be out of place here to record our 
conviction, founded on a quiet thought, that the 
results of the recent battles are not all to be attri- 
buted to the needle-gun. We hear a great deal 
of the Austrian losses : can any one tell us what 
they are on the Prussian side? Rumour says they 
have been something tremendous—nearly equal to 
that of their opponents. Looking at the 
great gallantry exhibited by the Austrian troops, 
and their determined front, exhibited under the 
most trying circumstances—under feus d'enfer such 
as the world has never heard of until now—we are 
very much inclined to think that had their ‘ war 
council,” or their officers, been other than 
what they have proved themselves, a some- 
what different result would have had to be recorded. 
The needle-gun finished what divided councils 
began ; and this simple fact shows us where a 
breech-loader comes in with telling effect, 


ARTIZANS’ DWELLINGS AND PUBLIC 
-= HEALTH BILLS. 

O* the present occasion we are compelled to 

differ from our contemporaries respecting the 
immediate passing of these Bills, not because there 
is anything radically wrongin the Bills themselves, 
but the machinery which they propose to call into 
operation is defective. When we say that the police 
in one case are to have great power. put into their 
hands, and that in the other, vestries are to levy a 
a certain rate, we have stated our principal objec- 
tions, neither of the ‘‘ bodies” being, in any degree, 
competent for the work they at present have in 
hand. The vestry, that fine old institution for 
local self-government, will not do the work set apart 


for it; the police cannot do that for which the public 
pay so heavily. Reform is sadly wanted in both, 
and it would be the height of folly to expect either 
of them to act in “ Social Reform Bills” when 
they themselves so much require reform. Good- 
ness knows both the Bills are sadly required ; no 
one can doubt this with cholera thundering at our 
doors and carrying off its victims; but we feel cer- 
tain that were the Bills passed in their present 
shape, there would be no action taken in the matter, 
but rather a host of squabbles between ratepayers and 
vestries, and a parcel of inefficient policemen and 
householders. 

These remarks are called forth by the fact that 
a deputation the other day waited on our new 
Home Secretary, in reference to the two Bills enu- 
merated above. It was composed chiefly of Mary- 
lebonians. One vestryman complained that the 
whole of the authority in respect to the first Bill, 
was placed in the hands of the Metropolitan Board 
of Works, while the vestries, who were to have no 
authority in the matter, were to raise the rates. 
We object to the vestry having anything to do in 
the matter. The whole work should be done by 
one Board, whether the Metropolitan Board of 
Works, or a spic-span new Board, as is proposed, 
for taking in hand the lighting, paving, &c., of 
this immense city. But, rather than that the Bill 
should be quashed, we would consent to its being 
passed, provided a clause were inserted making the 
transfer of the official duties connected with its 
working, imperative, to a reformed Board, so soon 
as the Bill now being discussed by the Local 
Government Reform Association becomes law. 
We object to centralising all things, but will sub- 
mit to a great deal of that sort of thing, rather 
than put up with much more of the vestry work, or 
lack of work, to which we are now-a-days treated. 

Respecting the Public Health Bill, Dr. Richard- 
son drew attention to its various clauses, to two of 
which the vestry took very strong exception, the 
20th and 27th. . The 20th gave authority to the 
police to take cognisance of nuisances, as well as 
the local authorities. The vestry were of opinion, 
that the conflict of jurisdiction which would arise, 
would be very detrimental to the public interest, 
and therefore considered the introduction of the 
police most objectionable. So think we; and here 
we take leave to note the fact that this particular 
vestry is very much superior to many others. The 
medical officers of health, Dr. Richardson was of 
opinion, would be the most competent authorities 
in the metropolis to take cognisance of nuisances, 
as being the persons most qualified to do so. In 
this ‘‘ the doctor” may speak, but so also does com- 
mon sense. Fancya single remove from a clod- 
hopper, in a helmet and blue clothes, walking into 
your premises to give his opinion as to whether you 
harboured a nuisance! What a fine chance for a 
spiteful low-minded neighbour to worry and put you 
to no end of expense. No; the police movement 
will not do, the number of their failures is already 
too numerous, for us to place any reliance on their 
‘“ powers of research and discrimination.” 

We have expressed our regret at having to differ 
from various contemporaries in the view taken by 
them of this matter; they hinting that, should any 
hold be taken by the cholera this season, the 
present Government will be responsible, in that 
they stand in the way of the passing of the two 
Bills forming the matter of our comment., We 
cannot agree in this view of the matter, for our 
belief is that, had the Bills been passed in their ex- 
isting shape, they would have done no good. Our 
only interest here is the good of working men, and 
we think that will be best studied in this case by 
altering the various clauses referred to, and push- 
ing on atthe same time a new Bill, for obtaining 
better local government throughout the metropolis. 


LIFE OF TELEGRAPH CABLES. 
N electrician well-known to our readers in- 
terested in electric telegraphy, has said of the 
breakages of deep sea lines :—‘“‘ The rusting of the 
outside and the failure of the cable, generally 
coincide as to time. The failure is seldom gradual, 
it is almost, if not always, accompanied by a 
total fracture or interruption in the copper. When 


any of these injuries do occur they are irremedi- | more than three years. 


able.” Neither in its bed nor in its make ig: 
there anything more in favour of the cable made: 
for the Atlantic Telegraph Company, than there: 
has been for many an other; in fact it is con-. 
tended that, weight for weight, there is Jess to» 
be said for the cable we are now all so anxious to: 
hear about than for others. The weight of iron. 
sheathing on the Atlantic cable is of necessity 

small, its relative proportion to that of some others : 
being as follows :—Atlantic cable, 13°75 cwt., of: 
iron per knot; England and Holland, 19°6 cwt. ; 

Red Sea, 16 cwt. ; Malta and Alexandria, 33:56 : 
cwt. As to the prospects of maintaining the- 
Atlantic line, experience is all against it. Of 9,000: 
miles which worked well when laid, all are now 

speechless ;—scarcely food for fishes, they cannot 

even be called “ocean treasures.” Not more than 

900 miles of deep sea cables are at work in the 

present day, inclusive of that laid by Mr. Henley 

in 1860, between Barcelona and Mahon, which in 

places reaches a depth of 1,400 fathoms, andi is at 

present, we believe, speechless. In fact the omly 

long line laid in 1,000 fathoms, and still working, 

is the 248 miles of the Sardinia and Sicily line, 

and that was only laid three years ago. The 
Malta and Alexandria line, laid in 1861, lies,, 
at the deepest part of its bed, in only 420) 
fathoms, and can be easily raised for repairs.. 
Were this not the case, it would long since: 
have ceased to speak, for the interruptions, 
on it, we have been informed, average four: 
days per 100 miles per annum; and this with a. 
sheathing of 33°56 cwt. per knot against the: 
Atlantic’s 13°75 cwt.! We lay stress on the: 
sheathing because usually the iron is most rapidly- 
eaten away where there is a current of water, and. 
when that is done, away, very quickly, goes the: 
soft core. Tron sheathing, whatever may be its 

preservative (!) coating is rapidly eaten away—not. 
even continuously, for then the whole would be. 
longer-lived, but some patches are more easily- 
affected than others by various salts in solution. 
inthe water. Supposing one or two of such faults. 
to occur in an Atlantic cable, could it ever be: 
taken up to be repaired? Or, supposing this pos-- 
sible,—how long would the interruption last ?: 
Supposing such a fault to occur in September, 

could any vessel with lifting tackle venture on the. 
job of picking up under less than six months’ time 2! 
We doubt it. Is the Atlantic “bed” a plateau ?: 
We don’t believe it, —nay, we believe that several. 
breaks occur in its ‘continuity of surface.” The- 
Great Bank of Newfoundland is an abrupt eleva-. 
tion ;—the water deepening suddenly at its sides. 
from 25 to 100 fathoms, 

And then, what becomes of icebergs, not to. 
speak of cold and warm currents in the track of 
our cable? Brewster says, speaking of them and 
the coast of Newfoundland, ‘‘The coast is often 
crowded with them. Thousands of floating 
masses of ice arrive from Davis’ Straits; they 
surround the shore on every side, they move in 
every direction, and their mutual shocks, added 
to the agitation of the turbulent sea, with the 
deluge flowing from the land, produces a confusiom 
which resembles chaos.” Fancy the cable in close: 
proximity to the scene of this description,—the: 
which by far outdoes the “imagination run mad °>” 
of the weird painter Blake. Captain Scoresby has: 
counted 500 bergs en route for the south, loaded with: 
earth, which have been soon aground on the banks! 

All this does not say much for the chances of the: 
Atlantic telegraph, on its present route,—or, in fact, 
on any other continuous deep-sea route. Dearly 
would we like to see the scheme accomplished, and 
find telegrams in our morning’s paper from New 
York, Boston, &c., as unfailingly as we have them 
from Paris, Vienna, or Berlin, but we are sadly 
afraid the fates of the sea and the shore are set 
against us, and that, though we may—so long as 
people like to venture their money, —have a spas- 
modic telegraphic flash, its duration will be brief 
indeed. But, if ever success was deserved it has 
truly been by those gentlemen who have so diligently 
persevered with the Atlantic scheme,—first and 
foremost of them, Cyrus Field, of Boston, U.S. ; 
and very glad shall we be if our prognostications 
prove untrue, and the cable, once well laid, last for 
3 OLD Sart. 
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sy THE NEW FUEL. 
TE are on the eve of great changes in the ma- 
nufacturing and maritime world in conse- 
quence: of the introduction of rock oil as fuel. The 
struggle of “ King Coal” to maintain his majesty of 
ruleis fast approaching. Rock oil is the fuel of the 
future; and ere many years have passed coal will 
have to do.its very utmost to compete as a source 
of mechanical power with the despised shales. The 
engineers. of the Woolwich Dockyard have returned 
to the Admiralty, we hear, a statement, without 
comment, of what has been, done there in 
economically burning rock oil by Mr. Richard- 


son, and have accompanied it with a drawing: 


of the apparatus by which the results have 
been obtained. Good wine needs no. bush ; 


and such results as the patentee, aided by 


the dockyard authorities, has obtained need no 
comment. When itis known to every practical 
engineer that 74lb. of water per 1lb. of the best 
_ Steam coal is the maximum quantity in ordinary 
practice; that not more than 341b. to. 4lb. of water 
are done by common. coals, and 64lb. is the usual 
rate.for railway locomotives, what need could there 
be to add one word of remark to a table of practical 
experiments showing 13lb. for American rock oils, 
15lb. to 171b. for Burslem, and above 181b. for the 
‘Torbane Hill oil ? * 

Taking the average evaporation effected by 


coal as 6lb., we may fairly urge that the best 


mineral oil, being three times as strong as coal in 
the quantity of heat it generates, and evaporating 
three times the quantity of water in the same space 
of time, is just as cheap as coal if it cost three times 
as much to distil it from the shale as it does to get 
the coat out of the earth and convey to our 
furnaces. It is quite a mistake to say that, how- 
ever valuable shale may be for the production of 
paraffine, it can never be a satisfactory substitute 
for coal. What has been done at Woolwich has 
been to burn such oil in a boiler-furnace practi- 
cally, and to beat coal with it. It is no use any 
longer to question results. The mineral: oil has 
been burnt for days together, just as it might be 
burnt for months together, and it has raised steam 
effectively, efficiently, quickly, steadily, and con- 
tinuously. It is now only aquestion of time how 
soon the world will accept the fact, and engineers 
begin to employ it. As with coals, so with oils, 
there is a difference of quality, and it is not a little 
remarkable that England, possessing the superior 
qualities of the first, should possess also the best of 
the latter. While the American oils will touch 
131b. nearly all the English ones exceed them, and 
the Torbane Hill oil will go nearly, ifnot quite, up 
to 201b, ; and here we would hint to oil distillers 
that their present crude oils and the veriest tarry 
refuse will have as fuel a value in the market, for 
most of them will do as much as ordinary coal. 
For the best work engineers will have the best oil, 
as they have now the best coals; but if the thickest 
refuse of the distillers will evaporate probably its 
16lb. of water, the mineral oil makers will have a 
profitable market for that which at present is almost 
unsaleable. For our fast passenger steamers the oil 
will be a boon of the greatest value, and our sharp- 
witted. companies will doubtless try its mettle. For 


our men of warit will in unpeaceful times be an. 


imperative necessity. l 

Whatever further experiments may be probably 
undertaken before oil is adopted by the Admiralty, 
sufficient at least has been done, and under such 
superintendence that the results can neither be 
doubted nor disputed, to prove that there is a fuel 
capable of superseding coal for steam and 


mechanical purposes, that it has been practically. 


tried and applied, and which only awaits the de- 
mand to come into the market at economic prices. 
In conclusion, or in addition to the above, it may 
safely be affirmed that Mr. Richardson has beaten 
his American rival. In his published communica- 


tions there are nothing but facts, vouched for by- 


excellent authorities. The experiments have ex- 
tended over a lengthy period, and have been con- 

* The residuum, a heavy grease, is the’strongest fuel of 
all. It contains the paraffine, which can be obtained, we 


are informed, in large quantities at £3 or £4 per ton. 


The steam-jet burns it readily, and with little smoke, 
and it is more than twice as strong as the best coal. 
The best crude oi] has been selling lately at £5 per ton. 
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ducted with a patience worthy of the cause. We 
wish Mr. Richardson every success, and that 
shortly he may be able to publish a clear tabular 
statement of results, from first to last, with illustra- 


‘tions of the best form of apparatus. This will go 


very far in popularising the adoption of the new 
fuel. 


COAL AND STEAM SUPERSEDED. 

_N invention which has been heralded as a 

L “complete solution to the problem—How 
can we obtain perpetual motion ?” claims perhaps 
more than usual attention at the hands of those 
interested in the production of cheap motive 
power. The invention is the joint production 
of Mr. James Smith, of Seaforth, and Mr. 
S. A. Chase, of Egremont, and is for “an 
improved arrangement of valves and other 
appliances for a new description of hydraulic 
engine for raising water and other fluids above 
their common level, the fluids so raised to be 
used as a motive power.” The principle of the 
invention has been described to us as follows :—A 
reservoir is constructed, having two compartments, 
the upper one having a lift-pump for raising water, 
or other fluid, from the lower compartment, pro- 


ducing two different levels of the fluid in the one 


reservoir. Into the lower level is inserted a 
portion of a tank or tanks, allowing the fiuid 
in the reservoir to have free play around them. 
Inside and on the bottom of the tank or. tanks is 
fixed a box or boxes, each box having two sets of 
gun-metal valves, one opening to the fluid in 
the tanks, the other opening to that in the reservoir. 
These valves are so arranged that when the set 
communicating with the tank are open the others 
are closed, and shut off the communication, and 
vice versé. On the upper side of the box or boxes 


is a circular aperture, around which is fitted a cup- 


leather valve, which fits the lower part of an air- 
tight cylinder or float inserted in the circular aper- 
ture, and by means of connecting rods this float is 
attached to the end of a lever or beam, the other 
end of which is united by two connecting rods to 
the crank of the engine and the piston-rod of the Jift- 
pump. On the shaft is fixed an eccentric to work 
the gear which actuates the tank valves. On the 
tank head a feed pipe is fixed which passes down- 
wards into the upper compartment of the reservoir, 
having a valve attached to it, which is always kept 
beneath the high level of the fluid in the upper 
compartment of the reservoir, and thus acts as a 
syphon. The tank and feed pipe is then filled with 
water, and the fluid in the lower compartment of 
the reservoir raised until the tank valves are sub- 
merged. The upper compartment, containing the 
lift pump, is then filled to within a few inches of 
the lid of the tank, when the engine is ready for 
use. The production and cause of motion may be 
thus described :—The floats being hollow, filled 
with atmospheric air, are lighter than a space of 
equal magnitude filled by a column of water, and it 
therefore follows that when the tank valves are open 


-to the gravatic force of the fluid contained in the 


tank, that force acts on the float and causes it to 
vise, and when the valve is closed against the 
action of gravatic force in the tank, and open to 
the reservoir, the float falls, there being no power 
beneath to support it, thus producing areciprocating 
motion, which, acting on the beam, produces rota- 
tion of the crank, and at the same time actuates the 
eccentric, causing the tank valves to open and close, 
and this motion is continued until the syphon- 
valve is closed, shutting off the atmospheric 
pressure by which the water is forced into the tank 
by the syphon feed pipe, and by which the water is 
raised through the agency of the lift-pump into the 
upper compartment of the reservoir. . 
Our readers have this just as we have received it, 
or nearly so; but we can see nothing in it to war- 
rant the startling announcement in connection with 
perpetual motion, about which the less said the better. 


Soprum—The Mediterranean has a much larger 
proportion of potassium than the Dead and Red 
Seas, and both it and the Red Sea have nearly 
three times as much sodium as the Dead Sea, but 
the latter has more chlorine, calcium, magnesium, 
and less sulphuric acid than either of the former. 


‘Irregular general appearance. 
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No. III. > | 
NHE illustrations accompanying this chapter 
_ require no special description here, they being 
referred to in the proper place. During the 
time.a type is being delivered from or being 
received by one of the cases, the conveyor is 
retained for a short time by coming in con- 
tact with a stop æ” at the end of each case, 
and since the carrying wheel J never stops, it 
follows that each conveyor, after having received or 
delivered its type, moves in the direction of the 
circumference of the wheel, or, more properly 
speaking, the wheel moves while the conveyor re- 
mains stationary. To cause the conveyors to assume 
their advanced position a lever u24 ig pivotted be- 
hind each conveyor to the ring f. This lever is 
provided with a friction-roller in that end which 
bears on the conveyor, and its tail extends beyond 
the inner edge of the ring f, and as the carrying 
wheel J rotates, said tail strikes on a stationary 
cam or stud u?5, and by this action the lever is 
thrown in the required direction and the conveyor 
thrown forward in its advanced position. The lever 
u*4 also serves to cause the conveyors to recede in 
a radial direction after they have received or 
delivered a type. In order to effect this pur- 
pose said lever is mounted on a vertical arbour u?8, 
which has its bearings in the ring fř, and the 
wheel J. From the upper end of this arbour 
extends an arm wv”, which bears on a spring 28, 
that is secured toa link c16. When the wheel J 
advances while the conveyor remains stationary the 
lever u*4 is turned, and thus the point of the arm 
#9 is made to bear on the spring c?8, and the 
link is caused to swing, carrying the conveyor back 
in a radial direction. While receiving the type 
the gripping spring of the setting conveyor is 
held open by a stationary pin u® in the carrier 
wheell, which is so situated that when the conveyor 
occupies its advanced position the spring strikes 
said pin, but as soonas the conveyor recedes the 
spring closes up and grips the type. The distri- 
butor gripper spring is opened by the projection 
c to be explained. The indicator points c23, d23, 
on the conveyors, and the excavated rim ms will 
be described together, as they act in conjunction. 
The latter is a broad flat rim of moderate thickness, 
and is of such a diameter and width that when se- 
cured in place upon the table it shall fit just outside 
and under the carrying wheel J, as shown in Fig. 2, 
and to be shown in Figs. 14, 15, 16. A section of 
the excavated rim is taken out and replaced by a 
segmental rail 75, as previously stated. In 
introducing said excavated rim a portion of its 
inner surface has a series of grooves cut in it of 
equal width and parallel to each other, as seen in 
the detached view of a portion of the rim shown 
in Fig. 17. The excavators are made in these 
grooves by cutting slots of different degrees of 
length, and after a certain order, but having an 
The conveyors are 
placed upon the carrying wheel, so that their 
descending shanks stand opposite to their line of 
excavations, and the indicator points are a series of 
separate pieces of metal attached to the plates 
c, d, by pivots o, and their ends are rounded 
and point in the direction of the excavations. 


Said indicator points are not pinned rigidly to the 


conveyor, but they must be able to have a move- 
ment ; each one is therefore provided with a friction 
piece to cause them to stand in any position that 
may be given them. The rim mis provided with 
two grooves to each indicater point; thus in Fig. 
17 eighteen grooves will be’ shown, while in Figs. 
14, 15, 16, nine indicator points will be exhibited ; 
and it is by shifting these points so that they will 
track into these different grooves according to the 
set given to them at a definite starting point that 
the proper indications are formed for depositing 
and taking the type from the cases. In every re- 
volution of the conveyor, it passes a place on the 
rail, j15, where these points receive a set which may 
be called zero, and from which place a new set is 
given for a different type than the one previously 
carried, or in fact, even ifitis to carry again a 
type of the same character asthe former one. This 
is performed by the action of a series of inclined 
planes, g’, which are placed in such a position that 
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they correspond to each alternate groove which 
are numbered, 9, 8, 7, 6, 5, 4, 8, 2, 1, and the in- 
termediate grooves are numbered 9°, 8°, 7°, and so 
on, As each indicator point has two grooves into 
whichis may play, some may have been previously 


put into grooves, 9°, 89, and so forth, and some. 


allowed to remain in the grooves 9, 8,7, and so 
forth, but it is intended that in each revolution, all 
the points shall be so set forth that there shall be one 
point bearing on each of the grooves 9°, 80, and 
so forth, and none in the others, although in 
reality the grooves are removed and the points 
turned down only to correspond to the position 
abovestated. Suppose that 
as a conveyor approaches 
(in the direction of the 
arrow) all its points had 
been previously set so that 
they stand in line with the 
grooves 9, 8, 7, &c., respéc- 
tively, all these points 
would be intercepted by the 
inclined planes g7, and as 
the surface of these incline 
downwards, the , points 
would slide down and they 
all be turned on their 
pivots and setso as to ride 
in the grooves 90, 80, 7°, 
&c., that is to say, the 
point in groove 9 would 
be turned into 9°, and so 
forth throughout. The 
indicators are a device for 
afterwards shifting these 
points or a portion of them - 
back again from groove 90, 
89, &c., to those marked 
9,8, 7, &c., or vice versa. 
Suppose an excavation in 
the rim which would be 
indicated by merely shift- 
ing one of the points, 
allowing all the others to 
remain as they are, this 
would be performed by the 
indicator acting only upon 
such point to effect its 
transference, These indica— 
tors are small inclined 
planes precisely like those 
already described, and are 
arranged in the proper 
position in relation to the 
indicator points, the indica- 
tors of the distributing 
conveyors on the outside, 
and those of the setting 
conveyors on the inside of 
the said conveyors. The 
tails of the indicator points 

n the distributing con- 
veyors, therefore, are cut 
off, while those of the 
setting conveyors project 
beyond the inner edges of 
the plates c, to be shown 
in Figs. 14 and 16. The 
indicators ¢7 serve to set 
the indicator points of the 
distributing conveyors, the 
indicators e7*, those of the 
setting conveyors. Both 
are moveable »ylates placed 
9n line with the grooves, 
o 80, &e., or 9, 8, &., and arrangéd so that they 
can be brought in a horizontal, or in an inclined 
position, and the indicators e7 are all acted upon 
automatically by the distributing mechanism, 
whereas the indicators e”* are set by the composi- 
tor. As by the stationary inclined planes g” all 
the indicator points are shifted into the grooves 9p, 
8°, &c., so by the indicators ¢7, e*, may they all 
be shifted from said grooves to those numbered 9, 
8, &c. There is this difference, however, that the 
indicator points of the setting conveyors must all 
b turned up before the indicators e”* take action, 
ehile the indicator points of the distributing con- 
weors are turned down and itis therefore neces 
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sary to have a separate series of stationary inclines g* 
to set the setting conveyor to zero. If the conveyor ` 
arrives at such a point of the excavated rim, where 
all its indicator points are allowed to sink in, it: 
(the conveyor) is immediately arrested and the 
type taken or deposited according as it was a 
setting or a distributing conveyor acted upon. 
Before the conveyor can receive a type from or 
deposit one in the case it must always be in the 
advancing end of the dog J15, because while doing 
so the conveyor must stop, and the carrying wheel | 
by continuing its motion slides past the conveyor, 
that having been arrested by the fixed stop x7, and 
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at the proper time a lever 1%, causes the conveyor 
to reas ume itsadvanced position. The tail of this 
lever co*mes in contact with a stop u, which is 
situated under the pinion k, or between the dis- 
tributing and setting Mechanism as shown in Fig. 
1; this stop is suffic€® t because the conveyors do 
not stop except at the” distributing box, and then 
again ab one of the regular type cases, but the 
setting conveyors delive r their type into the channel 
J without stopping, and the distributing conveyors 
deliver ‘‘ quadrats,” or long blank spaces for 
filling up lines with—into the channel fs, and odd 

characters into channel a*, also without stopping. 

In order to effect this operation revolving type 
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receivers Ri, R?, R%, are arranged at the mouth 
of each of said channels. The circumferential velocity: 
of these type receivers. is equal to that of the carry- 
ing wheel, and this construction will be particularly 
shown in Figs. 19 and 21, which represent a plan 
and section of the same, and their position in re- 


lation to the channels and to the conveyors is shown. 


in Fig. 1; they are composed of circular heads. 
secured to the upper ends of vertical spindles 71, 
72, 7?, to which revolving motion is imparted by 
suitable gearing. Each bead. is provided with a. 
series of radial slides 74, which are forced out by 
springs 77, and the motion of whichis limited by 


plates 76, catching in 
AU, recesses. 77, cut im the. 
CS N edges of the slides, te be | 
a =| It shown in Figs. 19 ang 21. 
ART To deliver the type from 


the setting conveyors to the 
revolving receiver R2 at 
the mouth of the channel 
J, each setting conveyor is 
provided with a pusher e ,, 
which extends back beyond! 
the rear edge of the plate: 
c, and is acted on at the 
proper moment by the cam 
78, Fig. 1. After the type 
has been delivered to the: 
receiver it is held therein. 
by the pusher until said: 
receiver has rotated far 
enough to carry the type 
behind the end of the out- . 
side wall of the channel. 
J, into which it is to be: 
deposited, and as the 
motion of the receiver 
proceeds the type is forced: 
out into the channel by 
the action of the springs 
15. The distributing con— 
veyors, on arriving oppo- 
site the revolving receiver 
R3, are operated on 
similarly, but the distribu- 
ting conveyors carrying 
£ quadrats” receive a set 
which allows them to fall 
in and to deliver their 
type to the receiver Ry; 
or a stationary channel 
can be applied and the 
quadrats will be nicked on 
all four sides, so that they 
will present themselves in 
the proper position however 
set up. 
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THE KIMMERIDGE CLAY. 
—For some months past 
borings have been in pro- 
gress at Old Malton, with 
aview of obtaining a 
supply of water (for drain 
flushing) on the Artesian 
system. The bore at about 
15 feet entered the Kim- 
‘meridge clay of the Vale 
of Pickering, and a depth 
of 450 feet has now been 
reached, the clay being as 
hard and dry as ever, with — 
no signs of moisture. 
Additional rods are being 

repared#ifor the} purpose of going down to 500 
Pot. e at less than two miles 
distant water was obtained at 50 feet, and in two or 
three cases more distant at 60 to 80 feet. At Mal- 
ton the bore isclose by thedip of the oolite limestone. 

Srmamx Boruers.—In deep and narrow water 
spaces, surrounding the furnaces of steam boilers, 
the water is often converted into steam faster than 
it can be replaced in the ordinary course ef cireu- 
lation. In such cases, although the gauge cock 
might show a sufficient total height ot water in the 
boiler, aother cock tapped into the water space 
at some £ stance below would discharge dry steam 
only 
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PRACTICE.*—(Concrvsion.) 

By Coartes V. Waker, F.R.S., E.R.A.S. 

This arrangement carried on thus far is all very 
well for the Charing-cross line proper, which at 
present consists of only an up and a down line; 
but at the London-bridge station, the several kinds 
of down trains have to be sorted out, and 
switched to the lines leading to their various desti- 
nations ; andonthe other hand, up trains from differ. 
ent lines have to becollected and switched one after 
the other, onward on the one line to Charing- 
cross. The first distinctive change is that the two 
lines of rails as they enter the London-bridge 
station become four, and are protected by two pairs 
of electro-magnetic semaphores instead of one pair; 
and have of course bell-codes modified to suit the 
necessities of the case. And then, when well in 
the yard of this station, the roads increase in 
mumber and in intricacy. Any attempt to describe 
them and to enter into the details of the telegraph 
arrangements provided for their protection would ` 
be more tedious to the general reader than profit- 
able. The whole is conducted on the principles so 
fully explained,—the apparatus being increased in 
mumber according as the roads are multiplied. 
The greatest number of bell-semaphores in any box 
än the London yard is six ; and they are worked 
there in a modified form, in order to meet the 
speciality of the place. In one of these boxes, 650 
trains or engines were signalled, and mostly by 
bell alone, on-Whit Monday, 1864, May 16, 
between 5°30 a.m. and midnight, all accurately 
entered in the books, twelve figures being re- 
quired for the entry of each train or engine,— 
amounting in all to 7,800 figures,—so much care 
is taken for the protection of the public, and so 
much serious work is quietly and successfully 
carried on for their advantage and security. 

Tn stating the mutual relations between voltaic 
currents and electro-magnets, in order to explain 
the action of the signal-bell, it was enough to say, 
that an electro-magnet has the power of attractinz 
the iron keeper, whenever a voltaic current tra- 
verses the wire that surrounds the iron core. This 
single property will not suffice to the two-fold action 
ef the Electro-Magnetic Telegraph Semaphore, 
—the putting-a signal-arm up, and then again 
putting it down. When a current circulates 
round a bar of iron in one known direction, the 
near end of the iron becomes a north pole; when 
the direction is reversed, it becomes a south pole. 
The north pole has the property of attracting the 
south end of a permanent steel magnet, and of 
repelling the north end ;—-the south pole attracts 
the north and repels the south. Advantage is taken 
of this property in order to produce the two re- 
quired motions. A couple of bar-magnets are so 
mounted in a movable system in relation to the 
two poles of an electro-magnet, that the action of 
the latter on the four poles of the magnets is com- 
‘bined to produce motion in one direction with one 
current of electricity, and in the reverse direction 
with the reverse current ; and the motion is trans- 
ferred in a very simple manner to the arms of the 
semaphores. 

And the arrangements are such thatthe arms 
are firmly locked in the position into which théy 
have been placed by the electric current, so that no 
amount of vibration from passing trains, and no 
external violence, accidental or otherwise, can 
displace them ; nothing, in fact, can alter their 
position, save an electric current sent in the reverse 
direction. The locking-plate is an armature, acting 
independently of the system of magnets, which 
releases them by the same current that is used for 
shifting them. 

It remains fo mention that for the simple key or 
contact-maker, previously referred to, and used for 
sending only one kind,—either kind of current for 
mere bell-signals, is substituted the ‘‘ Semaphore 
key,” shown on the post in the centre of the 
Waterloo box, in our illustration, which is merely 
a mechanical arrangement of springs and studs, 
go connected with the battery, the semaphores, and 
wires, as to distribute the required currents in the 
required directions at the will of the operator. It 


* Extracted from No. XV., Vol. IV., of the Popular 
Science Review, 
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this instance there are two keys, that on the right 
hand for Blackfriars signals, that on the left for 
Belvedere signals. Each key, as here arranged, 
has an upper and a lower knob, the respective 
duties of which are simple enough; the current 
sent by pressing the upper knob puts up the sema- 
phore arm, that sent by the lower knob lowers it, 
By this arrangement the man has perfect control 
over the bell and red arm of the semaphore at the 
next station, and its companion white arm at his 
own station, and can send, on the instant, signals 
to put an arm up or down, as he requires it ; or he 
can make any amount of bell-signals, in reply or 
otherwise, without moving, if he does not wish to 
move the arms above-mentioned. Over the red 
arm at his own station, and its companion white 
arm at the other station, as we have said, he has 
no power. 

I have endeavoured thus far to explain the 
science of train-signalling, in so far as the signal- 
men themselves are concerned. I have described 
the apparatus with which they interchange ideas, 
the manner in which they use it, and the rule 
by which they are guided. But they are only 
middle-men, as it were; the knowledge they thus 
acquire is not for themselves, but for the engine- 
drivers, to whom they have to communicate it, as 
they drive up one after the other with the successive 
trains. This is done by the aid of the long levers 
that are shown in the centre of our engraving. 

When a train is approaching, its name or desti- 
nation having preceded it by bell-signals, the 
first step is to prepare the road for it, if not already 
prepared ; and this is done by pulling forward a 
lever, attached tothe proper points or switches, 
which is known from the labels that are seen in 
front of them. When this lever is out of the way, 
in other words, when the proper road is prepared, 
and not till then, two other levers are unlocked, 
andcan be used; One of them puts the arm down 
of a distant signal, in the direction of the coming 
train; and the other puts the arm down of the 
post over the signal-box itself. If, from oversight, 
the signal-man were to have attempted to put 
down the arm belonging to a road, which was not pre- 
pared for a train, he would have failed ; for he would 
have found it locked. When the train has passed, 
the levers, and with them the visual-signal, are 
restored to their original position, and locked there. 
‘When Saxby’s systemis in use, as itis on the 
Charing Cross extension, the security obtained by 
this arrangement is obvious. The signal-man is 


unable to set the points for one road, and signal } 


the engine-driver on to another road, because he is 
unable to get any visual-signal down, save the one 
having reference to the road he has prepared. The 
various labels in front of the levers in the en- 
graving have reference not only to the direct line 
between Charing Cross and London Bridge, but 
algo to the junction with the South Western 
Railway, as well as to the Cannon-street-road, not 
yet opened, | 

I have already referred to the box in the London 
yard having the greatest number of electro-magnetic 
semaphores ; this box has fifteen levers for working 
points or switches, some of which work simul- 
taneously two pairs of points; it has seventeen 
levers for arms on the signal-post outside the box, 
aud two others for distant signals. In addition to 
which, it has seven * discs,” which work in unison 
mechanically with signals at the neighbouring 
signal-box, and show how they stand. This is a 
very perfect specimen of a signal-box, and illustrates 
very thoroughly the working of the telegraph 
system as between signal-man and signal-man, 
and the visual system as between signal-man and 
driver, combined with the locking system of levers, 
and the permanent telegraph semaphore signals as 
between the signal-man and himself. 

At this particular spot roads and cross-over roads 
form a perfect network ; but the multifarious points 
and signals are so arranged that before any one of 
the seventeen arms can be lowered on the signal- 
post, allthe points for the particular road to which 
that signal belongs must be properly set ; and this 
having been done and the signal lowered, it becomes 
impossible to alter any other points or to lower any 
other signal-arm, that would tend to allow another 
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train to start and cross the track of the one 
already allowed to proceed. 

At the risk of being a little obscure in the 
absence of a diagram, I will conclude by giving 
the routine observed here in admitting, say a 
Dover train, into and through the London Yard 
on its way to Charing Cross. Oall the first box 
it approaches AB, and the second CD; AB has 
already been informed, by bell-signal, that a 
Dover train is approaching. He then signals it 
to CD by the bell-semaphore, belonging to the 
Dover Charing-Cross line, If CD is ready to 
receive it, he first sets his road right for it to 
travel upon, then lowers the proper arm on the 
signal-post ; and, in doing this, he shifts me- 
chanically a “disc”? in AB box, which indicates 
what arm he has put down; and, finally, replies 
to the telegraph-signal of AB upon the bell-sema- 
phore, lowering a white arm in his own box, and a 
red one in AB. Then, and not till then, AB will 
lower the proper aam on his own signal-post, and 
allow the train to ome on. 

The remarks th have hitherto been made, have 
reference to what may be called “ train-signalling 
proper.” But ths does not represent the full 
extent of service endered by electricity to the 
traffic managers ' railways in regulating their 
trains. All static s and all signal-boxes, when 
required, are furnis:ed with speaking telegraphs 
for use inemergenc.es, and for exceptional cases. 
The time of the departure, for instance, of every 
special train, for which no time-table has been 
issued, is signalled in this way from the departure 
station to every station on the route ; so that every 
one knows when to expect it, and is able to make 
provision to keep the line clear. This is all inde- 
pendent of, and in addition to the train-signalling 
proper from station to station. Express and tidal 
trains are usually signalled in this way from one 
first-class station or junction to the next: and 
they, as well as all other trains that are out of 
time, are so signalled to all stations concerned. 
Royal specials are always so signalled, and the 
chief officer of the telegraph always accompanies 
them with the necessary staff and apparatus for 
establishing telegraph communication instanter 
from any part of the line, should occasion require. 
The signal-bells also that have formed so much 
the subject of this communication can be arranged 
withoutany alteration, and without any additional 
expense, merely by connecting them up differently 
—to be rung from any part of the line without the 
use of any portable apparatus. 

In thusillustrating the theory of train-signalling, 
my endeavour has been entirely to avoid suppo- 
sitious cases, and to take for examples cases that 
have a real existence. The illustrations are taken 
from a railway with which I am of necessity per- 
fectly familiar, and where no expense has been 
spared to carry out train-signalling to the highest 
degree of perfection—a railway where the traffic 
is so large, that nothing short of a very carefully- 
elaborated system would give the officers confidence 
to do what they undertake to do. And all that 
has been said here of one railway is applicable in 
a greater or less degree to all other railways, in 
proportion as they have with more or less skill and 
discretion availed themselves of the services that 
are to be derived from electricity. 

The interior of a large signal-box, such as the 
one we have correctly designated CD, exhibits a 
very animated scene, in which there are but two 
actors,a man anda boy, both as busy as bees, 
but with no hurry or bustle. The ruling genius 
of the.place is the strong, active, intelligent signal- 
man, standing at one end of the apartment, the 
monarch, for the time being, of all he surveys. 
Immediately before him in one long line, extend- 
ing from side to side, is a goodly array of levers, 
thirty-two in number, brightandclean from constant 
use and careful tending, each one labelled for its 
respective duty. Before him, to the right and left, 
are the various Electro-Magnetic Semaphores, each 
one in full view and adjusted in position to the pair 
of roads to which it is appropriated, and all fur- 
nished with porcelain labels. Direct in front of 
him is a screen, along which are arranged the various 
semaphore keys; and on brackets, discreetly dis- 
tributed, are the bells and gongs, the twin com- 
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panions each of its own semaphore. Before the 
screen are the writing-desk and books; and here 
stands the youngster, the ministering spirit, all on 
the alert, to take or to send electric signals, and 
to record them—his time and attention being 
‘devoted alternately to his semaphore Keys and to 
his books ; being immediately under the eye arid 
‘control of the signal-man, This is no place for 
` visitors ; and the scenes enacted here have little 
‘chance of meeting the public gaze; indeed, the 
officers whose duties take them hither occasioiially, 
are only too glad to look on and say as little as 
‘may be, and not interrupt the active pair, between 
whom there is evidently a good understanding in 
the discharge of duties, upon the accurate per- 
formance of which so much depends. Looking on 
‘the man will be seen in command of his rank-and- 
‘file ;—signals come, are heard and seen both by 
‘man and boy, ; levers are drawn and withdrawn, 
one, two, three, or more ; the ariiis and lamps on 
‘the gigantic masts outside, of which there are three 
weli laden, are displayed as required,—distant 
‘signals are moved, points are shifted and roads 
‘matle ready, telegraph signals are acknowledged ; 
‘and on looking out—for the box is glazed through- 
out—'trains are seen moving in accordance with the 
‘signals made ; and on the signal-posts at the boxes 
‘xight and left, for here they are within easy reach of 
each other, arms are seen up and down, in sympathy 
‘with those on the spot and with the telegraph 
‘signals that have been interchanged. There is no 
‘cessation'te this work, and there is no confusion in 
‘it; one head and hand directs the whole, so that 
‘there are mo conflicting interests and no misunder- 
‘standings ; all is done in perfect tranquillity; and 
the great secret is that one thing is done at a 
time. All this, which is so simple and so 
full of meaning to the expert, is to the 
uninitiated intricate and vague; and though 
he cannot at first even follow the description 
of the several processes, so rapidly are they begun 
and ended ; yet as the cloud leaves him, and his 
ideas become clearer, he cannot fail to be gratified 
and to be filled with admiration at the great results 
that are brought about by means so simple, 
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EQUATORIAL CLOCK. 

Lord Oxmantown (son of the Earl of Rosse, 
the astronomer) has forwarded to the Royal Astro- 
nomical Society a description, with an engraving, 
of an equatorial clock, which can be easily made. 
No nice workmanship is required ; a plumber and 
joiner can execute the work with sufficient accur- 
racy. His Lordship states that his apparatus, made 
last autumn, gave equable motion to a heavy equa- 
torial of 18in. aperture, and answered perfectly 
for micrometrical observations ; but heis uncertain 
how far it would bear comparison with other con- 
trivances for spectroscope purposes. 


COMMUNICATION BETWEEN GUARDS AND PaSSEN- 
Girs.—Some experiments have been made on the 
South-Eastern ‘Railway preparatory to the adop- 
tion on that line of Walker’s system of communi- 
cation between guards and passengers. The system 
has been already described in this journal, but may 
now be briefly referred to. In each department of 
the several carriages isa spring resembling a bell- 
pull, The pulling of this by a passenger inside 
the carriage causes a bell to ringin either of the 
brakes, and an alarm is raised. At the instant 
the bell is pulled around sign springs open on the 
outside of the carriage, indicating the department 
in which the signal was given. ‘To prevent false 
alarms, and in order to ascertain the person who 
pulled the bell, the pull on being drawn out dis- 
‘connects itself from the apparatus and remains in 
the hand of the person who pulled it, it being 
‘impossible to replace it without a proper key. 
Ft being presumed that this is a sufficient communi- 
cation between passengers and guards, a telegraphic 
wire gives an equally easy communication between 
‘guard and guard, and guard and engine driver. 
‘The experiments made were most successful—the 
train being pulled up several times within 500 
yards when travelling at a speed of 40 miles an 
hour. Sosatisfied were all the officials of the value 

z the system that it was at once adopted on the 
i Go l 
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A VISIT TO ADMIRAL FITZROY’S 
WEATHER OFFICE.*—Conctvsion. 


With respect to storm signals, we may state that 
there are certain established facts, which enable the 
Meteorologic Office to give them with that degree 
of assurance which very many terrible tempests 
have justified. The following are a few of the 
indications which enable us to forecast the coming 
storm. 

(1.) Suppose a northerly (E.N.E.—N.N.W-) 
current to have been prevailing generally over this 
country, with fine weather. The barometers at all 
the out-ports during the continuance of such 
weather, will have been steady, or slowly rising, 
nearly uniform, or slightly higher at the northern 
than at the southern stations. There will have 
been much evaporation, and the sky will have been 
comparatively clear and free from cloud, while the 
temperatures, when free from the imfluence of 
radiation, will have been somewhat below the 
average. Suppose, now, the northern barometers 
rise rapidly above the average, while the tempera- 
ture remains low, and the sky clear. Then, this is 
an indication of more wind from a northern quarter, 
but probably without rain. Should, however, the 
southern barometers fall at the same.time, while 
the temperatures in the south are much higher 
than in the north, the wind will probably increase 
toa gale from a northern quarter, and a sudden 
chilling of the atmosphere in the south will ensue, 
causing rain. 

(2.) The first approach of a southerly current is 
usually indicated by a falling barometer (that is, 
diminution of pressure) in the north and west, 
caused by a failure of the polar current. The upper 
clouds are passing from the south, and the tempera- 
ture increases. 

(3.) A temporary failure of both currents occa- 
sionally takes place. We may have very low 
barometers, but for a day or two little or no wind. 
Such a state of things, however, never continues 
long. It is then especially necessary to watch for 
the first signs of approaching wind. 
indication is usually an increase of pressure in the 
direction from which the wind is coming, which is, 
indeed, a general fact respecting the barometer. 

Should the French barometers rise rapidly, or 
stand (say) an inch higher than in Scotland, the 
result will be a gale from the southward, Should 
both the French and the Scotch barometers rise 
rapidly, whilst in Ireland and central England the 
pressure continues very low, we may feel sure that 
both currents are approaching in force, and that 
the collision will be violent, causing much rain, 
and (according to the angle of incidence) either 
south-west and north-west gales, or a cyclonic 
movement, which experience has shown will 
probably advance in an easterly or north-easterly 
direction. On the other hand, should the increase 
of pressure be gradual and general, the combina- 
tion of the two currents will be gradual also, and, 
though there may be rain, the winds will not be 
violent. 

(4.) Southerly gales in the Channel and on our 
south-westerly coasts are often, if not generally, 
accompanied by northerly winds on the east coasts 
of Scotland, which at times affect England also on 
the north-east. 

(5.) When a gale occurs with a high barometer, 
which does not fall, but remains steady, or rises, a 
northerly wind, or a duration of fine weather, may 
be expected, and more of either as the delay o 
approach is greater. 

Finally, there are a few grand rules, which, 
though not always free from disturbing causes, may 
be considered as generally holding good, 

lst. The essentially distinct characteristics of the 
two main currents should never be forgotten. 

2nd. The direction of wind is usually from the 
place of high barometer towards the region of low 
barometer. 

rd. The force of wind is usually proportional 
to the difference of barometric pressure, not (as 
has been asserted by some) to the actual pressure. 
It matters little how low the barometer may be, 
if it is equally low for a considerable distance 
around ; for, in such a case, it is obvious that wind 
cannot follow at once, simply because there is no 
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supply. The moverent of currents is always 
directed to effect an equilibrium, and in the case 
supposed, it exists already. 

What is called ‘‘ unsettled weather,” as we have 
had lately (end of April and beginning of May) 
results from the backing of the wind, that is, its. 
shifting in the opposite way to its usual course as: 
before explained, for instance, from E. towards N.. 
and W., &c. As long as such a state of things. 
lasts the weather will be unsettled, and we must: 
watch for the first indication of the resumption of’ - 
the regular shift, because the probability will be a: 
violent predominance of the polar current, which. 
may be expected to follow the present unsettled. 
weather (May 7th). | 2 

Such are a few of the principles of our scientific: 
weather wisdom and such is the system of our 
Meteorologic Office ; and the immense advantages: 
of the institution must be evident when we consider’ 
that the number of ships sailing the seas of the: 
globe is about two hundred thousand, with more: 
than a million sailors—all exposed to the storms: 
which, for ages before, had come upon them without: 
achance of avoidance. It was a pitiful case, and 
Providence seems to have taken pity on us in our 
latter days. Things are altered now. The Arabs: 
may acknowledge the lion of their mountains as 
their master, and concede to him the right of 
decimating their flocks without resistance, but, 
thanks to science, our navigators may now fairly 
struggle with the chances of the winds and the: 
changes of the skies. Science and observation telll 
us where the wind will blow, “as it listeth,” andi 
the electric telegraph has vanquished the tempest.. 

The glory of such a revolt—if we may use the: 
term—was reserved for the present epoch, so 
fruitful in inventions which have changed and. 
€ renewed the face of the earth.” And it may be 
the proud boast of England that it was one of her 
enterprising sons—the late Admiral Fitzroy—who 
gave the greatest practical development to this: 
providential science for the good of all mankind. 


GUM COPAL OF ANGOLA. 

Dr. Welwitsch’s observations on the origin and. 
geographical distribution of the gum copal of An- 
gola, West Tropical Africa, read at a meeting of 
the Linnzan Society, appear in the new number of 
the society’s Journal. Large quantities of this: 
resin are collected by the natives in the sandy soil 
of an extensive hilly tract of barren country, studded. 
with thorny bushes, with no large tree except the 
Adansonia. The gum is dug out of the earth by 
the copal gatherers at various depths, from two or 
three to ten or more feet, in a manner resembling: 
gold-digging; and great excitement appears when. 
a good amount is discovered. The gum is found. 
in various shapes and sizes, resembling a hen’s: 
egg, a flat cake, a child’s head, &c. There are: 
three kinds—yellow, red, and whitish; and the: 
first furnishes the best varnish and fetches the 
highest price from thedealers. Many of the natives. 
assert that the copal still grows on different trees,. 
and that it acquires its excellent qualities as a resin: 
by dropping off and sinking several feet into the 


‘soil, whereby it is cleansed and obtains, after the 


lapse of many years, its hardness, inflammability, 
and transparency ; but Dr. Welwitsch, after consi- 
dering the statements of travellers and his own. 
observations, expresses his opinion that the West 
African copal, and probably all gum resin exported. 
under this name from : Tropical Africa, may be 
looked upon as a fossil resin produced by trees of 
periods long since past, and which are now nearly 
extinct or exist only in a dwarfed posterity. As 
evidence, he refers to the petrified crust on the sur- 
face of this copal, to its admitted occurrence in the 
earth, often at a considerable depth, and to its 
great resemblance to amber. 


' Tae Larest WonDER IN Eecrricity.—We 
read in Les Mondes that the exclusive right to use 
Mr. Wilde’s machine in France has been purchased 
by the Alliance Company. This company, we 
learn, made a proposal to establish an electric light 
on board the Great Zastern while laying the 
Atlantic cable. The light was to be equal to 125 
standard gas-lights, and was to be supplied for the 
small charge of £240, 
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THE LATHE AND ITS USES.” 
IV. 
BY A PRACTICAL HAND. 
CHUCKS. 
VYHE chucks last named belong to the class of 
compound or mechanical tools ; and though 
their usefulness is beyond question, theyneed not be 
considered absolutely necessary, as the work which 
they are designed to facilitate can be and often is 
done without their aid. Indeed, success in the art 
of turning by no means depends absolutely upon 
the possession of expensive apparatus, and the 
amateur or mechanic will find the advantage 
of ransacking his own brain for the devising of 
divers make-shifts and off-hand contrivances— 
especially in this chuck-making department. 
Among the simple expedients the following will 
be found well worthy of adoption. 
A, Fig. 32, is a simple flange or flat brass plate 
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with a boss behind, similar to a small face plate, 
and is to be turned up, drilled, and tapped to 
fit the mandril. If thelatter has a diameter of 
3 of an inch, a few of these brass pieces should 
be cast from a set of wooden patterns ranging 
from two to three or four inches. across the dia- 
meter of the plate, and, after having been fitted to 


the mandril and turned, four holes, countersunk for 


wood screws, should be made, as shown inthe sketch. 
These are intended to do away with the necessity 
of boring. out and tapping each individual wooden 
chuck, They can be readily attached to any 
piece of wood by. four screws, and a few minutes 
will be sufficient’ to adapt the same to any re- 
quired purpose. A flat piece of board, for instance, 
itself too thin, or of too soft substance to permit 
of its being attached to the mandril in the or- 
dinary way, can thus be madé into a temporary 
face plate, or a ring cut out of it, or any 
desired operation performed upon it. Indeed, these 


* Copyright of these articles reserved by the proprietor 
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socket pieces will be found serviceable on many 
occasions, and will do away with the necessity of 


‘| alarge set of cup chucks. 


A. few of the latter, however, are very useful 
and will cost but little. The castings are sold by 
weight, and the turner will experience no difficulty 
in fitting and finishing them for himself. Fig. 33 
is the form of these, and needs no description. 
The substance may be from } to 4 of an inch; 
and need not be more, as that thickness will stand 
any reasonable shock caused by driving a piece 
of wood into the chuek, and it is always well not 
to overweight the mandril with chucks of undue 
size or substance. The addition of three to six 
screws to one or two sizes of the cup chuck ex- 
tends its usefulness. This form is represented in Fig. 
34, A, and B. In this case, the casting may be rather 
more substantial (4 to 3 of aninch in thickness), 
The screws must be strictly radial, pointing to 
the centre of the circle, and their ends must be 


turned off or filed flat, Their heads may be | 


squared to enable a key or pair of pincers to be 
applied, or round with a hole through them. It 
is better to make this kind of chuck with six 
screws—three in one plane, and three again between 


these in another plane behind them. In fitting 


a piece of work into the chuck, it will not at 
first be found an easy matter to make it run truly. 


The best way is to centre it as nearly as can be 


guessed, by means of the three screws nearest to 
the open end of thechuck, and then, placing the 
latter on the mandril, set the lathe in slow 
motion and correct the eccentricity of the piece 
by means of the three inner screws. Even after 
this it is probable that a little alternate slackening 
and tightening of the different screws may be 
necessary ; but a little practice will quickly enable 
the turner to set a piece of work in the true axial 
line of the mandril without much difficulty, and 
the work will then be held very securely. Any 
short piece, such as the ring of an eccentric to be 
bored truly inside, may be held by the outer set 


of screws alone; but if such a piece of work as a’ 
small cylinder ts to be bored, the six screws must 
be brought intoaction. Here let the hint given 
in our last, when speaking of projecting screws, 
be repeated, Beware of the knuckles, which are 
peculiarly liable tobe damaged in making use of 
these chucks.. The shirt:sleeve or coat, moreover, 

does not always enjoy perfect immunity from similar 
danger, and both should be'kept out of harm’s way, 
not for their own sake only, but because the arm: 
may be brought into violent contact with the rest’ 
if the sleeve should get entangled (the momentum! 
of the fly-wheel being great,,and therefore not to 
be checked entirely at any given moment). A: 
single rap of the above nature is not a delightful’ 
even if salutary lesson to the novice. 

To hold rings and washers a tapering mandrif, 
Fig. 35, is used; and of these it is necessary to keep 
a few different sizes to suit different diameters. 
These may be made of iron or brass if for permanent 


use, but box or other hard wood is a ready substitute 
and may be turned down for smaller work when: 
the surface gets spoiled by use. The ex panding: 
mandril, ‘‘ Hicks’ patent,” which will be treated of: 
hereafter, is a convenient substitute for the simple- 
conical form here spoken of; and in manufactories* 
where large numbers of mandrils have to be kept of ` 
various sizes, a great saving of time, money, and. 
labour is effected by their use. For amateurs: 
and artizans in a smaller way of business the sim-- 
pler form is generally sufficient. A slight: 
modification is here appended by which the- 
common form may sometimes be made more- 


efficient in the holding a ring tightly while under- - 


going the operation of turning, and this can be- 
made applicable. to metal mandrils, though spe« 
cially intended for wooden ones. 

The mandril having been turned conical (N.B., - 
the angle of the cone must be small, so that the 
size will diminish very gradually from the largest: 
end), the wood is divided by a fine saw, just as the - 
chuck already described with the ontside rings 
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was sawn into segments, a conical hole having been 
first made at the smallest end, as shown in the 
section, B, b. Into this a short cone of larger 
angle is to be fitted, agaifist the end of which the 
point of the back centre will press, tending to 
drive it into the mandril, which will thus be made 
to expand. The ring to be turned will prevent 
the mandril from splitting by the wedge-like 
action of the plug, unless the said ring is of light 
substance, in which case this form must not be 
used, The work will, by the above method, be 
securely and centrally held and not liable to slip 
towards the small end of the chuck. 

In the Fig. 36, a groove, c, c, is shown at the 
bottom of thesaw-cuts. This should also be made 
round the box-wood spring chucks with rings, as 


it gives more freedom of expansion to the segments. 


With such a groove and the chuck itself completely 
hollowed out, the pressure of a strong india rubber 
ring will be sufficient to hold work whilst being 
polished ; and this will,when the latter is delicate, 
be even superior to the screwed rings, as the pres- 
sure will be more gentle and equable, India- 
rubber rings for this purpose must not be 
thin and flat, like those used for bundles of papers 
or letters, but be of round material, the thickness 
of a quill or even larger. They may be had of all 
sizes at an India-rubber warehouse in Holborn, at 
the bottom of the hill on the left hand side going 
eastward, and not far from Negretti avd Zambra’s 
shop. The writer is not acquainted with the name 
of the proprietor. 

Having had occasion to speak of tapping 

chucks of metal to fit the mandril, it will be as 
well to speak here of the requisite tools for effecting 
this. 
In the case of iron chucks it is not likely, as a 
general rule, that the amateur or workman will 
obtain access to a screw-cutting lathe, and to cut 
an internal thread by hand with the chasing tool 
is hardly feasible, though readily accomplished in 
the case of brass chucks. When, therefore, a lathe 
is purchased, a set of taps of the diameter and 
pitch of the screw on the mandril should be pro- 
vided. Of these there must be three—an entering 
taper tap, an intermediate one rather less tapering, 
and a plug tap which is cylindrical. And here we 
must enter a caution. Do not let the tapering taps 
be too long. For instance, let it be required to 
tap the boss of a face plate in which the hole 
cannot be drilled through the plate. It is 
first bored out to the size of the bottom of 
the mandril threads, or rather less, Tap numbsr one 
must then be screwed into it; but if this is too 
long, sothat it cannot enter to the end of the 
threads cut upon it, the second tap will be too large 
and will not enter properly, but will most likely 
start anew thread for itself and spoil the first. 
Fig. 37, a, b, c, shows the form required; d, the 
form to be avoided, except in cases where, as in the 
cup chucks, a hole can be made quite through the 
article, so that the tapering tap can be worked to 
the line x y, or nearly so. The long tap, 
gradually ‘tapering as it does from end to 
end, is cf course the easiest to use, and for 
nuts and such like is far the best ; the conical tap 
of larger angle requires more power, but in the 
case named’ it isa matter of necessity to use it, 
and, if preferred, a set of four taps instead of three 
will remedy any difficulty. The novice must 
take great care to place the tap perpen- 
dicular to the face of the chuck, or ‘the 
shoulder vill not fit close. to that on the mandril, 
If much dfficulty is experienced, such an arrange- 
ment as Hig. 38 will be of service. A represents 
the standard of an upright drill-post, of which B 
is the benca, C the screw by which to depress the 
drill and keep itto the cut. For the latter, and 
brace by which it is worked, substitute the tap, 
and place aspanner or wrench round the head of it. 
In the ceitre mark, which is generally left 
from the jurning, place screw point c By 
means of » plumb line or square, D, test 
the perpendicularity of the tap; andas the latter 
penetrates, seep it to its work bythe screw OC; 
oil the tap freely, and the chuck will be easily 
and accuratey cut with the required thread. 

The upright drill should always have a place in 
the worksho;, It is ‘much easier to drill with it 
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than-in the lathe, and the mandril will thus be’ 
saved considerably. The latter should never be 

used except for light work, A variety of drilling 

apparatus will hereafter be described in this series, 
so that we need not now write more upon this 

part of our subject. > 

Somewhat akin tothe chuck described as the 

cup chuck with six screws, is a chuck mentioned 

in an old French work,* the purpose of which is to 

turn up a cylinder, with a point at the end, so as 

to ensure the axial line being Kept. In the ordinary 

course, the cylinder would be turned up with the 

point and carrier, or driver, chuck already de- 

scribed; the conical point would be then turned 
down as far as possible, and the mark of the back 

centre afterwards turned off by means of the boring 
collar. Itis by help of a miniature lathe and boring 
collar in one piece that the pivots of the balance 
of a watch are finished. In both cases the work 
may be well done by the same process. The 
chuck now to be described requires no boring 
collar, but at the same time it does not seem to be 
well suited for any bnt light work ; in which latter 
case however it would be advantageous, and must 
therefore have a placein our present paper. The 


body of the chuck is shown in section, in Fig. 39. 


A. is the socket with screw to fit on the mandril of 
the lathe. It willbe seen that the chuck itself iy 
hollowed out cylindrically, and in this cylindrical 
cavity slides a plug, c, bored conically, which can 
be fixed by a thumb-screw, h, traversing a slot in 
the body of the chuck. This cone is destined to 
receive one end of the cylinder to be pointed, which 
will, according to its diameter, centre itself in some 
part of the conical hole in the plug. The 
latter is made moveable, so as to be adapted 
to the length of the article to be turned. At the 
outer end of the chuck is a groove dovetailed to 
receive aslide, shown clearly in the cross section B. 
This slide must be of sufficient substance to allow 
a clamping screw, f, to be tapped into it at one end, 
which screw must be long enough to reach when 
fully advanced nearly to the apex of the triangular 
opening seen in the slide. The action of the 
whole contrivance is as follows:—The cylinder 
to be pointed is placed in the conical cavity 
of the plug—the latter slid to or fro till the 
point to be turned projects a short distance be- 
yond the mouth of the chuck though the triangular 
opening in the front slide; and is fixed by a turn of 
the screw, f, which forms the third point of resist- 
ance, thesides of the triangular opening forming 
the other two, As the point or apex of the triangle 
is always in the diameter of the cylindrical chuck ; 
it will only be necessary to move the slide itself 
in order to bring the axis of the cylinder to be 
turned in a line with that of the mandril. As 
soon as this is accomplished so that the piece runs 
truly, the screw, g, is turned, and the slide fixed in 
position. A good deal of ingenuity is displayed 


‘by the inventor of this chuck, a description of which 


was published twenty years ago, and there are very 
many cases in which it will be called into requisition 
by the mechanic. With a little care, moreover, 
the amateur might make one for himself—the body 
of brass or gun metal, the plug and sliding part of 
iron or steel. 

Amongst the various devices connected with the 
lathe, many of which, even as makeshifts, are valu- 
able to the turner, is one not generally known for 
keeping up the tension of the lathe cord, in what- 
éver groove of the fly wheel or pulley it may be 
placed. The plan is not more ingenious than 
practical, and the writer is acquainted with one 
workman, a gasfitter by trade, who has had it in 
constant use for many years. Directly over the 
mandril pulley is another of larger diaméter, in 
which are two grooves of equal depth. This upper 
pulley is suspended on a moveable arm, D, which 
is pivoted at E, and kept up by an india-rubber 
spring F, or, as in the original plan (before these 
rubber cumulators were known), by a cord passing 
over a pulley, and having aheavy weight attached, as 
shown by the dotted lines. In the fig, A represents 
the fly wheel, B the mandril, © the upper pulley. 
The lathe cord is very long, and passes upwards 
from A, over the upper pulley in groove 1, down 
again and round the mandril, a second time over 

* Manuel de Tourneur par H, Bergeron, l 
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groove 2 of the upper pulley and down to the fly 
wheel. The tension of the cord is thus always the 
same, and is regulated by the spring or weight, 
If the cord is slipped to a smaller part of the lathe 
pulley, the slack is instantaneously taken up by 
the descent of the weight, and rising of the arm 
D, which in like manner yields to allow the cord 
to be slipped to the larger groove of the mandril 
pulley. 


STEVENSON’S IMPROVEMENTS IN THE 
JONVAL TURBINE. 
The chief feature in this water engine, repre- 
sented in elavation at fig. 1, and in detail, fig. 2, 
consists in the use of a helical passage, through 
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which the water flows on to the wheel proper. 
Several of these wheels have been in operation for 
a number of years, and they are now reported, on 
the authority of the Practical Mechanics Journal, 
to give the highest efficiency of any turbine in use, 
The helical passage, A, by which the water is 


Fic. 2. 


guided on to the wheel, is fitted with a throttle- 
valve at B. The wheel, C, is secured to the driving 
shaft, D, the upper part of which, at E, is opened. 
An oil cup rests on the top of the dead spindle in- 
closing the step on which the wheel turns ; this part 
is also fitted with a screw and nut for regulating 
the distance between the wheel and the under side 
of the helix. A further improvement consists in 
the arrangement of the back water joint, and 
the improved step bearing is arrangedso that it 
can be removed, cleaned, and replaced in a few 
minutes, l 
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REVIEWS. 


Transactions ef the Society of Engineers for 
1865. London: Spons, Bucklersbury. 
Anone the utilitarian literature of the day first 
rank is held by the “ Transactions” of the various 
societies of Engineers; and the society whose 
transactions are now before us takes rank in the 
class Al. This portly volume is a credit to all 
concerned in its production—writers, printers, 
artists, and publishers, and should be in the library 
of all who claim to be either civil or mechanical 
engineers. Compared with its value the price is a 
mere bagatelle. The volume opens with an 
exhaustive address by the past-president, W. T. 
Carrington, Esq.; followed by papers (1) “ On the 
Patent Laws,” by C. D. Abel; (2) “ On Strength 
and Rigidity,” by W. E. Kochs; (8) “ On Certain 
Methods of Treating Cast Iron in the Foundry,” by 
Zerah Colburn; (4) “ On Irrigation with Town 
Sewage,” by George King; (5) “ On Circular 
Tables,” by Henry Hakewell; (6) “ On Sugar 
Making Machinery,” by P. F. Nursey; (7) “On 
_ the Adhesion of Locomotive Engines and certain 
expedients for increasing or supplementing that 
function,” by Vaughan Pendred; (8) ‘On 
Giffard’s Injector,” by Lewis Olrick. Attached to 
the paper No. 7 is a first-rate “ discussion” —some- 
what tropical in its temperature, but nevertheless 
valuable. The subject is not by any means a 
“ settled” one, and the arguments of the debaters 
pro and con. are well worth careful perusal. It 
would be invidious to make any distinctions here 
‘between papers that are all so excellent; but we 
‘may note that the Council of the Society awarded 
“premiums of books to Messrs. Abel, Nursey, and 
‘Olvick for their contributions to the ‘ Transactions” 
sof 1865. Last year we took occasion specially to 
‘compliment the publishers on their enterprise ; we 
:are glad to learn that it is meeting a fair reward. 
‘Lack of room prevents our selecting two or three 
tit-bits fog the instruction of our readers; but. we 
will endeavour to give some atan early date, and 
cordially recommend the volume to all of our 

readers who can afford to purchase it. 


The Right and Wrong of Benefit Societies. By 
a A. New. London: Pitman, Paternoster 
oW. 
Tms little brochure is by the Secretary of the 
Victoria Benefit Society. Originally a “ lecture,” 
"it has now been extended into pamphlet form, and 
‘is rather readable. It contains a great deal of 
‘interesting matter against loosely and therefore 
‘badly-conducted benefit societies, and much that 
‘is in favour of their better management. Good- 
ness knows there is unlimited scope for improve- 
ment in the majority of ‘* benefit” societies, and 
with this in view the pamphlet may safely be 
recommended to every working man. 


PHOTOGRAPHIC GOSSIP. 

Cleaning Nitrate of Silver Stains from the 
Flesh.—The danger of using cyanide of potassium 
for this purpose has been often demonstrated and 
illustrated in the photographic and other journals, 
but the want of some efficient substitute renders 
‘the former still the common means adopted for 
‘such purposes. . M. Cary Lea, in one of his regular 
‘comributions to the British Journal of Photo- 
graphy, recommends the following simple and 
‘comparatively innocent substitute :—“ Make a pretty 
strong mixture of solutions of bichromate of potash 
and sulphuric acid—say two parts saturated solu- 
tion of bichromate, three of water, or one of sul- 
phuric acid, or even stronger. Wash the hands 
well with this, then rinse them off, and have at 
hand some Lugol’s solution, which for this pur- 
pose may be made as follows :—Iodide of potassium, 
quarter of an ounce; iodine, 40 or 50 grains; 
water, ten ounces. After rinsing off the bichro- 
mate, wash the stains with this solution.’ Under its 
action they rapidly lighten in colour; but the 
hands become stained deep orange colour by 
uugol’s solution Finish them with some nega- 
tive hyposulphite, which clears off all that re- 
“mains.” 7 $ 

Woodbury’s Patent Photo-Relief Process: 
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What stops the progress of this much-talked 
of new process by which so complete a revo- 
lution was to be worked in photographic 
printing for book-illustrating purposes? It was 
long ago announced as perfect, and we then saw 
excellent examples of its productions ; and 
although it is true that the prints were always from 
the same negatives, and new subjects seemed to 
be things undreamt of in the inventor’s philosophy 
yet we saw no possible reason for this, and imagined, 
when long ago we saw that a company had 
been established, “prepared to issue a limited 
number of licenses to parties in the various pro- 
vincial cities and towns of the United Kingdom 
according to priority of application,” for working 
this patent, and selling “the necessary appliances,” 
that forthwith books and magazines illustrated by 
the ‘‘ photo-relief’’ process would at once begin to 
appear. So far, however, is this from being the 
case that, although the “limited number of 
licenses” are still on sale, and the ‘“ necessary 
appliances” still to be disposed of, yet the con- 
tributors to two of the photographic journals in 
which the process and the presentation of a speci- 
men of its capabilities were first announced are 
still expecting or not expecting, as the case may 
be, its receipt, and in one of these serials the 
patentee long since published at least two excuses 
to account for the delays incurred up to that time, 
hinting that projected improvements at one time 
and trifling, but unforeseen, difficulties at another 
were the respective causes. Have these difficulties 
been found insurmountable ? or to what cause may 
we attribute this mysterious halt in the progress of 
an invention of such great importance? If the 


process has failed in the working, as one may- 


reasonably suspect it has on the evidence above 
given, is it quite honest still to push the sale of 
appliances and licenses? We ask, as Paul Pry 
says, for information, but, from the results of simi- 
lar enquiries publicly made in other quarters, we 
fear we shall not receive it. 

Retouching Negatives.—For this purpose the 
Photographische Mittheilunger recommends the 
use of the “oil chalks,” lead pencils, and India 
ink, with a sable brush. The oil chalks are 
found most useful in negative reproductions to 
destroy the exaggerated texture of the original 
spots, and pin-holes are best closed with the India 
ink, and the lead pencil is useful for destroying the 
effect of freckles and other yellow and brown 
spots on the flesh. We should also recommend 
those who have some artistic knowledge to add to 
this a needle set in a handle by which such 
valuable morsels of black as the pupil of the eyes, 
&c., may be rendered more pure and intense by 
clearing away any deposit upon them. In this 
case the needle is used as an etching point. 

La Planchette Photographique-—M. Arthur 
Chevalier, the inventor of this new instrument, is 
assiduously pursuing his labours therewith. A 
report on its application to military surveys is 
about to be presented to the French Government, 
and it is said that the only objection to its use is 
the great and unerring accuracy with which it 
demonstrates errors in existing surveys and plans. 
The working of the instrument is shortly to be 
shown to the Emperor in the camp at Chalons. 


Photography and Anatomical Sctence.—M. 
Ch. Rouget, desiring to demonstrate with clear- 
ness and conclusiveness certain errors prevailing 
with respect to the structure of muscular tissue, 
has used photography for this purpose, and by 
obtaining representations of such formations proved 
his opinions to be sound and practical. The 
preparations of the muscles, &c., could not well 
be preserved in the condition essential to his pur- 
pose; actual experiments were attended with too 
many difficulties for general adoption, and drawings 
were not received as indisputable evidence, while 
pictures produced by the objects themselves in all 
their reality, and taken at the exact necessary time, 
were freed from all doubts. Some of the micro- 
scopic photographs taken were stereoscopic, which 
added greatly to their value as illustrations. 

_ New Lenses ——A recently published list of 
American patents gives the claim of Joseph Lent- 
mayer, of Philadelphia, Pa., to a new combination 
of lenses “ made of uncorrected meniscus lenses of 
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different spherical curvatures, arranged concen- 
trically, or nearly so,” and also “the arrangement 
of a series of uncorrected meniscus lenses of diffe- 
rent spherical exterior, any two of which series 
when set concentrically form a corrected, or nearly | 
corrected doublet.” 

Composition Photographs.—The absurd claims 
recently advanced on behalf of the lofty artistic 
merit of such incongruous productions as have been 
going the round of our photographic exhibitions 
for some years past under the titles of ‘ The Lady 
of Shalot,” ‘Bringing Home the May,” 
“ Autumn,” sundry Scriptural, ‘‘ historical,” and 
other photographs, are well denounced in the last 
number of the Popular Science Review. 

Developer—The Camera Obscura describes 
the following as a powerful developer where short 
exposures are required :— 


Protosulphate of iron ........6666 5 ozs. 

Sulphate of iron and ammonia... 750 grns. 

Poracie ACG: sxe siuhredeisnates cones $ OL. 

W atO Gie Aea E 16 oz. 
Dissolve with heat and take :— 

Nitrate Daryta.....ccccscecesseoees 1,650 grns. 

AO ei E E 44 oz. 


Dissolve this in 16 ozs. of water, mix the two, 
and boil them for a tew minutes, place in four 
ounce vials, and seal up. For use, mix two, 
three, or four parts to 20 ounces of water. 


NEW PROCESS OF WIRE DRAWING. 

This improvement, the invention of Mr. John 
Hibel, is in the process of annealing has 
been noticed on a previous Occasion. Under the 
old system annealing pots consisted of hollow 
cylinders of cast iron, closed at the bottom, and 
furnished with a lid or cover at the top, which was. 
closed nearly air-tight during the annealing pro- 
cess. These pots were built in a furnace, and 
charged with the articles required to be annealed. 
When the pots were filled, the furnace was heated 
to the required degree, andallowed to cool, together 
with the pois. By this process, however, the 
surface of the wire became more or less covered with 
scales, which had to be removed by pickling before 
the wire could be drawn to the required thickness. 
By the new process the annealing pots are con- 
structed of two hollow cylinders of cast iron, of 
different diameters, the smaller one being placed 
within the larger; a ring-like space is thus left 
between the two cylinders, which constitutes the 
chamber in which the articles to be annealed are 
placed. The bottom of this chamber is closed, and 
the top is also closed and made air-tight during 
the annealing process. When these pots are placed 
on the furnace, the flames not only encircle them, 
but come up through the hollow centre, and the 
wire is thus more thoroughly and uniformly heated. 
They are made air-tight by a simple process, and 
when the wire is taken out it is as smooth as possi- 
ble ; there is no scale about it, and therefore does. 
not require pickling,.as under the old system. 
The quality of the wire is said to be much improved ; 
it is considerably more ductile, and a saving is 
effected in weight, as the process of pickling 
reduces the wire considerably. Under the old 
system a No. 4 rod, before it could be drawn to No. 
18, would require pickling six times, and annealing 
five times ;. under the new system the same rod 
requires pickling once, and annealing once. By 
the old process it would take eleven days to draw 
the wire to the required thickness ; but br the new 


plan it is done in five days. © 


Immense Cost Bep.—There is an imnense coal 
bedin thedistrict of which Moscow isthe centre which 
covers an area of 120,000 square miles which is, 
therefore, nearly as large as the entire bituminous 
coal areas of the United States. The oal region 


of the Don is more than half as large is all our 


district coal measures. KO 

Bismuta Tesr ror GLucose.—MM. Francqui 
and Vyvere prepare the test as follows :—Nitrate of 
bismuth is first precipitated by a ‘onsiderable 
excess of potash; the mixture is then moderately 
heated, and tartaric acid added until tle precipitate 
is dissolved, when the re-agent is reddy. A few 
drops of this test boiled with diabetic urine gives 
a black deposit of metal lichismuth, 
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THE PH 
A. very elaborate paper, descriptive of the 
anatomy of the fish’s eye, has been published by 
Dr. Henry Fripp. We cannot here go into the 
minute details.of the anatomy of the eye in fishes, 
but. we give the following conclusions: as those at 


which the author has arrived :—I1. That the fish’s 


vision is clear for near objects, and that the great 
refractive power of the lens (a prolate spheroid 
having great density of substance) is adequate to 
the production of a defined picture at short focal 
distance, even when rays of light pass through so 
dense a medium as water; objects in the air near 
the water being seen also, just as if they touched 
its surface at the point where the ray is bent. 2. 
That no * accommodation” such as is known to exist 
in the human eye, for the. perfect definition of 
objects at a distance, occurs in fishes—or, at least, 
is not provided for in the same manner ; the passive 
state of the fish’s eye being that in which it is 
enabled to see near objects, no active or physio- 
logical change appears necessary for ordinary 
vision, whilst physical dispersion of light on the 
water renders distant objects less liable to excite 
attention. 3. That the iris has no power of reflex 
action on stimulus of light, and its immobility isin 
harmony with the optical deficiency of “ accommo- 
dation” and the physically deficient illumination 
of the waters. 4, That the choroid gland is not 
an organ intended to assist or produce ‘‘ accommo- 
dation.” of focal distance of the lens, but that its 
vascular character, and the absence of any 
muscular. or gland element in its. composition, lead 
necessarily to an interpretation of functions directly 
relating to the static condition. of the circulating 
fluid, and the changes of dynamic force exerted by 
the heart under varying pressure from without on 
the fish’s body. That, in fine, by. such an arrange- 
ment (analogous examples of peculiarities in the 
venous circulation of mammals and other animals 
dwelling in the water being well known), protection 
to the delicate tissues of the eye is afforded in the 
compensation balance of pressure within and with- 
out the circulating system. 5.’ That there results 
from the globular shape of the eyeball, a secondary 
reflection of rays of light from the bottom of the 
eye against the inner pigmented sutface of the 
choroid, which may perhaps intensify the retinal 
action, and probably stimulate the cells of the 
pigment membrane to secrete their molecular pig- 
ment from the venous flexuses of the choroid.— 
Vide ‘* Proceedings of the Bristol Naturalist’s 
Society.” | 


GEOLOGY. 


At the Geological Society’s concluding meeting 


for the season, among the numerous papers read 
were two relating to the antiquity of man. One 
by Mr. J. W. Flower related to some flint imple- 
ments exhibited by him which had been found in 
the sands and flint gravel on the right bank of the 
River Ouse, at Thetford, at from twelve to fourteen 
feet below the surface. Mr. Flower pointed out 
the exact correspondence as regards geological posi- 
tion between the Thetford gravels and the -flint 
. implement bearing beds of Amiens, Abbeville, . 
Loire, &c., and noticed the close resemblance 
which these implements.and others discovered in 
England bear to those of the valley of the Somme. 
He concluded by expressing his dissent from Mr. 
Prestwich’s conclusion, and: stating his own views 
on their mode of accumulation, remarking, that, in 
his opinion, these implements were manufactured 
prior to the severance of this island from the Conti- 
nent. In the other paper, Mr. J. S. Wilson 
described remains discovered in terraces which rise 
above the Esmeraldos River on the western slope 
of the Cordillerasin Ecuador. In one were found 


articles of human art, broken pottery, earthen 


figures, and fragments of gold ornaments, The 
pottery stratum is traceable along a line of eighty 
miles of coast, and by partial observations is deter- 
mined to occur under corresponding conditions for 
& distance of two hundred milesmore, Lieutenant- 
Colonel Neale, her Majesty’s Chargé d’ Affaires in 
Ecuador, reported that unworked and hitherto 
unknown gold deposits had been discovered in this 
district, and that the President of the Republic, 
who had received specimens of the gold of a very 
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paper. 


officers. 
raised two objections, which were considered fatal. 


pure quality, proposed sending a commission to| 


report.on the probable yield of the gold. district. 
Dr. Leith Adams. reported further discoveries in the 
ossiferous caves and fissures of Malta, being remains 


of the fossil elephant, river tortoise, lizard, various 


frogs, and several species of dugong, which gave 
evidence of their having been conveyed into 
their situations by the agency of large bodies of 
water. l 


WOOD TURNING AT HIGH SPEED. 

We (Scientific American) have received a com- 
munication on this subject from E. J. W., Lenox, 
Massachussets, which we have not space to publish 
in full, but makẹ an abstract of the main points. 
He says his foot lathe runs- at a speed of 700 turns 
per minute, but he finds that for wood of two 
inches in diameter and under, and for brass, a 
speed of 3,600 is far preferable, as the gouge or 
chiselis less liable to catch, and the work pro- 
duced much more satisfactory. He sends us a 


pulley chuck for wood, which is simply a disc of 


brass with a groove for a round belt, having a hole 
through the: centre, and three steel points or spurs 
secured equidistant from the centre and each 
other, designed to hold the wood to be turned. 
With it is a punch of brass or other metal, having 


‘at one end a flange or disc, from the centre of 
which projects. a. steel pin long enough to pass. 


through the centre hole of the chuck and pierce 
the wood to form a centre. The chuck is placed 


on the end of the stick. to be turned, the spur of 
the punch inserted, and a smart blow with a. mallet | 
‘brings the disc of the punch in contact with the 
face or reverse of the chuck, and forces it home. | 


The chuck may then be driven by a, large pulley 
overhead, or it may besecured to the lathe spindle 


also of the facility with which wet or green wood 
can be turned. His suggestions may be valuable 
to amateur turners. 


PROCESS OF WOOD-PAPER MANUFAC- 
TURE IN AMERICA, 


success at the Manayunk wood-pulp works, Penn- 
sylvania, N. America. The wood used is that of the 
Liriodendron tulipifera, L., or Tulip poplar, and 
the Abies Canadensis, Michx, or Hemlock spruce. 


It is brought to the works as ordinary cord wood, 
and is cut. into chips by means of two immense 


machines, having cutters attached to rotatory discs, 


| capable. of cutting from thirty to forty cords of. 
wood in twenty-four hours. These chips are.con- 
veyed in: waggons to the boiling-house, and placed 


in boilers, where the reduction to pulp is effected. 
The pulp thus reduced is then conveyed to pulp- 
engines, is worked in these engines, and run through 
cleaning machines. From the cleaning machines 
the pulp is taken to the bleaching-house. After 
having been bleached, it is then ready to be made 
into paper—in the same way as any other pulp. 
Excellent white printing paper, very good for 
newspapers, and at a price of three cents per pound 
less than is charged for the same quality.of paper 
made from rags, is manufactured from this pulp 
by Martin Nixon, at the Flat-rock paper-mills, 
adjacent to the pulp works. The wood-pulp must, 
however, be mixed with about twenty per cent. of 
straw-pulp, this mixture improving tik quality of the 
These works have been so successful, that 
the price of paper for newspapers has declined three 


' cents per pound since they have been in operation. 


This is a very great step in the progress. of those 
arts which contribute.so greatly to our comfort and 
civilization. | 
THe NEEDLE GUN.—The Prussian needle gun, 
it appears, was tried repeatedly last year at the 
request of the Emperor of the French by scientific 
They admitted its good qualities, but 


The gun can be fired six times in a minute, but 
the seventh or eighth time the barrel becomes so 
hot that it cannot be touched. This is the first 
objection ; the second is that the gun requires to 


be repeatedly cleaned, and that with a care which | 


the soldier is not able to bestow. while in action. 


SCIENCE, 


ings. 
iron borings. 


‘never had to change one. 
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BATTERY OF IRON TURNINGS. 
M. Gerardin has described a battery of iron turn- 
The zinc of a Bunsen’s battery is replaced by 
The iron is placed in common water. 
The porous vessel contains a solution of perchloride 
of iron in agua regia. The positive pole is made 
of powdered coke agglomerated with paraffine. 
Such a battery may be made of large dimensions, 
and a great deal of electricity obtained at small 
cost.. 


AMERICAN SLEEPING CARS. 

The Chicago Tribune describes five new cars now 
building for roads, near. there, at a cost of some 
20,000 dols, per cav. It says, ‘* The wood of the- 
interior is of black walnut so worked as to bring 
the beautiful grain of the wood out to the best 
advantage. Hquisite carving adorns every place 
where it can be tastefully placed. Some of the 
principal pieces shows the designers and executors 
masters oftheir art. Inthe day-time, all portions 
of the furniture of the car, used for sleeping pur- 
poses, are carefully concealed from view by richly 
painted screens, which are carried to and kept in — 
their places by a neatly arranged system of pulleys, 


The upholstery is of rich Brussels carpet. with 


curtains of heavy damask. The metal work is all 
silver plated—the mirrors (one, surrounded with 
rich carvings, to each section) of heavy French 
glass. The windows are double, and so arranged 
as to assist the ventilation ; each sash has a newly 


invented fastening, working simply and effectively. 


Each ear is heated by Westlake’s patent heaters 


‘and ventilators, with registers in each section. 


The washing apparatus. is beautiful and convenient. 
Each car has one state-room, accommodating four 
persons, so arranged as to be, at will, completely 


if the speed is high enough. He speaks highly | Separated by sliding doors from the remainder of 


the car. The seats are commodious and luxurious ; 
each car is also provided with four sofas. The 
exterior is assplendidly finished as the interior, 
having received the.best effort of gilder, landscape- 


painter, and varnisher. They are throughout most 


perfect specimens of car architecture. Each car is 


The manufacture of white paper from wood, set upon two double eight-wheeled trucks, built 
before spoken of in this journal, is. now. quite. a| . ; 
SEROREN. AR J a as | so constructed that when in motion, and even in 


upon principles peculiar to the Aurora shops, and 


turning curves, but the slightest jar is perceptible ; 
in fact, when in rapid motion, one can write easily, 
and legibly, upon the tables in the oar. The 
‘Omaha’ car, built at the Chicago and North- 
western shops in this city, differs somewhat from 
the Aurora-built cars, the seats being all sofas, 
leaving, during the day, the central aisles wider, 


‘and the general appearance of the ear lighter and 


possibly more home-like. Extra seat room is pro- | 


vided by the introduction of camp chairs. The 


€ Omaha’ is further provided with an organ, set in 

the centre of the car, so that the passengers may 

indulge in music and singing. The ‘Omaha’ cost: 

28,000 dols. One peculiarity of these cars consists. 
of the application of the new trucks, invented by | 
Mr. C. F. Allen, of Aurora. This arrangement of. 
trucks is so complete and artistic that every 
inequality of the track is overcome with the 

slightest jar, and atthe highest speed there is no 

perceptible swaying.” 


Tue THomas Snowpon.—Mr. Snowdon, o 
Stockton, has just tried a steamer, one of two 
which he has had built for the Swedish trade, and 
named for himself. Of the hulls Mr. Snowdon 
says, “ I do not think there is a plate in them that 
would not carry 26 tons tensile strain, The angle 
and deck beams are of equal quality, and last, not 
least, the rivets are so good in quality that I have 
I need not say the ves- | 
sels were built under inspection, and, besides this, 
I have closely watched them from beginning to -> 
end.” The engines are by Messrs.. Thompson, _. 
Boyd, and Co., of Neweastle. They have 42in. 
cylinders and 27in. stroke ; the speed of pistom at 
70 revolutions is 315ft, per minute, and theindicated 


power on the trial was 412. The boiler pressure is. - ; 


294 lb. On trial the engines-cut off at but slightly 
more than one-eighth stroke, and the diagrams, of 
which one is before us, were excellent. The en- 
gines, it is believed, will work with a consumption 
of 2g1b. of coal per indicated horse-power per hour. 


LETTERS TU THE EDITCR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 

as possible. There are many claimants upon the 
space allotted to letters and other correspondence. | 


CUTTING TEETH OF CLOCKWHEELS. 

Srz,—If your correspondents, * Clockwork,” and ‘* An 
Apprentice Boy,” can call here at any time I shall be 
pleased to show them a very perfect engine for cutting 
the teeth of clock wheels, which isin daily use at my 
factory here. 

Your correspondent *Clockmaker’”’? can obtain what 
he requires—viz., a set of 8 clock bells fora musical 
` chime clock, of the very finest quality, from Mears and 
Stainbank, bellfounders, Whitechapel. 

58 and 60, Ludgate-hill, E.C. James W. Benson, 


PROPELLING SHIPS. 

Sir,—In the propulsion of ships, either by means of the 
paddle-wheel or the screw, it would appear from the 
oblique direction in which the paddle-boards, in the one 
case, and the blades of the screw in the other, act on the 
water, that there must be a very considerable waste or 
loss of the steam power employed to drive them. With 
respect to the screw, if the blades be considered merely 
as planes moving continuously through water ina direc- 
tion oblique to their faces, and ifthe effect of their motion 
when. rotating on their axis, but not moving in the direc- 
tion of that axis, (the ship being considered to be at rest,) 
can be admitted to be the same as if the blades were 
moved through water in astraight line, their faces having 
the same obliquity to the direction of motion, something 
like an estimate of the quantity of force actually exerted 
in propelling a ship might be come to. No doubt the 
blades are spiral planes, and would, if continued, form an 
entire -screw, but from their shape and very limited area, 
compared with a full turn of the screw, it is difficult to 
see that the effect of their motion in water can be much 
other than if they were merely ordinary planes, for it has 
been found from experience that the blades now in 
general use, mere fragments of a screw, are much more 
effective than when made of greater area and embracing 
a greater length of the thread of the screw; hence, it 
would appear that if the blades, instead of being spiral, 
were made mere ordinary planes their effect might be 
little, if anything at all, diminished. Viewed in this 
light, if, as an example of the screw, that of the ship 
Rattler be taken, which, as described by Murray in his 
“Treatise on the Marine Engine,” has a two-threaded 
screw of 10ft. diameter, 15in. long, and 11ft. pitch, driven 
by engines of 200 horse power; and as the angle made 
by the blades and axis will vary from the axis to the 
circumference,—the blades being spiral,—if the angle 
formed at, say, one foot within the circumference, where 
about the average effect may be produced, be taken, then 
let A B in the figures be the axis of screw; C D a secticn 
of blade at one foot within the circumference; and, as the 


blades cannot move but in a direction at right angles to 
that of the ship’s motion, let O E represent the direction 
of motion and also the quantity of force exerted in that 
direction. Then by revolution we have C G the direction 
and quantity of force actually exerted in the propulsion 
of the ship; hence if the line C E be made equal to 10, 
the line C G, which is the direction of the ship’s course, 
will be equal to 4, nearly ; therefore the force exerted in 
the direction C G will be to the whole force exerted by the 
screw, as 10 is to 4, showing a waste or loss of consider- 
ably more than one half; or, asin the present case, where 
nothing is to be allowed for the movement or friction of 
the machinery from the 200 horse power employed, the 
matter would stand thus, 10: 4::200:80; 80 thereby 
being the number of horse power actually effective in 
propelling the ship. In order to obviate as far as 
possible such loss, I would propose the following 
method, which may probably be understood by referring 
to the accompanying sketch. A A, on plan and also on 
section, are cylinders, whose pistons, B B, may take 
their motion, in any of the ordinary ways, from a steam 
engine ; C is also a cylinder or tube, into which (when the 
pistons B B work,) atmospheric air will be forced at the 
valves D D; and D D, and this tube or cylinder being 
placed upon, and open to the square chamber E, the air 
which has been compressed into it by the action of the 
pistons B B will, when the valves F F are open, exert a 
force against the water, which enters from under the 
ship, which force, by its reaction on the opposite end of 
the chamber at G G, will propel the ship in that direction. 
The valves H H, and H H in the ends of each cylinder, 
by opening inwards, will admit air when the pistons are 
moving from, and prevent its escape thereby when the 
pistons move towards them. G G are valves, similar to 
those at F F, and when open, and F F shut, the vessel 
will be put back, and when. one of the valves F, on the 
one hand, and one G, on the other, are open, and the 
other two are shut, she will be put about, and when all. 
four are open she will stop; so that by such an arrange- 
ment a ship might be propelled, or put back, steered, or 
stopped, by merely raising or lowering these valves, 
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which might be so constructed that the operation might 
be performed on deck without interfering with either 
the engines or engineer. As regards the amount of force 
that may be rendered effective by such an arrangement, 
if the valyes F F have each an area of, say one square 
foot, and the height of the water from their centres 


; 
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to the surface be 8 feet, the pressure at their centres 
on the square inch will be 341b., the weight of a column 
of water of these dimensions being 1,008lb., and if 
the cylinders are each 5ft., high by 43ft. diameter, then, 
when. the pistons will have have moved 7in. from either 
end, the air will have the same pressure as the water, 
viz., 3ł}lb. on the square inch. 4ft. 5in. will therefore 
be the length of the effective stroke, which, with 20 
strokes per minute, will give a velocity of 176ft. 8in., but 
the velocity with which the air will act on the water 
through the open valves F F, will, in consequence of 
these valves having an area of only 2ft., and the cylinders 
31ft. 9in., be 2,804f%. 7in. per minute, which, multiplied 
by the weight of the water, 1,008lb., and divided by 33,000, 
will give 85 as the number of horse power exerted, and 
this force, it would appear (minus the friction), would be 
entirely exerted in a direction opposite to that of the 
ship’s course, and in that direction only. 

As the force would be the same and would have the 
same effect whatever the size of the valves F F and G G 
might be; it might be found an advantage to have them, 
as well as those marked D, of larger dimensions, so that 
the air having less velocity and more room, would also 
have less friction. It may also be observed that the 
valves marked D, instead of being self-acting, might be 
made similar to, and worked in the same way as those 
used for the admission and escape of steam to and from 
the cylinders of the steam engine, and, further, that 
instead of the cylinders being placed in a vertical they 
might as well be placed in a horizontal or any other 
position, and, if placed horizontally, by having a com- 
munication between the valves H in the ends of the 
cylinders and the water under the ship, water might, 
if thought better, be used as the propelling agent instead 
of air, RAEMICK. 


THE LIME LIGHT. 


Sir,—In the current number of the Mrcuanric I see 
& reply to ‘* A Pawnbroker,” relating to the cost of the 
lime light, wherein he is told that ten pounds are required 
for apparatus, and two shillings wer hour for expense of 
light when the apparatus is obtained. 

Now, with all deference to Mr. Pearson, I think I can 
tell ‘A Pawnbroker” how to fit up a most efficient 
apparatus, the cost of which will be much nearer ten 
shillings than ten pounds, and the expense of the light 
when the apparatus is fitted up, no more than ninepence 
per hour, per light, if quite so much, _ 

The articles required for this purpose will be a common 
brass blowpipe, two gas taps, a foot of brass gas-pipe, 
a few feet of india rubber tubing, ditto of leaden tubing, 
a foot of steel wire, a large glass bottle, four tubs, and a 
copper retort. : 

T'o Construct THE APPARATUS: The pieceof brass tube 
must first be flattened at one end, so as to change the 
circular orifice into an oblong one, the shortest 
diameter of which should not be be more than 1-12th of 
aninch. This done, the horizontal lips of this orifice 
must be made diagonal by filing. The other end of this 
tube must be screwed into one of the gas taps, which 
tap must be connected to a gasometer, to be hereafter 
described, by means of a few feet of rubber tubing. 
The piece of steel wire must now be fastened to this brass 
tube, by twisting one end two or three times round it, an 
inch or two below the diagonal orifice. Twist the wire 
to the shape seen at E G inthe diagram, This forms 
the support for the lime cylinder. Now take the blow- 
pipe, solder, or otherwise fasten, the broad end into the 
other gas tap, and connect the other end of the gas tap 
with another gasometer by means of more rubber tubing. 
Now place the blowpipe, and the brass tube and its wire, 
in the relative positions, seen in the diagram. A the brass 
tube with the flattened diagonal mouth, screwed into the 
stop cock B. E the steel wire twisted round the tube A, 
and bent at G into two right angles so as to form a sup- 
port for the lime cylinder F. C is the brass blowpipe 
screwed into the stop-cock D, at such a height that a jet 
of gas from it will pass just above, and perfectly parallel 
with, the diagonal mouthpiece. The tube H brings the 
hydrogen gas to the burner A, where it must be lighted, 
and then the tap D turned on, when oxygen passing from 
the gasometer along the tube O issues at the blow-pipe 
jet. The stream of gas acting on the burning hydrogen, 
sends diagonally a pale blue flame on the lime cylinder 
F, which, becoming white hot, emits a most intense 
light, By sliding the wire Eup or down the tuve A, 
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which the twists readily allow, the lime can be placed 
in the position where the flame plays upon it with the 
greatest advantage. If it happen to be too near A, by 
bending the wire a little backwards, it may be remedied. 
It must not be forgotten, that from time to time the 
lime will want turning so as to expose fresh surfaces to 
the flame asthe old ones wear away. The pressure of 
oxygen must be regulated by its tap soas to produce the 


FIG.1. 


greatest heating effect on the hydrogen flame. If too 
much be allowed to pass, it cannot combine with the 
hydrogen, and in passing over cools the flame materially, 
while if too little passes, the jet the combustion is retarded 
and the same effect produced. 

The four tubs I mentioned are for making two gaso- 
meters, one for the hydrogen gas, another for the 
oxygen, because these two gasses should never beallowed 
to mix before igniting, as in such a case an explosion is cer- 
tain to ensue. The gasometers are made by inverting 
one tub in another, the lower one being nearly filled 
with water, and rather larger both in depth and width 
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than the upper one (see Fig. 2). A piece of leaden pipe 
D,is taken down the side of the tub A, the orifice of 
which opens under the mouth of the upper tub B. This 
upper tub should be coated well with paint or other com- 
position, both within and without, so as to be air tight, 
and inthe top of it, by means ofa perforated bung and 
resin, apiece of leaden pipe, C, shouldbe let in. This pipe 
is meant to connect the flexible tube, H or O, Fig. 1, with 
the gasinthe gasometer. The use ofthese gasometers, 
both of which are made precisely alike, is to collect the 
gases from the vessels in which they are prepared. The 
method of preparing these remains to be explained. 

First, the hydrogen. For this we shall want the large 
bottle, which should havea wide mouth and hold about 
a gallon. <A large cork must be 
obtained through which two holes 
, must be drilled; into one a piece of 
leaden pipe, A, Fig. 3, must be 
introduced and fastened air-tight by 
means of tallow, wax, or resin ; into 
the othera long necked glass funhel, 
B, must be fixed in the same way. 
This funnel, which may be obtained at 
any chemical warehouse for a shilling, 
must reach nearly to the bottom of 
the bottle. This being done a pound - 
or two of iron filings, or turnings, 
must be put into the bottle, and then 
the cork, with its tube and funnel, 
| inserted into the mouth air-tight. 
Now connect the lead pipe, A, with the 
lead pipe, D, of one of the gasometers by 
means of a piece of rubber tubing, and 
| pour down the funnel, B, two quarts of 

water and a pint of sulphuric acid, 
previously mixed and cooled. The gas will now be 
liberated, and rise along the tube A, into the gasometer 
with which it is connected. . 

The upper tub B (Fig. 2) of the gasometer should be 
previously pressed down until its upper surface is just 
below the level of the water, whilstthe tube, C, (Fig. 2) 
is open so as to exclude all atmospheric air.. Let the 
first few bubbles of gas from the bottle also rise up this 
tube, as they will be mixed with air from the bottle and 
should not be used, then put on this leaden pipe, the 
end of the flexible tube H (Fig.1). The effervescence in 
the bottle will continue until either all the iron is dis-' 
solved, or the acid neutralized, when a fresh quantity 
must be sent down the funnel. In the meantime, the 
upper tub of the gasometer will rise out of the water as 
the gas ascends into it, and the height it stands will tell 
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the quantity of gas it contains. To press the gas out 
heavy weights must be placed on the tub, and their weight 
regulated according to the stream of gas required.. 

Now for the oxygen. For this we shall want the 
` copper retort A (Fig. 4), into which, 
by a screw cap B, a flexible delivery 
tube C is fastened air-tight, the other 
end of which is connected with the 
lead tube D (Fig 2) of the other gaso- 
meter. The cap is unscrewed, and a 
mixture of equal parts of chlorate of 
potash and peroxide of manganese 
introduced, the cap with the flexible 
tube replaced, and the whole set on a 
brisk fire, when oxygen will be given 
out so long as bubbling is heard. 
When this has ceased, and the re- 
tort cooled, it should be opened, 
the residue thrown away, and the 
retort well washed and dried. 

One pound of chlorate of potash, 
and one pound of oxide of manganese, 
cost 2s. 3d., and will give sufficient gas to last four hours 
with one light unless the oxygen be sadly wasted 
by leaky jomts or carelessness in allowing more 
to blow away than is required to produce the 
maximum heating effect. The proper proportions are 
1 volume of oxygen to 2 ofhydrogen, and weights should 
be placed on the gasometers proportionate to this. The 
cost of hydrogen will not be more than twopence per 
hour, 

The apparatus I have here described is perfectly safe, 
as the gases are kept in separate vessels and never 
allowed to mix at all. Iam aware that by mixing them 
previous to burning, and firing the mixed gases at one 
Jet, the light is somewhat increased, but there is always 
danger of an explosion, for, in spite ofall the wire gauze, 
&c., the flame will now and then travel back, and, even 
if it does no more harm, it will quite spoil the expensive 
apparatus. 

I find that in place of the expensive lime cylinders, 
pieces of chalk filed to the proper shape, with a hole 
bored through their axis, answer every purpose at a 
tithe of the expense. They want rather more atten- 
on and are sooner wasted, but the light seems quite 
equal, 

Some persons do away with the hydrogen altogether, 
using common coal gas in its place, but four volumes 
of oxygen are required for one used with hydrogen, 
so that the expense is greatly increased. 

A better plan is to use a spirit lamp with two wicks, 
and burning methylated spirit or pyroxylic ether. 
This does away with the trouble of hydrogen, while the 
light is scarcely inferior, and not much more expen- 
sive. 

I entirely disagree with Mr. Pearson as to the lime 
light being only suited for theatrical effect. It is of all 
artificial lights (the electric, perhaps, only excepted) 
the most innocuous. No deadly vapours are exhaled to 
poison the air ofthe apartment wherein itis used,—the 
only product of the combustion being water,—while its 
steady and brilliant light is far less injurious to the eye 
than the flickering red smoky flame of the candle or gas 
lamp. In addition to this its light exercises scarcely an 
injurious influence on colours, every tint (even the 
most delicate green) being given with a beauty only 
excelled by daylight. 

In conclusion, allow me to wish “A Pawnbroker’’ 
every success, and to express a hope that before long 
this beautiful light will illuminate, not only his shop, but 
every other in the land, and the present pernicious 
system of lighting be entirely banished, 

J. M. Moss. 


MARINE GLASS. 

Sir,—In reply to “ Lex,” who asked for particulars of 
lenses for making a marine glass, I beg to say that with 
the length he mentions, nine or ten inches, it will not 
be possible to obtain any considerable power, unless he 
constructs his glass on the Galilean principle, w hen 
both higher power and greater distinctness will be 
gained, than with any other construction, but at the 
expense of a small field of view. There are, however, 
two other methods available, both of which I will state. 

ist. By means of the three lens eye-piece. 

For this he will require a plain convex or double con- 
vex object glass, of about five inches focal length, and 
not more than 3 inch aperture ; unless it be achromatic, 
when double, or even treble that diameter, may be 
used with advantage. This must be placed in the end 
of the large tube, and for the eye-piece he will want 
three double convex lenses, each about 2 inch focus and 
z inch diameter. These must be placed ina tube at 
double their focal distance apart, with a stop midway 
between each pair. The diagram will explain my mean- 
ing. A, the large tube; B, the eye tube sliding in the 
larger; C, the object glass; D, E, F, the three eye- 
glasses; G, a diaphragm to limit the aperture of the 
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object glass; H, I, J, three diaphragms or stops in the 
eyepiece. The stop A should have a central hole 1-10 
inch in diameter; I should be ł inch, while J should 
be about the same. This eyepiece will give a power of 
about seven diameters. But if the object-glass be achro- 
matic by using convex lenses of about 4 inch focus, 
and placing them one inch apart, diminishing the aper- 
tures in the diaphragms proportionally, he will obtain 
a power of about 10. This eyepiece gives pretty good 
definition, and a fair field, but is not so good in either 
respect as the more complex one to be next described. 
2nd, The four-lens eyepiece, 
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This consists of four plain convex lenses, (see dia- 
gram)—the two nearest the object-glass having their 
curved sides turned towards each other, the remaining 
two with their plane sides towards the eye. The focal 
lengths should. be for the five inch object-glass :—A, 7-10 
inch; B, 1; inch; C, linch; and D, 8-10 inch; the 
distances A to B, 1 1-5th inch; B to C 14 inch; C to D, 
11-10th inch. A diaphragm, E, with an aperture of 4 
inch, must be placed at a distance from the glass A equal 
to its focal length, and another at F, with 3 inch aper- 
ture, There is yet another placed at Q, with an equal 
aperture to the last, to prevent the eye being placed too 
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near to the lens D. Ttis usual to mount. all the lense, 
in one tube, but a better plan is to place them in two 
one sliding in the other as in the diagram, for by pulling 
farther out the half nearest the eye,—in other words, 
increasing the distance between the lenses B and C, the 
power of the whole eyepiece is increased. The half 
nearest the eye can also be used alone when required, 


forming a negative astronomical eyepiece of low power. | 


This eyepiece is nearly free, both from spherical and 


chromatic aberration, and givesa large field of view. | 
The numbers I have given above will give about the f 
same power as the first of the three lens eyepieces |: 
before described, which is the highest that can be |. 
obtained with a telescope of the required length, made |' 
with a non-achromatic object-glass, and consistent with |! 


good definition, -> 


If “ Lex” wishes to have distinctness and portability | 


in the highest degree, and is not alarmed at a somewhat 
small field of view, he will make his glass a Galilean, as 


it is the simplest, the cheapest, and the best of all tele- | 


scopes, with the trifling disadvantage named above. 


To make it (still keeping to the maximum length of | 


ten inches,) he will require an object-glass, plain or 
double convex, of about ten or eleven inches focus, and 


a plain or double concave eye-glass of + inch focus. |, 


These must be placed in a tube 94 inches apart, when 


he will obtain a power of about 20 diameters, with a dis- |: 
tinctness unapproachable by every other construction, } 
This distinctness arises from the $ 
rays of light passing straight through the lenses, with- |. 
out crossing or intersecting each other, as they do in all Ẹ 


achromatic or not. 


other forms of the Telescope. Consequently there is 
little or no spherical aberration, while the chromatic 


dispersion of the object-glass, is in a great measure cor- | 


rected by.the form of the eye-glass. In consequence 


of this, and the greater length of focus available, a non- |. 
achromatic object-glass of one inch diameter, may be |. 
used With advantage in place of the half inch recom- | 


mended for the other two. The eye-glass should be 


placed at the very extremity of the tube, so that the F 


eye can get as nearas possible to it, for the nearer it is, 
the larger will be the field of view. “Lex” must not 


forget to cover the interior of his telescope tube with |’ 


some dull black pigment. 


Iam the more emphatic in recommending the Galilean |: 
form of telescope in preference to all others, from long } 
experience of its good qualities, and also from a wish to | 


raise it out of the slough of long-continued neglect into 


which it has somehow or other so undeservedly fallen. |: 
Its distinctness is so great that witha power of 8 and a F 
12 or 16 inch object-glass, the satellites of Jupitér may f. 
be distinctly observed, when a common astronomical f: 
telescope of four feet focal length will hardly render į; 
them visible. Its superiority is also proved by the facs t 


that, although his best telescope only magnified 36: 
times, yet Galileo was enabled to see by its means izhe 
ansce of Saturn’s ring, while it is well known to any one 
experienced in the use of telescopes that, with a modern 
achromatic of the best construction, a power of at least 
50 is required to show the slightest indication of 1;hem. 
I myself, with a four feet non-achromatic object:-glass, 
and a power of about 30, have distinctly seen the four 
stars of the quadruple star Mizar in the Great Brsar, the 
penumbra and nucleus of the sun’s spots, and other astro- 
nomical phenomena of interest, in a fashion that would 
not be equalled by an expensive achromatic; whilethe 
enst of the Galilean would not be more than four or five 
shillings, if quite so much. In fact, for this cost, with a 
five feet object-glass and a one inch eye-glass, a tele- 


scope possessing a magnifying power of 60 may be | 


made quite equal to an ordinary achromatic, possessing 


a power ofa hundred diameters. The small field of view, | 
F ?” f continue to use, the ratchet and pall motion in almost all. 


as I said before, is the only drawback, and this causes a 


difficulty in finding objects that is very teasing to a } 


beginner ; but with practice and patience even this diffi- 


culty disappears, while the greater clearness and better 


definition of the instrument more than make up for it. 
J. M. Moss. 


APPLYING PERFORATED CARD TO MUSICAL 
" INSTRUMENTS. 


Sir,—I see in your impression, July 13, a notice of an 
invention by a mechanician of Lyons, that of applying 
perforated card to musical instruments to produce diffe- 
rent tunes, according to the pattern of the card, and the 
remark is made by the writer that it is odd such an idea 
had never been thought of before. But the idea had been. 
thought of 16 years ago, for in 1850 Mr. Charles, Dawson, 
uncle of George Dawson, of Birmingham, the celebrated. 
lecturer, patented in this country and others, the method 
of producing tunes by different perforated cards, and my 
father constructed the first organ on that principle for Mr. 
Dawson, which he called the “ Autophon,’”’ andTremem- 
ber getting into disgrace for touching the instrument in 


the workshop, being then a child 8 years of age. Mr. 
Dawson was also the inventor of an instrument, to be’ 
attached to finger instruments, to enable the player to: 
strike chords with one hand; my father has attached 
several in the City and West-end, and I have one in my. 
possession atthismoment. The legal business of taking 
out the patents was conducted by Mr. Dawson, of 
Bloomsbury-street. Imay mention that the * Autophon’® 
was played by Mr. C. Dawson, the inventor, before Her 
Majesty and Prince Albert, at the Exhibition of 1851, 
where it was exhibited. I-write this merely in the cause 
ofjustice, knowing that Mr. Dawson was at great expense, 
and derived nothing in the shape of adequate return, and 
I think that if anybody is entitled to profit by it, he is. 
if alive, or his friends, ifnot. JOEN H. Mayo. 


THE SYPHON BAROMETER, 

Sir, —I am in a position to speak favourably as to the 
weather glass recommended by Mr. S. Baxter in a. 
recent series of articles. It isindeed a most useful little 
instrument. I have one in my office, where it has per- 
formed its part well for many months, Iam of opinion. 
though, that Mr. Baxter will admit that the syphon. 
barometer, of which I send a sketch, possesses some 
slight practical advantages over the one which he has so 
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ably described in yourpages. Al A2 is a bent tube made 
of glass. The leg Al, together with the bulb B, form: 
the air vessel. The leg Ag is open, and the water rises 
therein, C is the cistern containing water, in which: 
the bulb B, and the open end of the leg A2 are immersed. 
The air vessel ig thus protected in a great measure from: 
the influence of sudden changes of temperature. D is 
the register. D. J. K. 


STRAIGHT LINE DIVIDING ENGINES. 

Sir,—Referring to your impression of the 13th July, 
where there is a notice of an “Invention”? by W. F. 
Stanley, I have to remark, that the main features of the: 
“system ” there explained have been in use by me for 
many years. I think the method of obtaining various. 
lengths of scale by angular positions, must be wellknown. 
to others as it has been to myself. I have also used, and. 


cases. The peculiar arrangement for regulating the: 
lengths of lines, may be a novelty in its details, but, taken. 
altogether, it appears to me that the patent forall pur- 
poses of monopoly is in its present state,—if the claims. 
are correctly stated—valueless. H. GARRIDE. 


A WORD TO WATCHMAKERS. 

Sir,—I should be glad if one of the subscribers of the 
En@uisH MrecHanic would be so kind as to givemes 
minute description and explanation of the watch escape- 
ment, verge, lever, and other movements, with illustra- 
tions and explanations of the technical terms used. It 
is a subject that I have often wished for a clear insight 
into, but my curiosity has been more than ever excited 
by reading the answers to “ Amateur,” “ Sam Slick,” 
and ** Poor Country Apprentice,” which have appeared 
from time to time in your valued work. If“ Horologer,’” 
John M‘Kay, “ Cestrian,’? or any other reader of the 
Mxcuanic would be so obliging as to explain in a clear, 
simple manner, by drawings, the lever and yerge work, 
I should be very much. obliged tothom, —Joun, LAW. 
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PHOTOGRAPHIC INSTRUMENTS. | 

. Sir, —I am thinking about becoming an. amateur 
photographer, arid. as money is an object to me, I pur- 
posemaking, as far as I am. able, my own apparatus. I 
think of purchasing the lens. ready mounted, and to 
construct the camera myself: Will “ Plodder,” or any 
other of your correspondents, be kind enough to furnish 
me with the dimensions the camera shouldbe. for taking 


2 plate; and also the best. form of camera; will healso’ 


give me:the necessary instructions how to make the 
dark: slide, and: what: description. of. lens‘ is: the best. 
observing that I want- the: apparatus to be: as Inexpen~ 


sive as is consistent with taking à good portrait or view ?. 


The chemicals; &c., I shall get as: recommended by 
s Plodder” in:your journal some tims sincé.—W. G.W.. 
COLLAR. OF MANDRIL. i 
Sir,—There can be no possible utility for the collar of 
a mandril to taper, but in many cases it isa-very great 
annoyance ; for instance, while holés are being bored in 
wood, (by a “bit” fastened in the nose of mandril,) when 
the -wood-is drawn back after being bored.or during the 
operation to freethe “bit,” the mandril is pulled with 
ifand gets fast. a J. SHARPE. 


“MOMUS.” 

Sir,—I am'in possession of your journals from the first, 
and exceedingly proud I am of them. I consider them an 
excellent work ofreference. I have read with consider- 
able interest the articles on chemistry and electricity, 
especially those on electricity or electrolysis, signed 
Momus.” I hope to see a complete and exhaustive 
account of that subject from his able pen. 

E. BRADFORD. 


CHEAP VELOCIPEDE WHEELS. 

Sir,—In reply to several correspondents who enquire 
respecting velocipede wheels, I have sent a rough sketch 
of what {consider to bethe simplest and cheapest descrip- 
tion when complete. Ihave made a set of four and they 
answer admirably well.. The following are the directions 
for construction: First get the brasses (mine are brass,) 
or naves cast after the style of Fig. 1, the length through 


no 


Fig. 1. 

‘the centre for the axle being four inches, wit 
each half am inch thick, three inches. in, pais a 
one inch apart, which may beall one size ; next get the 
rim made ofhalf round iron, one inch wide, nicely circled 

_ and welded, Drill and tap 16 in. holes foralarge wheel, 


| nately (as shown. in. Fig. 
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CHANGE WHEELS. For Snipe Larax.—Will some 
reader or correspondent be good enough. to inform me 
which would be the best numbers of change. wheels for 
an 8in, slide lathe with a screw 2in, in diameter and din, 
pitch P—J..S., Manchester. | 
_ CHANGE .WHEELS Wantrp.—Will any subscriber 
inform me where I can procure a.set of change wheels 
{say 20 pitch), suitable: for a small model lathe, 24in. 
centres P The wheels advertised. in the ENGLISH 
Mrcnawnic arè much too coarse in the pitch.—MEUM 
ET TUUM, l 

Turnine.—Will some reader answer the following 
questions :—How can I alter a lathe mandril to prevent 


` which are used for locomotives P—Pxinre B. 
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its binding when working without a back centre? What | 


angle of cones is best? [am very glad to see the excel- 
lent articleon “The Lathe and its Uses.”’—A MANDRIL 
-BOARD TURNER. l 
CHEAP Barrery WANTtED.—I wish to ask some 
instructive friend to assist me in the following :~I want 
a cheap battery, that is, one of the cheapest, taking cost 
and expense’ into: consideration, that will effect the de- 
composition of water and netitral salts, &c.P State size: 


and number of plates, for according to Ritter, to produce. 


excitation and contraction in the muscles a number of 
plates:are required ; to produce combustion is principally 
dependent. on extent of surface in each cell; and to pro- 
duce decomposition is intermediate between these. I 
also want to know what salts are incapable of decom- 
position by the galvanic agency, and how to construct a 
galvanometer.—HLECTROLYSIS. 
‘_Insectors.—J. Keating will feel greatly obliged by 
some of the readers of the HneanrsH Mecanic letting 
him know if steam passing through the Giffard Injector 
willagain fenter the boiler “without water intervening. 
He has diagrams of Giffard, Sharp and Co., and Barclay’s, 
but they do not contain the information he: requires ;. 
are. there any: others, and if so, where can. they be 
obtained P 

BrezcH LoapERS.—Will some: scientific reader favour 
me with an opinion of the. enclosed plan of a breech- 
loader. My object has been to prevent the escape of gais, 
which, as far as I can learn, always takes place in breech- 
loading rifles after afshortiusage. The sketchis:rough, 
but, I think, clear enough to convey my idea. Fig. 1 
represents thé gun in the act of discharging. The 
trigger T is pulled, drawing pin U out of slot 
in hammer A ; the spring S drives the hammer 
forward, against cartridge: C. 
the: hammer. reaches the cartridge the jointed bar W 
straightens itself by the action. of spring F, which bar 
keeps the hammer-face close against the breech of the 
gun and renders escape almost impossible. Fig. 2 


[Jury 27, 1866. | 


PHotogRaPHic Varnist. ~I made some varnish ac- 
cording to the receipt given under‘ Photographic Notes,”’. 
. pagë 392, No. 52, of the Hyetish Mucuanic. It is avery 
good varnish, but on varnishing a plate, whether plain 
or,with the collodion film on it, itis covered all over with 
miniite transparent particles, as if the were not 
throughly dissolved. I have filtered: it twice through a 
double thickness of filter paper, but that does not remove 
it. I used methylated spirit 62 over proof.—G. BENZOIN. 

TELEGRAPH INsSTRUMENTS.—Will “ Electra” favour 
me with the price of a pair of single-needle telegraph 
instruments, and also say the cost of a pair of the 
Morse instruments, with ‘ keys” and: everything com- 
plete, and.where the same could be purchased? I do 
not want, showy ones, but instruments that could be 
relied on. There is, an instrument constructed as fol- 
lows :—At. the sending station is a disc with the 
alphabet evenly distributed around. A handleis fixed 
on a& pivot in the centre of the disc, witha loop at the 
extremity, and when this loop is placed over any letter, a 
hand on the disc of the receiving station is made to 
point at a letter, corresponding with the one covered. 
by the loop. If “Electra” would not think me asking 
too much, I should be very glad to receive an explana- 
tion of the way in which the current is made to 
perform the work.—A. STATHAM, + 

MALL#ABLE Iron.—Will sometcorrespondent give me a. 
little information respecting malleable iron? I want to 
know what will prevent sinking and drawing in the 
castings ; also. in the heating, what strength to make the 


pan for a given weight, say 6 cwt. and also the regula- 
; tion for heating ? I have made some few cwis., whichI 
‘have heated in a case-hardening furnace, but it does not 
answer well.—BRrassy. 

At the moment | 


Furnace Constructron.—Willsome reader give me the 
necessary information. on: the following subjects :—lst. 


. How to construct a small furnace to melt iron in, to 
“make very small castings? 2nd. Which is the best kind 


of pig iron for small work? 3rd. Which is the best. 


F.LG-i-d s. 


represents the gun discharged and cockéd again, by the 
thumb-piece H being drawn up, and the spring Y forcing. 
the trigger and pin U into the slot in hammer. 
remains of the cartridge are drawn out of the gun by 
the pin Don thethammer fate; when it isready for a new 


cartridge, which is shown.in Fig. 4 The back. end: is. | 
made of thin. sheet eopper; containing the percussive. 
mixture I 


and portion of powder O, and extends. to: J ; 
the rest of the cartridge is paper. in the usual way and 


bullet Gin front. The copper portion is mađejust to fit | 


a chamber, quite smooth and true, and is made conical at 
the back as Fig. 4, When the hammer strikes, it is: 
smashed flat.against the breech, and thus prevents any 
escape, as the hammer cannot “ give. ’’to the force of the 
explosion, owing to the straightening of bar, Fig. 3 
shows. all that would be visible outside the gun, and, at 


| the same time, every part can easily be seen by looking | 


down on the lock. My object has been to get every 


thing as simple as possible ; I hope my brother readers: | 
If the cartridges were 


will think favourably of it. 
varnished, so as to make them. waterproof, guns and 
cartridges might be for hours in water and be none the 
worse for it. May the Eneiisa Mzcwanie go: on and. 
prosper! The kind tone and friendly feeling among the 
subscribers might shame some of the professors of moral 
philosophy who can so readily point out the faults of 
the working classes, and are slightly oblivious to their 
own.—G. KEMBLE, 

FinpDiIne Rapivs.—Will some correspondent. inform me. 
how to find the radius ofthe patent radial axle boxes 

SHORTENING BALANCE Springs.—Will any subscriber 
give me a few hints on shortening the balance spring 


of a,watch? Itis anfEnglish made watch, with vertical |, B 


escapement. It always. loses considerably. All the 
working parts, with the exception of the balance spring, 
are in good order, and that requires shortening, as it has 
got too much play. IfIput.the regulator to the extreme 
of fast, it does not take any more effect on the spring, 
vhan it does at the extreme ofslow.—Onp TICKER, 


The: |. 


i matorialë to make the: moulds to turn üt Clean castings? 
B. Mzonanre. 

Work. on Parrrs.—Can any reader inform me if there 
isany cheap little book published on mixing paints, &c.; 
‘for wood.—C, BAXTER. . 

JAPANNING.—Wéill some reader inform me of the best 
method: of japanning iron, such as cash and deed boxes; 
and. say where I can buy thejapan black, or still betters. 
tell me how to make it?—D, WEALE. 


Orn. Will any kind reader answer me 


iN, 


I the following: 
‘Ist. What heat does tar and resin distil over at, leaving 
the pitch-so. that itis not softened by the sun at 130°? 
‘2nd, and what heat doescrude paraffin distil over at; leav- 
inga. grease: as stiff as lard or butter? 3rd. Will any, 
‘reader oblige me with the best and cheapest way of 
‘making resin grease P—NEMO. D , ; . 

CoLLepio-CHLORIDE Prock#ss.—Will any reader give 
me full directions for working the collodio-chlorite pro! 
" cess P-PHoro. . o. 
Jotirine Vurcanwep Iibia Russsr.—Will some 
` correspondent inform me of the best method of piecing 
- vulcanized india-rubber so äs to make a good and strong 
joint P—T. ILLSLEY. l 

. PLASTER Casts rok Eiketkorypina.—aA Correspon 
dent, “C. H. Q,” in replying to “Blackburn,” in No. 68, 
gives a process for preparing plaster casts for electro 
typing. The process appears to be very good, and I 
should like to try it, but I do not know how to maké 
_Sulphuretted hydrogen gas, one of the articles necessary 
in. the process, Will “0. H. Q: tell me how tomakethis 
gas, and say how I can apply it to large plaster casts with 
‘facility? “Systematic,” No. 68, can obtain gutta-percha 
cords for his lathe, of Richard Lloyd, Steelhouse-lane, 
irmingham,—TxHos. GANT. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 
THanxKsS.—I have to return. my. thanks to Mr, Willis 


for the drawing of a middle rest which he so kindly 
sent to me,—J. SALT, i 


uty 97, 1866.) 


Appress.—If John Piggott (No. 69, Vol. III.) will 
communicate with me I think I have a quadrant of 
altitude that will suit him.—Address, J. Harprne, 
74, York-place, Barnsbury, London, N. 

Apprzuss.—lIf “T. P. V.” will send his address to 
“ Engineer,” 11, Melville-street, Edinburgh, I will com- 
municate with him concerning working drawings. 

Appzxss.—In answer to ‘“ W. C. Telescope,” my ad- 
dress is J. O., Dalton Works, Kirkstall-road, Leeds. 


MODEL SCHOONER FOR Tar anp Dres.—S. Wasley 
wishes to exchange a beautiful model schooner, well 
adapted for a screw propeller, for either a tap and dies 
or cutting screws or some sort of electro-magnetic 
apparatus.—Address 1, Princess-street, Northampton. 


Print WasHine Macuinz.—“R. A.” has a Hanbury’S 
washing machine, made by Wood, of Cheapside, which 
he will exchange for a Rouch’s tent with fittings, &c. 


BOILER FOR Steam Enaine.—I have a boiler for a 
model steam engine that holds 11 quarts; it has one flue 
in the middle. I will exchange this for a model steam 
engine, either vertical or horizontal, in good working 
order.—R. JOHNSTONE, Ashley, near Newmarket, Camb. 


Fountain Coox.—I should like to communicate with 
Mr. Coveney respecting the patent fountain cock, illus- 
trated on page 238 of the Enerrsa Msrcuanic. He will, 
perhaps, favour me with his address through these 
columns,—T ycnHo. 

Mrcroscore ror Luns.—I have a microscope to ex- 
change for a 2-inch lens.—A. B. Post-office, Beeston, 
Nottingham, 

Exectro MAGNETIC Apparatus FOR BELLOWS, 
CAMERA, AND Lenszs.—Electro magnet to carry several 
cwts., electro magnetic machine, &c. The whole cost 
new about £10.—Apply Curmicus, Burnham Market, 


* - Norfolk, 


Guys, MUSICAL Instruments, &C.—I havea very good 
single gun and powder flask, shot-belt. &c., complete, 
I have a large flute with six keys, 2 foot long. Ihave a 
piccolo, good as new, six keys and tuning slide, by J. H. 
Ebblewhite, cost £1 5s. I have a nice little musical-box, 
equal to new, worth £2 2s., and a small miniature well- 
made working model steam engine in first-rate condition, 
and quite new, worth £4, cost £6. I have also a very 
strong telescope, 30 inches long, with spray and sunshade 
cap and slides, brass body covered with leather; the 
object-glass is firstrate, being achromatic, with 3 lenses 
and 4 lens eye-piece, cost £5. I have a small achromatic 
telescope of excellent penetrating power, 16 inches focal 
length, and shows Jupiter’s moons, fitted in walking stick, 
cost £2. I shall be glad to exchange any or all of these 
articles for a good whole plate triple or doublet lens, by 
Ross or Dallmeyer, with bellows, camera for plates 
10x 8, and two dark slides and frames complete. I also 
require a small double combination stereo lens, that 
wlli take instantaneous pictures, with camera complete. 
—JOHN BRIAN. 

Booxs, &c., FoR LATEE.—I wish to exchange “Tred 
gold on Steam Engine, Stationary and Locomotive,’ 
half bound calf, and D. K. Clark’s ‘‘ Exhibited Machinery 
of 1862,” 600 illustrations on wood, and many engraved 
plates, imperial 8vo., published at 42s., both quite new, 
@ very good violin which cost 45s., and difference in 
cash, for a good lathe to turn small brasswork for 
models, &c., to take in 12 to 15 inches in length.—T. M. 
Prnson, 21, Lombard-street. 


PHOTOGRAPHIC APPARATUS FOR Booxs.—I should 
like to exchange a 4 plate camera and lens, and a ł 
plate do., with table stand, baths, dishes, frames, &c., 
and all the requisites for a photo studio, for good 
standard novels, or books of travels, or history, or 
science, or any description of stationary goods.— 
Address, Mr. RUSSELL, Trelowarren-street, Camborne, 
Cornwall, 


Booxs FOR PHOTOGRAPHIC CAMERA, &C., OR SEWING 
Macuinzu,—Miller’s and other standard works on 
chemistry to the value of £6.—Apply CuxEmicus, Burn- 
ham Market, Norfolk. 


BOOKS FOR EneuishH CONCERTINA OR REVOLVING 
STEREOSCOPE. — “ Wood’s Algebra,’? ‘‘Somerville’s 
Geography,” and other standard works.—Apply J. A. B., 
Burnham Market, Norfolk. 


DICTIONARY or CHEMISTEY.—I have for exchange a 
valuable copy of ‘‘Nicholson’s Dictionary of Chemistry,” 
in two vols, bound in calf, dated 1795, in first-class state 
of preservation. Also gutta-percha photographic 
dipping bath in mahogany case for plates 18 by 123, and 
mahogany printing frame, (plate glass), for plates 174 
by 114. The whole or part wouldbe exchanged for 
a good portable dark tent.—Address M, P. BALE, 2a, 
Pall-mall, London, 8. W. 

GALVANOMETER.—I have an upright galvanometer in 
polished case and glass front, also a cell of Smee’s bat- 
tery. I will give them in exchange fora screwing stock 
and dies to screw, say } to 4inch, or thereabouts. Ihave 
also by me several lengths of glasstubing (crimped), about 
inch inside, which I will part with.—ALFRED CROFTS. 9, 
Military-road, Dover. ; 


TELESCOPE.—I have large a achromatic object-glass, 
without tube, about 7Ẹ inch in diameter, and about 10ft. 
6in. ir focal length, which I want to exchage for a good 
microscope.—Address, F. WHITEHOUSE, Seager-street, 
West Bromwich. i 


SUNDRIES FOR Laruz.—I have a lot of sundry articles 
worth upwards of £50—including rifle, revolver, printing 
press and types, books, &c.—and I wish to exchange the 
whole or a part, according to value, for a complete lathe, 
4in, or 5in, centre, not less than 4ft. long, with chucks, 
oval and eccentric, cutters, drills, tools, &e. Anyone 
having a lathe of the kind to dispose of can have a com- 
plete list of the articles offered in exchange, by applying 
to W., E. H., 40, Regent-street, Southfields, Leicester. 


REPLIES TO QUERIES. 


Enerne.—The reason of “ Novice’s” engine running 
back when the steam is turned off, is that the steam 
valve has too much lead. I have noticed this in a small 
engine of my own which I cured by putting the valve 
eccentric back.—CoprEr. 

Bram Eneinu.—H. Ault would find no advantage in 
having the axis of the beam nearer the connecting rod 
than the cylinder. The theoretical power would be the 
same, but the wear and tear would be greater, and not 
so pleasant in its working,—J. Jewspury, Birmingham. 

EPICYCLOIDAL WEEEL.—A method of converting cir- 
cular into alternate motion, or alternate into circular, 
is shown in the accompanying sketch. A, is a fixed 
internal toothed annular wheel; the pinion, B, is attached 
upon a crank arm, C E, which has its centre of motion 
at E, and carries the centre C; the rod D, being attached 
to the pinion B, (which is halfthe size of the annular 


wheel,) at F, the circumference of revolution of the D 
pinion is thereby made to describe the right line D G, 
coinciding with a diameter of the annular wheel, which 
is therefore equal to the length of the stroke of the engine 
to which it may be applied. This arrangement admits, 
in small engines, of a very elegant application known 


as White’s paraliel motion, for which “ H. H. H.” asks.— | 


J. JEwsBury, Birmingham, 

CHEMICAL WEATHER Guass.— Siamese Twins” will 
find a cork sealed over quite sufficient for closing the 
tube. A brass cap is cemented on the top in some 
cases, but merely to give u more finished appearance.— 
RICHARD PEARSON. 

CHEMICAL WEATHER Guass.—In reply to *C.H. Q.” 
Ibeg to inform him (1), that in the instructions for 
making a chemical weather glass to which he reters, 
nitrate of ammonia is certainly meant, not nitric acid. 
But I will give him the receipt from Negretti and Zam- 
bra’s ‘‘ Treatise on Meteorological Instruments,” which 
coming frona so high an authority I would advise him to 
try—viz., camphor 2 drachms, nitrate of potassium 
4 drachm, chlorate ofammonia} drachm. Dissolve in 2 
fluid ounces of absolute alcohol, mixed with 2 ounces of 
distilled water. (2), the glass may be hung ina room, 
if placed in thelight,and away from the action ofa fire, 
but the open air is preferable. It should be shaded 
from the sun, and kept undisturbed. (8). To give the 
reason of the action of these glasses I cannot do 


| better than again quote from Messrs. Negretti and 


Zambra’s treatise, which, I may add, also gives about 
a page and a half of very interesting matter relating to 
their indications. ‘Camphor is soluble in alcohol, but 
notin water, whilst both water and alcohol have different 
solvent powers, according to the temperature, hence, the 
solid ingredients being in excess from certain conditions 
of solution depending upon temperature chiefly, and 
perhaps upon electricity and the action of light also, 
may appear as crystals, and disappear with the various 
changes that occur in the weather.” —DÆDALUS. 

VELociIpEpe.—“‘ J. T. B.” (late of West Bromwich), in- 
forms R. P. Hillingdon that his design for a veloci- 
pede has not yet been put into execution in its entirety, 
but various experiments have been made to test its capa- 
bilities. “J.T. B.” will have one completed shortly, 
when he will be able to speak positively as to the cost. 
J.T. B. may aiso add that he is assisting a fellow- 
subscriber in the construction of one from the same 
design, and this gentleman will perhaps be able in 
the course of a few weeks tosay something concerning 
it.—BIRMINGHAM. 

Constant Barrury.—l. “ Nil Desperandum ” will find 
that the cheapest constant battery isthat invented by 
Arthur Reynolds. It consists of a plate ofcarbon and a 
plate ofiron placed in a solution of the perchloride of 
the same metal: this battery, ij is sald, will work until 
the iron is all dissolved without requiring replenishing 
the same perchloride solution doing again and again, 
with the addition ofa little water, to make up for that 
lost by evaporation. 2. Galvanised iron wire (such as is 
used for telegraph wires will answer the purpose I 
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think). 3,Ido not know that there is any other than 
the horse-shoe magnet.—G. C. O. 

Gutta PeErcsa.—“ Systematic’? can get any kind of 
gutta percha at the establishment of J. F. Kirby and 
Co., 106, New-street, Birmingham. He can obtain hooks 
E eyes from Mr. Thomas, Bull-street, Birmingham, — 

. SALT. 

Gun Cotron.—* Grimalkin’s” method for making gun 
cotton, page 336, would, I think, be onlyislightly ex- 
plosive, but would probably be good for collodion. “E. 
E. H. F.’s” method, page 312, is much better, but it is 
necessary to use fuming nitric acid (sp. gr. 1'500), and 
fuming sulphuric acid (sp. gr. 1'845), to get a good 
result ; but care should be taken with it when dry, as it is 
sometimes liable to spontaneous combustion.—ANALY- 
TICAL CHEMIST. 

CYANIDE oF Siuver.—Annie Marris can obtain the 
solution of Mr. Cox, 22, Skinner-street, Snow-hill, 
London. The price depends upon the strength of the 
solution; that which I use is worth about 5s, a pint.— 
RICHARD PEARSON. 

Larae Construction.—Trusting that the information 
asked by “ Ignorant’? (No. 59, p. 188, col. 1; and No. 68, 
p. 336, col. 2) is required to enable him to add an appro- 
priate wheel to a foot-turning lathe, and not for the 
mere gratification of an inconsiderate and aimless 
curiosity, I have calculated for him the diameter of the 
wheel D, using the data at the above-cited places, and I 
find it to be 18°647in. As the following particulars were 
needed in the course of the calculation I subjoin them :— 
The strap will be 88°39lin. long, and be in contact with 

141° 3 28” ofthe pulley of 4/’ 
218° 56’ 32” ,, wheel of 20” 
149° 26’ 48” ,, pulleyof 6” 
210° 337 12 ,, wheel D. 


The lengths of the corresponding arcs are :—= 
49238 inches for pulley 4/’ 


38'2126 ,, » Wheel 20” 
7°8250 4, », pulley 6” 
34°2625 =, 35 Wheel D. 


The lengths of the straight part of the strap on each 


side are:— 
22°6274 inches for 4’ and 20” 
231519 ,, 4, 6’ andD, 


The strap is supposed to be thin and uncrossed, and the 
wheels and pulleys, cylinders. I never saw any rule for 
making such calculations. To be intelligible it would 
be unavoidably long, and probably somewhat embar- 
rassing to the mere arithmetician.—DigammMa. 

SOLDERING WITHOUT Hrat.—I have tried the solder- 
ing of “ Old Brass,” without heat, but it will not work, 
Ihave tried the method of brazeing without heat, recom- 
mended by Andrew Bladon, but it is useless, as the fluoric 
acid never dissolves the brass and steel filings. The 
other receipt of Mr. Bladon’s I could not try, as the 
chemist never heard of thirid acid.—G. B. 
' Drintine Hours In Grass, &c.—In answer to “One 
of the 16th Hants,” in a recent No., I beg to state that 
I had several holes to drill in a glass magical instru- 
ment, for one who stands high in the profession, and 
having failed with the common drill and 
turpentine, &c., &c., and being unable to find 
any philosopher, either mechanical or che- 
mical, I resolved to find out the manner of 
drilling the very many holes in glass chan- 
deliers as well as the holes in our hardest 
gems for watchwork. My experionce proved 
that a splinter of a diamond is the best article ` 
to drill holes in glass with. I bought a 
splinter for 1s. 6d., big enough to drill a 
zin., hole, and if our friend wishes a larger 
he can buy a sapphire as large as a horse- 
bean, and by the crack of a hammer he can 
choose the largest splinters to broach the 
hole with. The splinters are mounted as 
in the diagram sent herewith, A, brass wire 
is made to fit drill stock, sawn down a little way witha 
notched knife to allow the splinter to fit tight, B, the 
splinter of stone cemented by heat with a little shellac 
or sealing wax. The drill is to be used quite dry and 
with care.—PARACELSUS. 

SILveRning Brass.—E Gray will find an answer to his 
question in No. 65.—RICHARÐ PEARSON. á 

IGNITING GUNPOWDER.—‘‘ Mercury’s” coil will mot 
do well for igniting gunpowder ; the best way of doing 
so is to pass the current from the battery through a 
short piece of fine platinum wire placed in the gun- 
powder ; the wire will become red hot when the cwrrent 
is sent through it, and the gunpowder will be ignited 
jmmediately.—RionarD PEARSON. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


C. C. T. T.—Received, but too late. 

A. E. P.—The pamphlet is published for private circula- 
tion only. 

G. T.—Watch for answer to * Brassy.” 

W. Amyon.—Received too late to engrave for present 

number, . 

Joun Bowrr.—Inserted according to request. 

Joun Taytor.—Note forwarded. Articles will appear. 

W. 0. E.—You can obtain the glass of Messrs. Negretti 
and Zambra, corner of Hatton-garden, Holborn. 

J.B. N. S.—Address a letter to B. Woodcroft, Esq., 
Office of Commissioners of Patents, Southampton- 
buildings, Chancery-lane. . 

J. Cross.—There is nothing new in the idea, 

Macuinist.—i. Directions for waterproofing appeared 
ina recent number. No canvass would resist the wet 
without having been covered with tar or Hnseed oil. 
2, Watch the advertisements in the Clerkemvell News 
and Daily Telegraph, 
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J. SHARPE will perceive that ‘Subscriber ” has received 


an answer. | 

. M. H. will find several recipes for varnishing, in the back 

_ numbers of the ENGLISH MECHANIC. ~ 

J. D., Junroz.—You cannot do better than obtain the 
works of Dr. Lardner. os : 

Crassus will perceive that his wants have been 
attended to. 

CYLINDER.—We do not think that you will be able to 
obtain such a steam cylinder. . 

AMATEUR WATCHMAKER.—Fenn, of Newgate-street, 
London, makes most excellent mandrils for watch- 
makers, 

GEOMETRICIAN.—In “ Huclid” the Q. E. D. is unfail- 
ingly appended. to “theorems,” and signifies that the 
thing is to be demonstrated. Q. E. F, is attached to 
“ problems,” and means that they are to be done. 
The “‘cause of the books being left out” is, they are 

Ẹ never sought for—they have ceased to be used. ‘They 
may be obtained, however, from either an University 
publisher, or from a respectable London publisher— 
in Latin and Gresk. 

Sxiprow Novroz.—One shilling is the price of Mr. Arm- 

_ Strong’s work on chimneys. You will be able to 
purchase a cheap second-hand copy of the other work 

_ of Messrs. Spon, booksellers, Bucklersbury, London. 

C. Goocu.—You will find several articles on the subject 
in our back numbers, 

Tycno.—The first vol. 4s. 6d., 2nd vol. 5s. 6d., and 
numbers to present time (17) 2s. 10d., can be had 
direct from our office on receipt of stamps or post- 
office order for 14s., payable to George Maddick ; or, 
if you send the name and address of your bookseller, 
we will enclose in parcel through his London agent, in 
which case you will only have to remit 13s. 

A. Masrer.—We cannot see what you have to complain 
of; perhaps you would like the work done for nothing. 
You may get your tinning done for 2d. an inch, but it 
will be badly done, Pray have a conscience, and pay 

13d. per inch, 

James N.—You can preserve polished steel from rust by 
mixing some oil with caoutchouc; melt in aclose ves- 
sel, stirring to prevent burning. A high temperature 
will be required. This will form a perfect air-proof 
skin over the surface, which may very easily be re- 
moved by brushing with warm oil of turpentine. 

P. Invine.—Your long communication is to hand, but 
cannot be used, as not suited for our columns. As you 
say, workhouse infirmaries are a disgrace to the nation. 
They are simply places where poor wretches may 
drag on a lingering existence, and die. Very little 
attention is paid to the “patients” in any of them. 
Try a weekly paper; we have returned the very long 
letter to your address. 

G. McIwryzx.—It should be made of 3°16ths plate, at 
the least. A thinner plate will neither hold the stout 
iron flange nor the handles. 

E1ectz0.—Your wax-pot should be of copper, stoutly 
made. Get it madeJextra deep, so that halfa dozen 
bottoms may be burnt out before the pot is cast aside. 

F. Jarvis.—lry New York-and its environs. Should. 
you fail there, which we doubt, then goto Philadelphia. . 
A good deal of trade is done at Cincinnati. Passage, 
&c., will cost you, say £8. = 

L. Rovusx.—Why not consult our advertising columns ? 
Every work you require has been advertised week 
after week therein, In connection, read the reviews of 
new works. They are perfectly honest, the interest of 
the reader being held by us as far superior to any 
other consideration. 

A. Nzrzson.—The remedy in your case is to cut off 
earlier in the stroke. The work has been advertised. ` 
Mr. Burgh’s book is to be had from Spon. Weknow of 

__ no better one. 

Farzrax.—Write to the secretary for the information 
‘you require; he will give you all the necessary 
instructions. We would willingly give you the entrée, 
but are not a member of the society, though we heartily 
recommend it. 

S. Carrry.—We scarcely know ‘how to recommend you. 
All the circumstances can only be known to yourself. 
From what you state we should not think your 
employer the right man to take into ‘your confidence. 
Ifgve are not mistaken a quite similar thing received 
protection in February, last year, and has since been 

__re-patented with improvements. 

Young Bun.—For a good soft varnish take linseed oil 
four ounces, and half an ounce each df gum benzoin 
and white wax. Boil Lo two-thirds. For japanners’ 
copal varnish, take ofthe best pale African copal, 
seven pounds, fuse; addtwo quarts of clarified linseed 
oil, Boil for a quarter of an hour, remove it into the 
open. air, and add three gallons of boiling oil of tur- 
pentine, mix well, then strain iuto the tank and cover 
up immediately. 

L. N. (Ipswich).—In reducing copper scraps with white 
arsenic for buttons, ornaments, candlesticks, clock 

dials, figures, &c., &c., to givethem the colour of silver, 
the whole’ rae brought down under a flux of 
common salt. e metal is very high] oisionus 

; and should notin any case be used for corkine ntensils, 
-Argenic being comparatively fusible and brittle, isimuch 
used in shot factories in the proportion of 141b. arseri¢ 

to 500lbs. of lead for small shot, and 3lbs. of arsenic to 
500lbs. lead for large shot. 

H. Wirntams, Winson-green, Birmingham, can obtain 
index by forwarding three stanips to the publisher. 


LONDON COAL EXCHANGE. 

Holywell Main, 17s,; Eden Main, 19s. 6d. ; Wallsend :— 
Harton, 18s, 9d.; Haswell, 21s.; Hetton, 21s. ; Hetton 
Lyons, 18s, 91,; Wallsend':—Kepier Grange, 19s. 6d.; 
South Hetton, 21s. ; Heugh Hail, 19s. 9d. ; Kelloe, 19s, 
9d.; Hast Hartlepool 20s. 6d.; South Hartlepool, 19s. 
9d., Tees, 20s. 94.—Ships at market, 35, ; sold, 343 unsold, ! 


Yiah sey BS 


=. 


ye 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


PATERE RECORD. 

Selected from the Commissioners of Patents’ Journal. ' 
- LIST OF SPECIFICATIONS, &o. 

2049. Delivering letters, &c., A. V. Newton—Is, 6d. 

2050. Fire-arms, W, C. Dodge—ls. 4d. 

2051, Generating steam, M. P. W. Boulton—6d. 

2052. pignaline on railway trains, H. Fletcher and G, Gore 
—4d, 

2053, Printing and dyeing yarns and fabrics, J, Buchanan. 
and R. Boyd—4d. 

2054. Shop fronts, W. R. Corson—4d. 

2055. Cutting screw threads on pipes, &c,, T, G@, Messenger 

2056, Printing machines, W, Rock—4d. 

2057, Rendering gunpowder unexplosive, J. Gale, jun.—4d. 

2058. Hair-brushing machinery, S. Middleton—4d. 

2059. Lubricating spindles, J. H. Radcliffe—l0d, | . 

2060. Screwing bolts and nuts, G. Harvey and A Harvey, 
jun.—104d. 

2061, Looms, T. R. Shaw—4d. 

2062. Steam engines, H. Cartwright—1s. 2d. 

2063. Breech-loading fire-arms, S. Law and J, Law—10d. 

2064, Alarm apparatus, ©. West—4d. 

2065. Adjusting levels, &c., A. Budenberg—6d. 

2066. Linen buttons, W. Aston—4d. 

2067. Sewing machines, B. Russ and E, Gandell, the 

ounger—ls. 6d. 

2068. Manufacture of bricks, J. W. Sumner and C, A, Scott 

—4d 


2069, Slide valves, J. W. Longstaff—4d, « 

2070. Violet colours, L. Schad—4d. 

2071. Terra cotta, M. H. Blanchard—4d, 

2072. Heating and evaporating, T. F., Henley—4d. 

2073. Looms, J. Ingram, H. Ingram and J, Broadley—10d. 
2074. Manufacture of needles, ©. G. Crosby—4s. 6d.; 


2075. Mounting telescopes and microscopes, C. J. R Jahns 


2076. Manufacture of paper, A. Mendal—4d. 

2077. Manufacture of stair rods, T, Allcock—Is. 

2078. Cleaning China grass and flax, J. Faren—4d. 

2079. Eyelet machines, W. E. Newton—l1s. 6d. 

2080. Obtaining and applying motive power, W. T, Cole, 
H. S. Swift and A. Soares—8d. 

2081. Fixing safes, P. O. Kjellberg—8d. 

2082. Couplings, R. D. Morgan—8d. 

2083, Printing threads, R. A. Brooman—4d, 

2084, se 4 hollow earthern articles, R. W. Armstrong 

d 


2085. Candles, J. H. Johnson—4d. 

2086. Railway carriages, T. Stephens—Is. 2d. 

2087. Salt, H. Jee—4d. 

2088, Submarine telegraph cables, H. R. Guy—4d. 

2089. Preparing cotton, &c., J. Tatham and J. Smith—8d. 

2090, Lubricating the axles of waggons or trucks, J. 
Knowles—10d. 

2091. Looms, W. Bullough—10d. 

2092. Burglar-proof lock, W. E. Newton—6d, 

2093. Capsules, W. Betts—6d. 

2094, Gas burners, H. Woodward—4d., 

2095. Gas, H. Woodward—10d. 


2096, Storing wine, spirits, petroleum, &., BR. A. W, 


Westley—2s. 8d. 
2097. Letter files, F. Brampton—8d. 
2098. Testing grain and seed, W. Bunger—10d, 
2099. Railway chairs, W. F. Henson—8d. 
2100, Manufacture of copper, J. T. Lockey—i0d. 
2101. Preparing paper for cheques, &c., J. Œ. Dale and R. 
. 5. Dale—4d. 
2102. Cow-houses, J. Gamgee—1s, 


2108, Fastenings for jewellery, R. C., Lilly, and J. Sunderland 
6d 


| Quantities supplied :-—J ackson and! Shaw, 3 
: sA and Son, EE 280; Forrest, £1,271; Lathey Brothers, 


2104, Bolt heading machines, J. W, McDermott—1s. 
2105, Furnaces, J. F, Boetius—10d, 


2106, Preparing and applying spongy metals, J, H. Johnson : 


2107, Pumps, A, Mills—4d, 


2108, Fire-arms, projectiles, and cartridges, J, Broun—4d, 


2109, Extinguishing fire, W. O. Wilson and J, Wilson —4d. | 


2110. Photography, M. Henry—4d, 
2111. Ventilators, J. Billings—6d, 
2112, Conformators, W. Clark—1s. 4d. 


2118, Washing, bleaching, and dyeing yarns, J. Smith and.: 


W. Schofield—10d. 


2114, Treating China grass, &c., J. Ingram, and J, Oulpan í 
4d ; 


2115. Looms, W. Gadd and J. Moore—4d. 

2116, Manufacture of paper bags, J. H. Johnson—10d. 

2117, Winding cops, F. McD. Chalmers—4d. 

2118. Lubricating compounds, W, West—4d. 

2119. Lawn mowing machines, J. B, Brown—l1s. 4d, 

2120, Codting ships’ bottoms, S, Parry—4d. 

2121, Safes, S. Phillips and J. Groyes—8d, 

2122, Shuttles, A. Akeroyd and J. Lister—4d. 

2123, Medicine, O. Laurence—4d. 

2124, Fastening for leggings, &c., F. J. Jones—44. 

2125, Metallic capsules, E. Rimmel—8d. 

2126, Washing fabrics and threads, R. A. Brooman—4d. 

2127. Drying timber, grain, &c.. A. V. Newton—l0d. 

2128. Paper boards and pipes, N. C. Szerelmey—4d. 

2129. Dyeing and preparing fibres or fabrics, 
—4d 


2130. Steam engines, J. Stevenson—ls. 2d. 

2131. Printing skirts or cripolines, R. Clarke—4d. $ 

2132. Elastic material for boots and shoes, M. Cartwright 
` and A, Dale—4d, 

2133. Boots &c., P, Laurence—8d. 

2134, Raising submerged telegraph cables, J. L. Clark—2s. 

2135, Type distributing and composing machines, A, Young 

and W. Young—2s. 

2136, Reducing skins or hidés, W. E. Gedge—4d, : 

2137. Manufacture of cast steel, cast iron, and mixed 

metal, R. A. Brooman—10d. 

2138. Ornamenting wal's, G. Howard—6d. f 

2139. Illust-ating.astronomical phenomena, J, L. Naish— 
“10d K Bok 


| Hay, 
| £6 243; Mullins, 


1 Blundell, £938 ; 


| £599; Langmead and Way, £587. 
4 road, for Mr. Hobbs. 


į tects, 
i} (acceptea), £1,617. 


G. H. Smith 


[Jury 27, 1866. 


PROPERTY RECORD. 
_AT THE GUILDHALL COFFEE-HOUSE. 

_ By MR. WHITTINGHAM.: ; 

Freehold building land fronting St, Mary’s-road, Hornsey 


‘Jd —sold from £58 to £152 per plot. 


Freehold building land situate on the Johnson-road Brom- 
ley, Kent—£49 to £185 per plot. 

AT MASONS’ HALE. 
By MR. JAMES LEAH. 

Leasehold ground-rent of £5 per annum, with the rever: 
Sion in 36 years, of the house and grounds No. 38, South- 
Ville-road Wandsworth-road, term 99 years from Jan., 1864, 
at a peppercorn—£115. 

AT GARRAWAY’S. 
By MR. GARDINER. , 

Lease, é&c., of the Brougham Dining Halls, Nos. 154 and 
155, Fleet-street, City, term 11 years unexpired, at £300 
per annum—£500, 

By Mr, Newson, 

Freehold farm of about 42 acres, with house and cottages, 
situate in Cranham-lane, Cranham, Essex, let on lease at 
£46 per annum—£1,610. 

Freehold house, No. 87, New North-street, Paul-street, 
Finsbury, estimated annual value £30—£510. 

Leaseholdresidence, No. 8, Richmond-crescent, Richmond- 
road, Islington, estimated annual value £60, term 97 years 
from 1853, at £8 per annum—£615. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The Sanitary Committee of the Parish of Merton are 
prepared to receive tenders from persons desirous of con 
tracting with them for the execution of the works required 
in the construction of a Sewer, &c., at Merton. Plans and 
specifications can be seen at the office of Mr. Baldwin 
Latham, C.H., Engineer for the, Committee, Town-hall, 
Croydon. 

Tenders are required for the construction of a Tramway 
about one mile in length, and for a Wharf, at Cliffe Creek, 
near Gravesend. Plans and specifications may be inspected 
at the offices of Mr, Alfred Giles, 9, Adelphi-terrace, 
Strand. 

Persons desirous of contracting for the erection of a Par- 
sonage-House and Offices at Pateley-bridge, in the County 
of York, can see plans and specifications by application to 
the Rev. 8. Gray, at Pateley. 

Tenders are invited for the erection of the proposed 
New Workhouse for Tisbury Union. The drawings and 
specifications maybe seen and examined in the Board-room 
of the present Union House, in the parish of Wardour, 

Persons desirous of tendering for the Mason’s Works 
required to be done in the erection of a Bank at Thirsk, in 
the North Riding of Yorkshire, for Messrs. Jonathan 
Backhouse and Company, may inspect the drawings and 
specifications at the office of Mr. Geo. Gordon Hoskins, 
architect. ; 

Tenders are invited for the manufacture ofa large 
quantity of Building Bricks, on the estate of John Fielden, 
Esq., Upper Dobroga, Todmorden, Lancashire. Infor- 
mation can be obtained on application to Mr. Wm. Glover, 
Clerk of Works, Dobroga Castle, Todmorden. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For new infants’ school, Orkney-street, Battersea-park, 


ist Church, Battersea. Mr. Bennett Hays, architect. 
for Christ Church, 21.385, Nichol 


1,184; Bass, £1,088. 
E new church at Aughton, near Ormskirk. Messrs, - 
architects :—Rome, £7,050; Slathan, £6,401; Wells, 
£6,160; Westmoreland, £5,777: Yates, 
£5,665; Harris, £5,366. . , 
Sor works in restoration of St. John’s Church, Grim- 
stone. Mr. R. W. Johnson, architect :—=Morrison, £946 ; 
Russell, £902; Johnson, £874, Weaver 
and Wintnell, £859 ; Barnes, £849 ; Fast, £736. 
| For rebuilding house No.14, west side Bethnal-green, 
J for Mr. R Brookes. Messrs. T. and W. Stone, architects : 
—Hewet, £625; Sergeant, £695; Forrest, £597 ; ‘Higgs, 
£557. . 
| For sundry alterations, &c., to the Horse Shoe and Mag- 
j pie, Bedford-street, Red Lion-square. Mr. L. H, Isaacs, 
| architect :—Bishop and Co., £667; Gadsby, £628 ; Walker, 


For the erection of three shops, in Bermondsey New- 
Messrs. Dean and Sheffield, archi- 
Quantities supplied by Mr. Shrubsole :— Wills 


ART NOTES. 

Tpsivion SoHooL oF ART,—On Friday last the students of 
the Ipswich School of Art presented the master of the 
school, Mr. W. T, Griffiths with a handsome gold watch 
and chain to the value of £30, as a testimonial of respect 
for his character. and for the success that has attended his 
teachings. Mr. Griffiths, in responding to the presentation 
of this token of the esteem of his students, said that in 
performing his duties in connection with the Ipswich School 
of Art, it hadafforded him much pleasure, and especially 
when he saw any advancement in them 5 he assured them 
of his attachment to his profession and of his great anxiety 
to see the Fine Art education more widely sought after and 
appreciated. The handsome present they had given him 
would always be of great service and practical utility, while 
pit would also remind him that he had won their confi- 
‘dence. - 


Jury 27, 1866] 


SCIENTIFIC NOTES. 


Dixow’s PATENT Gun CLOTH CEHARGE.—Tkere could 
scarcely be a stronger proof of the transition state in which 


both the theory and practice of explosive projectile weapons | 


stand at the present moment than, therecent extraordinary 
successes which the Prussians have, during the last few 
days, achieved over the Austrians, and which all admit they 
owe entirely to the needle-gun, Consequently any inven- 
tion tending to improve the means of propulsion, to increase 
the destructive powers of the projectile, or to give 
additional force, safety, and portability to the elemental 
force employed, is worthy of grave consideration. The gun 
cloth charges invented by Mr. Dixen, are at present intended 
and suited only for the peaceful operations of ordinary 
sporting, but should experience confirm the efficiencv which 
some experiments made lately at Mr. Bussey’s factory, 
in New Oxfordsstreet, seemed to promise, there can be 
little doubt that they will ultimately, under some necessary 
modifications, be made generally applicable as small arm 
ammunition, and possibly to artillery purposes. AIl the 
objectionable qualities of gun cotton, used as a substitute 
for gunpowder, seem in this invention to be met and over- 
come, The patent charges are not liable to accidental 
explosion or spontaneous combustion. In fact they do not 
explode, but burn the gases, the expansion of which in the 
chamber of the gun barrel constitutes the propelling force, 
being generated by the gradual burning, and not by the 
explosion of the cartridge. This comparative retardation 
of combustion which, as regards safety and certainty, forms 
an important element in the invention, is obtained by 
winding up with the pyroxyline, or prepared cotton cloth, 
of which the cartridge is composed, a strip of cartridge 
paper. The cartridges, when made, represent small 
cylinders about an inch long, are exceedingly light and 
‘portable, can be carried with perfect security open in the 
pocket, and are equally adapted for breech or muzzle load- 
ing guns. They do not foul or heat the barrel like gun- 
‘powder, and if saturated with wet, they may be unwound, 
-dried in a few minutes, rolled up again, and are as effective 
-as ever, All these advantages, and others, in which their 
‘Superiority over gunpowder as a propellent force consists, 
-especially the entire absence of smoke, concentration of 
‘power, certainty of effect, and freedom from recoil, were 
-demonstrated by Mr, Dixon, to the entire satisfaction of the 
‘gentlemen assembled to witness them. . 


Usm Or LIME In EXTRACTING Sugar.—Peligot long ago 


‘demonstrated that owing to the insoluble nature of. the 
‘compound formed of lime with sugar, the former substance 


would be a most valuable agent in the manufacture of the. 


latter, “Peligot’s suggestion is now being carried out on a 
large scale] in M.M. Schrétter and Wellman’s sugar-factory 
at Berlin. The molasses is mixed with the requisite 
quantity of hydrate of lime and alcohol in a large vat, and 
intimately stirred for more than halfan hour, The lime 
compound of sugar which separates is then strained off, 
pressed, and washed with spirit. All the alcohol used in 
the _process is afterwards recovered by distillation. 
The mud-like precipitate thus produced is mixed with 
water and decomposed with a current of carbonic acid, 
which is effected in somewhat less than halfan hour. The 
carbonate of lime is removed by filtration¥ and the clear 
liquid, containing the sugar, evaporated, decolourised with 
animal charcoal,and crystallized in the usual manner. 

. The sugar furnished by this method has a very clear appear- 
ance, andis perfectly crystalline, It contains, according 
to polarization analysis, sixty-six per cent. of sugar, twelve 
per cent, of water, the remainder being uncrystallizable 
organic matter andsalts, The yield, of course, varies with 
the richness and degree of concentration of the raw 
material ; on an average, 380lbs of sugar were. obtained from 
100lbs, of molasses. 


PHOTOGRAPHIC NOTES. 


PHovo-CRAYON PoRTRAITS —Mr, Walter Petty has brought 
under the attention of a contemporary, a style of finishing 
photographs in crayons, after the manner of the well-known 
vignette crayon portraits of Richmond, by whose name he 
distinguishes thjs mode of finishing. A large head only is 
printed on plain paper, masked, so as to leave a perfectly 
white background ; this is then treated with even wash, of 
a delicate neutral grey. The faceis coloured in water 
colours, and finally finished in crayons. The dress, &c., is 
also put in over the grey ground with crayons, The result 
is sketchy and brilliant, retaining the likeness of the photo- 
graph, and, at.the same time, having much of the effect of 
a fine artist’s drawing. . 

A Hint to DEALERS in PHOTOGRAPHIC Paper.—Our 
correspondent, ‘A Practical Man,” makes the following 
suggestions :—“ Complaints are continually being made on 
the annoyance caused by paper being sent on small thin 
rollers, as there is found to be much trouble in unroiling the 
same, and getting it to lie in any way flat, to say nothing of 
the finger markings and creasings on the albumen surface, 
This might be. entirely avoided by dealers sending out their 
‘papers, up to whole plate size, in paste-board covers, the 
different sheets folded according to order, to suit the various 
Sizes required, Papers are more handy, keep better, and 
float better on the silver solution, if sent out in this way 
than on rollers. One or two dealers adopt this plan, and it 
would be a move in the right direction if all were to do 
the same, as it is quite as easy to fold the sheets into carte, 
quarter, third, half, and whole sizes, as to roll it round a 
piece of wood, and paste or gum on a direction, The pro- 
cess of pasteboards, folding book-cover fashion, would only 
want tying with a piece of thin tape or string, putting on 

‘Stamps according to weight, and all would be complete, 
The dealer's address could be printed on the cover. He 
-adds a suggestion to photographic dealers, that they should 
induce some one having influence with the authorities to 
make an arrangement that small parcels of chemicals 
‘Should be sent, properly packed, by book post, This would be 
Antroducing the general principle of a parcels’ post, which 
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might be worth consideration, but dould only be done on 
a general scale, and not for one class of goods only.—Photo- 
graphie News. 


CHEMICAL NOTES. 


THE ALBUMEN OF THE BLOOD DURING CHOLERA.—Some 
valuable experiments upon the nature of the albumen of 
the blood in choleraic patients have recently been made by 
M. Papillon, and have been fully detailed in the Journal 
de lV’ Anatomie (No. 2), M. Papillon, who has chemically 
tested the albumen of the blood during the progress of 
cholera, arrives at these five conclusions :—(1) This albu- 
men, placed ‘for four days in water, became neither bydra- 
ted nor swollen; it remained just as it was when first 
added, although ordinary albumen ‘is either dissolved or 
swells up under the same circumstances. (2) It does not 
dissolve in potash or soda, even at an elevated temperature, 
although ordinary albumen is soluble in these re-agents, 
even at ordinary temperatures. (8) When treated with 
hydrochloric acid, it slowly dissolves, and the solution, 
instead of having the usual deep-violet colour, is only 
faintly tinted. (4) At the ordinary temperatures, common 
albumen decomposes rapidly in a mixture of nitric and sul- 
phric acids, nitrous vapours being disengaged. Cholerdic 
albumen does not do so at the ordinary temperatures, 
Ordinary albumen is very rapidly dehydrated by sulphuric 


acid; the choleraic albumen is affected only after along 


exposure. 

Dr. Anstie considers it certain that typhoid fever might 
be exterminated by the compulsory provision of a complete 
system of drainage, and of a pure-water supply, and thinks 
that the same precautions would render anything like a 
sevére outbreak of Asiatic cholera impossible. If steps are 


not taken for the improvement of the dwellings ‘of the. 
labouring classes, the worst results are anticipated. Typhus, 


already become a permanent scourge in London, may take 
a more malignant type, such as the Oriental plague, of which 


it is probably a modification, and spread amongst all 


classes of the inhabitants of our crowded cities. 


The following is a communication recently addressed to. 


the editor of the Chemical News :— 
_ Sir,—On looking into an old work on chemistry by 
“ Macquer,” published more than a century ago, I met 


with the following, which I think may interest your 


readers. I am, &c., ALFRED BIRD. 


Birmingham, June 18. ; 


“To Dissolve Gold by Liver of Sulphur.—Mix together 


equal parts of common brimstone and a very strong alkali— 
for instance, nitre fixed by charcoal, Put them in a cruci- 


ble and melt the mixture, stirring it from time to time with 


a small rod. 


“ There is no occasion to make the fire very brisk, because. 


the sulphur facilitates the fusion of the fixed alkali. Some 
sulphurous vapours will rise from -the crucible, the two 


Substances will mix intimately together, and form a reddish 


compound, l . 

‘“Thėn throw into the crucible some little pieces of gold, 
beat into thin plates, so that the whole do not exceed in 
weight one third part of the liver of sulphur. “Raise the fire 
a little. Assoon as the liver of sulphur is perfectly melted, 
it will begin to dissolve the gold with ebullition, and ‘will 
even emit some flashes of fire. . 

“In the space of a few minutes the gold will be entirely 
dissolyed—especially if it was cut and flatted into small 
thin leaves. a 

“The process here delivered is taken from M. Stahl. The 
design of that ingenious chemist’s inquiry was to discover 
how Moses could burn the golden calf, which thé Israelites had 
set up and worshipped, while he was on the Mount; how he 
could afterwards reduce the calf to powder, throw ‘it into 
the water which the people used, and maké all who had 
apostatised drink thereof, as related in the Book of Exodus, 

sM. Stahl, having first observed that gold is absolutely 
unalterable and indestructible by the' force of fire alone, be 
it ever so violent, concludes that without a miracle Moses 
could not perform the above-mentioned operations on the 
golden calf, any way but by mixing some matter qualified to 
dissolve it. He then takes notice that pure sulphur does 
not act upon gold at all, and that many other substances, 
which are thought capable of dividing or dissolving it, can- 
not, however, do it so completely as is necessary to render 
that metal susceptible of the effects related. He then gives 
the method of dissolving it by liver of Sulphur, described in 
the process. 

“ Liver of sulphur dissolves likewise all other metals, but 
‘M, Stahl’ observes that it attenuates gold more than any 
other metallic substance, and unites much more intimately 
than with the rest. This appears from what happens on at- 
tempting to dissolve in water any of the mixtures resulting 
from the union of another metal with the liver of sulphur, 
for then the metal separates, and appears in the form of a 
powder or afine calx ; whereas, when gold isunited with the 


liver of sulphur the whole compound dissolves in water so 


perfectly, that the gold even passes with the liver of sulphur 
through the pores of filtering paper. If an acid be poured 
into a solution of this combination of gold and liver of 
sulphur, the acid unites with the alkali of the t hepar,’ and 


the gold falls to the bottom of the liquor along with the 


sulphur, which doth not quit it. The sulphur thus precipi- 
tated with the gold, is easily carried off by a slight torre- 
faction, after which the gold remains exceedingly commi- 
nuted. 

“t The sulphur of this compound may also be destroyed by 
torrefaction, without the trouble of a previous solution and 
precipitation, and then also the gold ‘remains so attenuated 
as to be miscible with liquors, and floats on them, or swims 
in them, in such a manner that it may easily be swallowed 
with them in drinking. 


s“ From allthis ‘M, Stahl’ concludes there-is great reason 


to believe, it was by means of the liver of sulphur that 
Moses divided, and in a manner ‘calcined,’ the golden 
calf, so that he could mingle it with water and make the 
Israelites drink it.” 
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Teak ......00008 10 `O 11 0 2nd, do. 1210 14 10 


ovecogennse 46 


Quebee, red pn, 3 5 4 15| Christiania, per 
yellow pine 215 310 ©. 12 ft. 
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LATEST PRICES OF METALS. 


COPPER. £ s d. £ Bad 
Britis h—cake and tile..........per toa 80 0 0 31 0 0 
Sheet see wsecsetecvedsdaesed ceeesdeses do 85 (8) 0 86 9 0 
TRON. 
Pig in Scotland ........s0000..Per ton, 212 6 cash. 
‘Welsh Bars, in London......00 do 750 715 0 
Wales ..scoccsccee do 6 5 0 610 @. 
Staffordshire .., do 810 0 815 6 
Sheets, single in London ...... do 10 10 0 000 
Hoops, first quality...c0ewee 0 910 0 915 0 
LEAD, . 
Pig, Foreign... sersoroesoarosssse sese POF ton 19 5 0 19 19 © 
Red or minium vases dO 21100 200 
QUICKSILVER eesos'eovrossossoecesee DOL bottle 6 19 0 7 Q Q 
IN. 
BANCA.. cients sssasededaveccsavesenseas DOr cwt 3 18 0 19 o 
English Diocks........0c00000 dO 40600 5 00 


ADVERTISE IN THE ENGLISH MECHANIC. 


rR 


SCALE OF CHARGES. 


s. d, 


WANTED TO PURCHASE, Thirty words ... 2 
Every additional Ten words x tie “a 
FOR SALE, Thirty words... se se 10 B 
‘Every additional Ten words ‘ 


SITUATIONS VACANT, Twent 
Every additional Hight words .. «a. 
SITUATION S WANTED, Twenty words 
Every additional Hight words ... ae ses 0 
Postage stamps received from advertisers in town or country, 
OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


PARTNERSHIPS, 


ywords „l 
wus O 
1 


PROKOAOROS 


ARTNERSHIP.—Wanted an Active Partner with 
z Capital, to join a Paint Manufacturer iw working 
and extending his business. The article manufactured 
has the approval of eminent engineers, is reported on in 
standard works of engineering and art, was awarded a 
Prize at the Dublin International Exhibition, 1865, and 
is now used by numerous railway companies and other 
firms.—Apply'to A. B., Post-office, Exeter. Only prin- 
cipals treated with. 
ARTNERSHIP.—Owing to the Death of one of the 
‘firm in an old-established Tool-making Tronfoundry 
and Engineering Business in the Midland Counties, 
doing a first-class trade, a Partner is required to take the 
management of the Financial Department. It is not 
actually necessary that he should understand the trade, 
but who can ‘command from £6,000 to-£8,000. The 
highest reference given and required.—Address, in first 
instance, to X. Y. Z., Post-office, Derby. 


SITUATIONS WANTED. 


YUASANTED, by a steady, experienced young man, a 
SITUATION as ENGINE DRIVER.—T, Shorter, 


Wood-view-mount, Langsett-road, Sheffield. 


O ENGINEERS.—Wanted, a Situation in the office, 

or otherwise, by the advertiser, who has had over 

five years’*thorough practical experience in a large agri- 

cultural engineering firm, Js very well informed, anda 

fair draughtman. Good references.—Apply, Engineer, 
Wildey and Co., 7, Holland-street, Blackfriars. 


O ENGINEERS and CONTRACTORS.—A Civil En- 

a gineer, with first-rate testimonials, desires an 
Engagement, temporary or otherwise, onfworks, or in an 
office.—Address, C. B., Messrs, Prince and Co., Patent 
Office, 4, Trafalgar-square. 


T° ARCHITECTS, Wanted by an Architectural 
Draughtsman, a Situation, in London. Is used to 


_ the general routine of office work. Understands per- 
spective. Good references.—Address, A., Mr. Parker, 


Stationer, 23, King-street, Portman-square. 


e ee cy St 
Ce Cleaner and Rater.—Young man 

wishes for a Situation as above; hasno objection. 
to fill up his time if required at watch cleaning.—Address, 
L. J. 6, Maria-terrace, Beaumont-square, ‘Mile-end- 


386 
O ENGINEERS, &c.—Wanted, by a Young Man, 
Employment as fitter, or the Erecting of Ma- 
chimery. -No objection to go abroad. Good references 
as to character, &c.—Address, A. B., 17, Harold-street, 
Mailden-rmad, Kentish-town, London. 


O LIGHTHOUSE BUILDERS, Iron Church Builders; 

and Contractors in general.—The advertiser, hav- 

ing just completed the erection of an Iron Lighthouse, 

seeks a Re-engagement as Foreman ofa similar job.— 

Address, G. W., 48, Palace-road, Well-street, South 
Hackney. Unexceptional references given. 


LUMBERS and Glaziers.—-Wanted Employment bya 
_ good Three-branch Hand ; can do zinc work, if re- 
quired.—J. F., 34,Crogs-street, Hagle-street, City-road. 


ARPENTERING orBlindmaking.—Situation wanted 
by the advertiser as Improver.—Address, A. S., 24, 
Mount-gardens, Westminster-road. 


SITUATIONS VACANT. 


/A STEADY MAN.—CONSTANT EMPLOYMENT at 
i W. STANNARD’S General Steam Wood Turning 
Works, 63, Row, Market-place, Great Yarmouth. 


GENTS WANTED, who Call upon Proprietors of 
Steam Power. and Steam Ship Owners, to obtain 
orders for Bailey’s Speed Indicator, described in the 
ENGLISH Mxronanic, June 22, 1866. John Bailey and 
Co., Albion Works, Salford. 


URNER.—Wanted a strong, active Young Man, for 

simple Turning; one year’s knowledge of a lathe 

sufficient.—Apply, after 7 p.m., at 138, Albany-street, 
Regent’s-park, N.W. 


'"NURNERS.—Wanted good Hard and Soft Wood Hand, 
and one used to Knob Work.—6, Maria-street, 
: Kingsland-road. 


ANTED, a PAINTER.—Must be able to do plain 


writing, and make himself generally useful.. 


` Hours from eight to seven.—Apply at H. Pound & Son’s, 
t: 81, Leadenhall-street, E.C. 


APERHANGERS.—Wanted immediately, for a con- 

stancy, a First-class Paperhanger,— Address, 

. Stating terms, L. Taylor, Decorator, &c., Calverley-road, 
Tunbridge Wells. 


_(\LOCK and WATCH JOBBER.—Wanted a respect- 
i able Young Man, with good character; good work- 
: man indispensable.—Apply, 25, Aldersgate-street, | 
f LIND MAKERS.—Wanted a handy Young Man.— 
s Apply immediately, 10, Park-terrace, Park-road, 
 Regent’s-park, 

, ( \ARPENTERS.—Two or Three Good Hands wanted.— 
i At the Orchard, East Sheen, Surrey ; near the Hare 
‘and Hounds, and about a mile from Barnes-station. 


FOR SALE. 
JOR SALE, a BOILER, nearly one-horse power, 


strong tubular, with furnace and casing complete ;. 


to be sold cheap. Suitable for making experiments, or 
tfor an amateur.—Apply any morning between 9 and 10, 
tor by letter, to “ Boiler,” 49, Leicester-square, W.C. 


TNOR SALE, nearly new, a large powerful OAT or 
: MALT BRUISING MILL; price £50.—Apply 188, 
Southwark-bridge-road, — Also a  six-horse Double 
@ylinder HORIZONTAL STEAM ENGINE, nearly new; 
price £50.—Appiy 9, Deverell-street, New Kent-road. 


3 R SALE, a Newly PATENTED INVENTION for 

tke more -econgmical production of DOOR and 
PACH PLATES, Beclesiastical, and other Ornamental 
Wevices on Metal Plates. To any one with a small 
Gapitala Good Ingome may be immediately realised. 
Ayply, to Edwin H. Newby, 394, King William-street, 
Lendon-bridge. 


TABLE LATHE, with face plate complete, centres 
A 23, first-class finish (cheap), also sets of cast- 
ings for 2-horse power engines, and 3% centre lathes, 
—Stanley, 33, Field-gate-street, Whitechapel, E. 


N SALE, A ONE-HORSE VERTICAL STEAM- 

ENGINE.. Also a 23-HORSE ENGINE and 
BOILER, with Govenors, Pump-shafts and Boiler fit- 
tings complete.—Apply to Mr. Parnaby, Grafton-street, 
Preston. 


Ge acces Pledges for Sale. Bargains to suit 

every one. A. large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
-Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
-and Salesman, 44, and 46, Westminster-bridge-road, S. 
.Money Advanced. 


EWING MACHINES.—The Working Man’s, price 

£2 and £3 15s., does Tailoring, Dressmaking, Em- 

“broidering, and all ordinary domestic sewing, on thick, 

“thin, or glazed Materials.—26, Liverpool-street, King’s- 
«Cross, London, 


He Ne, EE SITIES Tenn ee nn nn nee E 
OR SALE, Four Second-hand Portable Engines, by 
different makers, from 5 to 9-horse powcr. in good 
‘repair, suitable for Contractors or Agricultural porposes. 
Apply to S. Atkinson, North Thoresb y, near Louth, 
‘Lincolnshire, _ 
EWING MACHINES.—Second-hand No. 2 (Thomas), 
cost £15, to be sold for £8; Singer, cost £13, to 
ibe sold for £11; has not been used many times; Second- 
hand FAMILY MACHINE to be sold cheap; all the, 
above are Lock Stitch. Apply T. H. Bishop, Leek-street, 
Leighton-Buzzard, Beds. 


ma 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


FIRST-CLASS HAND PLANING MACHINE, to 
plane 3ft. by 1ft. tobe sold. Apply26 Wiliam- 
street, Charlotte-street, Blackfriars-road. 


A NEW HORIZONTAL STHAM ENGINE, with two 

cylinders 10in. diameter, 20in, stroke, complete.— 

ADDI to William Scott and,Co., Phoenix Engine Works, 
elfast. 


WELVE WROUGHT IRON PILES’ 12in. diameter 

by 23ft. long, pointed and turned for driving.—For 

further,particulars, apply in Liverpool, to the Mersey 
Steel and Iron Company (Limited). 


ATR of First-class Second-hand High-pressure 

HORIZONTAL ENGINES For Sale, 15in, diameter 

of cylinder, 22in, stroke, link reversing motion to valves, 

all fittings of wrought iron; feed pump, throttle valve, 

and heavy fly-wheel. Price £170 nett.—Isaac W. 
Boulton, Ashton-under-Lyne. 


fF gee tere NEW BOILER, 24ft. by 6ft. 6in., with 

two flues through each, hooped with tee-iron rings, 
dome, all seven-sixteenths best iron, to work 791b, 
pressure; made to order, but not yet required.—Ferni- 
hough and Sons, Makers, Dukinfield. 


MOETAR MILLS and PORTABLE STEAM- 


ENGINES FOR SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and ‘other Boilers, Furnace Work, 
Safety Valves, Stewm and Water Guages, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw Presses, Punching ande 
Shearing Machines, Hydro-extracters, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.—T, T, TAYLOR, 41, 
White-street, Borough. 

N.B,—Plant and Machinery purchased (Cash). 


FOR SALE, CHEAP, THE FOLLOWING 

ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER, 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &c. <A large brewing copper to hold 
about 90 gallons, little ever old metal price, a mowing machine, a 
‘L5in, letter press, a small printing press and case of new type, &c., 
a Litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and 2 set of wnion 
pipes. Apply to J. N., 79. Peaton-place, Kennington. 


GECOND-HAND PORTABLE ENGINE, with 


NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. Gin., and rollers 3ft., diameter. Price, com- 
plete, £145, Apply to Barrows and Carmichael, Engineers, Banbury. 


WANTED TO PURCHASE, 
A SECOND-HAND STEAM CRANE, to lift Seven to 
Ten Tons.—Address, 92, Engineer Office, 163, 
Strand, London, W.C. 


SECOND-HAND 4HORSE HIGH-PRESSURE 

ENGINE, with Boiler and Fittings complete, in 
good working condition.—Description and price to be 
sent to Mr. Kirkland, Engineer, Mansfield, Notts. 


HE LIVERPOOL AND LONDON 


AND GLOBE INSURANCE COMPANY. 
Orrices—l, Dale-street, Liverpool; 20 & 21, Poultry; 
7, Cornhill; and Charing-cross, London. 
Invested Funds a ue ci £3,177,616 
Fire Premiums received in 1865 ... 739,332 
Life Premiums received in 1865 ... 250,103 

The last year’s Fire duty paid by this office amounted 
to £102,285 9s. 1ld., exceeding by upwards of £34,000 
the amount paid by any other country office. 

The duty is now reduced to is. 6d. per cent. on every 
description of property. 

In the Life Department policies are issued with liberal 
conditions, and guaranteed bonuses. 

Claims are payable in thirty days after admission. 

Whole world leave to travel granted on reasonable 


terms, 
JOHN ATKINS, Resident Secretary. 


UROPEAN: ASSURANCE 


SOCIETY.—Aé the Ordinary General Meeting ot 
Shareholders, held at the Chief Offices of the Society, 
316, Regent Street, London, on Friday, the Ist of June, 
1866, Henry Wickham Wickham, Hsq., M.P., in the 
chair, it was announced that— 


The Premiums on the New Life and 

Guarantee Policies issued during the 

year amounted bO0.....,ssecrccccccrreree seseseree £43,463 6 
In the Fire Department, the Premiums on 

New Business amounted to....... ersesesseese £18,962 13 
Making the Total of Premiums on the New 

Business ofthe year cee MPEMEO DOR OOrcacsecs s... £62,425 19 
The gross amount received in Premiums 

during the year WaBssesss..eesseseesoe. esee. E8 10,623 LL 
The Life, Fire, and Guarantee Claims 

paid during the year amounted, includ- 

ing Bonus additions, bO.....0...ssecsecsseeeeesd 200,160 5 0 

It was stated that the progress of the Society’s 
Premium Revenue continued satisfactory, it having 
now reached the sum of £310,623, as against £169,658 in 
1864, and £119,526 in 1860. 

The 3lst of December last being the time appointed 
by the Deed of Settlement for an actuarial investigation 
of the affairs of the Society, the Directors have caused 
the necessary arrangements to be made for that pur- 
pose, and the result of such investigation will be com- 
municated to the Shareholders as soon as it has been 
completed. 

In the interim the warrants for the payment of the 
usual Interest, due June the 30th, at the rate of Five 
per cent., will be issued, payable on and after the 23rd 
aay of July next. 

ames Furnell, John Hedgins, Thomas Carlyle Hay- 
ward, and Robert Norton, M.D., Esqrs., Directors, and 
F. W. Goddard, Esq., Auditor, were re-elected. 
HENRY LAKE, Manager. 


= [Tvt¥ 27, 1866. 
THE CANADIAN 


[LAND AND EMIGRATION 


COMPANY OF LONDON, 
ENGLAND. 


CAPITAL £250,000 STERLING: 


DIRECTORS. 
CuarrMan—Hugh E; Montgomerie; Esq: 
Henry Kingscote, Esq., 96, Haton-place. 
The Rt. Hon, the Lord Joscéline Percy, 24, Prince’s« 
terrace, Hyde-park. 
Charles Staniforth, Esq. (Director of the Edinburgh Life’ 
Assurance Company). 


SucrEetary—H, Winfield Crace, Esq; 
Offices—84, Gresham House, Old Broad-street, 
London, E.C. l 
Charles James Blomfield, Esq., Secretary, Torontos 
C. R. Stewart, Esq., Local Agent at Haliburton. 


This Company invite the attention of Emigrants to’ 
their Lands in Dysart and the adjoining Townships, in: 
the County of Peterborough, Canada West. 

The character of the country is undulating, studded: 
with beautiful lakes of from one to fifteen miles in! 
length, fed by streams containing’ many excellent mitt 
sites, The scenery is everywhere picturésqué, and thé 
air extremly healthy, The soil is a rich sandy loan, 
and of its fitness for agricultural purposes & sufficient 
proof is afforded by a reference to the Reéport of the 
Provincial Exhibition in 1865, held at London, C. W., 
where it will be seen that an assortment of farm produce 
from the settlers of Dysart obtained a special prize, and 
the grain was particularly commended by the Judges. 
The country is also admirably adapted for stock raising: 
and for sheep farming, as the clearings increase. 

The timber is principally good hardwood, with suffi= 
cient pine for local purposes. 


In the township of Dysart there is already a flourish-- 
ing settlement. glhere is a good road from the Bobcay~ 
geon-road, two miles below Minden, through Dysart to 
the Peterson-road, and other roads are made, or being’ 
rapidly opened up. . 

The company have granted aid to secure the running” 
of a small steamer on Lake Kushog during the summer 
months. A portage road of about three miles connects: 
Minden with the foot of the lake, and from this point: 
the steamer will run twice a week to Haliburton, at the 
head of the lake,.a distance of 14 or 15 miles. The boat. 
will also touch at the landing on the south side of the: 
lake, to take up passengers. 

The town plot of Haliburton, situate in the centre of 
Dysart, is now being rapidly settled. The Company 
recently erected an excellent Grist Mill, and the lessees, 
Messrs. Lucas and Richey, have a saw-mill adjoining, 
There are also at Haliburton a post-office supplying a 
tri-weekly mail, a store and boarding-house, a smith’s 
forge and other conveniences. Lots have been granted. 
to the various religous denoninations for the erection of 
places of worship, and two school sections have been | 
formed. An Agricultural Society has alse been properly 
organized. 

The Company at present offer their lands at One Dollar 
per acre, a price at which land cannot be obtained else 
where with at all corresponding advantages. The con- 
stant and increasing accession of new settlers will for 
some time of itself afford a market to the farmers who 
have already produce to dispose of. 

Several improved Farms, with and without houses, are 
also offered for sale, at reasonable rates. 

Mr. Stewart, the Agent of the Company, who resides 
at Haliburton, will furnish every assistance to land 
geekers in Canada, and more detailed information for 
parties desirous of emigrating to Canada. 


Applications should be made tothe Secretary, at 84, 
Gresham House, Old Broad-street, London, who wilh 
arrange for the passage from England direct to the 
Township, at a cost of between £7 and £8 each adult. 


Juty 27, 1866.] 
NEW BOOKS. 


IMPORTANT INDUSTRIAL AND MECHANICAL BOOKS. 
This day, bth edition, revised and enlarged, price 8s. 


4 PRACTICAL BRASS AND 


IRON FOUNDER’S GUIDE: a concise Treatise on Brass 
Founding, Moulding, &c., &c. By James Larkin. 
This day, small 8vo., cloth, price 12s. 


THE MILLER'S, MILLWRIGHT’S AND 


ENGINEER’S GUIDE: By Henry Pallett. 
This day, 8vo., cloth, price 12s. 


A PRACTICAL HAND-BOOK FOR MINERS, 


METALLURGISTIS, and ASSAYERS: By Julius Silversmith. 
London: TRUBNER & Co., 60, Paternoster-row. 


Just Published. 12mo,cloth. Price 2s. 


ORMULA, RULES, and EXAMPLES for 


Candidates for the Military, Naval, and Civil Service Examina- 
tions .also for Mathematical Students and Engineers, By T. 
BAKER, C.E. 
London : JOHN WEALE, 59, High Holborn. 


Just Published. 12mo. cloth. Price 1s, 
RON WORK.—Practical Formule and General 
Rules for finding the Strains and Breaking Weight of Wrought 
Iron Bridges, with sundry Useful Tables, with the Description 
.of a Suggested Railway Bridge across the Queensferry on the Firth 
.of Forth, N.B. By CHARLES HUTTON DOWLING, C.E. 
London: JOHN WHALE, 59, High Holborn. 


LD es PLANS, TRACINGS, &c., 


executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C. M. and T. are thoroughly 
practical Engineers. 


TURNER'S AND FITTERS HANDBOOK. 


By T. GREENWOOD, late of the Royal Arsenal. 
Price 1s. 6d., or Stamps, 
Fourth Edition improved and enlarged. 


ee above is acknowledged by Practical 


men to be the best Guide, both for Wheel and 
Screw-cutting, &c., and to contain the most useful, 
reliable, and extensive sets of change wheels; besides 
the most simple Rules for the above, never before published, 
3,000 copies having been sold in about two months, 
The trade supplied. 
Apply, Messrs. SMITH and GREENWOOD, Engineers, 
Lathe and Tool Makers, Reliance Iron Works, California, 
Halifax, Yorkshire. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 
MADDICER & POTTAGH, 
CRANE COURT, FLEET STREET, 
LONDON. ` 
Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNOW HILL, LONDON, 


DESCRIPTIVE CATALOGUE. 
Sxotron I.—Achromatic Telescopesand Microscopes. 
Srorron II.—Magic Lanterns and Dissolving Views. 
Szcrron II.—Photographic Apparatus and Materials. 
Szotion IV.—Surveying, ang N autical Instruments. 
Szotion V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 
Each Section Post-free on receipt of two stamps. 


A COMPENDIUM oF PHOTOGRAPHY, giving full and 
intelligible instructions for taking portraits or views. 
Eighth edition just ready; 60 closely printed pages, 
crown 8vo. This edition has been almost entirely re- 
written, and includes the collodion process, printing on 
paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &c., &c, 
Post free 7 stamps. 


FREDERICK J. COX, 


22, SKINNER STREET, Snow HILL, Lonpon, E.C. 


BENS ON’S 
WATCHES AND CLOCKS, 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks „ 1,, 200 y 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 
J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


‘YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and ls. per box. Observe the trade mark, H. Y., 
without which none are genuine, May be had of most respectable 
chymists in town and country. Wholesale manufactory, 16 ,Carthu- 
sian-street, Aldersgate-street, H.C. London. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders,’ & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. AND II., & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES. 


HE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
ONLY kind for which a MepaL has been AWARDED, and 
are now used exclusively by the English, Australian, and 


Indian Mints; the French, Russian, 
Can TD) 


and other Continental Mints ; the 
‘a i 
Ize MEDA; 


Royal Arsenals of Woolwich, Brest, 
and Toulon, &c.. &c.,; and have. been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings ef the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings. , 
key are unaffected by change of Si 
perature, never crack, and become hea 

ATTER SEA WO much more rapidly than any other Cru- 

\ cibles, In consequence of their great 

\ durability the saving of waste is also very 

: considerable. 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron Mruma, the average working of which has proved 
o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused ; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &c.. Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 


WALLIS & Co.’s CYLINDRICAL ENVELOPE 


AND 
PATENT “CAP” FOR MAPS, PLANS, DRAWINGS, &c. 
Disc at end 


: Showing plan “ Capped.” | 
ESSRS. WALLIS and Co., beg to draw the 


attention of the Colliery Proprietors, Mining Surveyors, Iron 

Masters, Engineers, Architects, &c., to their invention for the pro- 
tection and preservation of every kind of maps, plans, drawings, and 
indeed, of rolled documents in general. ` 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends: got torn or frayed; and, from the want of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—({1.) That thej‘ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c,, from being frayed, torn or damaged, (3.) That it economises 
space. (4.) That it affords a ready index, there being six spaces on 
the ‘‘Cap” for titles or numbers. Any map can be found without 
delay or trouble. Messrs. Wallis & Co.’s ‘‘ Covered Case ” for more 
valuable plans, maps, drawings, &c., will be found as useful asa tin 
case at one-fourth its price. The cylindrical envelope is for the 
conveyance of maps, plans, &c., by book post, or otherwise; it 
affords great facilities for transmission saving the expense of wooden 
rollers, and can be used again and again. 


Can be had Retail of ALL Stationers, and Wholesale onty of the 
Patentees, 
Wau. WALLIS and Co., Law and Parliamentary Stationers, 
1, Charles-street, Parliament-street Westminster, S.W. 


TO MOP, BRUSH, AND BROOM MANUFACTURERS 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


pUERI EUXS ANTI-CORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATION 
STEAM BOILERS. 
Extract from Testimonials. 
MR.J. ABBOTT. ` : September 28th, 1863, 
Sir,—We have used your Composition for some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses, 
Tooley-streat. 
Agent Mr. JAMES ARBOLE MI roet, Dockhead, Bermondsey, 
ndon. . 


OLLOWAY’S OINTMENS anu KiLLo.— 


Redemption from Disease.—The hidden cause, the unsuspected 
source, of many a wasting sickness and failing strength have been 
developed by these admirable Pills, and the application of the Oint- 
ment to the malady thus discovered has rescued many valuable lives 
from a continued torture and premature end, Piles in all the many 
forms under which they afflict mankind, such as fistulas, strictures, 
inflammations, ulcerations, internal, exterral, recent or chronic, are 
thus sufely and speedily brought to a, state of ease, and thence con- 
ducted to a lasting cure. Both Ointment and Pills are innocent in 
composition ; both are healing, purifying. and comforting; both are 
gentle in operation, and assist each other, ever helping, never 
harming Nature’s acknowledged laws, » 


387 
“RECONNOITERER” GLASS, 


. 10s. 10d. SENT FREE. 
HIS “ TOURISTS’ FAVOURITE ” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. ‘' The ‘ Reconnoiterer’ 
is very good.”—Earl of Breadalbane. “I find it all vou say; won- 
derfully powerful for so very small a glass.”—Earlof Caithness, “° It 
is a beautiful glass.’"—Lord Gifford. “ Most useful.”—Lord Garvagh. 
“ Remarkably good.”—Sir Digby Cayley. ‘It gives me complete 
satisfaction, and is wonderfully good.”—Sir W., H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. “Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. “I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. ‘ We have 
found it fully equal to others which had cost more than four times its 
price.’—Notes and Queries. ‘* What Tourist will now start without 
such an indispensable companion ?’—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and menat 34 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘* Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Barom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere, 


ODEL STEAM ENGINES, BEAM, TABLE,, 


Horizontal, Vertical, Locomotive, Oscillatng, &c, with, 
and without the Boilers. Cases and MATHEMATICAL INSTRU-. 
MENTS. PHOTOGRAPHIC APPARATUS. MUSICAL BOXES,. 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani-. 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES, &c.. 
Second hand and New. Catalogue two Stamps. DISSOLVING. 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best. 
eae ee two Stamps. JAMES BOWIE, 178, HIGH 

0 e ` 


WESTON and CO., HAND-RAIL. 


e MANUFACTURERS, 80, Whitecross-street, E.C.,, 
beg to inform Architects, Builders, and the Public, that. 
they undertake every description of SOLID AND: 


“VENEERED HAND-RAILING, Including Iron Cores,. 


Newels, Ballusters, &c., complete. None but First-Class. 
Work turned out. Terms moderate. 


ESSRS. WELLS AND HALL have always- 


in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c, ~ 
Also, Zine-and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, 8.E. 
AND 21, GUTTER LANE, E.C. 


TEVENS’S MODEL DOCKYARD, 


AND CITY TOY REPOSITORY, 22, Aldgate, London, Ef, from 
Tower-hill. Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figuro- 
heads, boats,! anchors, cannons, etc., and every requisite fox Mbdel' 
Rigging. Models made to scale, Enstgns, burgees, and signal flagsamade 
to order. Steam-exugines, cylinders, etc. 

THEGREATEST NOVELTY of the Age isthe NEW PATENT MODEL, 
CIGAR STEAM YACHT, warranted to propel by steam. Size: 14in. 
long, price 3s, 6d.; 19in. long, 5s. 6d.; 24in. long, 8s. 6d.; 30in. long,. 
18s. 6d. ; 37in. long, 25s. Packed for the country with full directions: 
for working. Established 20 years. 


\\/ 00D ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—TIlustrations for- 
Catalogues, Circulars, Advertisements, &c., executed int 
an effective and artistic manner, at reasonable charges,, 
by B. J. MALDEN, Draughtsman and Engraver on. 
Woed. 29, Hart-street, Bloomsbury, London, W.C. 


ENGRAVINGS ON WOOD, 
VERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and. 
Advertisers, promptly executed, at the lowest prices,. 
by J. F. NASH, 114, Strand, W.C. 

Estimates and Specimen Book sent Free of Charge. 


ENRY EVANS, 1, Endell-streets. 


Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton-. 
covered Wire of high conducting power in any size or: 
quently Battery Cells, Porous Pots, Binding Screws,, 

C. 


IPLEYS PATENT METALLIC PISTON: 


is the only Piston with the following advantages. It requires: 
no springs, is self-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the: 
cylinder cover. Therg are over 100 of these Pistons at work, all giving: 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the. 
cylinder and diameter of the piston, estimates, drawings, and 
teztimenials, will be forwarded, All letters to be addressed to A. 
RIFLEY 14, Brook-street, Lambeth. 


EILLY and MARTIN’S PATENT 


. BEARINGS are the best and cheapest ever intro- 
duced, dispensing with brass steps. Save oil,' power, 
labour, &c.; in ordinary cases they require oiling but 
twice a year. 

For particulars, &c., apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. . 

N.B.—Hangers or Pedestals fixed on the following 
terms :—If approved of within six months, paid for; if 
not, removed without charge. 


O TAR DISTILLERS, &c.—The 


Gas Committee of Middlesbrough Local Board are 
prepared to receive TENDERS for the TAR made on 
their works for the ensuing twelve months. 

The Tenders to state price per ton, either F. O. B, or 
F. O. Rails, in purchaser’s casks or tanks at Middles- 
brough; and to be delivered to the undersigned not 
later than July 31,1866. By order of the Gas Committee, 

JOHN DUNNING, Manager. 


anc, 


LAANA 


JOINERS HALL B 


ENGLISH, 


UPFIELD GREEN, 


MECHANIC AND. MIRROR OF SCIENCE 


| Jury at, 


1866. 


aj 


UILDINGS, 79, UPPER THAMES STREET, E.C, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


PATENT HOLLOW STEAM PACKING. 

IHE great and peculiar advantages of this 
. packing consist in its remaining perfectly elastit, and is so con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. i 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing, 
FOSTER and WILLIAMS, India-rubber 

Works, Cowper-street, City-road. . 


MECHANIC'S EXCHANGE, 
901, UNION-STREET, BOROUGH, '8.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


ogs to inform his numerous Friends and Patrons that he has noy 
removed to the above address, 


AMATEURS’ LATHES from 35s, 
INVENTORS ASSISTED 
N Securing, Carrying Out, and Disposing of 
L. their Inventions.—Apply to Messrs, B. BROWNE and CO,, 
‘British and Foreign Patent Office, 49, King William-street, London- 
‘pridge, ae 
A Pamphlet gratis, on Cost of Patents, may be had on application. 


SOUL AND (0., 3, LEADENHALL STREET, 
LONDON, E.C. 
Pressure & Vacuum Gauges. { Marine Engine Governors. 
Steam Engine Indicators. | Engine Room Telegraphs. 
Engine Counters (& Clocks) | Salinometers (Long, How). 
Engine Room Fittings and | Thermometers, Hydro- 
Tools. meters.. 
ASSISTANCE AND ADVICE TO INVENTORS, 
R. M. A. SOUL, (Member of Society of Arts) Patent 
l Agent, advises and ASSISTS INVENTORS AND 
DESIG ARES in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS | 
ACTS, A Circular of Information free by post, on applica- 


tion to the Patent Office, 3, Leadenhall St., London, E.C. 
PATENTS FOR INVENTIONS. — Mesars. 


DAVIES and HUNT procure British and foreien patents at 
moderate charges. Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


INVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 
pe E 2s VUALOJ FOC ON COM, VW ots 


ATENTS.—INVENTORS 
: -< ASSISTED AND PATENTS SECURED upon 
easy terms, and the Sale and Working of Patents 
negotiated. Address, “ Engineer,” INGRAM & Co., 
9, Parliament-street, Westminster, London. 
N.B.—Drawings, Tracings, and Plans at a very 
moderate charge. 
ps VENTIONS PROTECTED BY 
- PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
Brewer (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


NVENTIONS PERFECTED and all kinds 
TS Machinery manufactured by S. SMITH, 204, High Holborn, 
MO INVENTORS GENERAL 

PATENT OFFICES.—L. de FONTAINEMOREAUD, 


4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19 ; French patent, £7 10s. ; 
Belgian Patent, £3 10s. Circular gratis on application. 


)OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great - 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. 
agencies in every Continental State and in America. 
Established 30 years. 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFAUGAR-SQUARE, CHARING-CROSS, W.C. 


TO INVENTORS.—Messrs. Harris and Mills, 

Patent Agents and Mechanical Draughtsmen, No. 35, South- 
amptónsbuildings, Chancery-lane, W.C. (from CARPMAEL and CO.) 
undertake all business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all Foreign Countries. Provisional 
protection £8 88s. , 


T° INVENTORS—The GENERAL 


PATENT COMPANY (Limited), 71, Fleet-street, London, 


Branch offices and 


Full information as to expired or: 


RAPIDITY AND ECONOMY. 


NEW WORKS ON ENGINEERING 


Military, Civil, and Mechanical.) | 


ARCHITECTURE, SURVEYING MINING, 


BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY à ; k 


ATOHLEY & Co, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


{RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
ae Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 


of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may. be had, Gratis, by applying perdonally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. Maes ne 


PATENTS ~~ 


ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonia? 
: l ota Patent Agent, 54, Ohancery-lane, W.C. ; : 
Transacts every description of business connected. with Letters Patent for Inventions, Provisional protection, 6 to 


8 guineas. A “Guide to Inventors” free by post. 


gnd sews from two ordinary 


“ EXCELSIOR,” “PRIZE MEDAL” — 
ily Sewing & 
WITH ALL THE LATEST IMPROVEMENTS. 
iF easy to operate, simple to learn, 
derangement. It will TUCK, HEM, FELL, 


reels, requires no re-winding, and the seam, if cut at every 
inch, willnotrip. Price from £6 6s.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


” MANUFACTORY—GIPPING WORKS, IPSWICH. 


&% Embroidering Machine 


quiet in action, and not liable to 
GATHER, CORD, QUILT, BRAID, 


Crickmer’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


PATENT WIRE GAUZE JOINT PACKING.. 
CRICKMER’S PATENT PACKING .. 


oe ae ee Qs. 3d. . 7 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Motallic 


+» 1s. 6d. perlb. | INDIA-RUBBER CORE PACKING (HEMP)... e.e Is. 4d. 
j Do D ` Do EAS) e. 282 6d. 


( | LAU “82 Oi 
Surface requiring but little Pressure 


keep it Steam tight, there is a great saving in friction 
__PATENT TALLOW PUMPS AND LUBRICATORS, 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &e., &c. 
CAUTION.—Engincers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE CAN ONLY BE OBTAINED FROM ` a : 


ALEX. ROSS AND CO. 


JO 


N 


GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lists on Application. 


SWAIN, 


DRAUGHTSMAN & ENGRAVER ON Woop, 


HAechanical Designs. 


Ornanental 


Besiqns. Pictorial Mestigns, 


CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 


S KILLōżED 


ARTISTS. 


Estimates supplied with prompiness. 
Country orders executed with the utmost care and despatch. 


ar 266, 


STRAND, 


LONDON, W.C- 


SCIENTIFIC 


INSTRUMENTS 


Of every description can be had at the Manufactory of 


wW. 


L A 


ED, 


MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 


11 AND 12, BEAK STREET, REGENT STREET, W. 
Sole Agent for Getssler’s Vacuum Tubes. 
Prize MEDAL, 1862, ror Microscopes, Inpuction Comms, &c. 


NOW READY, SELLING BY THOUSANDS. | 

THE IMPROVED CUCUMBER AND 
VEGETABLE SLICER. : 

T isso arranged as to be used with the common 

table knife, being made of the best Twrkey boxwood, with 

brass fittings, superbly tmued and finished , cannot possibly corrode 

or get out of order as most of the low priced slicers. do; they are ad- 


mitted by all who see them to be the best slicers yet invented. Tc 
be had of most cutlers and ironmongers throughout the kingdom, 


(Established 1858), obtains PATENTS for INVENTIONS at Fixed and {|(Price 1s. 6d. each. 


oderate Charges, and transacts all business connected with Patents, 
Unusual;facilities offered. A HANDBOOK gratis. 
CHARLES S, BAKER, C.E. Secretary and Manager, 


eek Sa AND MINCIXG MACHINES FROM 10s. 6d. 


J. COPPARD and Co., Inventors, Patentees, and Manufacturers of 


Domestic Implemenis, 84, Fleet-stree London, E,C, 


[HE IMPROVED LEATHER DRIVING 
STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt, Special Straps for Portable Engines 
Price Lists free. 
Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse 
81, Mark-lane, London, H.C. Mr. H. FERRABER, Agent. 


pATENT SAFETY GAS TAP.. 


—Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers 
10, Strand, London, Agents wanted, 


Jury 27, 1866.7 
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RANTS PATENT PORTABLE 


RAILWAY, with trucks and turn-tables, is 

acknowledged by purchasers to effect à saving of one- 
half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out 
farmyard manure, especially when the land is too wet 
for carting. Barth moved and lakes emptied by eon- 
tract. Full particulars on application to Mr. J. Grant, 
_at his Steam Factory Love-lane, Bankside, Southwark, 


ok. 
TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 
WHEELER & WILSON’S SEWING MACHINES, 


Are now able to supply makers of the above machines 
with all the castings, &c., required for them. Also 
Hooks ready for use, well-finished, and every one tested. 

A complete set consists of Stand, Crank, and Pullies; 
‘the machine castings planed and bored; together with 
a Hook in good working condition, which will be for- 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. 


IRON MERCHANTS, 
SNOW HILL, 
BIRMINGHAM. 


One Minute’swalkfromthe Great Western Railway Station. 


C O OM BS, 
Opposite the “ NAPIER,” 
BRANDON ROW, NEWINGTON CAUSEWAY, S.F. 


G. 


H. 


Girders, Wrought. 
Ditto, Cast. 
Columns. 

Tanks. 

Railings. 
Staircases. 

: Machine Castings. 


designed. 
'\ -HOISTS FITTED ‘UP 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


MISAMUEL WORSSAM & CO. 


Having purchased of M. Perin, of Paris, the sole 
$ right to Tmportand Sell his BAND SAW BLADES 
ve throughout the United Kingdom, beg to announce 
M te that they are now in a position to supply these Saws 
~ from 1-16th ofan inch to 8 inches in width, and up 
He to 50 feet in length. l 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 


Se 


Wes eee 


an 
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Saws 


WAS 


S. W.and Co. keep a large stock of all sizes up to 
$ Qin. wide. from which they can supply orders to any 
‘au part of the kingdom, within twenty-four hours 
Wii notice, 


For Price Lists apply to 


\ SAMUEL WORSSAM & CO, 


SAW MILL ENGINEERS, 
304, KING’S-ROAD, CHELSEA. 


ATIONAL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS, 8. Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are ayailable for necessitous applicants. 
THOMAS ROBINSON, Hon, Sec, 


Trade 
MM on each 
E (=p S| }) Telescope. 
RA. Q 1 i eo ee Tor aa Se Rien 


TELESCOPE, 


OR WITH ASTRONOMICAL 


PRN ASAE ENN ease 
( 
THE “DYER” 
WITH LEATHER SLING AND CASE, 10s. 6d. ; 
EYE-PIECH, 15s. 6d. 
This Telescope has an Achromatic Object-Glass 1'1 inch in diameter. It possesses a magnifying power of 144 times 
superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN MILES. The 
Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converta it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
‘rate, and are equal in every respect to one of a much higher price, _ . 
Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E.G. Wood, at the Chief office 
No. 12, ILLUSTRATED DESCRIPTION POST FREE, 


MANUFACIUBED ONLY BY E. G. WOOD, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


GRANGE KOAD, BERMONDSEY, London, 8.#. 


ans 


gre chs 
yy J.T. & Ts DAKLEY’S 
a P THE BEST AND CHEAPEST MADE. 
ums 7 TESTIMONIALS. 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 
Prize Certificate awarded by the Jury of the Royal Horticultural 


Society, July 24, 1864. ; 
_ EXTRA PRIZE certificate awarded by the Floricultural Society, 
Walthamstow, August 31, 1854. . 


Tilustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are 
PATENT, 


LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam- 
Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE, 


APPLY TO 
EDN IN Ex. NEw By. 


394, KING WILLIAM STREET, CITY, 
LATE . 
31, CHEAPSIDE, E.C. 


The above Lubricators grease every particle of steam previous to its passing through the valves into 
! the cylinders. | 


labelled 


In England are at all times to be obtained at 


PHILLIPS and COMPANY, Tea Merchants- 
8, KING WILLIAM STREET. CITY, LONDON, E.C. 


: hh diction ae Eo oos 
3 yeo iz B EN ° : 
E ERUR A a 3, Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per lb 
& i NAY Most Delicious Black Tea is now only 3g, Gd. per 1b. 
ANU eee: As RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., 1s. 8d. 
SSE TATS G VOW LAU REO PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore. 
Ne BAIN ae THE BEST AND CHEAPEST, Interior Houses copy this statement for 


i ju d X & ey: eS 
Ee CERES 


obvious reasons. Therefore be particular in addressing to 
ES Ty TET 


PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
TRADE MARK. London, F.C, 
A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. 


PHILLIPS and CO. send all goods CARRIAGE FRE“, by their own Vans, within eight miles of No.8, King William- 
street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 


TOWN IN ENGLAND, if to the value of 40s, and upwards, PHILLIPS and CO. haveno connection with any House . 
in Worcester or Swansea. 


| BOOTS! BOOTS!! BOOTS!!! 
Att PERSONS REQUIRING COMFORT, NEAT 


NESS, and DURABILITY in the above named articles are invited to 
try the ‘“ EUPODION BOOTS” with “ MOLE’S PATENT HEELS,” they are 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. 


EUOUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and iim 
6, Pembroke-terrace, Gloucester-road, Regent’s rt Site 
Park, near Chalk Farm. a ; 
THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. 


Lonpow Acznrs.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Sel'er, Kingsland- 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr. Chapman, Leather Seller 
Kennington-lane, $.1. 
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LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 
Lathes Complete, £7 5s., £9, £11, £16 16s. 


Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FILES and Tooxs of every description. 


AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills ; 


AMERICAN. SCROLL CHUCKS OF ALL SIZES. 
JOSEPH BUCK, 
124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, S. 


AMATEURS 
LA THES. 


Rd, PEARCE, 

. LATHE & TOOL MAKER 

| and MACHINIST, 

77, GT. SUFFOLK" 
STREET, 

BOROUGH, S.E. 


Lathes ready for use 
ffrom £3 10s. 


LATHE WORKS. 
AMUEL COHEN AND SON, 


S ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and85, Cow Cross-street, 
and 5, Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses.—Screw-cutting, Turning, Boring, and 
Planing for the Trade.—Several second-hand planing and drilling 
machines to be disposed of,—Illustrated Catalogue on application. 
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ACHINE TOOLS, AS LATHES, 


Drilling, Slotting, Planing, Shaping, Screwing, Punching, 


1 
and Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular 
Saw Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
Stock._EDWIN J. OXLEY, Engiueers’ 'Tool Depot, 43, Port-street, 
Manchester. . 


HEATED AIR ENGINE. 


OR all small purposes, such as driving Printing 


Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. 

It can be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday. No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


WwW. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


po 
MATHEMATICAL INSTRUMENTS of 

; finest quality at moderate prices. W, F. STANLEY, Great 
Turnstile, Holborn, Londen, W.C. Cases of Drawing Instruments 
from 10s, 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


ECOND-HAND CASES OF MATHEMA- 
TICAL INSTRUMENTS, Thecdolites, Levels, Pentagraphs, Quad- 
rants, Sextants, Universal Dials, Protractors, Circumferentors, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c,, by Troughton and Simms, Elliott, Dolland, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchang 
Catalogues forwarded on receipt of three stamps for each, 


MALBEMATICAL DRAWING INSTRU- 


MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


JOHN ARCHBUTT & SONS, 

201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that th eir Illustrated Price List will 
he forwarded free on application. The prices will be found remark- 
ably low, Every article warranted. 
all kinds, by the best makers, always in stock, 


Second-hand Instruments of 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


FLOORING, DEALS, 


White. 


PRICE LISTS AND MOULDING 


3 eae eee = 13s. Od. eee eee — 
Yellow Battens, £10; Yerlow Deals, £18; ditto, Short Lengths, £15 per 


[Jury 27, 1866. 
MAHOCARNY, &c. 


Yellow. 


38-inch Flooring ... iat 10s. 6d. and lls. Od. ... ... 10s. 6d. and 11s. Od. per square, 
to gs dy svi sie 12s. Od. to 18s. Od. ... 12s. Od. to 14s. Od. 5 

L j 5 ‘ve ae 14s. 6d. to 15s. 6d. 15s. 6d. to 17s. 6d. » 

& ,, Matched Lining ... — 12s. 0d, — 13s. Od. p 

4 14s. Od. 


120 of 12 feet. 
PATTERNS POST FREE. 


J. TERRY & SON, 109, BOROUGH ROAD, S.E. 
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BOARDS, 


WALWORTH 
PRICE LISTS ON 


SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 


WESTMORELAND WORKS, 


AND CO. 
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LAMBERT BROS., Tube Mills, Iron and Brass Works, WALSALL 


MOREWOOD’S PATENT CONTINUOUS 


hie oa 
A oa 


GEORGE GLOVER 


IMPROVED DRY 


STANDARD GASHOLDERS, AND TESTING APPA 
| INTERNATIONAL EXHIBITION, 1862. 


PRIZE MEDAL, 


CLASS X. 
Hor ingenuity, &c.” 
RANELAGH 


` e For superiority, &c.” 


The smallest size will divide into two 
pieces a one-inch bore pipe in three revo- 
lutions, leaving clean, true edges. Is thee 
most simple and efficient tool. Will repay 
T cost immediately by saving files and 

ime. 
Size No. 1, for } to lin, bore pipes, 12s, each 
8. 


». 2,for1to 2in, 3 208. 4; 
+ 3, for 2 to 3in. 5j 308. ,,; 
’9 3a, for 3 to 4in. 53 40s. dou- 


\ ble handle. 
No. 4, for Cast Iron to din. outside, 46s. to 
8in. 51s, per set. 
A man may divide a 5in. pipe in two 
minutes. No, 4 has three cutting rollers 
and double handle. l 


RICHARD H. TAUNTON & 
HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM. 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, etc. 

PATENT COMBINATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACE IN ONE. 
(DAVIES AND TAUNTON’S PATENT.) 


& COS 
GAS METERS, 


RATUS. 


PRIZE MEDAL, 
CLASS XXXT. 


WORKS, 


RANELAGH ROAD, PIMLICO, LONDON, 8.W. 


15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 


In lengths of 50 to 500ft. and upwards, by 2ft. wide. CHE 


For price, instructions as to fixing, 


ROOFING SHEETS of GALVANISED IRON 


APER THAN FELT WHEN FIXED COMPLETE, 
&c,, apply to the patentees, 


MOREWOOD & Co. 


DOWGATE DOCK, UPPER 


THAMES STREET, LONDON, E.C. ; LION WORKS, BIRMINGHAM, AND 
“ETTINGSHALL IRON W 


ORKS, BILSTON. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 


manufactured with MARVELLOUS ACCURACY, 


RICHARD 


may be obtained of 


LLOYD. 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


_—_————— 
CHANGE WHEELS FOR SCREW-CULTING LATHES. 
| ESTABLISHED EIGHTY YEARS. 


PAPIER MACHE ENRICH 


MENT MANUFACTORY. 


W. SMART, 41, CLIFTON STREET, FINSBURY, E.C, 


Estimates an receipt of 


Detailed Drawings. 


_ JULY 21, 1866.] | 


TUCK’S 


PATENT PACKING FOR STEAM ENGINES, Se, 
INDIA-RUBBER VALVES, &c. 


J. HE. TUCK AND C0., 
‘beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of. 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SHEET INDLA-RUBBER, 

BUFFERS, 

Hose, TUBING, BANDING, &e. 


J. H. TUCK AND C0. 116, . 
CANNON STREET, E. C 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


STEAM ENGINES, 


| i) 24 HORSE POWER, 
A SAN j Horizontal, with Governors, 


Pumps, &c., 
= ais as £15 15s. 
TRON CORN BINS 258. 
WHEELBARROWS eee 258. 
CHAFF CUTTERS eee 458. 
LAWN MOWERS ... 70s. 


GARDEN ROLLERS . aes we : 
GARDEN SEATS. 19s, 
HURDLES & "WIRE NETTING. 


RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway {ron Works, Bethnal. Green, N. i 
Price Lists on application. 


WATER-POWER ENGINES! 

Toos Compact and Economical 
Engines havenowbeen mostsuccessfullyapplied to work- 
ing Hoists and Cranes in Warehouses, and to the driving of 
Beok-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. . 

Applieations may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 

Lancashire; or to T. M. PEARCE, ‘21, ‘Whornton-road, 
Bradford, Yorkshire, : 


JAMES MU N R 0 
‘From ‘Messrs. Holtzapfiel and Co.) 
ENGINEER and MACHINIST, 


Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Boring, turning, planing, screw and wheel 


Engineer’s Tools, &c, 
cutting, dividing, &c, 


4, GIBSON-STREET, WATERLOO-ROAP, 8. 


W. d A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 

191, OLD KENT ROAD. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 
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FOR THE EFFICIENT CLEANSING AND EXAMINATION OF HOUSE DRAIN S AT ANY TIME. 
Manufactured Solely by 


| JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
` FOR MARCUS BOURNE NEWTON, 
WHARF No. 4, KING’S CROSS GOODS STATION, LONDON, 


Where is always on hand a large Stock of 


| SALT-GLAZED STONEWARE DRAIN -PIPES, FROM 2in. to 24in. DIAMETER; FIRE 


BRICKS; CLAY RETORTS; and TERRA-CO[TTA GOODS OF ALL DESCRIPTION. 


Adamantine Clinkers, White Glazed Bricks, pene Bricks, eee Tiles, and ou kinds of Blue Staffordshire Ware. 


mese g 


H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


KITCHEN 


RANGES, 


ENGINEER, 
AND 
HOT-WATER BATH 


APPARATUS ERECTOR, 
l, Water-street, 
NEW BRIDGE- STR EET, 
BLACKFRIARS, E.C. 
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Estimates sent, epee: on applica. 
tion. 


IMMENSE SAVING OF LABOUR. 


TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 


EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &o., &. 
BLAKES PATENT STONE BREAKER, 
' OR ORE CRUSHING MACHINE. 


For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind: 
1 Itis rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 


SMALL SOREW CUTTING, TURNING, AND PLANING | Superior, oe Cuba, Chili, Brazil, and throughout the United States and England, Read extracts of 
a eee enon IAs sa 


JOSHPH STANGEY, 
(Late Foreman at David Hart’s,) 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, : 


Patterns designed and arranged trom instruction according - to 
requirenient, 


Castings: for Model Engines kept in stock, 
LEATHER DRIVING BANDS 
for ‘Machinery, ((Well'Stretched), 
Leather Hose Pipes, Fire Buckets, &e. 
W. GOODWIN, AND CO., MAN! UFACTURERS. 


73, SUN STREET, BISHOPSGATE STREET, 


LONDON. 
Price List lei 


QTEAM PUMPS, | _for Feeding Boilers, Raising 

Water, Forming A uxiliary Power, i Sizes from 24in. to 
12in, diameter, POR BLE STEAM ENGINES, from 4-horse power ` 
and upwards, ‘fitted..to ordinary Horizontal “Multitubular Boilers, ` 
JOHN CAMERON, Egerton- -street Iron Works, Hulme? ‘Manchester, ` 


[NSZEUSTION IN CIVIL 


ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c. For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER at the Cape 
of Good Hope), 31, Duke-street, ‘Westminster. 


VENETIAN & other WINDOW BLINDS. 
hes description of WINDOW BLINDS and SUN- 

SHADES of the best quality, and.at the lowest. 
possible prices. 


W. BITMEAD, 
11, FREESCHOOL STREET. 
LONDON BRIDGE, S.E. 


H. R. Marsden, Esq. 

Sir, —We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months. crushing 
emery, &c., andit has given every satisfaction. Some 
time afler starting the Machine, a piece of the 
moveable jaw akon 201b. weight, chilled cast iron, 
broke off, and was erushed in the be of the machine. 
to the size fixed. o crushing the em 


HOMAS OLDSWORTHY & SONS. 


Alkali Works. near Wednesbury. 
i. at first thought the outlay too much for so simple an 
article, butnow think it money well spent. 


WILLIAM HUNT. 


Welsh Gold Mining Company, Dolgelly. 

The stone breaker does its work admirably, crushing 
the hardest stones and quartz. WM. DANIEL. 
Kirkless Hall, near Wigan. 


Our 15 by:7in. machine has broken 4 tons of hard 
Gach of my machines breaks from 100 ‘to 120 tons of 


yin tenai in.20 minutes, for fine road metal. free from: 
| limestone or ore per day (10 hours), ata saving of 4d. 


Siono and Lime Merchants, Darlington, 


MESSRS. ORD & MADDISON. 
‘per ton. JOHN LANCESTER. 


‘Ovoca, Ireland. 
My crusher does its work most satisfactorily. Tt 
will break 10 tons of the hardest copper ore stone per 
‘hour. . QG. ROBERTS, 


General Freemont's Mines, California. 
The ‘15.by vin. machine effects a saving of the labour 
of about 30 men, or 78 dollars per day. The high estl- 
mation in which wehold your invention is shown by 
the fact that Mr. Park has just ordered a third machine 
for this estate. SILAS WILLIAM, 


NA 


TUT 


FOJAS Lets 


For CIRCULARS AND TESTIMONIALS APPLY TO 


H. R. MARSDEN, SOHO FOUNDRY, 
MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM. 
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W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London. (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS, MILLWRIGHTS, IRON SHIPBUILDERS, AND BOILERMAKERS TOOLS, 
| FROM NEW AND IMPROVED PATTERNS. ; 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turni ing Lathes, 64, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 18, 14, 16, 18, and 20ft. Jong. | Twenty Drilling and Boring Machines, of various sizes ; powerful Slotting ' Machines, 12in. stroke ; 
Punching and Shearing Machines for 4, 3, 3, 3 2, f, and lin, plate; double-ended ditto, for ł and lin. plate; Shaping Machine, 10in. siroke; ditto, with 
¿wo tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in. ; ' Plate- bending Rolls, 8ft. 6in. long; Planing 
Machine 4ft x 2ft. ditto, 24in. x I4in.;  Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


- : MERCHANTS AND SHIPPERS 
will find. every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kopti in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above. 


Selfacting, ienie, and Screw-Cutting Lathes, ire A 
OF THE FOLLOWING SIZES, l 


For Sale, and Ready for ‘Delivery :— 


Height of Centres. ae Length of Bed 
64 Inches. = 6 Feet. 
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THE NEEDLE GUN AND THE RIFLE.— 
No. I. 

Wr this article was in progress of com- 
pilation the principal occupation among the 

great powers on the continent of Europe was the 
slaughter by wholesale of their fellow-creatures— 
Prussian and Italian against Austrian, the 
expressed object being the “exaltation” 
mankind and the “rectification” of frontiers. 
The needle gun, an invention upon which it is our 
purpose to treatsomewhat fully in this article, 
proved, as is known, an important weapon in the 
late terrible battles, and concerning it a great 
, deal of very pardonable ignorance prevails, 
which we will endeavour to dispel as far as 
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‘possible, in three articles, with the necessary 


illustrations of the Prussian rifle, together 
with the Remington rifle recently tried at 
Wimbledon, and other weapons likely to prove 
serviceable in modern warfare. It will be 
interesting, however, to “cast back” for a few 
items connected with the history of the rifle. 

In the year 1677, the musket first appears in the 
English Service, supplanting to à great extent the 
arquebus and smaller pieces, previously in use— 
ten years previously, however, as affirmed, a Ger- 
man mechanic grooved barrels in a direction 
paralled to their axis. In this the only object 
seems to have been to facilitate loading, the grooves 
being devised simply to contain the residuum of the 
combustion of the gunpowder. Koster, of Nu- 
remberg, in the early part of the 17th cen- 
tury, first proposed making the grooves des- 
cribe a circle between the breech and muzzle. 


| The projectile was also cast larger, so that it 


might forcibly receive indentations from the 
grooves in loading! It was soon found that greater 
accuracy was obtained with the grooved than with 
the smooth-bored weapon, but a century elapsed 
before the true cause was discovered by Robins, 
who showed that the spinning motion kept the 
axis of the ballin the same direction throughout 
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THE REMINGTON RIPPLE. 


its flight. Not much notice was taken by the va- 
rious Governments of the grooved weapon, until the 


were far inferior to the long muskets of the Arabs. 
Inquiry and experiment was soon made, and an 
infantry officer, M. Delvigne, was- the first to 


-devise a method of loading the rifle almost as 


quickly asthe smooth-bore. In 1838 the Chasseurs 
d'Afrique tried their new weapon with effect 
against the enemy ; but from time to time improve- 
ments were made which resulted in the “1846 
model rifle,” “a precise and murderous weapon,” 
with a cylindro-conical hollow ball. Rifles were 
first used in the British army during the American 
revolutionary war, but, with the exception of the 
weapon used by the “ rifle-corps,” Brown Bess 
was the favourite until within a comparatively 
recent date. Then came the Enfield rifle, intro- 
duced shortly after the invention of M. Minié. 
That person brought outan expanding bullet, having 
an iron cup or plug at its base, so that the bullet 
could be easily rammed down, and, the iron cup 
having alessspecific gravity than thelead, was driven 
forward by the explosion, and assisted in expand- 


: ing thelead. Years before this, however, our own 
of | | 


Captain Norton had invented the very same thing. 


.In 1851 the Minié was adopted in the English 
: ordered, and a modification of the Pritchett rifle 
: and bullet was adopted as the Enfield, and is the 


Next year further investigation was 


weapon now most in use—about to be “ converted ” 
wholesale into the improved Snider breech~loader. 
Most of the English cavalry are armed with Sharp's 


French found in Algeria that their own weapons 


sight. 
projectile, is used at from 850 to 500 paces, the 


[Ave 3, 1866. 


breech-loading carbine, Capital weapons, also, are 
the Whitworth, Jacobs’ and Henry rifles, as also 
Colt’s repeater. This last is coustructed mainly on 
the principle of his “ revolver” pistol, differing in 
in its internal structure. The catch which causes 
the breech cylinder to revolve, instead of acting 
against ratchet teeth and on the cylinder itself, 
works in teeth cut on the circumference of the 
cylinder end of the base pin, which latter rotates 
with the cylinder, being locked by a mortice in the 
cylinder ; the stop-bolt gears into corresponding 
notches cut on the end of the base-pin, and thus — 
locks it when necessary. By a simple adjustment 
the small spring catch, which by a circular groove 
in the front end of the base-pin keeps it in its place, 
is immediately released by pressing in a stud, and 
the cylinder can be instantly removed or displaced. 
This rifle has two sights—the ordinary half-sight 
being also provided, The back-sight can be 
adjusted for long or varying ranges; and the front, 
known as the “bead” sight, consists of a small 
steel needle, with a pin-head onit. The Reming- 
ton rifle gives fair score at 18 rounds a minute, 
is certainly a good military breech-loader, and 
deserves quite as much attention as either 
needle gun or Snider arm. In the illustra- 
tion æ represents the breech-piece open; b, c, 
the hammer and breech bolt in one-piece; d, the 
spring for holding up the breech-piece (now out of 
play) ; e the mainspring. In juxtaposition a shows 
the breech-piece closed ; b, c, the hammer down, 
with the breech-bolt backing up the breech-piece ; 
and d, the spring holding the breech-piece till the 
hammer falls, The construction is readily seen, 
and is so simple as almost to describe itself. The 
action consists mainly of two pieces, one (æ) the 


bolt piece and extractor, and the other (b, ¢,) the 


hammer and breech bolt. To these are added, as 
supplementary (d), a finger, held in its position 
when loaded as shown in Fig. 2, so as to be ready 
for the fall of the hammer to explode the cartridge 
and for the travel of the bolt (b) to back up the 
breech-piece, There is also the mainspring (e), 
and its swivel (not shown). The breech-piece and 
hammer bolt each work upon a strong centre, and 
the metal is so arranged that the blow necessary to 
break or bend the parts must be a very heavy one. 
It is stated thatthe Remington rifle can be sup- 
plied to our army at 30s. an arm, if made at Enfield. 


- | Two or three other rifles remain for passing notice, 


which must be deferred till next week, whilst we 
bestow attention on - 
THE ZUNDNADELGEWEHR, OR NEEDLE-GUN. 
It has been attempted in sundry publications to 
give an account of tbis weapon, but with very 
indifferent results. Our contemporary, The Engi- 


neer, was, we believe, the first to give a reliable 
description of the weapon, derived from a book 


lately published by Captain W. R. von Ploennies, 
in the service of the grand Duke of Hesse. 
and to this work and our energetic contemporary 
we are indebted for much of that which is to 
follow. Captain Ploennies has used the French 
weights and measures, which are here retained.* 
The Prussian weapon is distinct from many 
patented on what is claimed to be the same 


principle. 


The needle-gun, apart from the lock, has much 
the appearance of the common musket. Its 
length is 143 centimetres; its weight is 4 kilo- 
grammes 980 grammes : of this 1 kil. 773 gr. goes 
to the barrel, 847 gr. to the case screwed to it, 659 
gr. to theinternal pieces of the lock, 1 kil. 701 gr. 
to the stock with its fittings, and the unloading 
rod. The sight is 58'5 centimetres from the butt 
heel, or 36 centimetres from the marksman’s eye. 
The stationary sight is soldered to the barrel, and 
forms the pivot for two hinged pieces—the larger 
in front of, and the smaller one behind, the fixed 
The fixed sight, with the elongated leaden 


second for 550 to 700, and the third for from 
750 to 850. The centre of gravity is 63 centimetreg 


-from the heel of the butt—lying just in fron; 


*The following comparative figures will here prove of 
service to some of our readers:—l metre=Oft. 3°37in. 5 
1 decimetre=0ft. 3'94in.; 1 centimetre=Oft. 0°39in. ; 1 
millimetre=0ft.0°04in. The gramme=15°438 troy grains, 
or ‘002205 of a pound avoirdupois. 
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of the sight-piece; and when being loaded it is held 
by the left hand at its centre of gravity. The 
distance of the trigger from the butt heel is 36 
centimetres, and the trigger guard has, as is 
seen in Figs. 1 and 2, a convenient curvature 
behind, for placing the fingers. Brass is used 
for the fittings, the unloading or cleaning rod is 
light, and the barrel is fixed to the stock by 
common rings. The ordinary calibre is 15°48 
millimetres ; but the Prussian system answers to 
one of the most important demands of prac- 
tical warfare, as it does not require an over- 
exact correspondence of calibre between gun 
and cartridge. 

The cast-steel barrel is, with the conically 
tapered back part—the mouthpiece of the barrel— 
90°7 centimetres long. In front of the mouthpieceis 
cut a screw thread, of ten turns, into the surface of 
the barrel, to screw it into the head of the case. In 
front of the screw the tube is shaped octagonally 
for 6 centimetres ; the extreme diameter here being 
31°25 millimetres, It then grows into a conical 
shape, with the diameter 28°5 millimetres (10 centi- 
metres from the hinder end of the barrel), 23 milli- 
metres in the middle, and 21°25 do. at the muzzle. 
The bore has four nearly concentric grooves—6 
millimetres broad, and 0°78 deep—made with one 
turn in 73°2 centimetres. The cartridge-chamber, 
or hinder part of the bore, is smooth for 43'5 
millimetres, with a diameter of 17°52, and is 
united to the rifled barrel by the long conical 
passage shown in Fig. 4. This passage (which 
allows the gradual pressing in by the sabot of the pro- 
jectile) is of importance in the formation of the gun. 

The projectile, whichis acorn-shaped, is 27 milli- 
metres long, with a calibre of 13°6, and weighs 8to 4 
grammes less than the English. The proportion of 
the length to the calibre—1 to 2—is very favour- 
able ; an advantage for overcoming the resistance 
of the atmosphere is to be found in the longi- 
tudinal profile of the projectile. The centre of 
gravity is in the middle of the longitudinal axis, 
The charge amounts to 16 per cent. of the shot’s 
weight. As regards the nature of the materials 
of the “ mysterious” percussion pill or cap, Captain 
Dy, in the Hessian service, has the merit of having 
first solved—or very nearly solved—the question 
of the Prussian composition—to be found in Capt. 
Ploennies’ work, where the exact quantitative 
composition is given as 367°5 parts by weight of 
chloride of potash, and 333°6 parts by sulphide of 
antimony, and, from experiments made, will keep 
for any length of time. On the powdered antimony 
sufficient spirits of wine is thrown to make a 
thick paste, which is allowed to dry before it is 
again powdered to be mixed with the other materials. 
It is moulded on pierced plates ; and the pills are 
completely dried before being pressed into the 
back of the sabot, This sabot has a calibre of 
` 16'2 millimetres, and a length of nearly 20°5. 
The depth of the top hollow, in which rests the 
shot, is 14 millimetres, and its weight with the 
percussion cap is about3 grammes. The function 
of the cap may be thus explained :—It carries and 
protects the percussion cap, regulates the action of 
the explosion of the powder, embraces and carries 
the projectile in the groove, replacing all other 
tightening expedients, and it cleans the bore. 
The entire cartridge (about 40'7 grammes in 
weight) is, up to the point of the pro- 
jectile, 56°5 millimetres long, with the paper 
twisted over it about 59. Its outside diameter 
(with the case) is 16'4 millimetres. About 13 
millimetres come to the protruding point of the pro- 
jectile, 20°5 to the sabot, and 23°5 to the length of 
the powder charge. The cylindrical bearing for 
the percussion cap at the bottom of the sabot is 
6'8 millimetres wide and 2 deep, and the point of 
needle must thus project about 25°5 millimetres 
- from the base of the cartridge to enter the core of 
the sabot, and explode it with certainty. Fig 3, 
shows a cartridge made to the Prussian model, 
but in which may be seen a recent improvement of 
the sabot. The following dimensions show in 
round numbers the calibre proportions characteris - 
ing the Prussian system :—Projectile, 13°6 milli- 
metres ; bore, 15'4; sabat, 16'2 ; entire cartridge, 
16'4; bore across the grooves, 17°0; cartridge 
chamber, 17°53. : 


| silently-moving sable-garbed mutes his 


The explanations of the remaining figures we 
must for lack of space postpone to the second 
paper, including the mode of loading, &c. 


THE ATLANTIC TELEGRAPH. 


ROM first to last everything has gone well, 
no delay or hindrance has as yet arisen in 
carrying this vast undertaking to a comple- 
tion. It would appear that with every 
hour the pressure of the water and the equable 
temperature of the ocean increased the electrical 
condition of the cable. One of the most gratify- 
ing incidents was the safe passing of the coil 
from the after to the forward tank. It appears 
that as the bottom of the aftermost tank was 
reached the ship was slackened down to the lowest 
rate of speed which would keep steerage way upon 
her, the cable at the same time being allowed to 
run free out from its own weight, but with no 
impetus added from the speed of the vessel. When 
all was ready the bight of the last coil was passed 
up from the tank, and the length placed on the 
pulleys which guide it down the leading troughs 
from stem to stern. In another minute the 
whole began to run easily out from the length 
of the ship, the course was resumed, the 
tests being as perfect as before. Some inconve- 
nience, it is stated, was occasioned by the altered 
trim of the vessel. The contents of the after tank 
represented a load of 2,000 tons; this having been 
run out of course the vessel was brought down by 
the head. A bit of a sea being onat the time, some 
pitching was experienced, which of course is an 
awkward prank for a cable vessel to play at any 
time. We are led to believe that a counterbalance 
of water was provided. 

We observe that a great sale has been obtained for 
some maps published to serve as correct guides to 
the track of the Atlantic cable. They are not 
correct, as they simply show the route of the 
Agamemnon in 1858 over the line of soundings 
obtained by Captain Dayman and others. This is 
an arc of a circle extending between Ireland and 
Newfoundland, rising at its highest point to 
the latitude of the extreme north of Ireland, 
and descending at its extremity to the lati- 
tude of Paris, or thereabouts. Last year the 
course of this arc was followed, 25 miles to 
the southward of it; this year the same relative 
route has been taken, but 385 miles south of 
the cable broken last year. Thus the cable of last 
year lies midway between the present one and that 
of 1858. The reason for laying this year’s cable 
where it is laid is obvious. Last year’s has to be 
grappled for, and over an extensive area, and there 
was a possible risk of catching up the new cable 
and breaking it had it been laid in closer proximity 
to last year’s. Concerning the 1865 cable, we are 
informed that it continues perfect to the point of 
fracture. | 

It may be added here that the midship tank of 
the Great Eastern contains 864 knots to complete 
that broken last year, if it can be recovered, con» 
cerning which there is still a great deal of doubt, 
which, we trust, may be found groundless. Four 
hundred knots were sent out to Newfoundland in 
the Albany, and this is to be stowed in the forward 
tank, and the after-part of the big ship filled up 
with coals. Thus she will start on her second 
abour on an even keel. All the telegrams from 
Ithe ship spoke of her consorts as rolling and labour- 
ing heavily to the Atlantic seas, while the Great 
Eastern was comparatively immoveable. 

Just as we were going to press the news arrived 
that the first message sent through the completed 
Atlantic cable, had reached London from Trinity 
Bay, Newfoundland. It may, therefore, be con- 
cluded that ere this number of our Journal reaches 
the reader’s hand many a good wish from the 
mother country will have passed under the ‘ salt 
sea faem ” to her thriving and go-ahead children 
on the other side of the Atlantic. 


THE RIVER'S COMMISSION. 
“MONG the beautiful “legends” of Persia is 
that of the Black Camel. Soft in his tread, 
his long eye-lashes drooping over mournful eyes, 
steps 


attending, he glides along in the still moonlight, 
casting no shadow on the plains! Halting by 
door, or by tent, an attendant enters, the Black 
Camel kneels ; swift to his back is borne a burden 
draped in white, and, up rising, the Camel speeds 
away, Vanishing towards the desert. Death has 
claimed a victim, and the Camel has borne him to 
where ever-beautiful houris for ever offer amber— 
mouthed narghiles to the faithful, where crystal ~ 
fountains ever plash amid blissful shades, beyond 
which heaven-reflecting rivers wander o'er sands. 
of gold. 

What likeness bears the Black Camel and his 
attendants in Old England, the home of the real. 
faith—a land brimful of charities, and hospitals, 
and gifts, and union workhouses. From the. 
waves of rivers rolling putrid to the sea, 
from water-lagged, ill-drained quartiers, from the 
filth-soddened foundations of sinks and cesspools. 
round which cluster, in mis-called homes, the poor 
of the localities—rises a miasm palpable as sin, 
fatal as double-distilled poison, Pouring along 
every avenue, climbing every stair, entering by 
open and broken windows, creeping through chinks 
and crannies, assuming form and shape, it calls its 
victims, and they on the back of our Black Camel 
—Asiatic cholera—are borne away from their sor- 
rowing kindred, to return no more. The starved 
needlewoman and her children succumb, the 
drunkard is struck down in the midst of his de- 
bauch, and some clutching in their fall at the 
garments of the wealthy, drag them forth, also, to 
be lifted to the back of the sable and fleet mes- 
senger, 

‘Is this a fancy picture, or is it but simple truth ? 
Read the returns in the daily papers, published by 
that invaluable officer the Registrar-General.. Read 
also the daily record, under the head ‘‘ Cholera,” 
in our morning journals. If we would learn the 
cause of this great increase of mortality, let us 
take a glance at the preliminary report of Her 
Majesty’s Commissioners to inquire into the con- 
dition of our rivers. They have visited Leeds, 
Huddersfield, and Bradford, and they are enabled 
to report that in Leeds and the adjacent districts 
river and stream pollutions are very serious, a 
condition caused by the influx of the entire 
sewage of Leeds, by tanneries, by dyeworks, 
and by other fluid refuse. About two and a half 
millions of skins are dressed and tanned in and 
near Leeds, the solid and fluid refuse from which 
are for the most part turned into the sewers or 
intersecting strearas, ultimately terminating in the 
river. In the open streams numbers of carcases of 
dogs float, or become corrupt on the foul margins 
thereof, adding additional taint to both air and 
water. On the meadows below the main sewer 
outlet at Leeds, the cattle plague raged to the 
destruction of all the cattle of that district. At 
Bradford all the canal and beck are as foul as 
sewage and water fluids from woollen manufactures 
can make them. The same remark applies to the 
rivers and streams near Huddersfield. Through- 
out the manufacturing parts of Yorkshire, the 
rivers and streams are not only polluted by sewage 
and by the fluid refuse of woollen manufactures and 
dyeworks, but they are further abused by being 
made the receptacles of cinders from steam-engine 
furnaces, surplus rock and earth from excavations, 
and even from road scrapings other forms of solid 
refuse are also thrown in heaps for floods to wash 
away. 

It is gravely noted that “Her Majesty’s Com- 
missioners will have to devise some method by 
which to amend the existing state of things,’ 
Truly it is time that some £‘ method ” was devised, 
if the situation of the Black Camel isto approach 
the condition yclept sinecure, or if we are to be 
saved the almost annual recurrence of cholera 
plague. The remedy is a very simple one. Make 
the continuance of the existing state of things 
after a certain date a nuisance, punishable for 
every day of its continuance by a heavy fine, 
leviable on corporation property ; and the num- 
berless disgraces that reek and fume all over the 
land will soon be remitted to that region termed 
the “good old time ”—when the average duration 
of human life was not more than that of a Sheffield 
grinder, 
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THE LATHE AND ITS USES.” 


v. 
BY A PRACTICAL HAND. 
Hanp Turning or Woon. 

ITE have now described the simple foot-lathe 

y and chucks adapted for hand turning, but 
of ‘the latter a great number may be provided, 
and will, in fact, accumulate as the turner preceeds 
to work upon objects of'varied form and size. No 
chuck once made should be thrown away until it’ 
has become so reduced, from repeated alterations, 
as to'be no longer serviceable. And now, before 
we commence actual turning, it will be well to offer 
a few concluding remarks upon the’ selection of a 
lathe. It will be evident from our previous 
remarks and illustrations that there is room for 
great diversity in the size and quality of this 
- machine, and it is astonishing what excellent work 
is often turned: out by an experienced hand from a 
lathe of the worst description. The simple pole- 
lathe, which is so out of date that we did not deem 
it worthy of notice in this series, with its recipro- 
cating motion, like the little tool of the watch- 
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maker, has, before now, supplied the cabinet 
maker with first-class work, and not many years 
since we ourselves stood before just such a clumsy 
tool, taking first lessons in the art. Our next step 
was to a lathe with wooden poppits, and fly-wheel 
of the same material, a mandril made by a country 


blacksmith, which scarcely did even him credit ; | 3 
the article and not from any bias in favour of the 


the value of the whole, with stand and. beechen 


bed complete, was £2 sterling, and sufficiently dear |, 
“we could elsewhere purchase a lathe with slide 


at that price. Now, we do not. recommend such a 
tool, and in the present day a much better may be 
had at: that price, but, notwithstanding its evident 
defects, very tolerable work may be, produced from 
it. . We state this to deter the reader from a very 
common fault—unamely, the purchase of an expen- 
sive tool and elaborate fittings when the purse is 
shallow, and the skill shallower still. In fact, any 
amount may be spent in lathes, and in fitting up a 
workshop, but to gain real pleasure and satisfac- 


tion from the pursuit of the mechanical arts, the | 


outlay should not be more than the probable result 
in work faivly warrants. A hundred pounds is 
often.expended in the purchase of a lathe, and a 
hundred shillings would more than purchase the 
work done by. it.. We speak from, our own 

* Copyright of these articles reserved by the proprietor 
of the HNGLISH MECHANIC. 
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way disappoint the purchaser. 
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‘experience in this matter, and believée’our advice 
_ proportionately valuable; and we well know the 
‘satisfaction that ensues when good work has been 


produced in spite of the defects in the appliances 
at command. If the means do not admit of the 
purchase of a good lathe necessity must decide the 


question, and an inferior one must take its place in 
‘the workshop. 
‘counsel a certain amount of delay, and economy 


Nevertheless, we would rather 


and hoarding, that a good foundation may be laid 


‘and a.lathe purchased of such average excellence 
‘that future additions may convert it into a really 


serviceable tool. 
Addressing ourselves upon this point to the 


‘amateur whose means readily allow of a fair outlay 


and whose mind is really bent upon following up this 


‘delightful and intellectual pursuit, we should on 
the whole direct. him to the old firm in Charing- 


cross, and recommend him to purchase one of Holt- 


‘zappfel’s £35 tools. The price isheavy—too heavy, 


perhaps, but the lathe is excellent—well made— 
perfectly finished—iron bed, and (which is a strong 
recommendation in its favour) fitted with a large 
assortment of metal and boxwood chucks. It has 
FIGAI: FIC 42/ 
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also a division plate and index, and whatever can 
be done by simple hand-tools alone can be done 
on the lathe in question, Moreover, itis a lathe 
worth further additions, not liable to become de- 
fective with ordinary fair usage, and will in no 


We record this solely from the intrinsic value of 
maker.. Moreover, we know that for less. money 
rest and tools complete, yet we repeat our recom- 


inendation as addressed specially and exclusively 
to amateurs or professionals with good purses at 


. command, and who do not intend to confine them- 
. selves to simple forms, but desire to follow the art 
into the more ornamental and perfect designs, 


elaborated by the skill and ingenuity of the prac- 


. tised turner. > ! 
The best advice to. those of slender means, and. 


who therefore vastly predominate, is to sacrifice all 
else to the mandril and collar. The latter may be 
bought at from 20 to 30 shillings, ready for 


| mounting. in detached wooden headstocks, and will 
. be far superior to any that an ordinary smith can 
produce. , In this case the two, poppits that carry. 


the mandril and centre screw should be connected 
together by a block of wood between them, which 


a conical mandril worn down by. the: 
. after a twelvemonths’ work; for a collar is. thus 
formed on the conical part, so that it cannot: be 
tightened up by the back screw hand tools. 


the bevil being too short. 
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latter may be rounded off and shaped: to something 


‘near the form of a cast iron headstock. 


The only care necessary in mounting such a 
mandril will be to keep the axial line parallel to 
the lathe-bed, and directly. over the centre of the 
latter. Whether the mandril is thus a separate 
purchase, as may happen from necessity, or obtained 
as part of the lathe, and fitted in a cast iron head- 
stock, it should certainly be hardened, and also the 
collar, if of steel: “Both will:take a higher polish 


for this process, and will run easier in consequence. 


The cost of such a mandril is rather greater; be- 


. cause many warp or split in the process: and have 
to be thrown aside; and the labour of grinding 


mandril and: collar to an exact fit is consideraby 
incréased; The gain however is:greater than the loss 


to the purchaser, and the extra outlay must. not: 


therefore be grudged. It is very annoying to. find 
collar: 


The first tool to be noticed is. the gouge, the form 
of which is a longitudinal section of a tube, and is 


FIG 46 


_ shown in Fig, 41. Of this tool not less than three 
, sizes should be selected, of the respective diameters 


of one inch, half inch, and a quarter or three- 
eighths. When purchased they require grinding, 
It is essential that this 
tool and the turning chisel have a long bevil, so 
that the cutting edge should be a very acute angle 
(Fig. 41, not like 42). It is impossible to do good 
work with the latter form of tool, which is, never- 
theless, of frequent occurrence in the workshops 
of amateurs. Both gouge and chisel must be 
sharpened on an oil-stone (Arkansas or Turkey will 
be found the best) to a keen edge, and no pains 
must be spared in preserving the tools in this con- 
dition. ‘Three sizes of chisel to match the gouges 
should be selected. The latter tool is not made 
like that intended for carpenter’s use, with the edge 
at right angles to the sides, but is sloped like Fig. 
43, so as to present an obtuse angle A, and an 
acute one B, and the cutting edge is central, the 
bevil being alike on both sides, so that the tool 
‘may be turned over and- used with either of the flat 
sides upwards. The handles of gouges and chisels 
should be much longer than those used by carpen- 
ters, and nicely rounded and'shaped in the lathe. 
The most difficult thing to turn being a cylinder of 
soft wood, a description-of the method of effecting 
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this will be the best means of initiating the novice 
in the art of turning. In all the most perfect 
work by practised hands there is a sharpness of 
edges and roundness of mouldings that are exceed- 
ingly agreeable to the eye, and bespeak at once 
keenness in the tool with which the work has been 
done, and steadiness in the hand of the operator. 
The novice must aim at similar perfection, and to 
this end he must determine to avoid the use of 
sand-paper, and trust to his management of 
exceedingly keen tools to put a workman-like 
finish to. his work. To commence with the pro- 
posed cylinder. Let a piece of sound beech 
be selected for the first essay, as being less diffi- 
cult to manage than deal, the grain of the 
latter tearmg up in long shreds under the 
action of the tool. The first thing to be 


sufficient diameter for the proposed work, is to 
round it off roughly by means of the hatchet and 
draw-knife or spoke-shave. The next thing is to 
mount it in the lathe. For this purpose the prong 
chuck, or, better still, that represented as an 
improvement on the latter, and shewn in Fig. 


23B, must be screwed on the mandril, and 
the work made secure by the aid of the back 
poppit centre. Care should be taken that 
the piece runs truly between the points of sup- 
port, and that it revolves steadily without shake. 
There is no real necessity for using the compasses 
or other contrivance for finding the exact centre 
at each end, as sometimes recommended, neither, 
indeed, is it always possible thus to find the axial 
line. It is easy to fix it at first lightly in its place, 
and ascertain by a turn or two of the mandril how 
nearly it runs agit ought to do. If it seems 
tolerably true a turn of the back centre fixes it 
securely, if not, itcan be shifted in any direction 
at pleasure. The tyro ought, however, to be 
warned that he is likely to be deceived in the size 
of the rough piece, aud that he may very probably 
think it of sufficient diameter for the proposed work 
when in reality it istoo small. Practice, or the use 
of the callipers, which are bow-legged compasses 
for measuring the diameters of work, will soon 
settle the question. The piece being properly 
fixed in the lathe, the latter isto be set in motion 
by means of the treadle, the rest having been first 
fixed as near as can be without. touching the piece, 
and the T clamped parallel to it. If the tyro 
wishes to become a proficient, no pains must be 
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‘spared to acquire the knack of working the treadle 


. proper moment to bear down with the foot . 


‘the adept this chapter is not written. 


without moving the body to-and-fro. He 


‘must learn, therefore, to stand firmly on one leg, 


and after the wheel has been put in motion he must 
let it and the treadle have its own way. He will 


‘thus soon feel when the crank has passed the dead 


point at the highest point of registration, and the 


not necessary to describe the precise movement, as 
a few trials will teach the method much better than 
any written description. At first itis hard work, 
and constant change of leg from the right to. the 


left, and back again, will have to be resorted to 


to diminish the fatigue. Practice will, however, 


remove fall difficulties, and allow the whole 
. undivided attention to be given to the management 
Of the tool. 

done, after sawing off the necessary quantity of |. 


The gouge must: be held down: firmly on the rest 


with the hollow side upwards, and the bevil of the 


edge forming a tangent to the work, Fig 44. In 


this position it will cut freely and smoothly, and 


the edge will be preserved. If held horizontally, as 
in Fig 45, it is evident that the fine edge of the tool 
will be immediately destroyed by the rapid blows 
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it will receive as the rough wood revolves in con- 
tact with it. Its tendency in the latter position 


will he to scrape instead of cutting, and the fibres 


of the wood will thus be torn out in threads and 
the surface of the work be roughened, The gouge, 


then, being placed in the former tangential position, 
the right hand grasping the handle, the left the 
blade, as in Fig 46, the tool is tobe slowly slid along | 


the rest, anda series of light shavings more or less 
continuous will be removed from end to end of the 
piece. Let the workman bear in mind that the tool 
is to take a firm bearing on therest, and that it must 
not move to-and-fro with the inequalities of the 
piece to be turned. It is not necessary to remove 
large chips unless the turner has acquired from 
practice perfect command over the tools, and for 
After the 
most prominent inequalities have been removed, 
the side of the gouge will come into use instead of 
the extreme end, and with this the work may be 
rapidly reduced to its intended size, always allow- 
ing, however, for the final cut with the chisel. 
Before the latter is taken up, the piece of work is 


.to be rendered as level and true as can be done by 
the aid of the gouge alone; indeed, if the latter is | 


of tolerable size and skilfully used a finish can be 
put upon the work by it almost equal to that 


It is 


. done. 
‘flat sides upwards, and moved along the rest from 


resolute determination 
Never mind spoiling this first piece of work, 
give up making it of a determined size, but do not 
give up making it a true cylinder. 
lipers at work, and gently level the prominent 


: hand were a moulded pattern with hollows and 


raised work, great. part would have to depend om 
the gouge alone. In the present case the chisel 
must be used, and the method is as follows : Take a. 
hold with both hands, as directed for the manage- 
ment of the gouge, but instead of the flat part. 


-lyiag evenly on the rest, the tool must be partly 
‘raised. from it so that only the lower edge takes a. 
‘firm bearing. By this means the upper angle of 
: the cutting edge (generally the most acute) is. kept- 
clear of the wood, and the latter is cut away only 


by means of the middle and lower part of the edge, 
as shown in Fig. 47. If placed as in Fig. 48, 


‘the acute angle, a, is sure to catch and stick into 


the work, spoiling in two seconds all that has been 
The chisel can be used with either of its 


right to left, or from left to right, or turned upside 
down, as Fig. 49, so that the acute angle is down- 
wards. These positions are shown in the Figs. 47 . 
to 51. The only care necessary is to keep the upper 
point clear, allow the chisel to rest as flatly on 
tbe wood as the above precaution will permit, and. 
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to take as fine and continuous shavings as possible. 


The chisel will be found to draw itself along in 


some degree as the cut proceeds, and when this 
action is felt it is doing its work properly—still it 
is a difficult thing to use a chisel well, and the tyro 
will fail many times and oft before he will 
succeed. 

_ The chances are that this initiatory lesson will 
result in anything but a correct cylinder—the sur- 
face will not b2 true like a ruler, but if tried by 
a straight edge it will be seen to be wavy. 
Tested by the callipers, Fig. 52, one part will 


be. larger than another, even if the extreme 


portions are tolerably true to the proposed guage: | 
Now the best turner on earth found just these 
difficulties, and nothing but perseverance and 
will overcome them. 


Keep the cal- 


parts (you must work down to the size of the 
deepest hollow, for you cannot fill up such valleys 
like a railway engineer ; you must throw down the 
adjacent hills instead), proceed gently, little by 


little ; make the tool obey, you, show it (as Ruskin 


speaks of pencil and brush) that you will not yield 
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to its caprices and ‘‘henceforward it will be your 
most obedient servant.” Having done the best 
you can with the surface of your cylinder, proceed 
to square up the ends, and mind the angle at this 
part is aright angle, square and sharp, not rounded 
off. Nowthis again requires care and a knowledge 
of the proper method. You will work chiefly with 
the lower corner of the chisel, and we shall best 
describe the management of the tool by supposing 
the cylinder an inch too long, and the extra piece has 
to be removed. Now there are three positions in 
which the chisel can be placed to bring its lower 
corner in contact with the cylinder. First, with the 
blade perpendicular to the work; secondly, with the 
blade inclined to the left, Fig 53, asif to round offthe 
end of the piece ; thirdly, inclined to the right, Fig. 
54. Held perpendicularly it will cuta fine line, 
but penetrate slightly ; alternately in the other 
positions it will remove a V-shaped piece, and thus 
the cutting off is to be begun. One side of the 
cutting however has to be perpendicular, the other 
may be as sloping as convenient. Now, it isto be 
remembered in cutting the upright side, which is 
the end of the roller, the chisel is to incline rather 
to the right, and for this reason, if it incline to 
the left a momentary inattention will cause it to 
take the path a, b, Fig 55, the tendency being to 
cut a spiral track towards the left. The experi- 
ment may be made by gently resting the edge thus 
inclined on any part of the roller, when it will 
describe a spiral at once. To the right, then, the 
chisel must slightly incline, and it will cut off a 
thin curling shaving like Fig 56, leaving the end of 
the piece quite smooth and shining. When the 
piece is nearly cut off, great care and lightness 
of hand must be used, as the central portion 
will have become weak and ready to break off 
before the work is finished. When it will no 
longer bear the chisel, take it out of the lathe, 
break it off, and neatly finish with the sharp chisel 
the central portion, and your first lesson is learnt. 
i is important that photographers should know 
how to prepare formic acid for their own use, 
as it is difficult to obtain it pure. Itit is prepared 
by numerous processes: the least convenient of 
these consists in causing a mixture of sulphuric 
acid and peroxide of manganese, or of sulphuric 
acid and bichromate of potash, to re-act upon some 
organic matters, such as alcohol, sugar, feecula, gum, 
starch, and citric and tartaric acids. For this pur- 
pose, the sulphuric acid must be diluted, and heated 
in a glass retort by means of charcoal. Then the 
re-action takes place, and the organic substance 
undergoes a complete decomposition—one part gives 
water and carbonic acid, the other part is incom- 
pletely oxidised and gives formic acid, which is 
found in the retort : the carbonic acid is set free. 
It is afterwards separated from the impurities of 
the mixture, and formic acid is thus obtained more 
or less hydrated. But this mode of preparation 
gives only an insignificant quantity of the acid. 
The second process is as follows :—In a retort 
holding about 6 litres are placed: Oxalic acid of 
commerce (C? 03), 15ozs. 5drs.; glycerine, in 
syrup, 15ozs. 5drs.; water, 14 to 30zs. Care must 
be taken in heating it not to raise the tem- 
perature to above 220° ; the same point should be 
attended to in the first process. A brisk effer- 
vescence soon takes place ; and it is set free as in the 
process for pure carbonic acid. After about 25 
hours all the oxalic acid is decomposed ; the half 
of its carbon has produced carbonic acid, and the 
other half formic acid, which is dissolved in the 
glycerine (which remains untouched), After this, 
by adding oxalic acid to the mixture and distilling, 
any required quantity of formic acid may be 
obtained as the operation is repeated. The 
product of distillation contains the whole, or 
nearly the whole, of the formic acid. It is 
treated with carbonate of soda, and the result is 
formate of soda, which if first dried can after- 
wards be easily decomposed by sulphuric acid 
diluted with its own volume of water. In this 
manner, from ldozs, 5drs. of oxalic acid, about 
5 ozs. or 6ozs. of formic acid may be obtained. 
The third method consists in the use of hydro- 
cyanic acid, water, and a strong acid. The follow- 


PREPARATION OF FORMIC ACID. 
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ing formula will sufficiently explain the result :— 
C?N H +(the strong acid with HO) + 4 


H O=(strong acid N H40O) + Œœ HOsH O.j 


Formic acid is obtained after some days by heating, 
ina glass bulb, with carbonic oxide and caustic 
potash or hydrate of potash slightly moistened. 
Sixty hours will generally be sufficient for the car- 
bonic oxide to be entirely absorbed, and trans- 
formed into formic acid. The action is as follows :— 
0202 + Q H O=C? H204. If formic acid of the 
greatest cencentration is desired, it is necessary to 
pour the formic acid obtained by the distillation 
of glycerine with oxalic acid of which we have 
spoken, into a solution of acetate of lead. The 
formate of lead is very little soluble in cold water, 
and so it is almost entirely deposited in the course 
of a few hours in the for n of large crystals. It is 
purified by being redissolved in boiling water, from 
which it is deposited, on cooling, in small prismatic 
crystals ; this formate of lead is then dried in a 
long glass tube which is heated by charcoal ; after- 
wards, by passing a current of sulphuretted hydrogen 
over this formate, it is changed into sulphide of 
lead, and monohydrated formic acid is condensed in 
the vessel placed to receive it. 


THE LATHE AND ITS USES. 

OULD our readers but peruse some cf the pro- 

J  posals or suggestions constantly sent to us— 
kindly meant, without doubt—they would certainly 
be much surprised, and in some instances laughter 
might be excited. Did we not receive such 
under the seal of privacy, an excellent page or two 
per week could readily be put together and illus— 
trated under the heading of ‘‘ The Mechanical 
Charivari.” But, thanks be to good common sense, 
many worthy suggestions come to hand, and, 
if at all possible, they are adopted by us. 
Amongst the last received is one from our and the 
reader’sfriend, Mr. H. Hurst, asa proposal to turners, 
&c., to which we readily give space—considering it 
to be of great value. In his communication Mr. 
Hurst says :—‘** Turning has deservedly become so 
general an amusement that we may augur well for 
an increase in the circulation of a paper devoting 
so much space toit,in which, too, we have found 
so much thatis interesting, and from which we must 
have gained so many valuable hints. To give tan- 
gible proofs of our thankfulness to the Editor, and 
mutually to assist each other in making the turn- 
ing department of the Enesa Mecuanic the 
best of its kind, would be an excellent co-operative 
movement. ‘ Practical Hand,’ like every human 
being, is liable to errors of omission and commis- 
sion: we would add to and suggest upon his clever 
articles, and in so doing had better adhere to one 
or two rules, in order to avoid waste of time and 
space inthe paper. The following seem sufficient : 
1. Be sure that the information forthcoming is 
worth giving. 2. Write for the purpose of impart- 
ing information, not for disputation or from 
‘bumptiousness.’ 3. Erase, before posting, all 
superfluous matter, everything written in an angry 
tone, all personalities, and all obscurities, 4. 
Use the termsusual in works on mechanics, 
not local or merely'shop ones, unintelligible to the 
many. 5. Illustrate amply, in accordance with 
one or two fixed scales, all communications, and 
allow some one of our number to be godfather to 
the wood-cuts. As far as the writer is able to 
judge, too much stress cannot be laid upon 
accuracy inillustrations ; they speak so plainly that 
if untrue they are liars ‘indeed and to a purpose.’ 
Before moving any further in this business, we 
wish to discover how many can heartily promise 
their co-assistance. If the idea is thought worth 
entertaining, those who wish to help may forward 
their initial or initials (with full address, the same 
not for publication), with rough estimate of years 
of practice, department of the business, skill in the 
art, ability in drawing, &c., so that some opinion 
can be formed how far it will warrant the editor 
in spending money on wood-engraving.” The 
scheme has our hearty approval, and our share in 
the matter will be faithfully performed. If taken up 
by our readers, only those who can pencil out a fair 
sketch to scale should send illustrations—others 
may send their experiences. Let it ever be borne 
in mind that we seek te contribute to the welfare 


of our readers in this matter as well as to their 


amusement, Many excellentideas have been made 
current through these pages: to make room for 
more willbe a great gratification for all connected, 
“at home,” with the Enesa Mzcuanic. This 
matter should be seen about at once by allour 
readers who are interested in the “ Lathe and its 
Uses,” so that suggestion, illustration, and com- 
ment may go hand-in-hand. 


DISCONTENT AND EMIGRATION. 


T this period of discontent among workmen, 
attention is naturally turned towards emigra- 

tion, as a means of amending the existing state 
of things at home. Australia is far away, so, too, is 
New Zealand; America is generally accepted as the 
most favourable field for trying a new start in life. 
Here ‘‘ Protection ” rules, and consequent monopoly 
and high prices, enhanced by heavy war and land 
taxes. We have often wondered that more atten- 
tion is not paid to Canada, as a fine and tempting 
field for the workman with a turn for a rural life. 
Splendid land is to be had there at a very low 
figure, and even then the intending purchaser 
ig assisted in various ways to the achievement 
of a freehold and independence. Improvements 
in roads are being daily made, and everything is 
being done to induce men from ‘the old country” 
to make an easily and cheaply reached colony 
under ‘the protection of the British Government 
their home. We think we are only doing our duty 
in calling attention to Canada, and to the fact that 
all the necessary information for an intending 
emigrant can be obtained for a few pence from Mr. 
Algar, of Clement’s-lane, or for nothing from the 
offices of the Canada Land Company, East India— 
avenue, Leadenhall-street. There can be no harm 
done by sending for the information, which we are 
informed will be readily forwarded. One thing in 
favour of Canada is, it is a ‘‘ free” country, and a 
“ vood man” will quickly attain to his true position. 


OLL SHALE. 

Oil-yielding shale is an extremely tough material 
and not very liable to bə influenced bywind and rain. 
Good shales may either be of a plane, smooth, and 
slaty, or of a curly and contorted nature; they 
should cut like a cheese under the knife; the 
streak should be brown, not white, and the duller 
the better. A light specific gravity is also a good 
sign of quality. The shale fields of Mid-Lothian 
and Linlithgowshire, in which county they attain 
their fullest development, occupy a position under- 
lying all the workable coal beds of the regular coal 
measures, at least those usually esteemed as such, 
and may be said to begin where the coal fields end. 
The Scottish coal field proper contains little fine 
oil shale, and the shale fields under consider- 
ation contain little workable coal—indeed, we may 
say, only one seam. The line of demarcation, then, 
is so distinct that the term ‘‘ shale measures” may 
with propriety be employed to distinguish between 
them and the “coal measures.” One cubic 
foot of ordinary average shale should weigh 
upwards of 100lbs., or about 20 cubic feet toa ton. 
One ton of shale will yeild 30 gallons of crude oil, 
which, again, will produce from 17 to 18 gallons 
of refined burning and lubricating oils. A barrel 
contains 24 cwts. of oil, equal to from 80 to 33 
gallons, and about 250 weigh a ton. The specific 
gravity of good crude oil should run about 860. 
One ton of crude oil is obtained from 8f tons of 
shale, and one ton of refined burning and lubricating 
oil from 18 to 14 tons of shale—the loss in refining 
being about 40 percent. Retorts, with all their 
fittings-up and connections, cost about £50 a piece, 
and may serve on an average three years. One 
retort uses about 200 tons of shale and 70 tons of 
coal annually; and already considerably over a 
thousand retorts have been erected in the district.” 


ENNGINE-DRIVERS IN France—On the Northern 
Railway of France the pay of the engine-drivers 
varies according to the class from £5 to £7 per 


‘mouth, that of the firemen being from £3 to £5 per 


month. The wages above mentioned are exclusive 
of the premiums, which in some cases nearly double 
them. : 
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LIFE-BOAT OARS.* 


As alifeboat has, in the majority of cases, to be 
propelled by oars, and as, in order to rescue a 
shipwrecked crew, she has generally to be rowed 
to windward against a heavy sea, and strong wind, 
it follows that too much care cannot be taken to 
place in the hands of her crew the most efficient 
instrument for the performance of their laborious 
as well as hazardous work. 

Thus, in a description of the Shields life-boat in 
the edition of Campbell’s “Lives of British 
Admirals,” published in 1817, Vol. VIIL, the 
following passage occurs :— 

“ The oars she is equipped with are made of fir 
of the best quality, it having been found by experi- 
ence that a rove ash oar which will dress clean and 
light, is too pliant among the breakers ; and when 
made strong and heavy, from rowing double 
banked, the purchase being short, it sooner ex- 
hausts the rower ; and this makes the fir oar, when 
made stiff, preferable.” 

In consequence, however, of the frequent break- 
ing of the oars in the life-boats of the National 
Life-Boat Institution, the attention of the com- 
mittee of management has been recently directed 
anew to the subject, and by their direction a 
number of oars, made of different. descriptions of 
wood, have been tested to ascertain their respective 
qualities, 

Although to obtain very accurate results, it 
would have been necessary to destroy a much 
larger number of oars, yet the table appended, 
showing the result of the trials, so far, may not be 
without interest. It will be seen that three pro- 
perties are designated as of value—viz., lightness, 
stiffness, and strength; and if all three were of 
equal value, there would be no difficulty in arriving 
at a decisive conclusion as to the fittest description 
of wood for a life-boat’s oars, after testing a suff- 
cient number of each sort. The question is not, 
‘however, quite so simple, and must, after all, 
remain a matter of opinion to some extent, as the 
above-named properties have different values, and 
even all practical rowers may not agree as to the 
relative value of each. We will remark on the 
three above-stated properties in succession. 

1. Lightness.—It is of the utmost importance 
that a life-boat’s oar should be as light as possible, 
consistent with strength; for however well 
balanced an oar may be, a greater effort must be 
required to move a heavy than a light one, and in 
. proportion the sooner will a person become fatigued 
in rowing with the one than with the other ; and, 
as a life-boat man will frequently have to make 
many hundred, and sometimes several thousand 
strokes with his oar before his object is attained, 
three or four pounds extra weight, like the last 
pound on the camel’s back, may cause him to 
break down altogether. Since, therefore, an oar 
being heavy or light may make the difference of a 
rower retaining his strength of arm or not, 
and hence of reaching a wrecked vessel or not, too 
much attention cannot be paid to secure the greatest 
possible lightness, in conjunction of course with 
adequate strength. 

As the only suitable woods for the making of 
oars are different species of fir and ash, and as all 
fir woods are lighter than ash, it follows that, in 
this respect, fir oars are to be preferred for life- 
boat service. . 

2. Stiffness—A. stiff oar is considered to be 
more manageable in a rough sea than a pliant one, 
although in smooth water many men prefer rowing 
with pliant oars, especially those who have been 
accustomed to them. It is commonly supposed 
that there is a loss of power in rowing with a 
vliant oar, a certain portion of the force applied 
being expended in bending the oar. Such, how- 
ever, is only to a slight extent the case, as no 
force once exerted can be absolutely lost, and the 
oar itself in its effort to recover its normal condi- 
tion of straightness before being withdrawn from 
the water, will continue the force first imparted to 
it after it has ceased to be made, in the same 
manner that a spring-board, in recovering its 


* We republish this thoroughly practical and interest- 
ing article on oars from the “Journal of the National 
Life-Boat Institution.” 
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straight direction, enables a person to jump to a 
higher altitude or further distance than he other- 
wise could ; the oar, in fact, merely acting ay a 
medium for applying the force in an unequal and 
more prolonged manner. A slight degree of 
pliancy in an oar is probably, therefore, not a dis- 
advantage, although much pliancy would be. 

3. Strength.—It will no doubt be supposed by 
most persons that an oar cannot be too strong, and 
that, therefore, great strength is the most impor- 
tant element in a lifeboat’s oar. Up toa certain 
amount of strength, such is the case, and every 
oar in a life-boat should be so strong that the most 
powerful man could not break it in rowing; but 
beyond that amount, independently of unnecessary 
strength involving greater weight, it becomes a 
question whether additional strength may not be 
a positive and possibly a serious disadvantage, 
even to the extent of endangering the safety of a 
boat. 

The most frequent cause of the breaking of oars 
in a life-boat is her being struck by a broadside 
surf, when the lee gunwale being forced under 
water, the men on that side cannot raise the blades 
of their oars sufficiently high to prevent their 
becoming immersed : in that case the pressure of 
the water on the blades, as the boat is being carried, 
broadside on, at the rate of several miles an hour 
before the sea, is so great that the oars are forced 
from the rowers’ hands, and retained in a nearly 
upright position, with the blades several feet below 
the bottom of the boat. If the boat be in shallow 
water, they then come in contact with the ground 
and are instantly broken, whilst, if in deeper water, 
they generally are so; and if from their great 
strength they were not to break, the strain on them 
is then often so great that they would wrench the 
thowl-pins out of their sockets, and break the gun- 
wale of the boat ; or, if the latter were too strong 
to give way, the risk of the boat upsetting would 
be much increased, as the pressure of the still 
water on the blades of the oars beneath the boat, 
and that of the crest of the sea on her upper side 
in the opposite direction, would powerfully tend to 
that effect. | 

In selecting the most suitable description of oar 
for a life-boat, we have then to decide on a 
maximum of desirable strength, and on a limited 
flexibility or pliancy, and to select the lightest 
description of wood that possesses those proper- 
ties. 

An analysis of the woods shows that by far the 
strongest oars are those made of ash, but that they 
are also the heaviest ; whilst if reduced in size to 
an equal weight with a fir oar, they would then be 
much more pliant, owing to the greater flexibility 
of ash wood. 

Thus the lightest ash oar tested, of those made 


of uniform size, was 19 lbs., whilst a weight of 22 


cwt. suspended at 1 foot from the end of the blade, 
equivalent to three times that amount or 8} cwt. 
of force, applied at the handle, caused no less than 
54 feet of deflection without breaking the oar. 

But the lightest fir oar, a Norway spar, of only 
142 lbs., broke on the suspended weight amounting 
to 1 cwt., 3 qrs., and 23 lbs., equivalent to a force 
of 5 ewt., 3 qrs., and 13 lbs., at the handle, whilst 
its deflection at 14 cwt. on the blade, equal to 4} 
cwt. at the handle, was 1 ft. 10 in. 

Now there can be no hesitation in pronouncing 
the latter of these oars to be preferable to the 
former, No rower could have broken it by its own 
strength, without exerting a force equal to more 
than 44 cwt., which is much more than he could 
do : its pliancy was not great, and with every 
motion of his arms, he would have had to move 33 
lbs. less actual weight than with the lightest ash 
oar. 

On the other hand, if, as for the reasons above 
stated we believe to be the case, there is a limit to 
desirable; strength, the greater strength of this, 
the lightest ash oar would have been an actual dis- 
advantage. i 

It might, however, have been reduced in size 
and weight, but its pliancy would thereby have 
been much increased. 

Twelve descriptions of oars were tested, two of 
them being of ash, American (United States) and 
Quebec, and ten descriptions were of fir of various 
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sorts. If from the latter we reject American pitch 
pine and larch, on account of their weight and too 
great pliancy, Baltic yellow batten for its pliancy, 
Quebec yellow batten for its weight, and Quebec 
white spar for its deficient strength, we have 
remaining, from which to select, Norway and 
Baltic white spars and battens, and the peculiar 
wood the Oregon or Vancouver’s Island pine. 
This latter wood has not hitherto been used for 
oars, but has been solely, we believe, imported for 
the masts of yachts, for which it seems to be 
peculiarly suited on account of its strength, clean- 
ness, and freedom from knots, &. A noble 
specimen of this wood, by far the longest and 
finest spar in Europe, will be familiar to those who 
are acquainted with the Royal Gardens at Kew, 
where it has been erected as a flagstaff, and towers 
high above the highest elms and other trees that 
surround it ; its length being 159 feet, and its 
diameter only 19 inches at the base ; the tree from 
which it was made having been 220 feet high. 

Of these five selected descriptions of wood, the 
Norway and Baltic white spars and battens are so 
nearly equal in value, that it would be necessary 
to test a large number of each to distinguish any 
perceptible difference in the average of those 
brought into the market, and perhaps either one of 
them may be as good as the others, but various lots 
of each may vary in quality, some being better and 
some worse. The oars made from spars (entire 
young trees) have generally been considered the 
strongest, and of those now tested, the strongness of 
the spar oars were stronger than those of the same 
wood made from battens or planks, but they are 
rather more uncertain, being apt sometimes to 
break abruptly at the knots. The remaining wood, 
the Oregon pine, deserves special notice. It 
appears to be the strongest of all the descriptions 
of fir, and has the advantage of great uniformity — 
of character, so that every oar may be depended on. 
It is free from knots, and breaks with a very long 
fracture. It varies in weight, according to the 
part of the tree from which it has been cut, the 
outside part of the tree being also heavier than the 
inner part. It is, however, much more expensive 
than any of the other kinds of wood, consequent 
on being brought from so long a distance. l 

Fir oars generally are said to deteriorate, as 
regards strength, from age, becoming, after many 
years, drier, lighter, and more brittle. 

Some of the oars tested were served with spun- 
yarn round that part of the loom which rests on 
the gunwale, that being the part where they most 
frequently break. It was thought that an oar 
might thereby be strengthened, but the effect 
appeared to be rather the reverse, and those oars 
generally broke with a short or abrupt fracture 
close outside the ‘‘ serving.” | 

The results of the testing so limited a number of 
oars, although attended with considerable expense, 
could only afford an approximate criterion as to 
their relative value. It is therefore proposed to 
supply a certain number of life-boats with oars of 
different descriptions, including ash, to be sub- 
mitted tothetest of experience and hereafterreported 
on. Some boats have already been supplied with 
oars made from the Oregon pine, for trial. 


A BLACK INK, not corroding steel pens, and neu- 
tral, may be prepared by digesting in an open 
vessel, 42 oz. of coarsely powdered nutgalls, 15 oz. 
of gum senegal, 180z. of Sulphate of iron (free from 
copper), 3 drachms of aqua ammonia, 24 oz. of 
alcohol, and 18 quarts of distilled or rain water. 
Continue the digestion until the fluid has assumed 
a deep black colour. 


Borer Scare.—Boiler scale has been success- 
fully removed in the following manner :—One door 
of the boiler is taken off. A steam-pipe containing 
highly superheated steam is introduced ; the steam: 
acting upon the saline deposits on the surface of 
the tubes, and other parts of the - boiler, expands 
and disengages it from the several parts. After 
this the boiler is again filled with water, and steam 
got up in the usual manner, and kept up for a few 
hours, and on afterwards blowing off the boilers 
they are found to be as free from scale as when first 
made. 
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SOME REMARKABLE MUSCLES IN 
MONKEYS. 


In a paper recently read before the Natural 
History Society of Dublin, Dr. A. Macalister re- 
corded some interesting points in the anatomy of 
Quadrumana. The subjoined is a brief abstract of 
his paper :—The arrangement of the muscles in all 
animals indicates the existence of an ideal arche- 
type, of which the various individual series are modi- 
fications, and of this type there are numerous and 
definite modifications in each class of animals, so as 
to constitute class or even generic distinctions. The 
Quadrumana, or monkeys, have usually in this re- 
spect some definite characteristics of muscular 
arrangement; such as the absence of an opponent 
muscle, and also of a distinct long flexor for the 
thumb, the prolongation of the latissimus dorsi to 
the olecranon, a thoracic rectus, and many 
others. In several species of monkey examined by 
me, peculiarities were observed which have not 
been before recorded ; such as a fourfold series of 
' pectoral muscles, the fusion of gluteus medius and 
pyriformis, the existence of a coraco-capsular 


muscle, as well as of the hitherto unnoticed 


muscle infra-spinatus secundus, &c. ‘These all 
occurred in the Capuchin monkey (Cebus 
capucicus). The opponens pollicis was present in 
this cebus, and also in a cercopithecus quite 
separated from the other short muscles of the 
thumb. An extensor of the metatarsal bone of the 
great toe was likewise present in several species, 
either with or without a separate extensor hallucis. 
An accessory scalenus likewise occurred in cebus, 
as well as a double gemellus inferior. In no 
instance was the slip peroneus quartus present, 


which is of such frequent occurrence in man, but: 


peroneus quintus existed in many species. Many 


of the above arrangements have been found as 


anomalies in the human subject. 


ON HANGING. 


In the currentnumber of the Philosophical Maga- 
zine Professor Haughton communicates a paper 


“On Hanging, considered from a Mechanical and 


Physiological point of view.” After having given 
an elaborate mathematical investigation of the 
_ hanging of the twelve faithless handmaids of Pene- 
lope, in the twenty-second book of the Odyssey, he 


goes on to consider the present method of hanging, | 


which he considers extremely clumsy, and unne- 
cessarily painful to the criminal. In hanging, death 
is either caused by pressure on the jugular veins, 
by asphyxia, caused by stoppage of the windpipe, 
or by shock of the medulla oblongata, caused by 
fracture of the vertebral column. In the latter case 
only is death instantaneous. According to the 


original form of death punishment in England, the 
hanging was used as an anesthetic, preparatory to` 


the drawing and quartering of the criminal. The 
‘ short drop” of three or four feet as used in this 
country is quite insufficient to cause instantaneous 
death, and is, moreover, often productive of some 
very painful ‘ scenes at the scaffold.” Professor 
Haughton has ascertained from his own observa- 
tions that the shock of a ton dropped through one 
foot is just sufficient to fracture the anterior articu- 
lating surfaces of the second vertebra at their con- 
tact with the atlas; and that this fracture allows 
the shock to fall upon the medulla oblongata so as 
to produce instantaneous death. Thus, a criminal 
weighing 160 Ibs. should be allowed a 14 feet drop 
(160 x 14==2,240 lbs.). Itis the practice in Ireland 
to use adrop of nearly this length. Although 
‘death takes place immediately that the criminal 
arrives at the bottom of the drop, yet the second or 
so which he takes to fall is, doubtless, one of extreme 
mental anguish, to avoid which the ‘author gives 
a rule for producing instantaneous death by the 
American method. This consists in suddenly lift- 
ing the criminal into the air by means of a great 
weight attached to the other end of the rope fastened 
round his neck ; the rope passes over a pulley placed 
_vertically over the patient, and at a given signal the 
weight falls through a regulated height, lifting him 
‘suddenly into the air. By properly proportioning 
the weight and the distance through which it is 
allowed to fall, the “chuck” produces instant 
death, 


by two American clothes’ pegs, and the printing 
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KALEIDOSCOPIC PHOTOGRAPHY. 
Among the many applications to which photo- 
graphy has been put, says Mr. W. B. Woodbury, 
I think there is one that has been overlooked ; that 


is, the fixing of the beautiful images produced in 


the kaleidoscope. This may be accomplished by 
photography in several different ways, and the 
results may prove useful for patterns, designs, and 
other purposes. I will proceed to describe how 
this may be done. The simplest way is to photo- 
graph the object to be produced kaleidoscopically 
through the kaleidoscope, and thus obtain a nega- 
tive of the image and its many reflections ; but this 
method has the drawback of each reflection being 
weaker as it is reflected more and more. By 
adopting another method, this difficulty is over- 
come, and, though rather more troublesome, gives 
a finer result. 

The negative of the object should be taken on a 
small piece of mica, as it has to be printed from 
on both sides, as in the design formed in the kaleido- 
scope each segment differs from the one next it, 
being reversed. 

Take a piece of thin black paper, and having 
drawn a circle on it, divide it into 8, 12, 16, or as 
many segments as required; then cut out one of 
these segments, and mount the talc negative with 
a little gum to the opening. The appearance of 
the circle will be asin Fig. 1. The notches at 
each division are for the purpose of allowing the 
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lines on the sensitized paper to be seen and regis- 
tered. Now take a piece of sensitized paper and 
mark with.the compasses in the same manner, but 
merely at the edges, as in Fig. 2. 

Now take a piece of board, covered with flannel, 
and lay the sensitized paper on it, and place the 
disc holding the negative over it, putting a pin 
through the two centres. The lines onthe sensi- 
tized paper are then brought to correspond with the 
notches in the disc, and a piece of glass being laid 
over the one-half, the whole may be held together 


commenced, It may be easily examined during 
printing, and when sufficiently exposed, the disc 
must be turned round, until the next segment but 
one corresponds with the negative, and so on until 
the four are done; the pin must be taken out, and 
the disc reversed, and the alternate spaces printed 
on. 
The result will be a pretty kaleidoscopic picture, 
and which may be varied considerably from the 
same negative, by altering its position in the open- 
ing; a group of flowers, or single flower, a bit of 
moulding—in fact almost anything—will produce 
a beautiful desizn. By copying subjects in line, 
and by some of the many photo-engraving pro- 
cesses, I have no doubt that these designs might 
be transferred to copper rollers, and used for calico 
or other printing. 


GLASS BRICK MOULD. 


A new mould for bricks isin use in Baltimore 
which is said to turn out most elegant speci- 
mens of pressed brick. The mould of wood is 
lined with plate glass, which forms a perfectly 
smooth surface and naturally gives excellent results. 
The cost of the mouldis but little, if any, more 
than the ordinary wooden mould, and it can be 
easily applied to brick machines already in use. 


edges, the mould being raised from the palette or 
plate on which the bricks are made. It has, we 
understand, given perfect satisfaction wherever 
used. Rights can be obtained of P. Murguiondo, 
Baltimore, Md., who is the patentee’s agent for the 
United States. 


The brick comes out smooth, with perfect sides and. 


axes 


A BODY HAS NO WEIGHT WHILE FALL: 
ING FREELY BY GRAVITY.* 

RAVITY acts upon a body in an uninter- 
, rupted stream of force. While the body | 
is at rest, this stream is incessantly entering, 
pervading, and leaving it. In doing this last, the 
force is as incessantly being destroyed by being 
equilibriated, or reacted against, by the equal 
opposing force of compression or of tension in- 
herent in whatever other body keeps it at rest. 
This reaction of two forces is always attended 
by strain; that is, by either pushing or pulling ; 
and in the case of a body at rest, the vertical 
strain which gravity produces is called its weight. 
But when a body begins to fall freely, or un- 
resistedly, it instantly becomes converted as it 
were into a reservoir, into which all this stream 
of gravity becomes stored up or accumulated, 
instead of being lost or destroyed as before. 
This stored-up force now becomes motion alone, 
without any strain, inasmuch as there is now no 
opposing force for it to strain or react against. 
Consequently, the body moves faster and faster, 


as the quantity of stored-up force gradually be~- 


comes greater. This quantity of force, or, in 
other words, the quantity of force which produces 
motion in a given body, is directly proportionate 
to the velocity of the body ; and since in a body 
falling freely all the force produces velocity alone 
without strain, the velocity becomes an absolute 
measure of the proportionate total quantities of 
force in it at different stages of its fall. 

A body so falling for one second acquires a 
velocity of 32'2ft. per second; and at the end 
of two seconds a velocity of 64°4ft. per second. 
Consequently, by the end of two seconds, there 
is stored up in it exactly twice as much force of 


| gravity as at the end of the first second; and so 


on, according to the number of seconds. Butif from 
the beginning of its fall the body retained stored up 
in it that increment of gravity also which had 
previously constituted its weight, this propor- 
tionality could not possibly exist; for at the end 
of the first second, the quantity of gravity in the 
body would be the sum of the weight.and of the 
gravity accumulated during that second; and at 
the end of the second second, it would be the sum 
of the weight and of the gravity accumulated during 
two seconds ; and the last of these sums would not 
be twice as great as the first. There is, therefore, 
no gravity in a body falling freely except that 
which enters it from the moment it begins to fall. 
All the gravity ina body may exhibit itself either 
as weight or as motion, but not as both of these at 
the same time ; for the same identical increments 
of force can never produce both strain and motion 
at the same time. Therefore, the quantity which 
produces the strain called weight cannot at the 
same time produce motion ; nor can it, while pro- 
ducing motion, produce weight also. 

To a person at all conversant with the subject, 
the foregoing will of course appear to be nothing 
more than a useless play upon words, and, in de- 
ference to the opinions of such persons, the writer 
would not have presented them. But inasmuch as 
there are many purely practical men who find it 
difficult to divest themselves of the idea that there 
is in a falling body a certain inherent property 
called weight; which assists gravity by some kind 
of pushing process in expediting its fall, he was 
induced to. offer these remarks for their con- 
sideration alone. 


Ancient Lieur Towrrs.—Before the Great 
Fire the steeple of old Bow Church in London was 
furnished with a lantern intended to direct 
travellers from the north during the night; and in 
Barbican was a tower with a light for a similar 
purpose. 

Mr. Dinsman, of Upper Sandusky, Ohio, has 
discovered a process of hardening copper, and has 
secured a patent for it. The art is supposed to 
have been lost. The material is properly called 
silicated copper, and can be worked without friction. 
All necessity for oiling machinery made from it is 
said to be obviated. 

i EROF 


* Extracted from the ‘Journal of the Franklin Institute. 
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DETACHED. LEVER ESCAPEMENT.*—IV, 

The Table Roller.—This is the name of a fork 
and roller action which has been employed more 
than any other. The greatest part of English and 
Swiss watches have the table roller. The roller ig 
a disc of steel carrying the impulse pin. The part 
of its circumference next to the pin is filed out a 
little, to form the passing hollow. The fork hag 
on its extremity a notch to receive the impulse pin, 
which must pass freely and with a little shake 
through it. The safety action is effected in English 
watches by an upright pin (guard pin) projecting 
from the surface of the lever, very near the bottom 
of the fork and corresponding to the passing hollow 
in the roller, which allows it to pass the centre 
line. During the free vibration of the balance, 
the guard pin lies at a very little distance from the 
roller edge. The Swiss escapements have, instead 
of the guard-pin, a projecting edge of the lever 
near the bottom of the fork. To complete the 
safety action, which would be rather deficient at 
the moment the impulse pin is leaving the fork, 
this latter has two horns projecting beyond 
the acting edges. The inner sides of these 
horns, or the sides turned towards the im- 
pulse pin, are formed by two excentric circles. 
The impulse pin, when the lever is resting against 
the banking, passes these inner circles at a very 
little distance, thus preventing the fork from 
falling back ta the other side, until the guard pin 
is safely out of the passing hollow. The edge of 
the roller must be carefully rounded and polished, 
to reduce friction to the smallest possible amount 
when, by some cause, the pallet leaves its place of 
rest. A diagram was shown in which the 
table roller was placed in its different posi- 
tions. It may be here observed that the 
form of the impulse pin has been made very 
differently, though it is of the greatest importance 
to give it a good and proper shape. In many 
English watches we find cylindrical pins,—de- 
cidedly avery bad system. A cylindrical pin will 
not admit an advantageous transmission of move- 
ment, a consequence of which is a loss of power 
both in the unlocking and in the lifting action; 
besides it is a source of other irregularities, the pin 
touching in certain positions of the watch the 
bottom of the notch if this latter is not very deep 
and if the pivots of anchor and balance have much 
shake in the holes, In many Swiss watches the 
impulse pins have an elliptical profile, which is 
much better than the cylindrical form, A cylin- 
drical pin flatted down by one-third of its diameter 
ig very appropriate for economically transmitting 
the moving power without any loss by useless drop. 
. In diagram 9, the flatted cylindrical pin is shown. 
At the same time the dotted lmes illustrate the 
disadvantageous action of a full cylindrical pin. 
This disadvantage increases with the diameter of 
the pin. The triangular form of the impulse pin 
is also very commendable, and admits as well as 
the preceding of the most profitable application of 
the moving force. Yetit may be said that the 
flatted cylindrical pin is stronger, and, conse- 
quently, may be expected to oppose a greater 
resistance against breaking, when striking violently 
against the banking. 

Double Roller Escapement.—By this designation 

we know an improved safety action, which is now 
very much made use ofin the better English and 
Swiss watches. The fork and roller action shows 
no difference to that of the table roller. There is 
-asmall disc of steel or roller fitted onthe lower 
part of the balance staff, and in corresponding 
height to it a pointed index-piece or guard-pin 
‘screwed or fastened to the lower side of the lever 
on its fork end and projecting towards the balance. 
The small roller is merely for the safety action ; 
and has a hollow of sufficient sizeto allow the index 
ġo pass. | 

Diagram 10 represented a double roller escape- 
ment with triangular impulse pin and several 
kinds of guard-pins. A comparison between the 
respective value of these two systems most in use, 
speaks strongly in favour of the doubleroller. The 


* By Moritz Grossman. ‘Being the Essay for which 
a prize of thirty guineas was awarded, Extracted from 
the Horologicat Journal. 
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ane | diagram of the table roller showed clearly that the 


arc and angle of intersection of the roller edge 
in the guard pin circle, is much smaller 
than that of the impulse pin in the circle 
through the acting edges of the fork, the former 
being 25°, and the latter 55-75°. This dispropor- 
tion is of less consequence in escapements with large 
lifting arcs. But in our time the better horologists 
have aimed at giving more freedom and detachment 
to the vibrations of the balance by diminishing the 
lifting angles; and in such escapements, when 
made with the table roller, the intersection of the 
guard pin and roller edge is so shallow that the 
least side shake of the balance and anchor pivots 
will make the detaining action avery doubtful one. 
This caused the return to the original plan of 
Mudge, whose first lever escapement was a double 
roller one. 
greater arc of intersection for the safety action, 
than for the fork and roller. The 
roller is not only preferable for giving a 
greater efficiency and soundness to the safety action, 
it has still another and very important advantage in 
all such cases in which by external influence the 
pallet leaves its resting condition and the guard 
pin must be detained by the roller edge. Then the 
small roller will not cause so much friction on its 
circumference as the table roller. The effect of 
this friction will be still more diminished, because 
it is applied at a smaller distance from the centre 
of the balance, and transmitted by a greater length 
of lever, compared to the table roller. 

Lhe two-pin lever is quite an original contri- 
vance, and is doubtless, especially in its improved 
and jewelled form, the best fork and roller action 
that exists. Itis based upon a separation of the 
unlocking and impulse function, effecting both in 
a very advantageous way. The end of the lever is 
a fork with a wide notch, on which it receives the 
unlocking action by two upright pins, fixed in the 
roller near its edge. Between these two pins there 
is a small notch in the roller, the purpose of which 
is to receive the impulse by an upright pin fixed 
into the lever very near the bottom of the fork. 
This pin atthe same time serves as guard pin, 
passing through the notch in the roller and resting 
at a very small distance from the roller edge during 
the free vibration. The distance of the two unlock- 
ing pins from each other embraces the whole arc 
of lifting at the roller, and, by this arrangement, 
the unlocking takes place in the line of centres and 
consequently under the most favourable circum- 
stances, Diagram 11 showed the position of the parts 
in their different functions. The impulse action of the 
two-pin lever shows a reversion of the common prin- 
ciple, as the notch ig in the roller instead of the 
lever, and the lever carries the impulse pin instead 
of the roller. The effect is quite the same as that 
of the common fork, except a complementary 
impulse, which is given by the prong of the fork, 
opposite to the one on which the unlocking had 
been performed, to the unlocking pin, that did not 
unlock. This secondary impulse, if the parts are pro- 
perly made and pitched, avoids all the loss of power 
arising out of the necessary drop, and thus we see 
in .the two-pin lever system the greatest economy 
of moving power both inthe unlocking and impulse 
action. ‘The two-pin lever was invented by George 
Savage. A fork and roller of this kind must be 
made very carefully and would hardly do any ser- 
vice at all if executed in such a careless way as 
the fork and roller parts of the lower kinds of 
lever watches are generally made. The considera- 
tion of the superiority of this system could not 
remove the apprehension that the acting parts, not 
being jewelled, might be worn out in a rather short 
time, or that those thin pins might be bent acci- 
dentally, when cleaning and repairing the watch. 
These circumstances created the desire of contriving 
aform of the two-pinlever, possessing all the valua- 
ble qualities above mentioned, united with the 
durability and soundness of jewelled acting parts. 
These pursuits led to several improvements ; and it 
seems, that the inventor, G. Savage, himself did a 
step in that direction, jewelling the notch by insert- 
ing two very small rubies into it and replacing 


the two unlocking pins in the roller by a broad 


ruby pin. Still the impulse pin was kept with its 
liability to wear and to be bent, 


The double roller admits even of a- 


double - 
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THE DESENS’ LIFE BUOY. 
This apparatus consists of a sort of boat, some- 
what the shape of a child’s cot. The bottom, 
which may be made either of canvas or twilled tick, 
forms a bed in which the occupant can lie at ease 
and recline comfortably with his back against the 
top, as if it were a bolster. The upper part is 
formed of cork, and forms a float which keeps the 
bather buoyed up with the greatest ease and safety. 
The sides, being open network, admit the water. 
They are kept in form by a frame of hollow iron 
tubes, which also supports the body of the machine. 
At the foot of the apparatus there are two pieces 
of cork, fitting the soles of the feet, and communi- 
cating with a copper screw, upon which they act 
by a swivel motion. This screw acts as a propeller 
and rudder, and the bather can with ease regulate 
the course he wishes to be steered. By pressing 
his right foot on the right hand piece of cork he 
goes to the right; on placing his left foot on the 
left hand piece of cork he proceeds in the opposite 
direction. Either for bathing purposes, or, more 
important still, as a life-buoy, M. Desens’ inven- 
tion seems to be very effectual. It was said that the 
apparatus with which the experiments have been 
made weighs about 30lbs., and that it is capable 
of supporting no less than twenty persons, and — 
that a machine made twice that size would be able 
to preserve the lives of twice as many. We are 
‘not aware whether the apparatus has ‘been tested 
at sea during a moderate gale. If such is the 
case we should like to be informed if the propeller 
and rudder answered the expectations of the 
inventor, 


MR. GRAHAM ON METALS. 

Among the papers read at the closing meeting of 
the Royal Society’s session, there was one by the 
Master of the Mint, which is likely to engage the 
attention of chemists and metallurgists, for it carries 
on, and with striking results, the researches arising 
out of Mr. Graham’s important discovery of dia- 
lysis. Treating of the absorption and dialytic sepa- 
ration of gases by colloid septa, the first part of the 
paper gives the results obtained by a septum of 
caoutchouc, and the second part those of different 
metallic septa at a red heat. It has long been 
known that palladium and some other metals, 
when heated, absorb gases. Mr. Graham now 
finds that palladium will take up several hun- 
dred times its bulk of hydrogen, and that iron at a 
low red heat absorbs a considerable quantity of 
carbonic oxide ; and that, contrary to long-standing 
belief, this gas does not act on the surface of the 
metal only, but permeates its entire substance. 
This fact is particularly interesting to metallurgists. 
Having taken up the gas, the iron will retain it for 
any length of time, and in this condition is best 
adapted for conversion into steel, as by the permea- 
tion of the carbonic oxide the subsequent process 
of carbonisation is largely facilitated. Hence arises 
the suggestion that the process of acieration would 
be best accomplished by changes of temperature ; a 
low red heat to fill the iron with carbonic oxide, 
after which it may be put away, if required, to 
await the final process at a high temperature of 
conversion into steel. Concerning another form of 
iron, Mr. Graham remarks that wrought iron, in 
the course of its preparation, ‘‘ may be supposed to 
occlude six or eight times its volume of carbonic 
oxide gas, which is carried about ever after. How 
the qualities of iron,” he asks, “ are affected by the 
presence of such a substance, no way metallic in 
its characters, locked up in so strange a way, but 


capable of reappearing at any time with the elastic 


tension of a gas, is a subject which metallurgists 
may find worthy of investigation.” It would not 
be easy to overrate the importance of the paper of 
which we have given here so brief a sketch, for it 
is remarkably suggestive and original throughout. 


y 


VARNISH FoR PAINTINGS.—'Take mastic, 6 
ounces, pure turpentine, 4 an ounce, camphor, 2 
drachms, spirits of turpentine, 19 ounces ; add 


first the camphor to the turpentine ; the mixture is 


made in a water bath; when the solution is 
effected, add the mastic and the spirits of turpen- 
tine near the end of the operation ; filter through a 
cotton cloth, 
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ABSORBING FUNCTION OF THE SKIN. 


M. Scoutetten has communicated to the Academy 
of Sciences at Paris a memoir on cutaneous absorp- 
tion and the causes which prevent or favour it. 
He refers to the great number of seed vessels in the 
skin and the fatty matter which they secrete ; to 


the glands which supply the perspiration and the | 


numerous saline matters which it holds im solution 
and deposits by evaporation ; and to the combina- 
tion of these matters with a variety of foreign sub- 
stances floating in the atmosphere, thus forming a 
layer upon the skin, protecting it against irritating 
and penetrating agencies. He states that three 
‘things are unfavourable to cutaneousabsorption—-the 
fatty layer which lubricates the skin and adheres to 
all its parts, the scaly and indented structure of the 
outer coating, and the volume and the coherence 
of the molecules of water. The state and nature 
of bodies have a decisive influence upon the absorb- 
ing function of the skin. Bodies exist in three 
conditions—gaseous, liquid, and solid. The mole- 
cules of gases, being very minute, penetrate across 
the pores of the skin, for the absorption of oxygen 
‘is indispensable to the formation of blood ; if this 
be prevented suffocation ensues. All gases, even the 
most foetid, are absorbed by the skin. Liquids 
which pass easily into the gaseous state are 
promptly absorbed, especially if they have the pro- 
perty of dissolving fat, such as ether, chloroform, 
the essential oils, benzine, glycerine, &c.; and some 
solids which are susceptible of volatilisation also 
penetrate our tissues by absorption, such as cam- 
phor, musk, &c. 


HOW TO MAKE NITROGLYCERINE SAFE. 


PROFESSOR SEELY, in the Scientific American, 
notices the following methods of “ protecting ” 
nitroglycerine :—First, Mr. Noble proposes to dilute 
the nitroglycerine with wood naphtha. These two 
liquids mingle in any proportion, and the explosi- 
bility of the mixture may be reduced to any desired 
‘extent. Probably a mixture containing about 25 
‘per cent. of naphtha could not be made to explode 
by percussion, or gradual heating. When the 
‘nitroglycerine is required for use, water is added to 
the mixture and takes from it the naphtha, while the 
pure nitroglycerine sinks to the bottom. This plan 
is, however, liable to serious objections. 1. The 
‘expense of the naphtha and loss of nitroglycerine in 
washing with water. 2. The volatility of the 
naphtha: whenever the mixture is exposed to air 
‘some of the naphtha escapes, and the nitroglycerine 
might pe left unprotected. 3. It is probable that 
there would be a chemical action between the sub- 
stances. 4. The naphtha and the vapour from it 
are very combustible. The vapour mixed with air 
would be an explosive mixture. Second: It has 
been proposed by several persons, quite inde- 
pendently of each other, to keep the nitroglycerine 
mixed with sand, or other inert substances which 
should serve as a conductor of heat, in the same 
way as the glass powder in Gale’s gunpowder mix- 
ture. This plan would greatly increase the weight 
and bulk of packages, and great loss would be 
sustained by reason of the adhesion of the nitro- 
glycerine to the sand. Third: Dr. Henry Wurtz 
proposes to make a thorough mechanical mixture 
or emulsion of the nitroglycerine with a saline 
solution of the same specific gravity. A solution 
of nitrate of zinc, lime, or magnesia, will probably 
be found to be suitable. When the nitroglycerine 
is needed for use, water is added.to the mixture, 
when the oil subsides and may be drawn off. 
Further experience seems to be needed to deter- 
mine how long the mixture may be maintained 
without spontaneous separation. Fourth: I have 
proposed to prepare the nitroglycerine more 
carefully, in order that it shall be perfectly freed 
from-acid; and to prevent any future accumulation 
of acid, I propose to keep suspended in the oil a 
small quantity of a substance in powder which 
shall neutralize any acid which may be generated, 
and which of itself shall have no action on the oil. 
This method is offered as an efficient prevention 
of spontaneous decomposition. The amount of 
neutralizing powder required is very little—60 
grains to the pound of oil might be sufficient. The 
quantity is so small that it would not interfere with 
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the use of the oil, and need never be removed from 
it. In actual practice one or more of these plans 
may be combined. The fourth is compatible with 
all the others ; nitroglycerine should not be kept in 
storage unless it is free from the danger of its most 
formidable property—the liability to spontaneous 
change. 


SPLICING THE ATLANTIC CABLE. 

The operation of splicing a cable of such length 
aad importance as the Atlantic telegraph, is a 
labour which involves the utmost scientific and 
mechanical skill, for a faulty joint might delay the 
working of the wire for weeks. How it was made 
on board the Great Eastern may, however, be very 
simply told. The end of the cable, stowed in the 
aftermost tank, was brought out, and about six 
fathoms’ length of its wire and hemp covering 
untwisted, and while this was being done the same 
operation was going on and to the same extent 
with the shore end which was picked up from the 
buoy. In this manner the gutta-percha insulator 
was quite laid bare, and then the gutta-percha 
itself was cut away for a considerable length of 
both portions. The strand of copper conductors 
was next unwound from each end, and the two 
joined together by close plaiting. Every copper 
wire plaited together was of a different length to 
that to which it was bound, so that at no one place 
were any two joints near each other. Every 
junction, too, was firmly bound round with fine 
wire, and further secured by strong soldering. 
When the conductors have been thus, as it were, 
welded together to the perfect satisfaction of the 
electricians, another class of workmen came upon 
the scene—the men who insulate with gutta-percha. 
This is the most important work of all, and every 
step in its long process is watched with the most 
careful scrutiny. With fine bands of softened 
gutta-percha, about as broad and not thicker than 
ordinary tape, they envelope the conductor in fold 
after fold, each laid transversely to the other, and 
each as it is wound round having its edges melted 
firmly together by the flame of a small spirit lamp. 
As the operation progresses the insulating com- 
pound is laid on in thicker bands till the whole core 
is covered with a perfectly homogeneous mass as 
impervious to water as granite itself. When this 
was effected the splice was lowered over into the 
sea, and the huge coils in all the tanks having 
been previously joined together the whole was 
tested through to ascertain the perfectness of the 
splice by a series of messages to and from the 
telegraph-house. An ordinary conversation was 
carried on with very rapid signalling, and the 
result was that in a short time the joint with the 
shore end was pronounced absolutely faultless. 
The light signals were as strong and as distinct to 
follow as those which would be made by a common 
morse needle. 


MOSAIC DECORATION. 

Those interested in the recent efforts made by 
the Department of Science. and Art to introduce 
mosaic as a means for decoration in this country 
will be glad to study the very successful reproduc- 
tion of Mr. Leighton’s design for the wall arcade 
—the figure of Cimabue. This is now in the 
“ boiler ” building, close to the collection of works 
in mosaic, and should attract much attention. 
The figure is mainly white; the ground upon 
which it is placed gold. ‘The process of manu- 
facture is as follows: Minton’s earthenware tesseree 
are gummed, face downwards, upon a cartoon in 
outline of the figure to be reproduced ; this cartoon 
having been prepared by a competent draughtsman 
and the design reversed, in effecting which tracing 
serves, the act of placing the tesseree is intrusted 
to females, for whom very little training suffices. 
We note this because one of the objects in view is 
to afford profitable employment for persons who 
are not adapted to physical labour or are unfitted 
by any means for ordinary female employments. 
When the whole surface has been covered by dice 
of colours proper to the design, a frame adapted to 
the space to be decorated is placed about the work 
and Portland cement poured in, so as to form one 
mass of dice, frame and cement. The work is 
then turned face uppermost, the cartoon washed 
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off, and the picture appears complete and practically 
imperishable. The colour of these works is subject 
to improvement in many respects, the figure of 
Cimabue being peculiarly well adapted to the 
process as at present employed. Beyond a doubt, 
these improvements can be made and the chromatic 
scope of the materials enlarged. As it stands, 
however, the resemblance of the mosaic to a 
fresco-painting, except as concerns the peculiar 
lucidity and brilliancy of that method in Art, is 
striking. ‘There is a considerable clearness and 
great freshness of colouring in the pitture, and, 
what is best, none of the glitter which is so in- 
jurious to the artistic effect and decorative propriety 
of the more brilliant glass mosaics, such as have 
been hitherto employed for figures of the series to 
which that of Cimabue pertains. The material 
seems peculiarly fitted for external use, and is to 
be employed for the decoration of certain panels 
inserted in the upper part of the now nearly com- 
plete facade of the new buildings at the South 
Kensington Museum. The process is recom- 
mendable on account of its comparative cheapness. 


CORK SPRINGS. 


Tn a recent report upon new mechanical appli- 
cations the secretary of the Franklin Institute called 
attention to the use of cork in place of india-rubber 
as a support for freight cars and like heavy vehi- 
cles. One would not be led by any means to 
predict the efficiency of cork in this connection 
from ordinary impressions of its properties. The 
cork used for these springs is of the commonest 
description, harsh, hard, and full of fissures. Itis . 
cut into discs of about eight inches diameter, each 
pierced with a central hole. Previous, however, to 
cutting it it is soaked in a mixture of molasses and 
water, which gives it some softness and renders it 
permanently moist. A number of these corks 
discs are placed in a cylindrical cast iron box, a flat 
iron lid or disc is placed over them, and by 
hydraulic pressure is forced down so as to reduce 
the thickness to one-half. A bolt is then run 
through box, corks, and cover at the centre, and a 
nut being screwed on this holds all in place, when 
the press is relieved, and the box of compressed 
cork, disc, or cork spring is ready for use, One of 
these springs, placed in a testing machine under a 
weight of 20,000 1b., shows an elasticity suggestive 
of compressed air in a condensing pump. One 
would expect, from the appearance of the material, 
that under heavy pressure it would be pulverised 
or split into shreds, especially if this pressure was 
assisted by violent shocks; but, in fact, no such 
action takes place. A pressure which destroys 
india-rubber, causing it to split up and lose its 
elasticity, leaves the cork unimpaired, and, with the 
machinery in use, it has even been impossible, with 
any pressure attainable, to injure the cork, even 
when areas of but one inch were acted upon. In 
connection with this subject the president, Mr. 
William Sellers, remarked, at the conclusion of the 
secretary’s report, that he had for some five years 
employed a forging machine in which a spring of 
the form and material above described was used 
and subjected to continual and violent shocks, and 
that its performance had been most thoroughly satis- 
factory, with no signs of deterioration. 


Tests oF Raris.—The following tests of the 
strength of different kinds of rails to resist the blow 
of a hammer are stated by the American Railway 
Times to have been made at the machine-shops of 
the Boston and Providence Railway Company, 
under the supervision of the master mechanic, Mr. 
George S. Griggs. The rails were placed under the 
steam-hammer separately, resting on blocks of iron, 
placed 14in. apart. Each piece of rail was about 
3ft. long, and each received the same drop of ham- 
mer, the hammer weighing 700lb. :— 


Lbs. No. of 
to yard. blows. Bent. Dented. 
Cast-steel rail TT EVET ELI SET) 60 oooaes 85 Coe ere Zin, eeetee 1-16in. 
Steel-headed rails ss... CS sisiee 42, žin. saines şm. 
English rail (2 samples) 56 ...... 24) were. Sin, žin 
English rail ...........c08 BG asss AD. seine a Broke ......— 
American Common sss... 56 sesse T3 assess Sin, osses 3-16in 


There was no fracture in any of the above, except 
in the English marked “ broke.” 
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USEFUL HINTS.* 


Sorr Sotpers.—Tin and lead in equal parts. 
Easier of fusion still is tin, lead, and bismuth, in 
equal parts; or one or two bismuth, one lead, and 
one tin, easier still. For soft soldering brass, tin- 
foil makes a fine juncture, applied between the 
joints, care being taken to aviod too much heat. 
‘This is most excellent for fine brass work. The 
tin-foil must he moistened in a‘strong solution of 
sal-ammoniac. 

A. SOLDER For Lrapv.—2 parts lead and 1 part 
tin. Its goodness is tried by melting it and pour- 
ing the bigness of a dollar piece upon the table; 
for if it be good there will arise little bright spots 
in it. Apply rosin when you use the solder. 

PLUMBER'S SOLDER.—1 part bismuth, 5 parts lead, 
and 3 parts tin, forms a compound of great im- 
portance in the arts. 

COMPOSITIONS oF Prwrer.—l. 100 parts tin, 
17 parts of antimony; the French add a little 
copper. 2. 12 pounds of tin, 1 pound of antimony, 
4 ounces of copper. 3. 7 pounds of tin, 1 pound 
of lead, 6 ounces copper, 2 ounces zinc. Melt the 
copper first. 

Warme Mrran.—10 ounces lead, 6 ounces bis- 
muth, and 4 drachms of antimony ; or, 2 pounds 
of antimony, 8 ounces of brass, and 10 ounces of 
tin. ; 

Mosaic Mrxture.—Equal parts of tin, bismuth, 
and mercury, forms a metal used for various orna- 
mental purposes. 

Sitvery-Looxine METAL.—A. very fine silvery- 
looking metal is made from 100 parts tin, 8 parts 
` antimony, 1 part bismuth, and 4 parts copper. 

Meta For Fiore Vatve Keys.—4 ounces of 
lead and 2 ounces of antimony. 

GERMAN TiTaANrumM.—2 drachms of copper, 1 
ounce of antimony, and 12 ounces of tin. 

Spanish Trrantum.—8 ounces of scrap iron or 
steel, 1 pound of antimony, and 3 ounces of nitre. 
The iron or steel must be heated to whiteness, and 
the antimony and nitre added in small portions. 
Two ounces of this compound are sufficient to 
harden one pound of tin. 

BRITANNIA METAL.—4 ounces of plate brass, 4 
ounces of tin; when fused, add 4 ounces of bis- 
muth and 4 ounces of antimony. This composi- 
tion is added at discretion to melted tin. 


' COLUMBIA METAL.—4$ pounds of tin, 4 pound 


of bismuth, $ pound of antimony, and 4 pound of 
lead; or, 100 pounds of tin, 8 pounds of antimony, 
1 pound of bismuth, and 4 pounds of copper. This 
alloy is used for making tea-pots, and other vessels 
which imitate silver. i 

Tyre Merar.—10 pounds of lead and 2 ounces 
of antimony. The antimony is added when the 
lead is in a state of fusion. The antimony gives 
hardness to the lead, and prevents its contraction 
when cooling. For small types: 9 pounds of lead, 
2 pounds of antimony, and 1 pound of bismuth. 
The antimony and bismuth are added when the 
lead is melted. This alloy expands in cooling ; 
the mould is therefore entirely filled when the 
metal is cold, and no blemish is found in the 
letters. Stereotype plates are formed of this alloy. 
Some employ tin instead of bismuth. Type metal 
of the French letter-founders: Four-fifths of lead 
and one-fifth of regulus of antimony. The letter- 
founders of Berlin use 11 pounds of antimony, 25 
pounds of lead, and 5 pounds of iron. Many add 
tin, copper, and brass; while some make their 
types from 3 parts of lead, to 1 of antimony. 

GERMAN SILvEeR.—1. 25 parts nickel, 20 parts 
zinc, and 60 parts copper. If for casting, add 3 
parts of lead. 2. 16 parts copper, 8 parts zinc, 
and 3% parts nickel. 3. 8 parts of copper, 34 
parts zinc, and 2 parts of nickel. 4. 28 parts 
‘copper, 13 parts zinc, and 73 parts nickel. 5. Cop- 
per, 8 parts; zinc, 34 parts; nickel, 3 parts. This 
last is a very beautiful compound. It has the 
appearance of silver a little below standard. By 
some persons it is even preferred to the more ex- 
pensive compound. Manufacturers are strongly 
recommended not to use a metal inferior to this. 

SPECULUM METAL.—}. Copper, 64 parts; grain 
tin, 29 parts. Melt the metals separately, under 


* From “ Larkin’s Brass and Iron Founder’s Guide.’ 


“Puruisis.—The method of treating 
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a little black flux. Incorporate thoroughly by 
stirring with a wooden spatula; then run the metal 
in the mould, so that the face of the intended 
mirror may be downwards. 2. Copper, 32 parts ; 
tin, 14 parts; arsenic, 2 parts. A very good 
metal. 3. Copper, 32 parts; tin, 13% parts; 
arsenic, 14 parts. 4. Copper, 32 parts; tin, 15 
parts; arsenic, 2 parts. Better than 2 and 3. 5. 
Copper, 32 parts; tin, 15 parts; brass, 1 part; 
silver, 1 part; arsenic, 1 part. A most excellent 
metal, and by far the whitest, hardest, and most 
reflective metal I have ever yet met with. 6. 
Copper, 6 parts; tin, two parts; arsenic, 1 part. 
Sir Isaac Newton’s mixture. It is a compact 
metal enough, but very yellow when polished. 7. 
Copper, 3 parts; tin, 14 parts. Compact, and 
whiter than the last. 8. Brass, 6 parts; tin, 1 
part. Compact, but too yellow. 9. 2 parts of 
7th composition, and 1 part of 8th. Compact, but 
much too yellow when polished. 7, 8, and 9, are 
experiments by professor Molyneux, F.R.S. 
10. Copper, 32 parts; tin, 2 parts; arsenic, 1 
part. A pretty goodmetal, but polishes too yellow, 
Professor Mudge’s composition. 


SCIENTIFIC NOTES. 


Action or CARBONIO OXIDE on THE Putsz.—The 
researches of Professor Traube, reported to the Vienna 
Academy of Sciences, show that small quantities of car- 
bonic oxide cause a series of changes in the frequency of 
the pulse, and the tension of the arterial system, which 
may thus be described :—With the pneumogastric nerves 
and the spinal cord ‘uninjured, there is observed in a few 
seconds after the inspiration of the gas, a sudden rise in 
the frequency of the pulse, which may even become twice 
as great as it was at the beginning of the experiment. 
Then there comes a period in which its frequency again 
diminishes, tillit is no more than the half of what it 
was originally. After this itrises anew, going once more 
beyond its original rate, though not so much as in the 
first rise. A. little before the paralysis of the heart, there 
occurs once more a great diminution of the frequency. 
The variations in the frequency of the pulse may there- 
fore be considered in four stages ; the first and third, in 
which it rises ; the second and fourth, in which it sinks. 

NATURE OF THE HEART’S Contraction.—M. Marey, 
the inventor of the myograph, has been studying the 
action of the muscles of the heart in comparison with 
that of the ordinary muscles, and has communicated 
the results of his researches to the French Academy. 
The contraction of the muscular fibres of the heart, 
like those of the bands of non-striated muscle, are con- 
tinuous, and not vibratory like those of the ordinary 
muscles. In order to establish a relation between the 
phenomena of contraction in the two sorts of muscular 
tissue, M. Marey says that a ventricular systole, how- 
ever slow, corresponds to a single muscular contraction, 
and that thus a systole holds the same relation to a 
contraction that a muscular vibration (with ordinary 
muscles) does to the peculiar sound or musical note it 
produces. 

Unrinizing Naturan Gas.—The inhabitants of Baku, 
on the Caspian Sea, have recently utilized the emana- 
tions of carburetted hydrogen gas which rise from the 
waters, for lighting purp:ses. The gas is collected by 
means of large funnel-mouthed tubes, which are attached 
to floating rafts and dipsome feet intothe water. Baku, 
it may be remembered, was the sacred city of the 
Guebres, or Fire-worshippers, and the neighbourhood 
abounds with naphtha springs and ‘‘blowers” as they 
are called in the north of England, which consist of 
streams of inflammable gas issuing from the ground. 
The most extensive of these “blowers” is known by the 
name of the “perpetual fire,” and is situated some miles 
to the north-east of Baku. Itis anobject of great vene- 
ration, and is said never to have been extinguished. 

Raw FLESE AND BRANDY IN THE TREATMENT OF 
consumptive 
diseases by raw meat and alcohol appears, according to 
M. Fuster’s statements, to have been attended with won- 
derful results. It has now been tried in no less than 
2,000 cases, and in nearly all successfully. The patients 
increase in weight to the extent of two, three, four or 
six kilogrammes in the course of two or three weeks. 
M. Fuster recommends the adoption of his treatment 
for the following maladies :—Advanced anemia, the last 
stages of ague, typhus and typhoid, leucocythemia, 
albuminuria, and diabetes, and also in cases where there 
has been great loss of blood or seminal fluid. 

REPRODUCTION OF THE APHIDES.—One of the most 
singular phenomena in comparative physiology is the 
method of reproduction of these curious but common in- 
sects. Successive generations are produced without any 
generative system, Such at least has been the theory 
es T accepted till;within®?the last month or so. In 

rofessor Huxley’s fine memoir the author attempted to 
prove that the reproduction ofthe aphides is simply a 
process of budding, like that of the hydra, and to which 
M. Quatrefages gives the name of geneagenesis.”° 
Professor Owen, who thought the male sexual influence 
was transmitted from one generation to another and 
higher, called the process ‘f parthenogenesis,” or vir- 
ginal reproduction. But now it appears, from the recent 
investigations of M. Balbiani, that the so-called virginal 
or asexual aphides are true hermaphrodites; and thus 
the mystery is solved. The conclusion is avery startling 
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one; but since M. Balbiani is a naturalist well known 
for his elaborate researches amongst the lower animals, 
his explanation must be accepted until either Professor 
Huxley or Professor Owen comes forward and refutes it 


CHEMICAL NOTES. 


UNEEALTHY Action or Vonicanic Varovrs.—The 
recent terrible volcanic eruption near the island of San- 
torin has afforded M. Da Corogna an opportunity of 
studying the effects of the vaporous emanations upon 
the health of the population. His conclusions are, 
briefly, as follows :—(1.) These gases exert a decided. 
influence upon the system. (2.) They give rise especially 
to attacks of conjunctivitis, angina, bronchitis, and 
dyspepsia. (3.) The acid cinders are the direct cause of 
the eye affections, whilst the other maladies result from 
the hydrosulphuric acid. 

Proroxip# or NITROGEN IN Cnonera.—According 
to M. Ziegler, of Philadelphia, laughing gas is a reliable 
remedy in cases of Asiatic cholera. 

Cyanine blue has been foundto be a most sensitive 
test for free acids. Well-boiled water, which has been 
slightly tinted with the reagent, loses its colour the 
moment a few bubbles of air are blown through it from. 
the lungs, thus showing the action of so feeble an acid 
as carbonic in so small a proportion. 

M. Becquerel has presented to the Academy of 
Sciences at Paris a memoir on the formation of various 
compounds, especially earthy silicates. The facts 
described by him show what results may be expected. 
from the study of slow chemical action produced by the 
contact of solid and liquid bodies, whether we employ 
electricity as the chemical force, or whether we make 
use of the effects of endosmosis, in order to arrive at the 
reproduction of a certain number of mineral substances, 
particularly silicates. 

PRESERVATION or Lemows.—A correspondent of the 
Pharmaceutical Journal (Mr. Mee) writes that lemons 
may be preserved by the very simple process of varnish- 
ing them with a solution of shellac in spirits of wine. 
Fresh lemon juice is thus obtainable at all seasons of 
the year; and if the peel be required for flavouring, the 
skin of shellac may be easily removed by simply knead- 
ing the elastic lemon in the hands. 

Use or Anum IN Iron Sarzes.—A Vienna manu- 
facturer makes fire-proof safes, in which a certain ~ 
space is filled with powdered alum. ‘When the heat 
reaches this, the water of crystallisation is driven off, 
by which a great absorption of heat is produced and 
the temperature of the interior of the safe kept propor- 
tionately low. 

VALUE OF NITRATE OF SILVER IN MicRoscoricaL IN- 
QuIRIzS.—Nitrate of silver is so much used by human 
histologists, and so much reliance is placed on the results it 
gives, that it is necessary to draw the attention of students 
to a paper read before the Vienna Academy of Sciences on 
the 22nd of March last, by Dr. Federn. The author has 
been engaged in studying the arrangement of the parts 
comprising the tissues of the capillaries. The theory that 
capillaries are formed of flattened cells joined together is 
founded entirely upon the evidence derived from silver 
markings. The assertion that the parts mapped out by the 
silver markings are always each provided with a nucleus 
is incorrect. Some may often be observed to be without a 
nucleus; while one nucleus often extends into two of 
these parts. The markings by silver are due to the 
erossing of winding threads, which, at least in many places, 
project near to their crossings over the outline of the 
vessel, With strong magnifying powers, two layers can 
sometimes be distinguished both in the upper and lower 
walls of a capillary ; and, consequently, in the whole, at 
least, three or even four layers of crossing threads, Fur- 
ther, two crossing threads of one wall of a vessel may be 
clearly seen to bridge one over the other at the point of 
crossing, which could not be done in the intercellular sub- 
stance disposed crossed-shaped. The author does not go 
further into the nature of these threads, but points out that 
from the silver reaction alone no definite conclusion is to 
be drawn, because, as we know, besides intercellular sub- 
stance of the epithelium, the contractile substances of 
striped muscular fibres, and alsoprotoplasm, with, perhaps, 
other substances, are turned brown by silver. 

New Mops oF PREPARING OxycEN.—This has been 
devised by Herr Fleitmann, and has recently been experi- 
mented on by Herr Reinsch., The latter rubbed up 
chloride of lime and water till they formed a cream, sepa- 
rated the lumps, and shook up the cream with water. 
Allowing the mixture to deposit, he then poured off the 
clear solution, and heated it, along with a plece of peroxide 
of cobalt, in a retort to the temperature of 30° or 4u° Centi- 
grade, Atthis temperature oxygen was freely evolved. 
At a greater heat the liquid passed over. Peroxide of nickel 
behaved like the peroxide of cobalt, With copper salts a 
stronger heat was required, and less oxygen was obtained, 
On treating a saturated solution of chloride of lime witk 
chloride of manganese, only traces of oxygen were evolved, 
put the solution took a magnificent dark violet colour. 
Perchloride of iron gave as little oxygen. A small amount 
of manganese with it gave a violet colour. Chloride of 
lime is, therefore, a good test for detecting manganese in 
iron, 

PREPARATION OF Bonzs ror Manvure.—lIllienkof, a 
Russian chemist, gives the following process, which, it 
is said, has received the approbation of Liebig :—The 
author mixes 4,000 kilos. of ground bones with 4,000 
kilos. of wood ashes containing 10 per cent, of carbonate 
of potash, and adds 600 kilos. of quick lime, This mix- 
ture he places in a tank or fosse with water sufficient to 
make the whole moist. In a short time the bony 
matter is completely disaggregated by the caustic 
potash, and the pasty mass formed is then taken from 
the tank, dried, mixed with an equal weight of mould, 
and is then ready to be distributed, 


404 


NEW VACUUM ENGINE. 
HE action of this engine is based entirely on 
the laws of pneumatics, which are brought 

into play and made subservient to the gaining of 
motive power by the agency of a comparatively 
small quantity of heat—an ordinary jet of gas 
mixed with common air being all that is required 
for gaining a power equal to that of a horse, and 
moreover ensuring the greatest safety against 
explosion; such a thing being quite impossible, as 
all the pressures connected with the apparatus act 
externally, so that under the worst circumstances 
the parts could only collapse. The following 
figures willexplainthe different parts of the engine :— 
A1 A? are two tall but narrow tubes, made by prefer- 
ence of sheet copper, and bolted by their fanges top 
and bottom to the plates b, b, b!, 61. These tubes 
are similar in every respect, and tall, 6 or 12 feet, 
in proportion tothe power of the engine and the 
capacity of the driving cylinders. Surrounding 
these tubes is another outer casing made of ordi- 
nary metal, as tin, which is also bolted by its 
flanges top and bottom to the plates b, b, bt, b}, 
leaving a water space of 2 or 3 inches betwixt 
the two. Traversing this water space is a coil, 
d, d, d, (shown only at the top part of the draw- 
ing), but terminating at the outlet e. f, fan driven 
by the engine and connected with the coil d, d, d. 
g, funnel of water with the stop-cock at h for 
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regulating and giving the requisite quantity of 


. moisture to the blast of air rushing through the coil. 


The object of this arrangement is to keep the sur- 
rounding water at a low temperature. č, i, 4, i, 
are faced valves with ports at 1, 2, 3, having 
sliding valves i, 2, 7, 7, working on their surfaces, 
and corresponding openings or air-ports. I, I, I, I, 
are four pipes connected withthe tubes x, k, for sup- 
plying the gas-jets L!, L1, with air. m, two-way 
cock for admitting gas alternately to the jets, 
worked from the eccentric on the main shaft of 
the engine at y. nl, n%, (dotted lines), two pipes 
communicating from the vacuum tubes with top 
and bottom parts of the driving cylinder O, at 4, 5. 
P, sliding rod, working in a slot at the end of 
the bent lever pl, for opening and shutting alter- 
nately the top valves, having movable shoulders at 
t, t, for regulating the stroke. R, electric battery 
giving a constant stream of electricity for igniting 
the mixed gas and air. S, supply pipe with cock 
leading to the gas main and supplying the two-way 
cock, m. u, fly-wheel keyed on a secondary shaft, 
v, and worked at a much quicker speed than the 
first or crank shaft, w, by means of the teeth 
wheels x}, x1, Z, driving wheel for communicating 
the rotary motion to any desirable shaft or 
- machinery, — 

The action of the engine is very simple. Suppose 
for a moment that the gas-jet Li in the cylinder a? 
has been just cut cff by the two-way cock m, and 
top valve No. 1 been closed by the descending of 
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the excentric y: now, if the whole of the 
heated air which has just flown from the gas-jet be 
expanded twice its own bulk, or, in other words, 


‘heated to such an extent as to possess only half its 


natural density, and supposing this heat of the air 
were to be entirely absorbed by the sides of the 
tube and the surrounding water, there would then 
remain a vacuum in the tube equal to 7$lbs. per 
square inch, that is to say, the external air would 
press against its outward surface with that pressure. 
If, in like manner, we expand the air three times its 
own bulk, we should then havea vacuum, or external 
pressure, equivalent to 11}lbs. per square inch. 
And thus, if it were possible by the agency of heat 
to expel entirely every particle of air out of the 
tube and absorb the heat, we should reach the 
maximum of the atmospheric pressure, viz., 151bs. 
per square inch, and our tube, unless sufficiently 
strong to resist the outward pressure, would col- 
lapse. Again, suppose that after allowing the jet 
Li to have burned two or two-and-a-half seconds, 
and the air to have been expanded, we repeat the 
operation and close the" top valve and the gas 
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cock, as shown in the drawing, there will now 
remain a partial vacuum underneath the piston P, 
established by means of the communication 7! to 
5 ; and the valve No, 2 being wide open and allow- 
ing free circulation to the heated air flowing from 
the jet L?, the pressure of the atmosphere will 
immediately exert itself, through the pipe n 2, to 4, 
upon the top part of the piston P, and drive it 
down, and thus by means of the piston-rod and the 
other communications of the engine, give half a 
revolution to the crank, which moves in its turn 
the other mechanism of the engine. The up- 
stroke is repeated exactly in the same manner 
when the valves have been reversed, as will easily 
be seen on a little inspection of the drawing. 
WILLIAM ANYON, 


- Ir is stated that American manufacturers, espe- 
cially those employing fine machinery, have 
found, by a thorough system of test, that coal oils 
as lubricators are superior to sperm oils in the ratio 
of 100 to 84, a discovery extremely satisfactory 
from the great difficulty heretofore of obtaining 
regularly a grade of sperm or whale oil of uniform 
density, free from gum and foreign mixture. 


FIC. B. 
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DAVIES AND TAUNTON’S RATCHET BRACE. 

The “ combination drill brace,” of which we here 
give illustrations, is one patented by Messrs. 
Davies and Tauntons, of Birmingham, and is con- 
structed so that it may be used either as a ratchet 
or swing brace, and may also be arranged for carry- 
ing tap and dies, or cutters for cutting off the ends 
of tubes, &. Fig. 1 shows the tool arranged as a 
swing brace, the feed of the drill being effected by 
the screw shown at the top. The lower end of the 
bar forming the “ bow,” is inserted in the socket 
carrying the pawl, and secured to it by two set 
screws as shown; by slackening these set screws, 
the bow can be removed and a straight bar substi- 
tuted, thus converting the tool into a ratchet brace, 
as shown in Fig. 2. The screw for feeding the 
drill up to its work is in this case removed from the 
top of the bow and placed in the top of the drill 
socket, as will be seen in the figure. Figs. 4, 5, 
and 6 are respectively an outside elevation, a sec- 
tion and a plan of the drill socket showing the way 
in which it may be fitted with dies or cutters in- 
stead of a drill, The dies are placed in a recess 
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formed at the top of the socket, and are tightened 
up by means of a tapered key passing through a 
collar surrounding the head of the socket, as shown 
in the illustrations. The cutter for cutting off the 
ends of tubes is shown held in its position 
by an adjusting screw at the lower end of the 
socket or stock; and opposite the cutter is placed 
a set screw, by means of which the work can be 
held up to the cutter. The tube to be either 
screwed or cut, is of course inserted in the hollow 
stock. In cases where lightness is an object, the 
bow of the swing brace and the lever of the ratchet 
brace may be made of gas tubing, as shown in 
Figs. 7 and 8, and the outer end of the ratcket 
brace lever may, if desired, be furnished with a 
claw as shown in the latter figure. 


TYPE COMPOSING AND DISTRIBUTING MACHINE, — 
In consequence of the pressure upon our columns 
this week, caused chiefly by the length of the 
article on ‘‘Breech-Loading Rifles,” and the number 
of its illustrations, we are compelled to omit the 
continuation of the ‘* Type-Composing Machine.” 
Further diagrams and descriptivey matter will 

ppear in our next number. 
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Turner's and Fitters Handbook. By T. Green- 
wood, late of the Royal Arsenal, Woolwich. 
Fourth Edition. Halifax: published by the 
Author, Reliance Ironworks, California. 


This handbook on wheel and screw-cutting, taps 
and die-making, turning, speeding, &c., is better 
worth its money than is many a more bulky and 
pretentious manual. That it is properly appre- 
ciated is evidenced by its having reached a fourth | 
edition. Few books by working men reach to this 
honourundeservedly. Of course much of its contents 
is necessarily known toa large number of our 
readers, and probably the work itself is in the 
possession of many; and if that which we have 
tested to be a fair sample of the whole, then there 
is little to be wondered at in its popularity. We 
have thought it worth while to illustrate and 
describe Mr. Greenwood’s pitch-striker, as being at 
least interesting. The action of the tool is the 
same as a Single thread, and this gave the idea to 
the author which led to the production of the 
instrument. It is claimed for it that it always 
ensures a true thread, and that it answers for 
double, treble, or even more threads—left or right 
hand. The milled head H—which may have an 
index all round—is driven on to the screw (pitch 
one-sixteenth of an inch) and in contact 
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with part ot worm wheel N, in which, fits 
the tool E, F, from the end F to where 
the screw and part of worm wheel is fixed 
in the holder, on a flat, as seen at N. Then 
as the tool wears it may be moved to the next hole, 
and the pin at the same time. 


with a less opening at the end. And before they 
are turned to fit the holder a hole should be drilled 
at one end of each, about 4 in. diameter, and about 
1din. deep. Then heat one and flatten it to about 
one-sixteenth, as far from the end as the hole is 
drilled. This can be more quickly and better done 
than drilling a small hole. This is to be used for 
small diameters—the other for larger. A fine line 
made on each side, in the same plane as the 
diameter line or angle of the tool, will be useful 
asaguide to grind the tool to suit the index. 
The tool is to be used in the same manner as a 
chaser, which requires a slight pressure; then the 
part above and below will both cause the tool to 
traverse at the right longitudinal speed, and in- 
dent, while the bottom part of the space is cutting. 
This repeated a few times, says Mr. Greenwood, 
will give the true pitch required before using the 
chaser. The tables we have scanned are very 
good, occupy little space, and are very easy of 
reference. | 
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STOPPING SHOT HOLES IN SHIPS. 

An invention by Commander F. B. Warren, 
R.N., is thus described: It consists essentially of 
sheetsof lead fastened overthe damaged parts ofship 
by means of screws acting on the outside of vulcanized 
india-rubber suckers. Supposing the damage to 
be 6ft. or 20ft. square, or of any given dimensions, 
the space so damaged could be effectually covered 
and the water excluded in less time than it would 
take to nail the same quantity of lead on the 
bottom or sides of a ship built of wood. On the 
hull of the Fire Queen the experiment has been 
made between wind ard water, so that the outer 
pressure is very much less, and therefore more 
unfavourable to the experiment than it would be 
if it were totally immersed. The patch of lead 
with its screws and suckers still adheres as per- 
fectly as ever, although the Fire Queen is almost 
constantly under way, steams very fast, and the 
wash from her paddles beats directly on the face of 
the experimental patch. Altogether, as the officiay 
report states, the invention has been submitted to 
avery severe test. As all of Her Majesty’s ships 
number ‘‘divers” now among their crews, they 
have always the means on board of applying the 
principle, whether at sea or in harbour. 


Harmonious Colouring as Applied to Photo- 
graphs. By an Artist Photographer. London: 
Newman, Soho-square, W. 


Sr years ago the first edition of this shilling 
manual was published, and though since then 
various works with the same purpose have come 
into the field, the demand for this work has not 
diminished—evidenced by the fact that four large 
editions have been exhausted. The author's aim 
has been to unite simplicity with truth, brevity 
with completeness. The most simple methods of 
practice, consistent with the principles recognised 
in true art, are explained with as much brevity as 
regard to perspicuity and attention to detail will 
permit: the practical portions of each especial 
method of colouring being communicated, we are 
told, by artists of experience. To produce good 
results in colouring, it is not simply necessary to 
possess the manipulatory skill to imitate with some 
success the colour of the original. A first requisite 
in the education of the painter is a knowledge of |. 
the value of his colours—of their relations and 
harmonies—and of their effects in combination and 
juxtaposition. In this little work the educational 
partis very fairly treated, considering its size. 
From the section on “ Colouring in Oil” we extract 
the following paragraph :— . 

The photographer who desires to succeed in colouring 


his productions artistically, should certainly possess a 
knowledge of drawing, although by using only trans- 


SEA-SIDE MICROSCOPE. 


Messrs. Murray and Heath have recently intro- 
duced a new form of pocket sea-side microsvope, 
which is remarkable for portability and efficiency. 
It consists of a sliding body, to which a stage with 
springs is attached by a stout arm, which secures 
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| perfect steadiness, and at the same time removes 
the stage so far from the body that both opaque 
and transparent objects can be examined. In. this 
state it forms a convenient hand microscope for 
out-of-door work, To make it complete, a folding 
stand and mirror are provided, shutting-up quite 
flat, and then occupying only five inches long by 
one inch wide, but making when open a firm 
tripod ; on to this the microscope is secured by a 
small claw at the bottom of the stage, and a thumb- 
screw in the body. The instrument is provided 
with a triple separating English achromatic, but 
being furnished with the Microscopic Society’s 
thread, may be used with any object glass, 


parent pigments he may avoid the danger of destroying 
the resemblance which arises from the use of opaque 
colours, some of which, however, are essential to the pro- 
duction of that brilliancy and force which should charac- 
terise a well-executed and well-painted photograph. 
Some colourists have awarded the palm to water colours 
for this rather insufficient reason that the use of oil 
demands the experience and skillofan artist, forgetting 
that a lack of skill in the individual can in no way dis- 
parage the art itself; but if the advocates of water colours 
be right in concluding that the use of oil demands 
greater skill and ability, their argument must surely 
recommend ot colours, inasmuch as they guarantee in 
their use the competency and talent ofthe colourist ; but 
it seems to the writer that, in either art, he who has the 
highest order of artistic merit will succeed best, and that 
it is as easy to do a little in the one as in the other. | 
Additions have been made to this fifth edition 


of the handy-book, which have tended to enhance 


To Wasa Calico witHout Fapinc.—Infuse 
three gills of salt in fuur quarts of water ; put the 
calico in while hot, and leave it till cold, and in 
this way the colours are rendered permanent, and 
its value; and the whole is well worth the small | will not fade by subsequent washing. So says a 
sum charged for it. | ¿ady who has frequently made the experiment. 
ee Srzam.—As bearing upon the probability of steam _ 
Srowr remarks that needles were not sold in | boiler explosions by the admission of water upon 
Cheapside until the reign of Queen Mary, and that | heated iron, a simple experiment will show that 
they were manufactured by a Spanish negro, who | the keat contained in a given mass of red-hot iron 
refused to discover the secret of his art. is insufficient to convert any part of its own weight 
Mr. Twerepin, the well-known publisher of | of water into steam. A pint claret bottle may, 
the Strand, has in the press a work “On the] when filled with cold water, be safely held in the 
Choosing, Tempering, Annealing, and General} hand whilst a red-hot poker is thrust into it. If 
Management of Steel in its various Applications,” { care is taker to keep the hot iron from actual con- 
by Mr. George Ede, of the Royal Arsenal, Wool- | tact with the glass, the bottle will not be cracked 
wich. and there willbe no disengagement of steam. 
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[We do not hold ourselves responsible for the opinions of 


our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible. Therearemany claimants upon the space 
allotted to letters and other correspondence. | 


i SIZE OF DISTANT OBJECTS. 

Sir,—In answer to the enquiry of “‘Sephus,” at p. 
359, as to the apparent size of a colliery wheel of the 
actual diameter of 12 feet, seen at the distance ofa mile, 
I may tell him that a disc of paper of the diameter of 
"023 inch, held at a distance of ten inches from the eye, 
would exactly cover it. 
ten inches as the standard one of distinct vision (as is 
done in all works on optics), we may say that a wheel of 
the size, and at the distance assumed by your corres- 
pondent, would appear precisely 023 inch in diameter. 
Without entering into ,the subject trigonometrically, 
“ Sephus”’ will easily see that ‘023 inch bears the same 
proportion to 10 inches that 12 feet do to 5,280 (the 
number of feetin a mile), A figure, perhaps, may ren- 
der the reason of this clear. Let E be the eye of aspec- 
tator, A B an object 1 inch high ata distance of 10 inches 
from it; then, inasmuch as light travels in straight 
lines, it is obvious that this will exactly cover C D, an- 
other object 1 foot high ata distance of 10 feet, or another, 
E F, 1 foot 6 inches high which is 15 feet off, and 
soon., This supplies us with the means of constructing 
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avery simple piece of apparatus, by means of which 
either distances or heights (assuming one or other of 


these elements known) may be approximately deter-. 


mined. Let ‘“‘Sephus” arrange two pieces of card upon 
a rod parallel to each other, exactly ten inches apart ; in 
one punch a hole to look{through ; in the other cut with 
very great care a slit of some known aliquot part of an 
-inch in length. It will be easily seen, by looking at the 
figure, that any object viewed through this little con- 
trivance, and exactly covered by the slit, must be as 
many times its own real diameter from the eye as the 
length ofthe slit is contained in 10inches. For example, if 
we take the slit at half an inch long, and find a man 6 
feet high exactly filling it, then we know that he is just 
120 feet from us; while a moment’s reflection will show 
that if he only appears half the height of the slit, or ¢ 
inch long, he must be at a distance of 240 feet, and so 
on. If we know the distance at which an ‘object is 
situated, it is obvious that a reversal of this-process will 
give us its size. The so-called “rifle stadia” are a 
refinement upon this little cardboard affair, but it will 
perfectly suffice to show “‘Sephus” the principle upon 
which measurements are made. 
A. FELLOW OF THE ROYAL ASTRONOMICAL SOCIETY. 


VELOCIPEDE IMPROVEMENT. 

Sir, —I have read with very much pleasure the letter 
of ** Hope,” in No, 64 of the Enatisa Mexcnuanic. I for 
` one am prepared to subscribe 5s. or 10s. to a fund hav- 
ing for its object the giving of a prize to the designer 
and maker of the best velocipede. 

The details of the arrangement should, I think, be 
somewhat as follow, butI only put them forward as 
suggestive :— 

lst. That a prize, of say £10 or £15, be given to the 
person producing the best working velocipede. 

2nd. That the Editor of the EnenisH MrcHanic be 
requested to appoint the judges. 

8rd. All persons wishing to compete shall forwar1 to 
the Editor a correct drawing of his velocipede by the 1st 
day of December next. 

4th. Should the judges be of opinion that, according to 
the sketch, the velocipede would have a fair chance in 
the competition, the designer shall be instructed to for- 
ward the machine complete to a certain place in London, 
selected by the judges, the expense of carriage to he 
paid from the subscription fund. 

5th. All persons subscribing over 5s. shall be entitled 
to aplan ofthe successful velocipede, drawn to scale, and 
giving all particulars ofconstruction, including the motive 
power, extreme length, number, height, and weight of 
wheels, materials used, weight of the entire machine, time 
required to run a mile, level ground, and alsoto run a 
mile up a given ascent, with any other information that 
may be useful to subscribers intending to construct a 
similar machine. 

Some such scheme as this I should like to see carried 
out, so as to enable the mechanic who has many miles to 
travel to his daily labour, and who has to carry a basket 
of heavy tools, to erect a first-rate velocipede in all its 
points without the uncertainty as to its final success. 

Point, Cowes, July 19, 1866. EDWIN WEEKS. 


THE VELOCIPHDE CLUB. 

= Bir, —Allow me, through your valuable journal, to 
agree with, and express my admiration of, the proposi- 
tion put forward by ‘‘ Edepicoler” and seconded by 
“ Speed,” for the formation of a velocipede club. I 
shall be happy to correspond with either of these 
gentlemen, and hope many other of your subscribers 
will follow the example. DOUBLE MOTION. 
2, Steel House-lane, Wolverhampton, Staffordshire, 


PROPOSED SCHOOL OF CHEMISTRY. 
Sir,—The probable success of your correspondent, 
- Hdipicoler’s’’ suggestion, has induced me to take 
advantage of his idea, and propose, not a velocipede 
club, but one for the mutual study of chemistry, particu- 
larly analysis, to contain ten or twelve members, each to 


ticulars. 


Taking, then, the distance of 
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pay asmall trifle per week, with which sufficient appa- 
ratus may be purchased to prosecute an extensive series 
ofexperiments. The laboratory I can furnish, having a 
large room, 30 to 35 feet long, at my disposal (situate 
about 200 yards from Vauxhall station) well-lighted and 
ventilated, gas laid on, &c., in every respect suitable for 
the purpose. Ihave also a large quantity of chemicals 
and common apparatus which I will put at their com- 
mandas a beginning. Should any subscriber think it 
worth his while and will send me a letter, I will corres- 
pond or have an interview with him and give full par- 
Srovarr TSEURE. 

Care Mr. D. Francis, 126, Newgate-street, London, E.C. 


BREECH-LOADING RIFLE.—THE NEEDLE GUN. 
Sir,—The breech-loading rifle, proposed in a recent 
number by Mr. Tawse,isa very old idea. It wasrevived 
a few years since by the editor of the Field, and called 
the “ Field Rifle.” It appears to have performed all its 
purposes pretty well, but it was too heavy for general 
use. Moreover, the cartridge required to be pushed for- 
ward until it just cleared the revolving plug, but if 
pushed a little too far it would pass the nipple and 
occasion a missfire; it therefore requires more care than 
a soldier can well bestow upon his rifle when in action. 
The principle objection to the needle gun is this: At 
the moment of firing the gas from the explosion finds 
its way along the needle passage and into the lock, which 
therefore requires to be cleaned often during the time 
that the rifle may be in active use, or the works ofthe 
lock get rusted, and of course unserviceable; moreover, 
this cleaning takes some time, and requires more skill 
than is generally possessed by common soldiers. 


BREECH-LOADING RIFLE. 
Sir,—Observing your remarks on the idea of Mr. 
Tawse, relating to a breech-loading rifle, on the 20th 
ult., I enclose herewith a rough sketch of the breech of 


a model made for me afew years since. 
of breech; Fig. 2, end view looking from the breech; 
Fig. 3, plug, screw, and lever. 
the cartridge (Fig. 4) I have cut off, so that whatever 
fouling adheres to the part immediately in contact with 
the powder cannot interfere with the efficient working 
of the gun. The breech is opened and closed by the 
lever and screw. AN Instructor or MUSKETRY. 


SUN DIAL. 

Sir,—In my description of constructing asun dial, the 
following error occurs :—Instead of reading, “ From 12 
to 9, 28 degrees and 13 minutes,” read, “ From 12 to 9, 
38 degrees and 13 minutes.” J. JEWSBURY. 


THANKS FOR ADVICE ON LEVER PALLETS. 
Sir,—‘‘ Horologer” must have thought me a very 
thankless fellow for neglecting to acknowledge his 


kindness in taking so much trouble to answer my ques- 


tion on “lever pallets.” I am truly obliged to him, and 
if my thanks have been along time on the road they 
are none the less sincere; a pressure of other business 
and not ingratitude has been the cause of my silence. 
To you, Mr. Editor, I tender grateful acknowledg- 
ments for the large space you were kind enough to set 
apart for my edification, and while writing I take the 
opportunity of congratulating you upon the much- 
improved appearance of your journal. The HnenisH 
MecuHawnic is becoming quite a portly fellow, and I have 
reason to know that itis doing much good among the 
class for whom it is specially ;intended. Works of its 
nature, by creating a thirst for knowledge, are the best 
antidotes that can be applied to that debasing thirst, the 
constant slaking of which ruins constitutions and 
beggars families, Many a man, but for the possession 
of such a book, might be seen in a tap-room, “ putting 
an enemy in his mouth to steal away his brains,” and 
“making night hideous” with the sounds of his drunken 
revelry, while anxious hearts at home long for, and yet 


dread his return, who is now of an evening quietly. 


seated by ‘his “‘ ain fireside **in a brown study over the 
pages of the Eneuish MercHanic, or is, perchance, 
experimenting upon information gained therefrom, 


Fig. 1, section | 
| cleaned with brick-dust and water) into this solution the 
The inverted circle next | 
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surrounded by happy faces glorying in his success, or 
endeavouring to mollify the disappointment occasioned 
by a terrible failure. - 
May you, Mr. Editor, go on and-prosper, and may 
your shadow never grow less is the hearty wish of 
AMATEUR Sam SLICK. 


DOUBLE HULLED BOATS. 

Sir, —I hope that your correspondent, Mr. J, Elwin, 
will giye his experience, and also full particulars, of the 
double boat system. Myself, and a number of my friends, 
have, for years, been much interested in tbe subject. 

From what I have ascertained, there have been designs 
published on the subject, but nearly all the projectors 
have applied steam as the propelling power, which is 
quite wrong. The great advantage of the double-hulled 
vessel is that it draws but little water, and will not cap- 
size; it will also carry nearly double the sail of any 
other vessel afloat. But though the speed of the double- - 
hulled vessel far surpasses that of the most swift of 
other craft, itis only useful for yachting purposes, for in 
arough sea it is perfectly unmanageable and useless. 
A friend of mine built a double-hulled boat a few years 
since, but he built it ina hurry, wishing to sailit ata 
yacht race on the Thames. This boat had many dis- 
advantages, for, on account of a fault in the shape, it 
threw, even in a light breeze, a great quantity of water 
on the deck; nevertheless, it excited much surprise, and 
easily distanced the most fast-sailing yacht on the 
river. 

I hope that the subject will not be allowed to drop 
until we have elicited some valuable information likely 
to lead to improvement in the construction of these 
swift sailing vessels. MEPHISTOPHELES, 


VACUUM BOILER. 

Sir,—I think a great improvement on the plan I sent 
you would be to reduce the height of the vacuum cham- 
bers (a a) to about one-half, make them of larger diame = 
ter, and place a piece of wire gauze over the gas jets, so 
as to spread the flame. The height ofthe tubes would, no 
doubt, be objected to for many situations, but the above 
plan would, I think, entirely meet the objections. 

. Wm. ANYON. 

[This letter arrived too late to permit of the suggested 
alteration being made in the engraving.—HEp. #. M,]| 


REPLIES TO QUERIES. 


Sirveringd Brass.—As there appears to be a great 
deal of trouble in arriving at a good method of silvering 
brass, I will fully and plainly describe one which I 
have often used. Purchase at- any place where photo- 
graphic chemicals are sold łlb. of cyanide of potassium 
and 40z. of nitrate of silver; dissolve all the cyanide in 
16oz. of distilled or boiled water, and the silver in a 


‘similar quantity in another vessel. Into the vessel con- 


taining the silver throw a spoonful of common salt—stir 
this up well with a clean piece of wood and let it settle ; 
dissolve some salt in water, and after the silver 
solution is settled mix a few drops of the salt water in 
it. If there is any cloudiness formed it proves that all 
the silver is not thrown down, and more salt must be 
added, and then stir and allow to settle. Ifthe addition 
of salt water has no effect, the water may be decanted 
off, carefully preserving the white deposit. Now pour 
some boiling water on thisdeposit; let it settle and pour 
off as before. Do this at least three times ; pour off as dry 
as possible, and add about a pint of clean water, and then, 
by oz. at a time, the cyanide solution, till all the white 
precipitate is dissolved; add enough water to make half 
a gallon. Stir ‘well after each addition of cyanide 
solution. If on dipping the article (which must be well 


silver deposits on immediately and in a dark powder, 
it must be weakened by adding more water, if it coats 
slowly more white precipitate must be prepared as 
above, washed and added toit. This must also be done 
when the solution is getting short of silver. It works 
best at about 60 or’70 degrees of heat—a dry warm room. 
suits the operation. Brass and copper only can be 
silvered, other metals require a battery. This method 
gives a most beautiful result when the work is polished 
and burnished. I always recommend the use of distilled 
water, if it cannot be obtained water that has been 
well boiled is preferable to common water.—G. KEMELE. 
{}Sizvezing Brass.—In reply to a correspondent’s 
letter as to the mode of silvering brass without the aid 
of a battery, &c., I beg to state that I keep a solution of 
cyanide of silver, which is much patronised in this 
neighbourhood (South Lambeth) by the filter makers, 
potters, &c., and which answers admirably. The cost 
here is about three shillings a pint, which is sufficient 
to silver nearly two dozen taps. The mode of applica- 
tion is very simple, by laying the article to be silvered. 
in a small bath for a few minutes; when chemical action 
takes place, metallic silver is deposited. Any further 
enquiries I shall be happy to answer.—W. RAWLE, 
Chemist, &c. 

Marine ENGINES, CISTERNS, &c.—In answer to the 
question of a correspondent on this subject, the brine is 
usually blown off from the boilers direct into the sea s 
brine pumps are however sometimes used. ‘“‘ Marine 
Engines,” by R. Murray, C.E., price 2s. 6d., one of Mr. 
Weale’s series will probably suit ‘‘ A Poor Sailor.” I 
shall be much obliged to any correspondent who would 
explain the usual method by which hog troughs, cisterns, 


&¢., are galvanised.—L. H. 


CIRCULAR Currers.—‘*J. J. A.” can obtain the cir- 


| cular cutters suitable for small taps from Fean, of New- 


gate-street, also of Buck, Newgate-street, and of 
Holtzapffel, Long-acre. He can obtain either flat-edged 
or curved-edge cutters at about the same price, three 
shillings each. The flat-edged cutters are suitable for 
the flat parts of the flutes, but small taps do not require 
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any other than the cutter with curved edge. This query 
reminds me of one rather important, by Mr. Sweet, who 
states that taps fluted in the manner shown by diagram 
are liable to distortion in hardening, to which this reply 
is made, that taps are not distorted in hardening so 
much, if at all, by the shape of the flute as by the bad 
management of the operator, the bad quality of the 
steel, and the bad quality of the water. Itis important 
to remember that all taps should be hardened in old 
water that has been in the smith’s shop, or hardening 
shop, a long time. Some say it should be in use for 
several years.—CamMERon KNIGHT. 

CHANGE WHEELS.—In answer to “J. S., Manchester.” 
Change wheels suitable for an eight-inch lathe, with 
screw of half-inch pitch, should have the following 
numbers of teeth ; the pitch should be about half-inch :— 
15, 16, 17, 18, 19, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 
75, 80, 85, 90,95, 100, 110, 120, 130, 140, 150.—CamERon 
KNIGHT. 

CHance WEHEELS.—“ Meum et Tuum,” requires change 
wheels about 20 pitch. Probably this 20 signifies, two- 
tenths of one inch. Ifthisis meant by the querist, he will 
do well to get his wheels nicely cut by a wheel-cutter, 
by this means he can have them finer than two-tenths, 
if he should desire it.—CAMERON KNIGHT. 

DouBLrE PHotogRrapus.—In answer to “C. H.Q.” 
Double photographs may be taken by an ordinary 
camerathis way. Against a perfectly black background, 
take a photograph of the person, only a little to one 
side of the plate. After it has had the proper exposure, 
put the cap on the lens but do not shut down the slide, 
then pose the person again according to taste—taking 
care that his image on the plate shall not overlap the 
previous image—and expose again, and the double photo- 
graph is taken. The first picture will not suffer from a 
second exposure by reason of the dark background 
being a negation of light. I need hardly say that the 
background to insure a good picture must be perfectly 
black, and the object well illuminated ; for instance, I 
have taken a man in a light coat standing on each side 
of a very dark doorway as well as if I had used the 
double shutter;an acid developer is preferable.— 
SIDNEY. 

` DisHED WHEELS.—I fear Wm, Taylor has not read my 
remarks on S., Maddison’s dished wheels as I intended 
them, as his clear and simple demonstration goes to 
prove my statements instead of subverting them. Wm. 
Taylor will find, on reference to my letter, thatI alluded 
to wheels having their spokes alternately “in and out” 
(such as S. Maddison described his), and not what he 
calls “dished equally at both sides,” ard of which he 
must have supposed I was speaking when I said, “one 
spoke, only, bears the weight at one time, and that when 
out of perpendicular.” IfWm. Taylor will apply this 
statement to Mr, Maddison’s wheel he will see that I did 
not intend to assert that the ‘‘one spoke” which bore 
the weight was to be considered one of two spokes in 
the same line in the stogk, and in the same mortice in 
the felloes, that is, having a double row of spokes 
opposite each other, “which only could be considered a 
wheel dished on both sides,” and such a wheel he is 
right in saying “would not wear the box or bush at 
both ends.” Wm. Taylor’s reasons for ordinary wheels 
being dished is correct, but in one inference heis wrong 


—namely, “that it brings the spoke of that wheel on 


which the greatest weight rests nearer perpendicular,” 
the reverse being the fact, as the spokes of single dished 
wheels are put to work perpendicular with the horizon, 
and at right angles with the bottom of the arm of the 
axle (which is “ crept” or bent down for that purpose), 
and the dishing is only to prevent the “ strain which the 
vehicle gets, or, rather, communicates to the wheel, 
when out of perpendicular” from forcing the nave for- 
ward and breaking the spokes, which it might do to a 
straight wheel, but which could not occur to a single 
dished wheel unless the tire gave way; from which it is 
quite evident that W. T., or any other gentleman, might 
have more confidence in a single dished wheel in case of 
the vehicle “ being overturned.” I may say that I am 
not an advocate for perfectly straight wheels, although, 
in the single dished wheel, a multiplicity of errors are 
resorted to to produce a single advantage.—Jamus 
SHARPE, 

HEATED Arr Ewarine.—The following may assist 
** Briton,” who asks for information in No. 69 :—Roper’s 
heated air engine, described in No. 64, is, to all appear- 
ance, like Messer’s engine, described in the Mechanics’ 
Magazine, December Ist, 1865, which can be seen at No. 
16, Lawrence-Pountney-lane, City. The air pump of 
Messer’s drives the air first round the lower part of the 
cylinder to keep it cool, it then passes under the bottom 
of the furnace, enters a passage on one side of it, passing 
up and entering into the furnace over the burning fuel, 
where it mixes with the gases and other volatile pro- 
ducts of combustion, then passes out of the furnace 
through a proper opening into the valve chest, whence, 
at the right moment, by means of the induction 
valve, it enters under the piston, forcing it to the end 
of the stroke, at which moment the induction valve 
closes and the eduction opens until the piston is at the 
bottom of the cylinder. Messer’s engine has two air- 
tight doors, one at the side of the furnace and one on 
the top. The valves and gear of Messer’s and Rosser’s 
engines are alike ; the piston of Rosser’s is a hollow 
plunger, the packing of which is a cupped leather ring ; 
the air pump of each has a thick piston so as to dispense 
with guides. The following works have descriptions of 
caloric engines :—The Illustrated London News, April 
2nd, 1853, the Mechanics’? Magazine, January 5th, 1856, 
give an account of one of Hricsson’s, and also the follow- 
ing September 16th, 1859, Leaubereau’s patent ; October 
ist, 1864, Young and Kirk’s patent. Luke Herbert’s 
Engineer and Mechanic’s Encyclopedia, Vol. I., gives a 
description of Parkinson and Stirling’s engines, The 
Practical Mechanie and Engineers Magazine, part IV., 


Vol. IL, second series, contains a discussion among 
engineers on Stirling’s engine.—Jamzs STOCKBRIDGE. 

ALTERATION To Prano.—lItis 6vident from his proposi- 
tion that “J. B.” doesnot understand much about pianos. 
If his piano is not worth selling, let him by all means 
make as many boxes and cupboards as he likes, but the 
idea of still retaining any portion ofit as amusical instru- 
mentis so preposterous, that I can hardly fancy him 
to be inearnest. Ifsuch athing could be done, there 
are plenty in thetrade who would be glad todo so. 
Where does “J.B.” intend to puthissound-board ? Where 
is the metal plate to be fastened ; and lastly, why doeshe 
suppose it to have been made 6fi. long if 1ft. was enough P 
Touching strings, “J.B.” forgets that the violin in its 
normal state has only a compass of 14notes—the piano 48, 
and that there are such instruments as violoncellos and 
double basses. As a practical man I would warn “J.B.” 
against losing temper and money in vain experiments. 
The only thing that is possible is, to cut 2ft. or 2ft. 6in. 
off the small end and thus shorten the piano. After this 
is done, he must get Some one to explain to him the 
necessary sizes and lengths of wire, and he will need to 
be a good hand at his tools to make an instrument that 
will sound fit to be heard. I shall be glad to answer any 
queries “ J. B. ” may wish to put.—G. KEMBLE. 

Screw Cramps.—lf “W.8.,’? who inquires for small 
screw cramps, will write to me and send a sketch of 
what he requires, I can most likely suit him.—Soho 
Station-place, Winson-green, Birmingham. 

Toots FoR Framzes.—Charles Kemp requires 
two tools. Fig. 1 is formed of three pieces of 
wood, say lft. long and 3in. wide, put together 
so as to form three sides of a square tube. Two 
saw cuts must now be made across at an angle of 45 
degrees tothe sides of the box, and exactly square to 
the bottom, sée Fig. 2. The moulding is to be put into 
this and held firmly with the left hand, and the cuts 
guide the saw held in the right hand; if a very fine 
saw is used the joints will be very fair, but if first rate 
work is required they must be planed on a board, Fig. 3, 
with one piece of wood screwed at 45 degrees to the 


FIG. 2 
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guide A, where the plane works on its side, and is 
pushed against the face of table B. The whole of this 
work must be done with the greatest nicety, as an error 
of 100th part of an inch would prevent a good joint being 
made. To fasten, I usually cut four pieces of stout paper 
or card, lay them at sucha distance apart that the four 
corners will rest on them, then glue the angles and place 
them on the cards; enough glue ought to squeeze out to 
hold them pretty firmly to them (but any glue on the 
gilding must carefully be got rid of before it sets) ; let 
the frame remain till the glue has set, the cards can 
then be removed.—G. KEMBLE. 

Taz Limz Lient.—Mr. Moss’s letter on the lime light 
affords a very good illustration of the difference between 
theoretical and practical knowledge. Inmy reply to “A 
Pawnbroker,”’ I referred to the cost of a complete and 
properly constructe 1 apparatus, such as would give a 
steady light for s:veral hours without requiring more 
attention tha1an ordinary gaslight; the arrangement 
described by Mr. Moss would not do so. The kind of 
jet which he recommends has become now almost obso- 
lete, as it gives far less light and consumes much more 
oxygen than the jet now used. The arrangement of 
tubs proposed by Mr. Moss would not answer at all 
unless proper guide rods were attached to them; for 
when about half filled with gas, the inner tub would 
fall over to one side and become jammed in the outer 
one ; or ifthe outer one were much larger, the inner one 
would turn over andthe gas wouldescape. With regard 
to the chalk lime, it would, if used, be disintegrated so 
rapidly as to require continued shifting and renewal. 
Mr. Moss has considerably overstated the price of the 
chemicals used in the preparation of oxygen; the retail 
price of chlorate of potash in London is 1s. 6d. per lb., 


and the oxide of manganese 3d. per 1b., making, for 11b. | 


of each, ls. 9d., instead of 2s. 3d., as quoted by him, I 


am quite sure, from my experience of the application of 


the lime light (the manufacture of lime light apparatus 


` beingan important part of my business), that if‘ A Pawn- 


broker” follows the instructions given by Mr. Moss, in the 
expectation of illuminating his shop serviceably, he will 
find the result of the experiment to be a loss of both time 
and money, which will be hardly balanced by the posses- 
sion of a superfluity of tubs with holes in them.. Mr. 
Moss states that he entirely disagrees with me in my state- 
ment that the lime light is unsuitable for illuminating a 
shop or apartment, I would therefore ask him whether 
he uses it in his own house, or whether he can tell me 
where I can see it in use, either for lighting a shop, or 
for domestic purposes P—RicHarp PEARSON. 
Counrpiate.—‘ O. Carpenter, Launceston, ’’ wishes to 
make a countplate. He must first understand that there 
are many difficulties to contend with, and that the 
slightest error spoils the whole. Ifhe apply to Messrs. 
Holtzapffel, Mr. Adie, in the Strand, or other instru- 


‘ment makers, he can be supplied with a protractor on 


card, beautifully divided to 360°. Let him take this and 
paste it on a circular brass plate, and with a fine centre 
punch, the point turned at the lathe, mark the divisions 
through to the plate with light taps of a hammer. Even 
this is not easy, as the punch must be held truly per- 
pendicular. These marks must be deepened with a 
small drill, and this, also, held truly perpendicular, in 
which no light difficulty will be encountered. The 


holes, moreover, must all be of equal depth—another 
difficulty. On the whole this is one of those truly 
delicate operations in which most amateurs would fail. 
The protractor ruled already saves one difficulty, but 
only one of many. “OC. O.” had better get the job done 
by one who possesses the necessary means, ‘and who 
understands the work.—OLp HAND at LATHE. 

Fret Saw Dusran.—‘G. S. B.” writes along letter 
to point out a so-called defect in fret saws. Through a 
strange error in his second drawing he has failed to 
make the best or worst of his case. He informs us that 
he has tried all remedies proposed for this mal-action, 
andthat his alone is successful. The Messrs. Kennan 
assured me there was no inconvenience resulting from 
the slight advancing and retreating movement of the 
saw in its kerf,—‘ when doctor’s disagree, &c.’? May I 
ask if it is not an improvement to have the strokes 
shorter and quicker in turning sharp curves? Will 
“Q. S. B’s” machine do this? Will it give a fair 
amount of that action when cutting straight lines? A 
saw designed by me in August, 1865, has the differential 
stroke and advance, with easy adjustment of the same. 
Ifany subscriber would like a sketch of it, it rests with 
the editor to decide on its acceptance.—H. H.—[As we 
consider a perfect fret saw a subject of high importance 
to many of our readers, we are ling to engrave the 
one designed by our correspondent.—EHd. E. M. 

PHOTOGRAPHIC VarnisH.—‘‘ Benzoin’”’ does not say 
whether he uses the varnish .cold or not. The plate 
should be warmed both before and after the application, 
of the varnish : it is probably from the omission of this 
that the difficulty has occurred.—RicHagzp PEARSON. 

CoLLODIO-CHLORIDE Proczss.—It would require an 
unfair amount of space to give full instructions for 
working this process; but if ‘* Photo” will forward me 
his address (care of the Editor), I shall have pleasure 
in sending him the printed instructions.—RicHarp 
PEARSON. 

Magnetic Current.—In answer to ‘Volta. 1. The 
current in the secondary wire is induced by the mag- 
netism of the central core of iron wire. 2. The current 
from a single cell, however large, is not sufficiently 
intense to give a shock, but with a series of from 15 to 20 
cells a strong one may be readily obtained. 3. In large 
coils, where the primary wire is long, shocks may be 
obtained from it, but in ordinary coils the primary helix 
is too short for that purpose. 4. The condenser is only 
used for large coils where a length of spark is required. 
—WILLIAM ANDREWS. f , 

InsuraTron.—" Amateur Electrician” will find thin 
gutta percha an excellent material for insulation. He 
must use four or five layers between each layer of wire. 
I have lately constructed a large coil in precisely the 
same manner as that in which small coils are made (only 
with better insulation), and it has answered perfectly. 
If particular attention is paid to joining the wire, shouid 
it break whilst winding, to make the cnnnection 
thoroughly good and strong, if the wire is laid on as 
neatly as possible and afterwards care taken of the coil 
I can see no danger whatever of the wire breaking in 
any part.—WILLIAM ANDREWS. , 

ReauLrarron or Corn.—lf “Manhattan” wishes to regu- 
late his coil gradually by means ofa series of brass wires 
let into the stand, he had better wind on the primary 
wire in the ordinary way, and bring out the ends from 
the secondary. Before commencing to wind the 
secondary wire bring out the end a, which will subse- 
quently have to be soldered tothe terminal b. Now lay 
on three layers, and without breaking the wire rub off a 
portion of the cotton or silk covering, and solder to the 
exposed part the wire d, which must be brought 
through the cheek of the coil, and will be after- 
wards soldered to the brass knob 1. Next wind two 


more layers on, and repeat the above process, bringing 
out another wire e, which will have to be connected 
with the knob 2; and continue winding and bringing 
a Wire out every two layers until the coil is full. In the 
coil represented there would be eleven layers of 
secondary wire. The other secondary terminal e, is 
connected with the sliding arm. It will now be seen 
that by turning the handle to 1, but three layers of 
wire are in use; at 2, there are five, and soon, until at 
5 the current circulates through the entire number of 
layers, and consequently the full power of the coil is 
obtained, —WILLIAM ANDREWS., 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


a) 


PouisHing Srxen.—Will “ Horologer ” kindly inform 
me how it is that any steel I try to polish always looks 
of a bright grey tint, and not that beautiful black which 
1s Seen in good watches.—AmatEuR Sam SLICK. 

Water Sprines.—Can any correspondent tell me how 
to harden and temper the flat hair springs for watches ? 
F have tried many ways, but cannot succeed. I should 
also like to learn how to fasten the quills on to the 
combs of musical boxes, I have tried shellac dissolved in 
Spirits, but it will not hold.—HENRY Young. 
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PonisHine.—Can any reader tell me what kind of |'P. Goyprr.—Put a little carbonate of ammonia in a 


polish is used in cabinet work for those parts of the 
work that cannot be French polished in the ordinary 
way, such as mouldings, ornamental work, chair rounds, 
$o.: also the method of applying the same ?—ROBERT 

UNT. 

THRESHING MACHINE SPINDLE.—Can some reader 
instruct me how’ to reduce the excessive wear of the 
Shaker spindle in Clayton and Shuttleworth’s threshing 
machines? They are cranked very deep, and the wood 
‘straw shakers (5 in number) are heavy, the consequence 


‘is ore end of the spindle is soon out of the round, and- 


wears flat in a few months after being put in machine. 
My drivers tell me that they have mentioned the 
circumstance to the engineers, and the answer is, “We 
always make the spindles in that manner, and we never 
deviate from the pattern.” These spindles are a serious 
item in threshing machines.—CYLInDER. 
Pumep.—Can any reader inform me how to construct 
a small pump,to draw water up l4inches only ?—R. A.S. 


DovusLE Convex Lens.—Will any correspondent in- 


form me where I can obtain a double convex lens, 2%in. 


focus, and lin. in ‘diameter, for common work, to make 


up asa toyer—F. M. 

Gurra Prrcma Tusing.—Will some correspondent 
give a simple mode of manufacturing gutta percha tub- 
ing? -Ihave some waste percha which I wish to make 
into small tubing for experimental purposes. What 
is the proportion of sulphur to gutta percha used in 
° making Ebonite PTHos. SMALL. a 

ConstRvction or SEextant.—I wish to ‘construct a 
small sextant, but am at a loss how to divide the limb 
and vernier. No doubt some of the correspondents of 
the Ewquisa MxcHanic are acquainted with an easy 
method of doing this. Any information on the subject 

(within the reach of an amateur) would be very accept- 
able. A short time agoa somewhat similar inquiry 
with regard to dividing arcs appeared inthe MECHANIC, 
‘and I have since examined its pages with no small in- 
terest for ananswer, but without success.—G. P. 

“MANUFACTURE OF FRiotion WxH2EELS.—Will some 
reader explain the manufacture of friction wheels, and 
the uses they aremost generally applied to? Any rough 
sketch would be thankfully received, to. assist compre- 
hension. I should also like to be informed what shape 
a spring tool (for slide rest-lathe) ought to be, for the 
better rendering of its work, such as skimming up long 
wrought iron spindles that require to be highly polished. 
—G.T. COCHRANE. é 

PATENT Coating For Iron.—Can any reader inform 
me where Dr. Angus Smith’s patent coating for iron 
can be obtained, or say if there is an agent for the sale 
of the article in Liverpool ?— J. D. l 

Painting SrEeRrLOscorIc SLIDES.—Will some kind 
fellow subscriber give me plain simple directions how to 
_paint stereoscope slides, and explain the kind of paints 
requisite for the purpose? I should also deem it a 
favour if any subscriber would inform me how to con- 
struct a gyrascope.—ONE WHO FOLLOWS THE SBA. l 

PHOTOGRAPHIC.—Will any subscriber inform me what 
causes the blue stains to appear on a glass positive? I 
haye been troubled with them for this month, or more, 
and have tried all the means in. my power to remedy 
them, but.without success. They cannot be caused by 
insufficient washing subsequent to development, as I 
have washed more than one plate for full five minutes. 
Ihave tried various forms of developer, also different 
‘samples of collodion. I have fixed with both cyanide 
of potassium and hyposulphite of soda; bub yet the 
stains appear, sometimes completely covering the plate, 
causing the image gradually to vanish. If any photo- 
graphic subseriber will kindly answer this I shal feel 

exceedingly obliged, for I almost despair of success.—A. 
DaBBLER, 

Mopret Hneinze.—Will any kind reader inform me 
where I can buy two second-hand model condensing 
steam engines, of about one inch diameter piston, ata 
low price P—A ScHoor Boy. 

Emery Powprr.—Will some kind correspondent 
inform.me how to make the emery powder used in the 
rotary knife cleaner? I find that emery ground fine 
makes scratches, and without giving the necessary fine 
polish.— A. Constant SUBSCRIBER. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


T. G——xz (Hull).—Lack of time has prevented our 
replying to your various communications until now.: 
Have you tried a model? Have you studied propor- 
tions? In a 300 ton ship what fall could you have P 
or, aS the vessel is supposed to be perfectly stationary 
pefore the “transmission of power,’ what power’ 
could you acquire by the admission of water to the. 
wheel? Thé inflow—if on a level—would have no 
effect whatever. Supposing you to have obtained a 
fall of sufficient proportion, how much friction is there. 

- to be overcome before power is exerted on the floats P 


It would be a matter of superfluity for us to decide all. 


your proportions from theory : thatis for you to do. 


We cannot seg, irom thorough sketches with which you 


have furnished us, that yourscheme hasthe value which 
your perseverance shows you place on it. Send us 


- results, together with a decently drawn up theoretical : 


-starting point, and we will see what can be done in 
‘the matter. More we cannot guarantee just now. 


G. Ozanz.—Our:advice to you is that accepted from the. 


spider. to King:Robert Bruce: persevere. 

‘DLrro:—The draught of:a. furnace chimney is caused by 
the heat ofthe burning coals expanding the air passing 
through the bars, and thus making it to ascend the 
‘chimney. 

EL P. (Guildford).—Card and request forwarded, but 
absent from home at present, 


Florence flask, and heat by the spirit lamp. The salt 
will sublime to the cool side of the flask in the shape 
of minute crystals. In Tennant’s establishment, at 
Glasgow, common salt is decomposed by sulphuric 
acid, the muriatic acid gas being carried off by the 
great chimney, 420 feet.in height. . 

A, Corzman.—We cannot tell you how to filter mercury 
more cheaply than by using a glove finger, or a piece 
of wash leather. Keep twisting the wrapper, and so 
expressing the mercury, until nothing be contained in 
the leather but the impurities of which you complain. 
Judkin’s regulator was weighted with mercury ; we 
do not know if any are now in use. A patent for a 
very simple form of regulator, which is a good 
detector, has been taken out by a working man, the 
particulars concerning which we will endeavour to 
get. 

W. M‘Mitian.—The velocipede designs which have 
been published are merely contributed to our pages, 
we Go not manufacture them for sale. We are ready 
to insert a short letter from you, asking particulars of 
cost and construction. ‘You will, doubtless, receive 
an answer from the gentlemen who furnished the 
drawings. We cannot answer through the medium of 
the Post Office. 

CYLINDER.—l. By looking over the columns of the 
Clerkenwell News or Daily Telegraph you can soon suit 
yourself with the article yourequire. 2. We should 
certainly recommend brass bearings. We have 
inserted your third query inanothercolumn. Perhaps 
some of our agricultural readers may be able to advise 
you through their past experience. 

T., G.—Hither by application to Mr. Todd, Brand-street, 
Greenwich, or by addressing a letter, prepaid, and 
accompanied by a postage stamp, to” Bennet Wood- 
croft, Esq., office of the Commissioners of Patents, 
Southampton-row, Chancery-lane, London. 

Joun AsHFORD.—There is nothing new in the idea. A 
very similar machine is described in'an early number 
of this journal. 

SMALL x Excoaner Crius.—Write again, giving your 
address for publication, and the communication will be 
inserted. We cannot undertake the task of forwarding 
letters, many of which are sentto us without the 
necessary postage stamps. 

F. Mason.—We shall be glad to receive the MSS. 

GEORGE FRaszr.—l. Iron turnings will.not succeed. 2. 
Perhaps in some future number. : 

Errx.—We shall be glad to receive the specification. 

T. W.—Received. l 
FARRIER:—The articles are so scarce that we must 
decline recommending any particular manufacturer; 
T. G.—1. You can obtain both from Negretti and Zam- 
bra, corner of Hatton-garden, Holborn, 2. Will be 

published shortly. l 

James Coz.—Already replied to. 

J. Huwin.—The letter bore the London post mark. 
We hope you will get the drawings made to suit our 
columns, and see that they are accurate for working 
purposes. 

T. GARDINER, Plumber.—Gas tubing would answer the 
purpose, but would not look well, the weight is also 
an objection. The correspondents have already been 
answered. Ifit is your wish to join the club forward 
letter stating the same, With name and address. 

Apams.—Thanks for your.good wishes. 

W. H. W, O:—It isan American invention. There is no 
agent in this country. l 

GorD.—You do notexplain the material you wish to gild. 

W. H. Brerr.—Mr. Pallett recommends the following as 
a good. cement for joining flanges of iron, cylinders, or 
pipes, to withstand the action of boiling water or 
steam :—Boiled linseed oil, litharge, and white lead, 
mixed up to a proper consistence and applied to each 
side of a piece of flannel, linen, or pasteboard, and 
then placed between the pieces ‘before they are 
brought home or jointed. Fora cement for the joints 
of a-‘steam engine the following is recommended by 
the same authority :—Take of sal ammoniac two 
ounces, sublimated ‘sulphur one ounce, and cast iron 
filings or turnings one pound; mix them in a mortar, 
and keep the powder dry. When itis to be used. mix 
it with twenty times its quantity of clean iron filings 
or turnings, and grind the whole in amortar; then 

wet it with water until it becomes of a convenient con- 
sistence, when it is to be applied to.the joint; after 
‘a short time it becomes as hard and strong as any part 
of the metal. Another way is with.a mixture of white 
paint with red lead, spread on canvass or woollen 
cloth ; this is the best where the joints have often to 
be separated. ; . 

Aur. Jones.—For soldering iron: Some good tough 
brass, with a little borax cement for stopping up holes 
in wood; melt ina pan one pound of rosin; when 
melted add one-fourth of a pint of pitch, and two 
ounces of shellac; while these are boiling add brick 
dust, until by dropping a little on a cold stone you 
think it hard enough. In winter it is semetimes 
necessary to add alittle tallow. 


‘OUR SUBSCRIBERS’ EXCHANGE CLUB. 


FLUTE BY CRAMER, PATENT, &0.—I wish to exchange 
‘a flute by Cramer, which cost £1 1s., for a working 


model of-a steam engine, horizontal preferred, or a box 
|.of mathematical instruments of like -value,—Address, 


F. G. M., 85, St. Paul’s-road, London, N.W. 

REVOLVER FOR. SEWING Macuinz.—I have a silver- 
mounted, 7-shooter revolving pistol, quite new, .in 
walnut wood case, fitted complete, which I should be 
glad to exchange for a good sewing machine,—Address, 
G. J. May, Neath, South Wales, 


= fAua. 3, 1866. 


EA 


REVOLVER, &0.—I have a five-chambered revolver, 
value 30s. Ishould like to exchange it for a small 1 m. 
P. Boiler, or a set of headstocks, or anything that might 
be useful in an amateur mechanic’s workroom. I have 
also a good air pump, value £5, which I should like to 
exchange for a portable boiler, heated by gas preferred, 
about one-horse power.—C sap. 

TELESCOPE, &C., FOR Stream Hwernz.—I have a 
small magic-lantern with 8 slides, cost 3s. 6d., a book on 
the ‘ Art of Photography,” by Dr. G. ©. Halleur, 1s., 
and a small telescope 44 inches long. I should like to 
exchange these articles for a small steam engine (with- 
out boiler) or any useful article.—Address, Mr. JOHN 
ASHFORD, King’s Norton, near Birmingham. 

DISSOLVING View Lanterns WANTED.—I wish to ex- 
change the following for apair ofdissolving view lanterns ; 
if with oxy-calcium light I will pay difference :—Cylinder 
electrical machine, 8in. diameter, French polished 
mahogany stand, with brass conductor, Leyden jar, hand 
spiral, jointed discharger, insulated. stool, mahogany, 
quadrant electrometer, thunder house, image plates and 
figures, chime of bells, electric whirl, orrery, head of 
hair, All as good as new, costing over £7.—GHORGE 
Lanyon, Falmouth. i 

Booxs.—I have several useful works, in good order, 
on such subjects as chemistry, metallurgy, engineering, 
&c. I should like to exchange these for an engine strong 
enough to work a small pump, or for a telescope or 
microscope.—A. O. L. 

Booxs ror Hreansrocxs.—I have 3 vols. of the 
“ British Controversialist,? amateur bound, 4 vols. of 
“Popular Educator,” amateur bound, 2 vols. in 4 divi- 
sions of the ‘‘ History of the Eighteenth Century,” by F. 
C. Schlosser, translated by David Davison, M.A., cost 
18s., Hugh Blair’s “ Lectures on Belles Lettres and 
Rhetoric,” “‘ Barclay’s Dictionary,” and ‘A Treatise on 
New Zealand,” by William Brown. All these I will. 
exchange for a pair of good headstocks of about 6in., 
with face plate-—Address, ROBERT WAINWRIGHT, Mee’s-~ 
square, Barton-upon-Irwell, near Manchester.—P.8. Let 
“M. V. Hero” publish his name and address in the 
ENGLISH MEcHANIC, and perhaps we can send him his 
water lilly plant. 

Musican WATER Grasszs.—lI have a set of 20 musical 
waiter glasses, to be played with the fingers. They are 
in a polished mahogany box, and are of beautiful tone ; 
the box is 3ft. long, 1ft. wide, and 6in. deep, and well 
made, Iam desirous of exchanging them for a good 
field-glass telescope, headstock of wood-turning lathe, 
ora gun.—Address, ©. SANDALL, Laverton’s Factory, 
Horsefair, Bristol. 

CAMERA FOR FLUTE.—I have a tin. plate lens and 
camera, with bath, dipper, box of colours, two carriers, 
focus glass, painted stand, &c., which I will exchange 
for a good toned, well made flute, with four or more 
keys.—Address, ENGINEER, Messrs. Yates and Co., Hdge 
Tool Works, Aston Manor, near Birmingham. 

FLY-WHEEL.—1I have a pair of 4 inch stocks and dies 
with taper tap..I am willing to exchange them for a fly- 
wheel for a foot lathe with three speeds.—J. J. n 

Barrery Corr.—If “ Willin Trouble” requires a coil 
to his battery, I shall be most happy to supply him 
with one, in exchange for some useful article. It is 
small but very powerful._Jounw Apams, 62, York-street, 
Kingsland-road, N. E. pa 

Toors.—l havea large assortment of new files, chisels, 
and drills, all sizes, large screwing plate, rachet brace, 
and various other useful tools forthe workshop, which 
I wish to exchange for some scientific or other useful 
articles, such as a good microscope, &c.—Address, W. B., 
45, Heyworth-street, Everton, Liverpool. 

MACHINE FOR Currine CLooxwork Trrtu.—I have 
a capital machine for cutting any number of clockwork 
teeth. I should be glad to exchange it for a set of photo- 
graphic apparatus. As to the value of it I can only say 
that if I could not make another of the same description 
money would scarcely purchase it. Theinvention ismy 
own, and the machine is the most perfect of its kind.— 
INDICATOR. | 

CYLINDERS FOR FIELD Guass.—I have a pair of brass ~ 
cylinders, 4 by 14, with piston and slide valves complete, 
and a brass safety valve, worth about £2 together, which 
I will exchange for a good achromatic field glass, air- 
gun, or any other useful article of similar value.— 
Address, A BC, Post-office, Wigam.-. . |. me 

MICROSCOPE, &c.—I have about .250 microscopic 
objects, 3 by 1, mounted in balsam, and’8’boxes, each to 
hold two dozen objects. The objects consist. of Dia- 
tomace, &c. These I will exchange for a good portrait 
lens with camera complete, full plate, in thorough work- 
ing condition.—G. Moorz, Photographer, Dereham- 
road, Norwich, Norfolk. 


ART NOTES. 


Baron Marochetti is at work upon a statue of the late 
Mr. Jonas Webb, the eminent sheep-breeder, of Babra- 
ham. It is to be placed on the Market-hill, Cambridge, 
and the cost will oe defrayed by public subscription. 

The commission for the four stone lions to be placed 
in front of the town-hall, Leeds, has been entrusted, by 
the civic authorities, to Mr. W. D. Keyworth, jun., who, 
it isto be hoped, will not keep the townspeople of Leeds 


a waiting for their animals so long as Sir H. Landseer has 


kept us in expectation of the arrival of ours in Trafalgar- 
square, l l 
_Ata somewhat recent meeting of the committee of 


Manchester Art Workmen’s Association, it was stated 
_by the chairman that a plan was under. consideration 


for enlarging the scope of the society; one object in 


view was ascheme for holding a general exhibition ofall 


the principal manufactures in Lancashire, for which a 
spacious and permanent building would þe requisite, 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. _ 


PHOTOGRAPHIC NOTES. 


A NovEL METHOD ror tHE PRODUCTION OF ANATO- 
MICAL PLatEes.—Ata late meeting of the Vienna Academy 
of Sciences, Herr Mach suggested a curious application 
of photography to the purposes of anatomical education. 
“ Tf,” he said, “‘ you photograph any solid body, such as 
a sphere, and if before the image has been fully received 
you substitute for the sphere another solid body, such 
as -a cone, the resulting photograph will be a sort of 
transparent picture of a sphere enclosing a cone, which, 
when arranged stereoscopically, will seem perfectly 
solid and transparent.” His application of this prin- 
ciple was thus expressed : “‘ Place a temporal bone before 
the camera, and before its image has been fully. formed 
substitute for it a cast of the auditory apparatus, and 
you will have a picture in which the internal ear can be 
seen through a transparent picture of the temporal bone. 
When this is arranged for the stereoscope, the two parts 
will be seen in perfect relief.” 

Kip GLoves AND PuHotograrHy.—An enterprising 
firm in Brussels, it is said, employs one person to make 
sittings only. This individual is dressed in the latest 
style, and always wears white kid gioves while posing 
the subject. No pair of gloves is used for more than one 
sitter without. being cleaned, as each one is honoured 
with afresh pair. The contract for cleaning the kids 
used by this personage is said to be worth several 
thousand francs per annum. 

PRESERVATION or SeNsItIvE PAPER. —Marowski 

_ recommends to preserve sensitive paper between sheets of 
waxed paper. Ernst, that prints which have a yellowish. 
colourinthe whites can be cleared by plunging in an 
extremely weak bath of cyanide, Grüne confirms this: 
the bath should not be stronger than 1 grain to 4 ounces. 
Remelé remarks that Nauk’s process of preserving sen- 
sitive paper in a chloride of calcium box answers only 
with plain arrow-root paper, andis ineffectual with the 
albumenized. Vogel, that the purity of the atmosphere 
has much to do withthe keeping properties, the presence 
ofvery little sulphuretted hydrogen acting very unfavour- 
ably. Kunstman, that floating too long on the silver 
bath (five minutes or more) tends to yellowness. Ernst, 
that papers themselves have much influence. Vogel, 
that a want of freshness in-the albumen acts unfavour- 
ably, and that some English papers keep remarkably 
well when sensitized. Wenske, that paper sensitized on 
ammonio-nitrate bath had kept two weeks between 
yellow plates. Prumm recommends the addition of a 
few drops of nitric acid to the positive bath in hot 
weather. Vogel, that sensitized paper dried by heat 
turns yellow more easily, the silver salt altering the 
albumen,—Philadelphia Photographer. 


PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &o. 
- 2140. Soap, A, Watt— 4d. 
2141, Packing cases, J. Hope—4d., 
2142, Saltpetre, I. Bernhard—4d. 
2143, Pomfret cakes and lozenges, W. Wood and J. W. 
Wood—4d. 
2144, Galvanic batteries for giving alarm, J. 8; Watson, A, 
_ _ Horwoodand C Brumfit—4d, 
2145. Toy or game, G. Whitford —4d. 
2146. Buttons, O. Fdkins, J. Newman and T. Greaves—4d, 
2147, Twisting threads. R. A, Brooman—6d, 
2148, Punkahs, J. E. Marsh—sd. 
2149, Brick making machines, W. E. Newton—10d. 
2150, Stopping bottles, J. B. Austin—4d. 
2151. Breechloading fire-arms. W. Boper—10d. 
2152, Bellows, J. Bowden—10d. 
2153. Matches, Œ. G. Dennis—6d. 
2154, Railway brake, W, Shakspear—4d, 
2155. Machinery for manufacturing telegraph cables, F, 
Jenkin—4d, 
2156, Pianoforte keys, D. G. Staight and S. Staight—4d, 
2157. Covering for spinning rollers, J, A. Turner—4d, 
2158, Furnaces, J. Lockwood—8d. 
2159, Couplings, F. €C. B. Robinson—4d. 
2160. a for making cigarettes, M, J. L, Y. Munoz 
2161, 
2162, 
2163, 
2164, 


2165, 
2166. 
2167. 
2168. 
2169, 
2)70, 
2171. 


2172. 
2173. 
2174, 
2175. 


Electric cables and wires, C. Marsden—4d,_ . 

Apparatus for examining and cleaning ships’ bottoms, 
D. O. Jones—8d, 

Composition or paint, J. G. Avery — 4d. 

Combing cotton, &c., G. Little—)s. 4d, 

Sewing machines, H. Willis and G. Rice—2s. 

Furnace for annealing wire rods, J. H. Scott—4d. 

Stench trap, J. Newton—8d. 

Syphons, L. J, Levisohn—10d, 

Sewing machines, D. Macpherson—Is. 2d. 

Printing presses, D. McKeller—4d. 

Obiin oE straw and grass fibre, E. H. C. Monckton 

Clipping horses, J, G. Tongue—4d, 

Floating beacons, batteries, &c., J. Moody—ls. 6d. 

Steam hammers, D Davies—2s. 2d, 

Combining and melting metals for bearings—W. O0. 
‘Cambridge—4d,° 00 l 

Cooking stoves, F. Thomas—4d. 

Stockings, F. Ayckbourn—4d. © 

Well-sinking tubes—W. E. Newton—6d, 

Gas burners, G. Bagnagatti—4d, 

Skates, J. I. Barber—4d. 

Ornamenting carpets, &c., L. Clayton—4d. 

Railway ae fastenings, and sleepers, H. H, Hen- 
son—4d, 

Railways, W. Rogers—4d. 

Producing light, &c., E. A. Curley—4d. l 08 

Tanks N lea, naphtha, &., W, G. Howard 
—ls. 6d. 


Copying presses, Œ, Owen—4d, 


2176. 
2177. 
2178. 
2179, 

2180, 
` 2181. 
2182. 


2183, 
2184. 
2185, 


2186, 


2187. Supplying carbonic. acid gas to casks, &c., A. O, 
Watkins—10d. . 

2188, Saws for cutting marble, &c., H. E, Woodward-—4d, 

2189. Steam boilers, E. W. Newton —4d. 

2190, Skates, V. A. Newton—8d. 

2191, Treating tar, &c., for mixing paint, J. Moule—4d. 

2192, Vans or carts, F. Hazeldine—6d. 

2198, Spirit meter, F. J. Hearsey—4d. 

2194, Violet dye-stuffs, A. J. Wanklyn—4d 

2198, 


2196, 
2197. 
2198. 
2199, 


2200, 
2201. 
2202, 


oils, J. Fordred - 4d. 

Treating cotton seeds, G. E. A, F. De Massas—10d. 

Manufacture of horse-shoes, J, Symmons—2s, 

Locks, D. E. Hodgson—1s. 8d. 

Apparatus for supplying measured quantities of 
water, G. R. Rattray—lod. 

Folding chairs, T. G. Bousfield — 8d. ' 

Dyeing and printing fabrics and yarns, A. Paraff—4d. 

Rotary engines, T, Corkhill, J. Broughton, and W. 
Graham — 4d. 

Distilling xnd rectifying alcohols, A. H. Bonneville 
—ls. 6d. 

Manufacture of velvet, A. H. Bonneville—8d. 


2208, 
2204, 


2205. Presses, A. H. Bonneville—10d. 

2206. Dyeing yarns and fabrics, A, H. Bonneville—4d: 
2207. Raising and holding skirts, A. H Bonneville—4d, 
2208. Flying toys, A. H. Bonneville —4d. 


2209, Submarine telegraph cables, ‘I. S. Jones—4d, 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


Persons desirous of submitting tenders for the erection of 
a public-house and four houses adjoining, in Fairfield, 
Wrexham, can inspect the drawings and specifications at 
the office of Robert Cocking, Architect, 1, Charles street, 
Wrexham, 

Persons willing to tender for the erection of a farm-house 
at Midgham Hall Farm, Berks (about half a mile from 
Woolhampton station, on the Reading and Newbury line), 
for Edward Greene, Esq., M.P., may inspect specifications 
at the office of John Money and Son, Architect, 34, North 
Brook-street, Newbury. 

Tenders are required for the erection of a villa at Box- 
moor, Herts. Plans, &c., may be seen at the office of the 
Architect, Theodore K, Green, Architect, 22, Finsbury- 
place, B.C, 

The Improvement Committee of the Borough of Notting- 
ham are prepared to receive tenders for taking down 
Castle Lock Bridge, and constructiog a new wrought-iron 
Lridge over tne Canal in Welford-street, Nottingham. 
Contract No, 1 will embrace the brick and stone work, 
Contract No. 2 will embrace the wrought and cast iron 
work. Plans may be seen of at the offices of Mr. M., O. 
Tarbotton, Corporation Surveyor, Nottingham. 

Tenders are wanted for various works required in the 
erection and completion of two large houses, with shops, at 
Red-hill. Specification on application to Mr. J. E, Mat. 
thews, Surveyor, Reigate. l 

Tenders are required for making alterations and additions 
toNo 57, Marsham-street, Westminster. Specification may 
be seen on the premises. 

Tenders are required for the erection of new schools and 
class-rooms at Gipsy-hill, near the Crystal Palace. Specifica- 


tion on application to Mr. Pyett, 3, Myrtle-terrace, Hamil- | 


ton-road, Lower Norwood. 
The Local Board, Torquay, are desirous of receiving ten- 
ders forthe building of new quay walls, &c. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For alterations and additions to No. 24 and 25, Castle- 
street, E.C. Mr, Herbert Ford, Architect :—Cooper, £2,090 ; 
Sims and Marten, £1,930; Perry, £1,570; Sabey, £1,248 ; 
Palmer and Son, £1,100; Johnson, £1,025; Drane and 
Vaughan, £996. 

For the extension of the works of Martin, Hall, and 
Company, Limited, Sheffield, Messrs, M. E, Hadfield and 
Son, Architects :—Milner, (accepted) £2,027. 

For 8t. Thomas’s Catholic Church and house, Gains- 
borough, Messrs, M. &. Hadfield and: Son, Architects :— 
Auddleston, (accepted) £1,249. 

Accepted for St. Hedda’s Catholic’s Church, Egtonbridge, 
exclusive of stone, lime, brick, and leading; no fittings. 
Messrs, M. E. Hadfield and Son, Architects —Barton and 
Company (mason), £890; White (carpenter), £453 ; 
Hardgreaves (slater), £114 10s, ; Anderson (plumber, &c.), 
£79 18.; Readman (painter), £25 ; Braithwell (plasterer), 
£40 10s. 

For St. Peter’s Catholic Church, Doncaster, with use of 
old materials ; no fittings. Messrs, M. E, Hadfield & Son, 
Architects :—Rodley (accepted) £1,466, 

For repxirs to the Wesleyan Chapel, St. John’s-square, 
Clerkenwell. Mr. Bassett Keeling, Architect :—Jameson 
and Hobson, £387; Resliaux, £358; Bourne, £336 10s. ; 
Mitchell, £335. 

For the erection of council chamber annexed to the 
Town Hall, Rochester. Mr. Henry Andrews, Architect ;— 
Clements (accepted), £1,000. 

For alterations and additions to offices for Perpetual 
Investment Building Society, 16, New Bridge-street, Black- 
friars :—Johnson (accepted), £690. a 

For alterations to the parish Church of St. Andrew, 
Enfield. Mr. F. G. Widdows, Architect :—Field & Sons 
(accepted), £3,882 


LONDON COAL EXCHANGE. 
Holywell Main, 17s.; Eden Main, 19s. 6d. ; Wallsend :— 
Harton, 18s, 9d. ; Haswell, 21s.; Hetton, 21s, ; Hetton 
Lyons, 18s, 9d,; Wallsend :—Kepier Grange, 19s. 6d.; 
South Hetton, 21s. ; Heugh Hall, 19s. 9d. ; Kelloe, 19s, 
9d.; Hast Hartlepool, 20s. 6d.; South Hartlepool, 19s, 
9d, ; Tees, 20s. 9d,—Ships at market, 35, ; sold, 34 ; unsold, 


Treating products obtained in refining hydrocarbon . 


LATEST 


PRICES OF METALS. 
COPPER. £ s. d. £ pmd 

Britis h—cake and tile...........per toa 80 0 0 8t 0 0 

Sheet @eetresehssesevetsateosucesnrasees ‘do 85 0 0 86 (9) 0 

bes IRON. ` 

Pig in Scotland ........sc000..per ton. 212 6 cash. 

Welsh Bars, in London........ 40 7 5 0 715 0 
Wales .....c0cerce do 6 5 0 610 0 
Staffordshire ... do 810 0 815.90 

Hoops, first QUALIEY. .sressserecres do 9 10 0 9 15 0 

ee te LEAD. 

Pig, FOreign......sscsssecercssesresres DOF ton 19 5 0 19 19 0 

Red OF minium .sessssosrersssssersa QO 2110 0 22 0 0 

QUICKSILVER sesrersonsouronrsntenns DOE bottle 6 19 0 70 0 

IN. 
BANCA. ....2-scocscossecnssccevseresces Or CWE 318 0 000 
English DIOCKE........0..0erees do 400 45 0 


PRICES CURRENT OF TIMBER. 


Per load— £ sẹ £ 8. Per Load— £ 8 £ 8. 
Teak ......s00008 10 0 If Oj Christiania, per 
Quebee, red pn. 3 5 415 'C. 12 = ft. 
yellow pine 215 3 10 by 3 by 
Memel fr e.e. 3 5 310 9in. yellow 18 0 22 0 
Riga erse we 3 5 310|Deck, Plank, 
Swedish ....... 2 0 210 eee 
Masts uebec per 40 ft. 
me 610 810 5 in. O14 1 4 
yellow pine 5 0 6 O| Staves,perstand- 
red pine...... 0 0 0 O ard M. 
Lathwood, Dant. Quebec, pipe ... 80 0 85 0 
fm sese œ» 50 60 puncheon ... 20 0 21 O0 
St. Peter’s.. 7 0 8 O|Baltic crown 


Canada, Ist qual 17 10 20 0 
2nd. do, 1210 14 0 


pipa voereeeeez00 O 210 0 


MISCELLANEOUS. 
£8 58. £ sa £ 8, 
Pumice STONE pr Olive, Gallipoli... 56 10 57 0 
TOD sosresesorse 0 8 0| Cocoanut, Coch. 
OILS, &e TON esesesesseoe 53 1053 O 


Seal, pale pr. tun 42 0 0 0 


Palm, fine ..,.....39 10 0 0 
perm body ......124 0125 0 


Linseed sses... 36 0 0 0 
Rapeseed, Eng. 


OC. severe 
Whale, Sth Sea pale .....erceree 42 0 42 10 
nale............ 43 10 44 0 | Cotton, seed ...... 2% 0 34 0 
ADVERTISE IN THE ENGLISH MECHANIC. 
SCALE OF CHARGES. s. d. 
WANTED TO PURCHASE, Thirty words... 2 0 
Every additional Ten words dua an oO 6 
FOR SALE, Thirty words.. 1. .. «2 0 
Eyery additional Ten words... ww 0 O 6 
SITUALIONS VACANT, Twenty words ..1 0 
Every additional Hight words... ... 0 4 
SITUATIONS WANTED, Twenty words ...1 0 
- Every additional Hight words...) . 4 


Postage stamps received:fromadvertisers in town or country. 
OFFICES, 2 and 3, SHOE LANE, FLEET 
. STREET, LONDON. 


SALES BY AUCTION. 


Clerkenwell.—To Engineers, Plant Brokers, and others. 
` —The Capital Plant of a Millwright and Engineer, 
comprising a two-horse power Steam. Engine, six 
powerful Lathes, valuable Screw Cutting Lathe, Self- 
acting Drilling Machine, Powerful Planeing Machine, 
Hydraulic Pump, and other valuable machinery, 


ESSRS. FURBER and PRICE will 


SELL by AUCTION, on the Premises 5, and 6, 
Northampton-street, on THURSDAY next, August 2nd, 
at 11 for 12 o’clock, the above valuable PLANT, also the 
FITTINGS of Workshops and Smithy, Wood Patterns 
for Engines, Wheels, Cranks, &c. ead 
` May be viewed, and catalogues had on the premises, 
and at the Auction and Estate Offices, in Warwick-court, 
Gray’s-inn,. 
Deptford-green Dockyard.—Boiler Makers and Iron 
Ship Builders.—Tools and Stores. 
ESSRS. FULLER AND HORSEY 
are instructed to SELL by AUCTION, on 

FRIDAY, August the 10th. at Twelve precisely, on the 
Premises, in Lots, without reserve, a new powerful 
RIVET-MAKING MACHINE, 3 powerful punching ma- 
chines, angle-iron straightening machines 3 steam- 
engines, 150 tons levelling slabs, 10 tons boiler makers’ 
and smiths’ tools, 5 tons steam-hammer tools, 2 tons of 
flogging, sledge, and handhammers. 40 portable forges, 
2 fly-punching presses, 15 pairs forge bellows, Lloyd’s 
fan, 5 boiler-makers’ bears, 20 anvils,10 vices, 5 tons 
forging, 23 tons screwed boiler stays, boiler proving 
pumps, 10 crabs and winches, Monkeys, circular saw 
bench, anchors, chains, Pooley’s weighing machine, 30 
tarpaulins, and numerous other effects,—To be viewed 
three days previous to the sale, when catalogues may 
be had at the Dockyard, and of Messrs. FULLER and 
Horsey, 13 Billiter-street, London, E. C. E 


PARTNERSHIPS. 
XYA7ANTED, a PARTNER (sleeping or active), to take 
the place of one retiring from an old-established 
Chemical Works. Capitalrequired not less than £10,000. 
—Apply to Chemicus, care of. Messrs, Rutter and Price, 
Solicitors, Manchester. 


‘ANTED, an active PARTNER in a steam Corn Mill, 

with a Small Capital ; the machinery is in first- 

class working order. The Advertiser having an ex- 

perienced man, it would be a very good opportunity for 

any party wishing to: learn the business in all its 

branches.—Apply, W. S., Post-office, Newcastle-under- 
Lyme, Staffordshire, a 
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[Ave. 3, 1866. 


SITUATIONS WANTED. 
O ENGINEERS, MACHINISTS, &c.—Wanted, a 
Situation as GENERAL MANAGER in a small 
firm. The Advertiser has a practical knowledge of the 
various branches, and accustomed to the management 
of men.—Address, B., 47, Carter-lane, H.C. 


Joo (Jobbing or as Assistant).—A respectable 

Young Man is in want of a SITUATION ; has a 
knowledge of clock work; good character.—Address, by 
letter, to A. B., 7, Albemarle-street, Piccadilly, W. 


UILDERS AND OTHERS.—Wanted EMPLOY- 

MENT ; Jobbing Carpenter, can paint ; old houses 

repaired.—Address, 44, Wellington-place, Green-street, 
Stepney, H. 


RONMONGERS.—Situation wanted by a Youth as 

UNDER ASSISTANT or WAREHOUSEMAN ; 

good references.—T. A., 13, Ironmonger-street, St. 
Luke’s, 


RONMONGERS.—A good Gas Fitter, Behangers 
Locksmith, &c., wants EMPLOYMENT.—Y. Z., 8 
Norwich-court, Fetter-lane. 


Pe (French). — SITUATION wanted by a 
3 respectable Young Woman ; best small work only. 
—B., 1, 


ATCH JOBBER, or to manage a business ; Middle- 

aged ; competent to do all kinds of work ; town 

preferred.—Address, W. C., 21, Rutland-street, South 
Lambeth-road. 


SITUATIONS VACANT. 


ANTED.—A thoroughly Practical DRAUGHTS- 

MAN, well acquainted with Roof and Gasholder 

work, and general Hngineering.—State age, references, 

and salary expected, to X. Z., Post-office, Newport, 
Shropshire. 


O DRAUGHTSMEN.—Wanted a thoroughly practical 
DRAUGHTSMAN, well acquainted with Roof and 
Gasholder work and general Engineering.—Address, 
stating age, references, and salary expected, to X, Z., 
Post-Office, Newport, Shropshire. 


OOKBINDERS’ TOOL CUTTERS.—Wanted a good 
General Workman,—Apply to Knighis & Cottrell, 
16, King’s Head-court, Shoe-lane, E.C. 


RAND CUTTER.—Farrow and Jackson are in want 
of afirst-class BRAND CUTTER; constant work. 
_—18, Great Tower-street, E.C. 


O PAINTERS.—A number of good Workmen wanted. 
—Hummerston Bros., 80, Albion-street, Leeds. 


O PLUMBERS.—Wanted, a first-class steady Work- 
man.—Apply to R. Merrison, 84, North-street, 
Scarboro’. ` 


ANTED, a good PLUMBER and GAS FITTER.— 
Apply to Thos. Stansfield, Ludlam’s-yard, New- 
street, Huddersfield. 


O MASONS and EXCAVATORS.—Wanted im- 

. mediately, a number of Masons and Excavators.— 

Apply at the Railway Works, Paper Mill-bridge, 
Keighley. 

PTICIANS’ ASSISTANTS.—Wanted a Young Man, 


accustomed to serve in an Optician’s Shop.—Apply 
to Mr. E. H. Robinson, 53, Bishopsgate-street Within. 


AINTERS.—Wanted an experienced Hand, capable 
of taking charge of a job.— Apply 17, Exmouth-st. 


Pegs omae 


ictoria-terrace, Victoria-road, Holloway. 


TO BE LET OR SOLD. 


THAM-POWER to Let, with great advantages.— 
Apply, 85, Charles-street, Hatton-garden, E.C. 


SS at a a a ote A es TORU 

O LET, the OLD UNION FOUNDRY, situate in 

Swinegate, Leeds.—The foundry is in full working 

- condition.—Apply to Mr. H. Braithwaite, 18, Swine- 
- gate, Leeds. 


T LET, at Milgarth Mill, George-street, Leeds, any 

portion of the modern MACHINERY, with 
POWHR, for Scribbing, Spinning, Weaving, Milling, and 
Finishing Woollens. Spa water abundant. Also 
Weaving Shed, with power.—Apply on the premises, 
from 10 to 6, to Mr, A. Robinson. 


T° LET, a PHOTOGRAPHIC STUDIO, 20 feet by 11. 
—Apply Mr. Dore, Huddersfield. 


T° CHEMISTS and Others.—To be Disposed of, the 
LEASE, Fixtures, and Furniture of ẹ first-class 
HOUSE and SHOP, in one of the best parts of Pimlico. 
A good opening for a dispensing chemist. Price £550. 
Principals only treated with.—Apply to Mr, J. Jordan, 
7, Wilton-road, opposite Victoria Station. 


i ENE IS OB ASE A Sih COTES Veet ET ER 
O TRONMONGERS.—For Disposal, a GENERALand 
FURNISHING BUSINESS. The Surrey side, near 
London. Established. nearly fifty years.—Apply to 
Gidney and Son, 14, Gresham-street, E.C. 
ae et ee ey 
~TUDIO, for many years in the occupation of the late 
Ss W. J. GRANT, will shortly be VACANT. Tt is of 
noble dimensions, and has reception-room adj coining. To 


view; and for particulars apply to Mr Bussell, 26, Soho- 
square. 


FOR BALE. 

| haere PLOTS OF LANDS, at West Brompton, 

North-end, Fulham, with good frontage and 
depths ; prices from £47 per plot, including every cost; 
a handsome sum can be realised by resale alone, the 
prices being first cost, payable by small deposit and 
monthly instalments of 10s , with immediate possession, 
to build houses in much demand, or use for garden pur- 
poses, many of the plots being cropped; the estate and 
soil is first-class, and to secure the pick apply immedi- 
ately to Mr. Wm. Williams, Land Agent, 18, Queen- 
street, Cheapside. 


OR SALE, or EXCHANGE, about 250 MICRO- 
SCOPIC OBJECTS, well mounted in balsam, on 
slides, 3in. by lin., with 8 boxes, each to hold 2 doz. The 
objects consist of Diatomace, Foraminifera, Insect 
Preparation, Polarizing Objects, Sections, Cuticles, &c. 
Any reasonable offer will not be refused.—Address, Q. 
Moors, Photographer, Dereham-road, Norwich, Norfolk: 


A TABLE LATHE, with face plate complete, centres 
£ 23, first-class finish (cheap), also sets of cast- 
ings for 2-horse power engines, and 34 centre lathes. 
—ïtanley, 33, Field-gate-street, Whitechapel, E. 


ORFEITED Pledges for Sale. Bargains to suit 
eyery one. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. Wiliam Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, S. 
Money Advanced. 


EWING MACHINES.—The Working Man’s, price 
£2 and £3 15s., does Tailoring, Dressmaking, Em- 
broidering, and all ordinary domestic sewing, on thick, 
thin, or glazed Materials.—26, Liverpool-street, King’s- 
cross, London. 


FIRST-CLASS HAND PLANING MACHINE, to 
plane 3ft. by lft. tobe sold. Apply26 William- 
street, Charlotte-street, Blackfriars-road. 


THAM-ENGINE (Second-hand), Hight or Ten-horse 

power Boiler, Circular Bench, Frame and Band 

Saw wanted.—Address W. B., Camden-avenue. Peck- 
ham-road, Peckham. 


INE-HORSHE PORTABLE ENGINE, equal to new, 

and mounted on a ten-horse Boiler, on extra 

strong broad wooden wheels.—Address W. Kirk, 8, 
Essex-street, King-street, Manchester. 


NE CONDENSING BEAM ENGINE, fitted with an 

Expansive Motion for Economising Fuel. Cylinder 

26in. diameter, 5ft. stroke; Spur Wheels, Steam and 

W ater Pipes, all Complete andin Good Working Condi- 

tion. Price, delivered to Railway Company with founda- 

tion, plans furnished, £225.—W. H. Wood and Co., 10, 
St. Mary’s Parsonage, Manchester. 


Eo (4in, Foot), with planed iron beds, tools, and 
chucks; suitable for an ivory or brass finisher ; 
price £2 15s.—47%, City-garden-row, City-road. 


Tere Iron), Sin. and one 4in. centre; also 
Polishing, or Drilling Lathe, cheap; Circular 
Saw-Bench, and Second-hand Vice.—4, Clark-street, 
Allen-street, Goswell-road. 


ATHE.—For Sale, a first-class new 5in. Centre Foct- 
Lathe, complete.—Address, Mr. Bayley, 23, Arling- 
ton-street, Clerkenwell. 


ATHE For Sale, 6-inch head, 4-feet bed; price £3 10s. 
30, St. Andrew’s-road, Horsemonger-lane. 


.— ATHE (6-inch), and Slide Rest for Sale; also Port- 


able Forge. Mile Stone House, Albert-street, 
Wandsworth-road, S.W. 


NE New Highly Finished SLIDE and SCREW 
CUTTING LATHE, 12in. centres, bed 16ft.; change 
wheels and top-driving apparatus complete. 
£140 nett.—W, H. Wood and Oo., 10, St. Mary’s Parson- 
age, Macnhester. 


MOETAR MILLS and PORTABLE STEAM- 


i. ENGINES FOR SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Stewm and Water Guages, Pumps, Tanks, Shafting, 


Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 


Runners, Bone-mills, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches,” 
Orabs, Jacks, Blocks, and other useful Machinery. —T, T, TAYLOR, 4l, 
White-street, Borough. ° 

N.B.—Plant and Machinery purchased (Cash). 


FOR SALE, CHEAP, THE FOLLOWING 

ARTICLES ;—THE WORKING TOOLS OF A BOOKBINDER. 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, and a large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
Lin. letter press, 2 small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


GECOND-HAND PORTABLE ENGINE, with 

NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. Gin., and rollers 3ft., diameter. Price, com- 
Flete, £145, Apply to Barrows and Carmichael. Engineers, Banbury. 
gg a nT A EN maser cee S a, 
ee a ennai nen 


WANTED TO PURCHASE. 


SMALL WORKING MODEL of STEAM ENGINE, 

A. about 2in, stroke, and lin. diameter of cylinder, 

with Boiler complete,—Address, stating price and par- 

ticulars, T. H., care of Mr, Wells, Grocer, Coldharbour- 
lane, Camberwell. 


Price 


SECOND-HAND BOILER, about 20ft. long by 7ft. 
diam, ; two flues 2ft. 8in. diam., equal to 60lb. 
working pressure.—Apply to Altred Dodman, Engineer, 
King’s Lynn. 
ticle OEE, renee BI ea e a S, 
OINER’S Bench; must be cheap.—Apply at 5 
Northampton-road, Clerkenwell. 


al GINEERING Works (Small) wanted, immediately. 
—Apply to T. West, 111, Aldersgate-street, B.C. 


UROPEAN ASSURANCE 


SOCIETY.—At the Ordinary General Meeting ot 
Shareholders, held at the Chief Offices of the Society, 
316, Regent Street, London, on Friday, the Ist of June, 
1866, Henry Wickham Wickham, Hsq., M.P., in the 
chair, it was announced that— 


The Premiums on the New Life and 
Guarantee Policies issued during the 


VEAL amounted bO.....escerrecreccseces eevesveee £43,463 6 0 
In the Fire Department, the Premiums on 

New Business amounted to......+ Sinees £18,962 13 5 
Making the Total of Premiums on the New 

Business ofthe year esseeessesssssensssssee .. £62,425 19 6 
The gross amount received in Premiums 

during the year WaS.sssssesssensssersensc esee L3 10,623 1E 7 


The Life, Fire, and Guarantee Claims 

paid during the year amounted, includ- 

ing Bonus Additions, bO...ese..sereseresresrseo £205,160 5 0 

lt was stated that the progress of the Society’s 
Premium Revenue continued satisfactory, it having 
now reached the sum of £310,623, as against £169,658 in 
1864, and £119,526 in 1860. 

The 3lst of December last being the time appointed 
by the Deed of Settlement for an actuarial investigation 
of the affairs of the Society, the Directors have caused 
the necessary arrangements to be made for that pur- 
pose, and the result of such investigation will be com- 
municated to the Shareholders as soon as it has been 
completed. 

In the interim the warrants for the payment of the 
usual Interest, due June the 30th, at the rate of Five 
per cent., will be issued, payable on and after the 28rd 
day of July next. 

James Furnell, John Hedgins, Thomas Carlyle Hay- 
ward, and Robert Norton, M.D., Esqrs., Directors, and 
FE. W. Goddard, Esq., Auditor, were re-elected, 

HENRY LAKE, Manager. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNOW HILL, LONDON. 


DESCRIPTIVE CATALOGUE. 
Section I.—Achromatic Telescopesand Microscopes, 


Ssorron II.—Magic Lanterns and Dissolving Views. 
Szcrron IJJ.—Photographic Apparatus and Materials, 
Srotion IV.—Survyeying, and Nautical Instruments. 


Szction V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 
Each Section Post-free on receipt of two stamps. 

A COMPENDIUM or PAOTOGRAPEHY, giving full and 
intelligible instructions for taking portraits or views. 
Eighth edition just ready; 60 closely printed pages, 
crown 8yo, This edition has been almost entirely re- 
written, and includes the collodion process, printing on 
paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &c., &e. 
Post free 7 stamps. 


FREDERICK J. COX, 


22, SKINNER STERET, Snow Hiut, Lonnon, EC. 


BENS ON’S 


WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks , 1,, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
. Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
l Late of 14 & 15, St. Swithin’s Lane, E.0., 
Ironmongers, Ironfounders, & Engineers’ Valuer, 


ARBITRATOR AND ACCOUNTANT. _ 
Apply for his Circular ioe as of Fifty Trades for 
isposal, 


OUNG’S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and 1s. per box. Observe the trade mark, H. Y,, 
without which none are genuine. May be had of most reapectable 
chemists in town and country.—Wholesale manufactory, 16, Carthu- 
sian street, Aldersgate-street, E.C. London, 


_ Ave. 3, 1866.) _ 


a 


UPFIELD GREEN, 


JOINERY HALL BUILDINGS, 79, UPPER THAMES STREET, E.C, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, 


RAPIDITY AND ECONOMY. 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


W HEEL, RACK, and SCREW CUTTING 

SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch, Dividing plates drilled or lined. Screws cut to any 
size or pitch. J Wilkinson, Engineer, St. George’s Works 83, St, 
George’s-road, S: London. 


Se 


r [HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufavtory, Armit Works, Greenfield, Manchester. 
81, Mark-lane, London, E.C. Mr. H. FERRABEE, Agent. 


ATENT SAFETY GAS TAP. 


—Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers 
10, Strand, London, Agents wanted. 


Warehouse 


NOW. READY, SELLING BY THOUSANDS. 


THE IMPROVED CUCUMBER AND 
VEGETABLE SLICER. 


T isso arranged as to be used with the common 
table knife, being made of the best Turkey boxwood, with 
brass fittings, superbly tinued and finished , cannot possibly corrode 
or get out of order as most of the low priced slicers do; they aread- 
mitted by all who see them to be the best slicers yet invented. To 
be had of most cutlers and ironmongers throughout the kingdom, 
(Price Js. 6d. each.) 
SAUSAGE AND MINCING MACHINES FROM 10s. 6d 
J. COPPARD and Co., Inventors, Patentees, and Manufacturers of 
Domestic Implements, 84, Fleet-stree London, E.C. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. AND IL., & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES, 
rPHE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
ONLY kind for which a Merpsan has been AWARDED, and 
are now used exclusively by the English, Australian, and 

Indian Mints; the French, Russian, 
Iv 
l i 


and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &c.,; and have been 
adopted by most of the large Engineers, 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of'these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaflected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 


pap 
| ah ii 
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Y eee considerable. 


j 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron Mentine, the average working of which has proved 
o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, N.W. 


TO MOP, BRUSH, AND BROOM MANUFACTURERS, 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


UPRIEUX’S ANTICORROSIVE 
PREPARATION FOR PREVENTION OF INCRUSTATIOY 
STEAM BOILERS. 
Extract from Testimonials. 

MRJ. ABBOTT. September 28th, 1863, 
Sir,—We have used your Composition for some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses. 

Tooley-street. 
Agent Mr. JAMES One: a eee: Dockhead, Bermondsey, 
ondon. 


a 


wat 


HOLLOWAY’S OINTMENT and PILLS and 


NOTABLE FACTS.—Intense heat augments the annoyances 
of skin diseases and encourages the development of febrile disorders ; 
wherefore they should, as they can, be removed by these detergent 
and purifying preparations. In stomach complaints, liver affections, 
pains and spasms of the bowels, Holloway’s unguent well rubbed 
over the affected part immediately gives the greatest ease, prevents 
congestion and inflammation, checks the threatening Diarrhea, and 
averts incipient Cholera. The poorer inhabitants of large cities will 
find these remedies to be their best friends when any pestilence 
rages; or when, from unknown causes, eruptions, boils, abscesses, or 
ulcerations point out the presence of taints or impurities within 
the system and call for instant and effective curative measures, 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical. ) 
ARCHITECTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY 


ATOHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


Now ready, Part VIII., price 3s., 


MODERN MARINE ENGINEERING. 
By N. P. BURGH, C.E. 


Parts 1 and 2 contain Four Plates of the Engines constructed by Messrs. Maudslay, Sons, and Field, and by 
Mr. J. F. Spencer. Parts 3 and 4 contain Four Plates of Details of Engines by Messrs. J. and W. Dudgeon and 


Mr. J. F. Spencer. 


Part 5 contains Two Plates of Engines and Details, by Messrs. J. and W. Dudgeon. Part 6 


contains Two Plates of Details by Messrs. Dudgeon, and Section of Armour-plated Ship Hector, with Engines, by 
Messrs. R. Napier and Sons. Part 7 contains Two Plates of Details by Messrs. Dudgeon, The letter-press is 
interspersed with Forty Practical Engravings of Engines and Boilers. 


London: E. and F. N. SPON, 16, Bucklersbury. 


IMPORTANT INDUSTRIAL AND MECHANICAL BOOKS. 
This day, 5th edition, revised and enlarged, price 8s. 


HE PRACTICAL BRASS AND 


IRON FOUNDER’S GUIDE: a concise Treatise on Brass 
Founding, Moulding, &c., &e. By James Larkin. 


This day, small 8vo., cloth, price 12s. 
THE MILLER’S, MILLWRIGHT’S AND 
ENGINEER’S QUIDE: By Henry Pallett. 
This day, 8vo., cloth, price 12s, 
A PRACTICAL HAND-BOOK FOR MINERS, 
METALLURGISTS, and ASSAYERS: By Julius Silversmith. 
London: TRUBNER & Co., 60, Paternoster-row. 


Just Published, 12mo, cloth. Price 2s. 
FORMULE, RULES, and EXAMPLES for 
Candidates for the Military, Naval, and Civil Service Examina 
By T 


tions „also for Mathematical Students and Engineers. 
BAKER, C.E. 
London : JOHN WEALE, 59, High Holborn. 


Just Published. 12mo. cloth. Price 1s. 
RON WORK.—Practical Formule and General 


Rules for finding the Strains and Breaking Weight of Wrought 
Iron Bridges, with sundry Useful Tables, with the Description 
of a Suggested Railway Bridge across the Queensferry on the Firth 
of Forth, N.B. By CHARLES HUTTON DOWLING, C.E. 

London: JOHN WEALE, 59, High Holborn. 


RAWINGS, PLANS, TRACINGS, &c., 


executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C. 
practical Engineers, 


WHETHER IS HIGH OR LOW PRESSURE STEAM 
PREFERABLE IN POINT OF ECONOMY? 
Now ready, in cloth, pricel0s., 500 pages of octavo demy, Illustrated 
with numerous woodcuts. 


HE DISCUSSION ON “ HIGH AND LOW 


PRESSURE STEAM,” between Mr. E. INGHAM, of Oldam, 
and Mr. R. DAVIES, of Blackburn, Members of the National 
Engineers’ Association ; together with the whole Written Controversy 
between the two disputants and about forty correspondents, including 
some of the leading scientific men and several eminent practleal and 
civil engineers of the day; with an extensive APPENDIX, by Mr. 
Ingham, on a great variety of practical subjects in reference to the 
Steam Engine, embracing tables and other useful matter especially 
interesting to engineers and steam proprietors. 

Copies may be abtained from E. Ingham, Croft Bank Mills, 
Oldham ; W. Rennie, Chronicle Office, Oldam; or Elliott Brothers, 
449, Strand, London. 


UNIVERSAL BREAKWATER, Is. London: J. WEALE. - 


PRINTING. 
ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY . 
MADDICKE & POTTAGE, 
CRANE COURT, FLEET STREET, 
LONDON. 
Printers of the 
ENGLISH MECHANIC & MIRROR OF SCIENCE. 


YI7 OOD ENGRAVINGS, for SCIEN. 


TIFIC and other WORKS.—Ilustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Weed. 29, Hart-street, Bloomsbury, London, W.C. 


ENGRAVINGS ON WOOD, 
VERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and 
Advertisers, promptly executed, at the lowest prices, 
by J.F. NASH, 114, Strand, W.C. 

Estimates and Specimen Book sent Free of Charge, 


M. and T. are thoroughly 


“RECONNOITERER” GLASS, 
' 10s. 10d. SENT FREE. 


HIS “ TOURISTS’ FAVOURITE ” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &e.—Marquis of Carmarthen. ‘‘ The‘ Reconnoiterer’ 
is very good.”—Earl of Breadalbane. ‘I find it all vou say; won- 
derfully powerful for so very small a glass.”—-Earlof Caithness, ‘ It 
is a beautiful glass,”—Lord Gifford. ‘ Most usefuL’’—Lord Garvagh. 
“ Remarkably good.”—Sir Digby Cayley. ‘It gives me complete 
satisfaction, and is wonderfully good."—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘“ Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. ‘‘I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. “ What Tourist will now start without 
such an indispensable companion ?’—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d, The 
above, bearing the registered trade marks ‘‘ Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Barom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agentsanywhere. 


ODEL STEAM ENGINES, BEAM, TABLE 

Horizontal, Vertical, Locomotive, Oscillatng, &c, with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES. &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
e Ene two Stamps. JAMES BOWIE, 178, HIGH 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


MESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c. 
Also, Zinc and Lead Wires. 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied: 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AnD 21, GUTTER LANE, EC. 


a re ee 
STEVENS S MODEL DOCKYARD, 

AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill. Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats,! anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale, Ensigus, burgees, and signal flags made 
to order. Steam-engines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: l4in. 
long, price 3s, 6d.; 19in. long, 5s. 6d.; 24in. long, 8s. 6d.; 30in. long, 
18s. 6d. ; 37in. long, 25s. Packed for the country with full directions 
for working. Established 20 years. 


IPLEYS PATENT METALLIC PISTON 


is the only Pisten with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight 
and a great saving in fuel. Can be adjusted without removing the 
sylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to A. 
RIELEY 14. Brook-street, Lambeth. 


EILLY and MARTIN’S PATENT 


BEARINGS are the best and cheapest ever intro- | 
duced, dispensing with brass steps. Save oil,] power, 
labour, &c.; in ordinary cases they require oiling but 
twice a year. 

For particulars, &c., apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. 

N.B.—Hangers or Pedestals fixed on the following 
terms :—If approved of within six months, paid for; if 
not, removed without charge. 


ay 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


[Ave 8, 1866. 


PATENT HOLLOW STEAM PACKING. : 
HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is go con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from ‘the cylinder; thus the many 
objections to packing previously existing are efféctually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Giuzed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Aix-proof Goods, or any description of India-rubber articles 
made to order. i 

Price list or circular, with full description of packing, to be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 
MECHANIC'S EXCHANGE, 

201, UNION-STREET, BOROUGH, S.E. 

W. H. PEARCE, 

LATHE AND TOOL MAKER, 


egs to inform his numerous Friends and Patrons that he has now | 


removed to the above address. 
AMATEURS’ LATHES from 858. 
INVENTORS ASSISTED 
ib Securing, Carrying Out, and Disposing of 


their Inventions.—Apply to Messrs. B. BROWNE and CO. 


British and Foreign Patent Office, 49, King William-street, London- f. 


vridge. seis 
‘A Pamphlet gratis, on Cost of Patents, may be had on application. 


fa a ee ee ee ge es 
SOUL AND €00., 3, LEADENHALL STREET, 
LONDON, E.C. 
Pressure & Vacuum Gauges. { Marine Engine Governors. 
Steam Engine Indicators. 
Engine Counters (& Clocks) | Salinometers (Long, How). 
Engine Room Fittings and | Thermometers, 
Tools. meters. 


“ASSISTANCE AND ADVICE TO INVENTORS. 
‘RB. i. A, SOUL, (Member of Society of Arts) Patent 
[ Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining. Protection under THE NEW 


PATENT LAW. AND REGISTRATION OF DESIGNS | 


ACTS, A Circular of Information free by post, on applica- 
tion to the Patent Office, 3, Leadenhall St., London, E.C. 


R. WHITE, BRITISH and 
FOREIGN PATENT AGENT, 68, Queen-street, 
Cheapside, London, H.C. Mr. White having correspon- 
dents in the chief cities of Hurope can present to his 
clients unusually advantageous facilities for Foreign 
Patents. British Patents secured, and Provisional Pro- 
-tections upon advantageous terms. 


P ATENTS FOR INVENTIONS. — Messrs. 
` DAVIES and HUNT procure British and foreign patents at 
moderate charges. Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 


ATENTS.—INVEN TORS 
: ASSISTED AND PATENTS SECURED upon 
easy terms, and the Sale and Working of Patents 
negotiated. Address, ‘“ Engineer,’ INGRAM & Co., 
9, Parliament-street, Westminster, London. 
N.B.—Drawings, Tracings, and Plans at a very 
moderate charge. 


NVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free. by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
BREWER (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


NVENTIONS PERFECTED and all kinds 


of Machinery manufactured by S. SMITH, 204, High Holborn, 
London.. 


resO INVENTORS —GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


OTICE TO INVENTORS.—Office for 
Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 30 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRABFALGAR-SQUARE, CHARING-CROSS, W.C. 


TO INVENTORS.—Messrs. Harris and Mills, 
Patent Agents and Mechanical Draughtsmen, No. 35, South- 
amptonsbuildings, Chancery-lane, W.C. (from CARPMAEL and CO.), 
undertake all business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all Foreign Countries. Provisional 
protection £8 8s. 


TO INVENTORS.—The GENERAL 
. PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Chagges, and transacts all business connected with Patents. 
Unusual facilities offered. A HANDBOOK gratis. 

CHARLES S, BAKER, C.E., Secretary and Manager, 


Engine Room Telegraphs.: | 


Hydro- } 


[BRITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been established upwards — 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protestion for inventions at home and abroad, may be had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS 


ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 


VA l Patent Agent, 54, Chancery-lane, W.C. 
Transacts every description of business connected with Letters Patent for Inventions. Provisional protection, 6 to 


| JOHN SWAIN, 
DRAUGHTSMAN & ENGRAVER ON WOOD, 


eee eer 


HAechanical BWesigns. Ornamental BWestqns. Pictorial Megigns, 
| CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 
SKILLED ARTISTS. 
Estimates supplied with promptness. 

Country orders executed with the utmost care and despatch. 
w 266, STRAND, LONDON, W.C. 


SCIENTIFIC INSTRUMENTS 
Of every description can þe- had at the Manufactory of 
W. LA DD, 


MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 


1] AND 12, BEAK STREET, REGENT STREET, W. 
Sole Agent for Geissler’s Vacuum Tubes. 
Prize MEDAL, 1862, For MICROSCOPES, Inpuction Corns, &c. 


_.. |. “EXCELSIOR,” “PRIZE MEDAL” = 
Family Sewing & Embroidering Machine 


WITH. ALL THE LATEST IMPROVEMENTS. 


-S guineas. A “Guide to Inventors” free by post. 


it easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID. 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will not rip. Price from £6 6s.—Price Lists Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 
PHILLIPS & COMPANY’S The Best and Cheapest Teas 


RT By In England are at all times to be obtained at 
o AR T ll PHILLIPS and COMPANY, Tea Merchants 
Seres WIN 8, KING WILLIAM STREET, CITY, LONDON, E.C. 
ARN oe o o J Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per Ib 
a wae = ASTA ay Most Delicious Black Tea isnow only 8s, 6d. per lb. 
ala RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., 1s. 8d. 


ERRAR} PHILLIPS and CO. have NO AGENTS; their unrivalled ‘Teas are therefore 
ENEI AEN GSN THE BEST AND CHEAPEST. Inferior Houses copy this statement for 
PERCE obvious reasons. Therefore be particular in addressing to 


PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
London, E.C. 


A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. 
PHILLIPS and CO. send all goods CARRIAGE FRE “, by their own Vans, within eight miles of No.8, King William- 
street, City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 


TOWN 1N ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO. haveno connection with any House 
in Worcester or Swansea. 


BOOTS! BOOTS!! BOOTS!!! 


Att PERSONS REQUIRING COMFORT, NEAT- 


NESS, and DURABILITY in the above named articles arse invited to 
try the “ EUPODION BOOTS” with “ MOLE’S PATENT HEELS,” they are 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. 


iTWPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and 
6, Pembroke-terrace, Gloucester-road, Regent’s 
Park, near Chalk Farm. 
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road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr. Chapman, Leather Seler 
Kennington-lane, S.E. 217 ex 


i 


'half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out | 
farmyard manure, especially when the land. is too wet f- 


Ave. 3, 1866.] 


LEVER PUNCHING MACHINE.—The Improvement consists 
in the Patent Cam acting on a strap attached to the back end of the 
Lever, and thereby ensuring the withdrawal of the Punch from the 
hole it has perforated with certainty, and also the continuous work- 
ing of the machine, which is worked in some yards twenty four holes 
per minute. Works, Egerton-street, Hulme, Manchester. 


e. CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &o.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet. Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 


or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, | 


or Tram. Rails ; Hoop Iron, Bar Iron, Nail. Rods, Suit Nut Tron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Tron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description 


JOHN HORSLEY, 
. ron Agency Office, 
2, ST. ANN’S SQUARE, MANCHESTER, 


IHE ORIGINAL SMITH’S PATENT DOOR 
SPRING, 


y Proncunced by Govern- 
ment Inspectors and the 
late J. K. Brunel, Esq., 
C.H., to be the best and 

most complete. 


SMITH & TURNER, 


Lonpon, E.C. 
ESTABLISHED FIFTY YEARS. 


TYRANTS PATENT PORTABLE 


RAILWAY, with trucks and turn-tables, is 
acknowledged by pur chasers to effect. a saving of one- 


for carting. Earth moved and lakes emptied by con- 
tract. Full particulars on application to Mr. J. Grant, 
at his Steam Factory Love-lane, Bankside, Southwark, 


Be a el 
TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 


WHEELER & WILSON’S SEWING MACHINES, 


Are now able to supply makers of the above machines i 
with. all the castings, &c., required for them. Also | 


Hooks ready for use, well-finished, and every one tested. 
A complete sèt consists of Stand, Crank, and Pullies; 


the machine castings planed and bored ; ‘together with re E 
a ae 


a Hook in good working condition, which will be for- 
warded to any part on the receipt of P. O. order to the 
amount of £2. Hebden Bridge, Manchester. . 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
COMPANIES, &o. | 
HE PATENT MINERALISED 


AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves. Hose Pipes, Delivery and 
Washers. Suction. . 

Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 


Flexible Tubings. | 

Patent Junction Rubber and Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers and others. To be had at the Mills, Totten 
ham, N., Middlesex. 
West, London, E.C. 

N.B. —Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 6ft. 4in. diameter 
jn any thickness, 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


EAEE eA ERRA 


Q| SAMUEL WORSSAM & CO. 


k right to Tmport and Sell his BAND SAW BLADES 
(ge throughout the United Kingdom, beg to announce 

yee thatthey are now in a position to supply these Saws 
it trom 1-16th ofan inch to 8 inches ın width, and up 
ig to 50 feet in length. 


if The vast superiority of Perin’s Band Saws over any 
f others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere-admitted. 


N S. W. and Co. keep a large stock of all sizes up to 
OME in. wide. from which they can supply orders to any 
‘AL part of the. kingdom, within twenty-four hours 
Ka. notice. 

For Price Lists apply to 


|)/\\/ SAMUEL WORSSAM & CO, 
GN l SAW MILL ENGINEERS, 
304, KING’S-ROAD, CHELSEA. 


aa SRC 
ATIONAL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr, BARR MEADOWS. 8. Hinde-street, W. 


Open on Monday and Thursday evenings from. Five till Hight, and. |. 


on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. 
THOMAS ROBINSON, 1 Hon. Sec,” 


ENGLISH MECHANIC AND MIRROR OF SCTENCE. 


Cao S PATENT DOUBLE CAM | 


50, BARTHOLOMEW CLOSE, | 


Warehouse, 9, Gresham-street | i 


Having purchased of M. Perin, of Paris, the sole | 


_ 413 


Wo FITTER or “TURNER should te without a - STRAIGHT-EDGE. 
` The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


= RICHARD LLOYD. | 
MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, 
Clubs of ‘Workmen supplied at reduced prices. 


BIRMINGHAM, 
No. equal tool is sold under FOUR TIMES THE. PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


ROSCOE'S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 

‘Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE, 


APPLY TO 


EDWIN FEL. NEWBY. 
KING WILLIAM STREET, CITY, 


LATE 
3l,  CHEAPSIDE, E.C. 


The above Lubricators grease every particle of steam previous to its paiia Da the valves into 
, the a 


394A, 


P SUUE P> SS 


LT. & Ts DAKLEY'S DOUBLE PNEUMATIC GARDEN PUMPS. 
THE BEST AND OHEAPEST MADE. 


TESTIMONIALS. 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS: Chief 
Prize Certificate awarded by the Jury of, the Royal Horticultural 
Society, July 24, 1864. 


EXTRA PRIZE certificate awarded by the Floricultural Society 
Walthamstow, August 31, 1864. : 


Tilustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 
PATENT, 


BOILER-TESTING BO! ILER EXPLOSIONS. PREVENTED 


APPARATUS. BY THE USE OF 

Complete on cistern, BAILEYS 
gun-metal working parts, PATENT FUSIBLE PLUGS. 7 
flexible tube, union joint, 
nipple for boiler, and TRIG 
gauge to 250lbs., {iO 
nett. Packed in case, ` 
ready for delivery, 
£10 10s. 


JOHN BAILEY and cO, ALBION WORKS, SALFORD, MANCHESTER. 


z MITET S PATENT DOOR SPRIN G; 
PATENT WEATHER TIGHT FASTENING, 
AND 
WATER BAR FOR FRENCH CASEMENTS. 


69, PRINCES STREET, LEICESTER SQUARE, LONDON 


N.B. None guaranteed unless staniped: with name and address. 


Orickmer’ ’s Patent Plastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT. WIRE GAUZE: JOINT ACKING. » o» Is, 6d. per lb. | INDIA-RUBBER CORE- e . (HEMP)... ws. eo As. 4d, 
- ORICKMER’S BAe PACKIN: RING C. ae 28. Do. Do. (COTTON) ` oe 28: 6d, 

This Packing takes less Tallow to ‘lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 

keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS, 
WELL STRETOHED LEATHER MILI: BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &, 
CAUTION.—EHngineers, Millowners, and others. are ‘Cautioned. against Purchasing a Spurious M otallic Packing, purporting to be Orickmer’s, 
THE GENUINE.CAN. ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY... or. their Authorized Agents. Price Lists on Appleton: 


ESTABLISHED EIGHTY YEARS... 
PAPIER MACHE ENRICHMENT MANUFACTORY. 


W. SMART, 41, CLIFTON STREET, FINSBURY; E.C. 
Estumatés. on receipt of Detailed Drawmgs. 
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LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 
Lathes Complete, £7 5s., £9, £11, £16 16s. 


Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FILES and TOOLS of every description. 


AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills ; 
AMERICAN SCROLL CHUCKS OF ALL SIZES. 
JOSEPH BUCK, 


124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, §. 


q AMATEURS 
Pla LATHES: 


Rd. PEARCE, 
LATHE & TOOL MAKER 
and MACHINIST, 
77, GT. SUFFOLK- 
STREET, 
BOROUGH, S.E. 


Lathes ready for use 
from £3 10s. 


LATHE WORKS. 
QAMUEL COHEN AND SON, 


i ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of band or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses,—Screw-cutting, Turning, Boring, and 
Planing for the Trade.—Several second-hand planing and drilling 
machines to be disposed of.—Illustrated Catalogue on application. 


= be le eek Lo | 
Lh p 


EAr 


MAS HINE 


Drilling, Slotting, Planing, Shaping, Screwing, Punching, 
and Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular 
Saw Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
Stock.—EDWIN J, OXLEY, Engineers’ Tool Depot, 43, Port-street, 
Manchester. i 


HEATED AIR ENGINE. 


OR all small purposes, such as driving Printing 

Presses and Lathes, hoisting, pumping, and for 

agricultural uses, the above Engine is the cheapest that 
can be found. 

It can be run for 10 hours a day, for an expense of 
from fye to six shillings a week, reckoning coals at 
thirty shillings ə ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday. No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


We Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


MATHEMATICAL INSTRUMENTS of 


finest quality at moderate prices, W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from 10s, 6d, to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


SUFFELL, MATHEMATICAL 


e INSTRUMENT MAKER, 11, BRIDGE-STRERT, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her Majesty’s 
Government. The pocket sets of Instruments, from 16s, 
to 42s.: Telescopes, 5 miles range, from 6s. 6d. ; 10 miles 
ditto, 8s. 6d, and 10s. 6d. ; Boxwood scales, engine divided, 
2s. 6d. ; T squares, 1s, to 5s.; Measures and Rules of all 
nations, Post-office orders payable at Charing Cross 
branch, Lists of prices fcrwarded on application. 


ATHEMATICAL DRAWING INSTRU- 
MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, - 


JOHN ARCHBUTT & SONS, 


201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
` ably low. Every article warvatited. Second-hand Instruments of 
sl] Kinds, by the best makers, always in stock, 


ENGLISH MECHANIC AND MIRROR OF SCIEN CE. ; 


_{Aue. 3, 1866. | 
NOTICE ! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 
1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 


LONDON. . 
FLOORING, DEALS, MAHOGARNY, &c 

White. l Yellow, 

2-inch Flooring 10s. 6d, and 11s. 0d. 10s. 6d. and 11s, 0d. per square. 

er 39 12s. Od. to 13s. Od. 12s. Od. to 14s, 0d. 5 

Liss 3 aes oak 14s. 6d. to 15s. 6d. lds. 6d. to 17s. 6d. 55 

$ „» Matched Lining ... s — 12s. 0d. e oe — 138. Od. gy 

t 


3 39 wee ... ETA 13s. od. eee see bce: 14s. Od. 99 
Yellow Battens, £10; Yetlow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet. 
PRICE LISTS AND MOULDING PATTERNS POST FREE. 


J. TERRY & SON, 109, BOROUGH ROAD, S.E. 


FLOORING! DEALS! MAHOGANY! 
WHITE and YELLOW BATTENS, £8 per 120. 
100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals 
from 10s. 6d. per square. | 3 by 9 Yellow Deals 
= £15 per 120. | 3 by 11 Yellow Planks ai 
. 12s, per square. 


SAMUEL PUTNEY, 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


L. SUGDEN AND Co. 


SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


WESTMORELAND WORKS: 
WALWORTH COMMON. 
PRICE LISTS ON APPLICATION. 


LAMBERT BROS., Tube Mills, Iron and Brass Works, WALSALL 


The smallest size will divide into two 
ieces a one-inch bore pipe in three revo- 
utions, leaving clean, true edges. Is thee 
most simple and efficient tool. Will repay 
ri cost immediately by saving files and 
ime. 
Size No. 1, for 4 to lin, bore pipes, 12s. each 
z 2, for 1 to 2in. 208. 
3, for 2 to 3in. 33 308. ,, 
jj 3a, for 3 to4in. ,, 40s. dou- 
ble handle. ; 
No. 4, for Cast Iron to 5in. outside, 46s. to 
8in. 51s, per set. 
A man may divide a 5in. pipe in two 
minutes. No. 4 has three cutting rollers 
and double handle. 


RICHARD H. TAUNTON & 
HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM. 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, ete. 

PATENT COMBINATION RATCHET 

BRACES, OR RATCHET AND _ 


SWING BRACEIN ONE. 
(DAVIES AND TAUNTON’S PATENT.). 


GEORGE GLOVER & COS 
IMPROVED DRY GAS METERS, 
STANDARD GASHOLDERS, AND TESTING APPARATUS. 
INTERNATIONAL EXHIBITION, 1862. 


£18 per 120. 
£15 per 120. 


20,000 Spruce Deals 4d. per foot. 


Matched Lining 
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PRIZE MEDAL, 
CLASS X. 
* For ingenuity, &c.” 
RANELAGH WORKS, 


RANELAGH ROAD, PIMLICO, LONDON, S.W. 
15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS, 


PRIZE MEDAL, 
CLASS XXXI. 


*¢ For superiority, &c.”” 
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TUCK’S 
PATENT PACKING FOR STEAM ENGINES, Še., 
INDIA-RUBBER VALVES, &c. a 


CI J. H. TUCK AND CO., 


“TRAD 


upon their 
VALVES GUARANTEED QUALITY, 
Speer INDIA-RUBBER. 
BUFFERS, 
Hosz, TUBING, BANDING, &c. 


J. H. TUCK AND CO. 116, 
CANNON STREET, E.C. 


WORKS, LAMBETH. 
Contractors to the Admiralty. 


m STEAM ENGINES, 
Ñ) 2: HORSE POWER, 


Jk) Horizontal, with Governors, 
i Pumps, &ce., 


-N Complete, £15 15s. 
IRON CORN BINS as di a OS 
WHEELBARROWS o. DBS. 
CHAFF CUTTERS ABS. 
LAWN MOWERS... 708. 
GARDEN ROLLERS wa BOS. 
GARDEN SEATS... e 

HURDLES & WIRE NETTING. 
RAY, MEAD, AND CoO., 


38, UPPER THAMES STREET, LONDON, E.C. 
~ And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


WATER-POWER ENGINES! 
f pass Compact and Economical 


Engines have now been mostsuccessfully applied to work- 
ing Hoists and Cranes in Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T. M. PEARCE, 21, Thornton-road, 
Bradford, Yorkshire. 


A, Cœ FRASER, 
GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 


RIBBED CAST IRON RETORTS. 
JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 

ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c. Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 

4, GIBSON-STREET, WATERLOO-ROAD, 8. 

Ww. & A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, 

191, OLD KENT ROAD. 

SMALL SOREW CUTTING, TURNING, AND PLANING. 

JOSEPH STANLEY, 

{Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
requirement, 


Castings for Model Engines kept in stock. 
LEATHER DRIVING BANDS 
for Machinery (Well Stretched), 
Leather Hose Pipes,. Fire Buckets, &o. 

W. GOODWIN, AND C0, MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 

Price List Free, . 


TNSrRUCTION IN CIVIL 


ENGINEERING, Marine: and Land Surveying, 
Levelling, Estimating, &c. For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER at the Cape 
of Good Hope), 31, Duke-street, Westminster. 


VENETIAN & other WINDOW BLINDS. 
VERY description of WINDOW BLINDS and SUN 
SHADES of the best quality, and at the lowest 
possible prices, l 
W. BITMEAD, 
11, FREESCHOOL STREET. 
LONDON BRIDGE, S.E. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


beg to call attention to the annexed 
N E MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
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_ ENCOURAGE COUNTRY MANUFACTURE. 


POEA YE TTR VACAT graa 
2 ee 
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ESTABLISHED 1795. 


MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTIONS. 
ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. | 


MARCUS BOURNE NEWTON 


: _ LONDON AGENT. 
DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 


KING’S CROSS, N. 


H. WATTS, 


MANUFACTURER OF IMPROVED 
- OPEN AND CLOSE FIRE 


KITCHEN 
RANGES, 
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HOT-WATER BATH 
APPARATUS ERECTOR, 


L, Water-street, 
NEW BRIDGE-STREBRT, 
BLACKFRIARS, E.C, 
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Estimates sent, post-free, on applica. 
tion. 


IMMENSE SAVING OF LABOUR. 


TO TRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &c., &c. 


BLAKE’S PATENT STONE BREAKER; 
OR ORE CRUSHING MACHINE. 


For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
ps ee Cuba, Chili, Brazil, and throughout the United States and England. Read extracts of 
estimonials :— 


H. R. Marsden, Esq. 

Sir, —We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months, crushing 
emery, &c., andit has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw abcut 20lb. weight, chilled cast iron, 
broke off, and was crushed in the jaws of the machine 
to the size fixed for crushing the emery. 

THOMAS GOLDSWORTHY & SONS. 


l Alkali Works. near Wednesbury. 
I at first thought the outlay too much for so simple an 
article, but now think it money well spent. 
WILLIAM HUNT. 


Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and quartz. WM. DANIEL. 


Our 15 by 7in. machine has broken 4 tons of hard 
winstone in 20 minutes, for fine road metal, free from 
dust. MESSRS. ORD & MADDISON, 

Stone and Lime Merchants, Darlington. 
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A ; Kirkless Hall, near Wigan. 
4 Each of my machines breaks from 100 to 120 tons of 
limestone or ore per day (10 hours), ata saving of dd. - 


per ton. JOHN LANCESTER, 
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l : Ovoca, Ireland. 
| My crusher does its work most satisfactorily. It 
” ‘will break 10 tons of the hardest copper ore stone per 
hour. WM. G. ROBERTS, 


General Freemont’s Mines, California. 
The 15 by 7in. machine effects a saving of the labour 
of about 30 men, or 75 dollars per day. The high esti- 
mation in which we hold your invention is shown by 
the fact that.Mr, Park has just ordered a third machins 
for this estate. SILAS WILLIAM, 


Mi 


TT 


tüvi LEEDS 


For CIRCULARS AND TESTIMONIALS APPLY TO 


H. R. MARSDEN, SOHO FOUNDRY, 
MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM, 
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W. BLACKETT, 
HOPE IRON WORKS, 


106, SOUTHWARK BRIDGE ROAD, 


LONDON. 


VERTICAL AND HORIZONTAL STEAM ENGINES 


FROM 2 10 25 HORSE POWER; 


| | ALSO | o | 
UPRIGHT ENGINES AND BOILERS COMBINED, 
REQUIRING NO SETTING IN BRICK WORK, 


Y FOR DELIVERY. 
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APPLY AS ABOVE. 
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HORIZONTAL STEAM ENGINE, VERTICAL STEAM ENGINE, 


LONDON t Printed by Mappiok and Porraaz, 1, Crane-court, Fleet street, and Published by Grorce Mappicx, at the Office, 2, Shoe-lane, pot neers London; whera Advertisements’ and Commutications 
should be gent, Published in New York by WiLLMER and ROGERS, Fullarton-sti's 
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ADAMSON’S IMPROVEMENTS IN DRILLING AND RIVETING BOILER PLATES. 
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THE ENGLISH MECHANIC AND MIRROR 
OF SCIENCE AND ART. 
TWOPENCE WEEKLY. 

No. 71, August 3 :—The Needle Gun and the Rife, No. I. 
(Ilustrated). —The Atlantic Telegraph.—The Rivers 
Commission.—The Lathe and its Uses, No. V. (Mus- 
trated).—Preparation of Formic Acid.—The Lathe and 
its Uses.—Discontent and Emigration.—Oil Shale.— 
Life-boat Oars.—Some Remarkable Muscles in Mon- 
keys.—On Hanging.—Kaleidoscopic Photography.— 
Glass Brick Mould.—A Body has no Weight while 
Falling Freely by Gravity.—Detached Lever Escape- 
ment, No. IV.—The Desens’ Life Buoy.—Mr. Graham 
on Metals. —Absorbing Function of the 8kin.—How to 
make Nitroglycerine Safe.—Splicing the Atlantic 
Cable.—Mosaic Decoration.—Cork Springs.—New 
Vacuum Engine (Illustrated). - Davies and Taunton’s 
Ratchet Brace (Illustrated),—Reviews (Illustrated). 
—Stopping Shot Holes in Ships.—Sea-side Micro- 
scope (Illustrated).—Correspondence.—Price Lists, and 
other useful information. 


THE ENGLISH MECHANIC 


AND 
MIRROR OF SCIENCE AND ART, 
TERMS OF SUBSCRIPTION. 


8. d. 

One Copy Weekly, for Three Months, Post Free 3 3 
3 Six Months 5 6 6 

ï Nine Months as 9 9 

Twelve Months ,, 13 0 

Monthly Part, Post Free, One uae bab okies 2 9 
Volume 1, pound i m Cloth se as shoe 407-6 
6 


Volume 2, 
Stamps received: 6d. extra for postage. 


OFFICES :—2 and 8, SHOE-LANE, FLEET-STREET, 


ave eop 


THE ENGLISH MECHANIC AND MIRROR 


OF SCIENCE AND ART. 
Every Tuesday, Twopence. Monthly Part for 
August 9d.; post free, 11d. 

** Title Page and Index for Vol. II. is now ready, 
“Price Twopence. Cases for binding, One Shilling 
and Sixpence. 

It is solicited that all back numbers be ordered at 

once, as they are now being Teptinted. 


TITLE PAGE AND IN DEX. 
£ * In reply to numerous correspondents we 
beg to say that the Title Page and Index to Vol. I., 
price 1d., and the Title Page and Index to Vol. II., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 
postage stamps addressed to the Publisher. 


Ohe English Mechanic, 


AND 
MIRROR OF SCTENCE AND ART. 


FRIDAY, AUGUST 10, 1866, 


TO ADVERTISERS. 

Tue ENGLISH MECHANIC AND Mirror oF SCIENCE 
enjoys a very extensive circulation throughout the 
United Kingdom ; large parcels of weekly numbers 
and monthly parts are regularly despatched by 
steamer and packet, to the United States, as also to 
Canada, Australia, and other British colonies. 
The advertising columns of the journal, therefore, 
offer unusual advantages to manufacturers and 
others seeking to extend their trade either at home 
or beyond seas. The publisher will be happy to 
forward estimates to intending advertisers, upon 
receipt of prospectus and particulars as to number 
of insertions and space required. 


DRILLING AND RIVETING BOILER 
PLATES. 
HE patent we are about to notice has been 
taken out by Daniel Adamson, of Newton 
Moor Ironworks, near Manchester, and is an im- 
provement on a former arrangement for the same 
purpose ; and possesses sundry points of interest set 
forth clearly in che various illustrations. 

Fig. 1 is a sectional. elevation of the machinery 
for drilling holes through boiler plates. Fig. 2 is 
a plan of the lower part of the machinery. æ is the 
centre column secured to foundation plate, c; b 
is the top plate supporting the driving apparatus— 
both plates conuected by the columns, d, The 


accurately maintained. 
elevate the longer arm of the lever p? and to allow 
the slide pı to descend at each revolution of the 
shaft q, and the trigger block v is for disconnect- 
ing the slide p! from the lever p? when the slide is } 
to remain in operative; the said block v being 
moved to and fro by the handle vl, lever 0%, and 


fro by the cam g' on the shaft g. 


_ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


screw g passes through the column a, and re- 
volves in a bearing in the bottom plate, c. To the 
lower end of screw g, is fixed the bevel wheel g!; 

this wheel is driven by the wheel At on the hori- 
zontal shaft A, which is driven, when required, by 
the hand-wheel, h?. The drilling headstocks 2, are 
supported on stands il, secured on c, but capable 
of adjustment by screws to suit the diameter of 
the boiler or tube. The drills fit into spindles 7 
of the headstocks 2, which have a feed motion’ 
To the top plate b are fixed bearings for the twelve 
countershaits Æ, corresponding in number to the 
drills, and each countershaft has a pulley kı for 
driving by.a strap the pulley on the drilling 
spindle under it; the shafts Æ are driven simul- 
taneously by the pinions %2; gearing into the centre 


wheel Z on the upright shaft J, to which is also | 


fixed the bevel wheel J? driven by the pinion m1 on 
the driving shaft m, which is furnished with a set 
of speed pulleys m? for varying the velocity of the 
drills, The pulleys Æ! are connected to the shafts 
by a key and groove, so as to be able to adjust 
the position of the pulleys to that of the drilling 
headstucks. 

In carrying out the present improvements, the 
upper part of the central column a, being dispensed 
with, the plates to be drilled can be placed on the 
machine with great facility. This is most desirable 
when the boiler or cylinder under operation ‘is 
formed of rolled or welded rings without seams. 
The column g is made with a slot on one or both 
sides, and the nut f! of the screw, g, is connected 
by studs or projections passing through these slots 
to the outer ring f?, which is held between the 
plate f3, with radial arms j, and the upper flange 
of the outer tube, at. These radial arms serve as 
rests for the drills 42, Thus when the screw g, is 
turned round by the hand-wheel %2, the nut fi, 
and with it the restj, are raised or lowered to cor- 
respond with the level of the drills. To the lower 
part of the outer tube, a! is cast the plate a2, 
to which the radial arms, a3, are secured for sup- 
porting the portion e, of- the boiler to be drilled. 


. Between the central column «æ and the outer 


tube, al, is the tube n, to the lower end of which is 
keyed the dividing wheel n}, which is actuated by 
a worm fixed to the same shaft as the measuring 
wheel n? By means of this dividing wheel, as 
soon as one set of holes has been drilled, the por- 
tion of the boiler under operation is turned partly 
round to the required distance for drilling the next 
set of holes. Twelve radial drills are shown in 
Fig. 2 as the most convenient number in practice. 

Fig. 3 is a longitudinal section of the rivetting 
machine. Here o and p are the dies connected 
respectively to the slides ol and pt, which are 
moved towards each other and asunder by the 
levers o? and p2 and the cams q! and q2 fixed 
on the shalt g, which is driven by the pinion 
71 on the driving shaft r gearing into the 
wheel g3, or in any other convenient manner. 
The fulcrum p? of the lever p? is connected by the 
link s to the weighted balance lever ¢, whose 
fulerum is at #1, The lever ¢ is loaded by the 
weight tz according to the size of rivets employed 
or to the thicknegs of the plates to be rivetted to- 
gether ; and further, the object of this lever is to 
prevent accidents by allowing the lower die to yield 
in case of the edge of the dies coming in contact 
with the head of the rivet, or of inequalities in the 
thiekness of the plates while the rivetting force is 
The weighted lever u ig to, 


link 22, The space between the trigger: block v 


and the end of the lever p? is filled up by the slid- 
ing block p4 when the machfne is rivetting. 


When the trigger block v is withdrawn, the block 
p4 moves up and down in the slide p1, and the die 
p remains stationary. 

Fig. 4 represents a modification of the rivetting 
machinery, suitable for rivetting boiler shells. The 
die o is fixed in the standard ol, and the die p is 
fixed in the horizontal slide p i which i is moved to and 
This shaft is 


| Great Eastern. 
gervant. 


completion of a second line. 
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driven as described i in reference to Fig. 3. adi i 
revolves in adjustable bearings, which are acted 
upon by the upper end of the levers x, the lower 
ends of which are acted upon by the weighted 
levers ¿4 The weighted elbow lever u is to draw 
back the sliding piece pt, and to hold the friction 
bowl přin contact with the cam gi. The sliding 
piece ptis connected by sidelinks shown by dotted 
lines to the slide pı. The trigger block v acts in 
the manner above described. The levers ¢ and x 
transmit the rivetting force through the shaft g, 
cam g!, bowl př, sliding block p4, and slide p! to 
the die p, when the trigger block vis up and the 
amount of the force is governed by the weight 7. 
The levers ¢ rest upon a buffing block tz. 


THE ATLANTIC TELEGRAPH. 
ITHOUT a single hitch, just as if laying a 
¥ cable were as easy as.plain sailing, electrical 
communication has been established between the 


old world and new. To every man connected with 


the enterprise—to those more especially who have 
“ stood by the cable ” from first to last—let a due 
meed of praise be heartily given, for they are 
not only not ordinary men, but they deserve well 
of those who are in any way benefited by com- 
merce or desire the growth of kindly feeling 
between nations, This is not the time to reckon how 
long the cable will last, or to go into calculations 
respecting this, that, or ‘the other eventuality—the 
time now isforfurther experimentin the manufacture 
of cheaper cables —such as can be laid easily and 
with a minimum chance of rupture ; for we require 
at least a dozen lines far under the waves of the 
wild Atlantic, and more extended surveys than 
have yet been made. Hereis a field fora Maury, 
one well-worthy any Government to undertake. 
For every wire laid across the Atlantic brings us 
nearer, and makes us dearer, to our brethren of the 
West, as well in heart as in’ pocket, for we cannot 
believe that the feeling of real Americans towards 
this country is other than a warm one. They well 
appreciate the value of peace to two great peoples 
speaking the same language. And here it may be 
considered in place to rériark that, hold on or give 
out, that great supportėi of the cable, Cyrus Field, 
is deserving of a public recognition, of value, on 
this side the water. When nearly alllooked coldly 
on the scheme, he bravely stood by it—giving his 
tens of thousands ungridgingly and advocating the 
cause he had adopted through good report and 
evil. 
_ Doùibtless all the rational schemes for expediting 
business and tending tocheapen the cost of messages 
will be at once tested, for the directors of the 
company well know that much of their success 
will depend on the item of economy in charging ; 
and that will be a grand day for both countries 
when a simple kindly inquiry can be transmitted 
from friend to friend ‘‘at the low charge ” of a 
crown! Could this be achieved there would require 
to be scores of lines; and who can say there will 
not yet be such? We are not sanguine, any more 
than is our old friend ‘‘ Old Salt,” but our desire 
keeps company with our hope that a complete net- 
work cf submarine telegraph wires may, within the 
lives of living men, startle with their presence the 
monsters of the deep from their propriety. It is a 
consummation most devoutly to be wished— 
as is also the first declaration of a dividend 
of 25 per cent.. on the capital invested 
in that enterprise, so ably assisted by the 
Leviathan the work, leviathan the 
Let us. hope that shortly we shall have 
to chronicle the finding of the broken cable and the 
This would indeed 
be a grand climax to the work, and certainly one 
well deserved. 

We most heartily join in the general congratu- 


lation on the success of this great experiment, 
which promises so much for mankind. 


i THE USE AND ABUSE OF MATERIALS. 


ANY young men from choice, and many from 
force of circumstances, arearticled to trades 

in which the rate of wages are high and employ- | 
ment easily obtained, but without ever once con- 
sidering whether they have the talent to study 
that most egsential part, namely * The Theory,” 
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without which it has been found by long experi- 
ence few men even rise from the ranks of the opera- 
tive, to take his place as an employer of any note. 

Doubtless there are instances few and far be- 
tween, of men who have advanced themselves to 
honour and wealth by close industry, and execut- 
ing the works of their various trades in a superi-r 
style, but in none of these cases can it be said that 
the design was the work entirely of either his own 
brain or carried out in its details free from the 
assistance of his more educated brother mechanic. 
Now, in the matters mostly needed by those 
engaged in building both houses and works on rail- 
ways, as bridges, retaining walls, and arching, 
doming, groining, &c., how few take the trouble to 
ask themselves the simple question ‘‘ Why do these 
works stand” Tre answer is, their construction is ac- 
cording to correct rules of gravitation, therefore 
they do not fall, split, strain, distort or break ; but 
let the pr per course be in the least departed there- 
from and we have often seen the sad results in this 
and other countries, where not only have the lives 
of the workmen been sacrificed to the ‘“‘rule of 
thumb ” or total ignorance of those in whom confi- 
dence has been placed, but the public, either as 
passengers over a defective railway bridge or in 
the fall of houses, when not only the people who 
were killed, but perhaps hundreds of helpless ctil- 
dren and widows have to pay the penalty of the 
ignorance and presumption of people who neither 
knew nor cared to study the princi,Jes of construc- 
tion. 

From the building of King Solomon’s Temple to 
the present date, now 5866 years. mechanics have 
been a study which now has almost arrived at or 
near perfection if anything huwan can be said to be 
so. and even at the distant period referred to the 
meu were classed into three distinct bodies accord- 
ing to their skill, and yet it was found by Solomon 
that not one of all these was fully competent to 
strike out the working plans as he would wish, 
but one was found in the person of a widow’s son, a 
Tyrian by birth, and named “ Hiram Abiff,” 
who was found so competent by the King, that at 
once he was made Chief Architect, and subsequently 
one of the three ‘‘ Grand Masters” of free and 
accepted masons. So much for education in the 
working man ; he was sent to be instructed at an 
early age to a ‘‘scribe,” who not only imparted to 
him the bases of learning, but even when the 
labours of his apprenticeship were done he studied 
the theory of what he had put in practice during 
the heat of the day’s work.. This is one example 
in ancient tradition which is beyond question, as 
members of the masonic body over ali the known 
world can vouch for its truth. 

But let us agai. resume the thread of our first 
discourse. Gravity is the source of the principles 
that govern the inventions and bright ideas of 
those who have designed all architectural or 
engineering works, that ata remote period and 
even at this moment point proudly to the names of 
suchmwen as Sir Christopher Wren, Watts, Stephen- 
son, Brunell, and many others, and though in 
silence, seem” to say “I am not the work of a 
botch” bu of a mechanic in every sense of the word. 

The weight or downward tendency of their 
materials are the cause of buildings holding 
together, or falling, or being thrust apart. Gravity is 
the sole dynamic power which operates in a building. 
All the mechanical perfections of scientific 
building result from a clear knowledge of the 
operations of gravity, and from the abili y to 
direct their course. All the mechanical defects in 
constructions of any class result from an ignorance 
of the laws of gravity, and from inattention or 

inability to counterbalance their effect. 

A skilled mechanic uses for his purpose the 
active force of gravity and compels it to exert all 
its force in holding together his structure. An 
ignorant workman allows that force to exert itself 
in straining, diaturting, splitting, and totally des- 
troving what might otherwise have been good and 
great work. Hence the accidents. 

The methods in which gravity acts on materials 
are, by compression, by tension, and by cross-strain. 
The first of these modes of operation is the simplest 
and least destructive, unless exerted to too great 
an extent, and is that which forms the basis of the 


most sound construction : its tendency is to bring 
the particles of matter more closely together. 
Instances of its -application occur in all simple con- 
structions, such as upright piers, arches, &c. 

Thesecond method, that of tension. has a directly 
opposite tendency to the last, and exerts its 
i: fluence in disengaging the atoms from each other. 
It is, of course, not favourable to construction, but 
quite the contrary; still it is made a very efficient 
and useful agent, its influence is never exerted but 
upon materials which havea strong counteracting 
tendency, and it is made availakle to produce the 
first effect of gravity, or compression. | 

Examples of its operation are to be met with in 
suspension bridges, and in the tie beams or king or 
queen posts of trusses. 

The third method by which materials are affected 
by gravity is cross-strain, which is a combination 
of compression and tension, as itis tension affected 
by pressure, and its result is to tear or wrench the 
par icles of matier asunder; it is in principle 
totally inimical to construction, and must be 
avoided or counteracted. Cross-strain occurs in un- 
scientifically formed roofs, where struts rest upon a 
tie-beam, also where any vertical weight presses upon 
the horizontal beam, as in the case of breast-sum— 
mers (hence the wrought iron flitch on edge, new 
so often introduced into the centre). It happens, 
likewise, when heavy untrussed horizontal beams 
have too great a bearing ; the effect in this case is 
termed sagging, and is counteracted by cambering 
the beam, or trussing may be with safety adopted, 
provided it is, as Shakspeare says in “ Macbeth,” 
“if twere done, when it is done, then it were well 
>twere done quickly.” 

We find many questions to present themselves 
to our mind as most useful to our readers arising 
out of this beautiful and useful subject to the 
mechanic, such as repose, equipoise, and tie, but 
our present space will not permit of enlarging on 
this to the exclusion of other matters, and we 
hope in a future number to continue at greater 
length. E. H. W. 


THE YORKSHIRE INDUSTRIAL EXHI- 
BITION. 

HIS Fine Arts and Industrial Exhibition was 
opened, on the 24th ult., in a fine building 
specially erected for it in Bootham Field, York. 
The structure is in the ‘‘ Pure Exhibition” style, 
possessing a highly ornate front, and covering an 
acre and a half. The central hak is 300 feet long 
by 80 feet wide, divided intoa nave 50 feet wide, 
and a couple of aisles each 15 feet wide, Running 
round the hall, at a suitable height, is a gallery 18 
feet wide, reached by four wide staircases. The 
nave of the central hall is divided into fourteen 
longitudinal compartments with semicircular- 
arched rails 50 feet high, and supporting a lantern 
skylight. There are five large windows at either 
end, and skylights are carried along the aisles and 
nave. This hall is occupied by the principal 
portion ot the Exhibition. To the right and left of 
the entrance are the picture galleries—each con- 
sisting of asquare saloon and long gallery. Below 
the gallery to the left is the apartment devoted to 
the display of machinery, which is both extensive 
and varied in character. The building has a 


frontage of 300 fcet, and stands back from the street 


—the intervening space being laid out as a garden, 
and containing a large central ormamental fountain. 
An architectural feature is a tower 90 feet high. In 
the spaces of the wooden framing in the front 
elevation, the arms of the nobility and gentry of 
Yorkshire. are emblazoned, which, with a large 
amount of bunting, gives quite a cheerful look to 
the whole concern. . 
Respecting the contents of the central hall we 
can Only find room to say thatin it are gathered 
the specimens of art and manufactures and the 
articles of interest and curiosity having special 
reference to Yorkshire and its htstory, which con- 
stitute the principal feature of the Exhibition. The 
* cases” look as if they had been forwarded fresh 
from London,—whence, in truth, a goodly display 
comes. On counters in the aisles and galleries are 
arranged the smaller articles. These include 
models of buildings—prominent among them, as 
might be expected, being sundry models of the 


Minster of York. Some splendid and some 
interesting specimens of the antique are here to be 
seen—together with water-colourviewsof Yorkshire 
coast scenery, photographs, furniture, hosiery, 
specimens of woollen manufactures in all stages, the 
raw material of a host of chemicals, specimens of 
taxidermy, book-binding, and of general mechani- 
cal skill. In the last, perhaps, there is not such a 
great display as one might like to see; but great 
praise is due to a large majority of contributors. 
At the further end of the hall is a fine organ by 
Conacher, of Huddersfield. On the floor of the 
nave, close to the entrance, is a fine set of iron gates, 
and at intervals throughout the hall are placed 
statues—loans—which give a pleasing variety to 
the scene. In thecentre is a handsome fountain. 

The great feature of the Exhibition, apart from 
the sweetmeats—is the picture d-partment. There 
are heaps of beauties by the most celebrated modern 
and ancient masters, the which to see is well worth 
a trip from London. In truth we can scarce re- 
commend a finer trip at this season to our jaunting 
readers than, on returning from Robin Hood’s bay, 
to callin at the building in Bootham Field, York, 
to which we heartily wish substantial success. 


A PUBLIC LIBRARY WANTED FOR 
LONDON. 
NTIL the passing of Mr. Ewart’s Act, in 1850, 
for enabling town councils to establish 
public libraries and museums, England had the un- 
happy pre-eminence of being without a single 
strictly free public library, The library of the 
British Museum is available to readers only under 
certain restrictions. The libraries of Sion College 
and of Dr. Williams’ also were and are subject to 
restrictions which prevent their free use by the 
pu lic. These three libraries, however, are, at-the 
present moment, notwithstanding the activity of 
provincial towns, the only libraries available for 
inhabitants of this great city of London, and the 
restrictions to which we have referred, including 
the hours during which they are open, render them 
totally useless for the man of business, the clerk, 
the mechanic, and the artizan. Many smaller 
towns and cities throughout England have volun- 
tarily taxed themselves under the provisions of the 
Act of Parliament referred to, and have established 
libraries, most of which are rendering immense 
service to the cause of education. London, which 
of all other cities in the world owes most of its 
position to the intelligence, education, and activity 
of its citizens, stads to our thinking degraded and 
disgraced for its apathy in this matter. Is there 
no public spirit among our bankers and merchants 
equal to that which in New York has made John 
Jacob Astor’s name one to be carried down to the 
remotest posterity, accompanied by the thanks 
and blessings of those whose intellectual advance- 
ment has been promoted by his princely liberality ? 
Is the accumulation of wealth alone the object of 
ambition to our citizens, and have they no desire 
to contribute aid towards the elevation and im- 
provement of the masses ? 
_ Among the bankers, merchants, and traders of 
our city there are men who have felt it an honour 
to enrol themselves in the ranks of literature. 
We call upon them to be up and doing in this 
matter, let them initiate measures for the estab- 
li-hment of a Free Public Library in this City,— 
a library which shall be an honour to the first city 
of the world. The contribution of their wealth, 
and more than all, the influence which their active 
exertion will give to such a movement, is sure to 
rally around them a body of supporters whose 
energies and exertions will be irresistible. Apart 
from the benefit which will result to the inhabitants 
of this city from such a library, a movement in 
this direction on the part of the Metropolis will set 
in motion similar active exertions throughout the 
country, and we hope the day is not far distant 
when our country will stand first among the nations 
of the world in the activity of its educational in- 
stitutions, and the extent of its means for imparting 
knowledge, 

It is scarcely necessary, we think, to dwell upon 
the advantages likely to result from giving increased 
facilities to mechanics and artizans for perusing the 
bost scientific and mechanical treatises of the day. 
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MATHIS’S PATENT POWER LOOM 
TEMPLE 

This temple is of what is called the self-acting 
or roller kind. Its novelty consists in the pro- 
vision by which it is made to stretch the fabric 
automatically in a lateral direction with perfect 
uniformity and to any degree desired without 
injuring the selvedges. This is effected by con- 
structing the rolling portion of the temple, over 
which the fabric passes, of a series of wheels 
arranged obliquely to the axis of the pin on which 
they rotate. 

The first figure of the drawing represents a top 
view of a pair of the temples, A, a, one right and 
the other left hand. They are adjustable on rods, 

B, B, which are secured to the breast-beam, D, of 
the loom ; and by moving them along these rods 
they are adjusted to the width of the fabric to be 
woven. The parts which extend the fabric consist 
of a series of thin rings or wheels, a, having pointed 
teeth on their peripheries, and set in an oblique 
direction upon a pin, 0, which is firmly secured by 
a nut, f, into the arm, c, of the temple. These 
toothed wheels do not turn upon the pin itself, but 
upon the hubs of discs, d, d, which are interposed 
between the said wheels, the hubs abutting against 
each other, and so leaving the wheels free to turn 
easily when the discs are screwed up tightly by the 
nut. The hubs of the disc, d, d, on which the 
wheels, a, a, rotate, are eccentric to the peripheries 
of the discs, and the wheels themselves are smaller 


FIG.1. = LS 


than the discs, so that the teeth of the wheels -will 
only project beyond the discs for about one-half the 
circumference. The cap, g, by which the fabric is 
confined to the temple is shown raised up at one 

side of the drawing. When down in its place it 
is secured by a button, h. .- 

The oblique arrangement of the wheels is what 
produces the stretching of the fabric. By slacken- 
ing the nut and turning the pin, 6, forward or back- 
ward, as indicated by the arrow-heads, 1 and 2, the 
lateral stretch on the fabric may be varied to any 
extent desirable, and, when once adjusted, will 
remain perfectly uniform, keeping the width of the 
fabric perfectly regular, and producing » more per- 
fect selvedge than the temples before used. 

_ This temple is coming extensively into use in 
Germany, France, and England, and is being 
introduced in this country. It can be applied to 
‘looms of any construction. Manufacturers in 
each country have given good certificates of its 
value. It is said to produce wider cloth than any 
other temple, to be a perfect regulator of the 
thickness as well as the width of the fabric, to 
enable any fault in the weaving to be at once 
detected, and to operate equally well on all fabrics, 
from the finest silk or cotton goods to the heaviest 
cottons or woollens.—American Artisan. 


Coal oil is a better substance for preserving 
potassium and sodium than naphtha. In coal oil, 
sodium keeps its lustre for months, whilst in the 
purest naphtha it is dimmed in a few days. 

THE test of a superior slate isits abilit y to re- 
main unbroken after being made red hot in a fur- 
nace and suddenly immersed in cold water while 
at that heat. | 2 

Tae ELECTRIC TELEGRAPH IN CHURCHES.—A 
. novel appliance has been introduced in a new Con- 
gregational church at Surbiton. An electric wire 
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JACOB’S SAFETY GAS VALVE. 

This device is intended as an automatic pre- 
ventive of the escape of gas into a room from an 
open pipe caused by the accidental or intentional 
detachment of the parts. 
pipes supplying a building, the gas-fitter screws on 
a cap to the open end of the pipe; but this inven- 
tion is intended to obviate the necessity of this, but 
more especially to protect the inmates of a room 
from fire or strangulation in case of an accidental 
rupture of the paris of a pipe. | 

In the engraving, A represents a T or nipple on 
the ceiling of a room to which the drop pipe, B, is 
connected in the usual manner. Secured to thein- 
side of the joint is a small valve, 6, connected to a 
spring shutting in a slot on the thread of the nipple. 
When the connecting pipe is detached the spiral 
spring, c, closes the valve firmly against the orifice, 
preventing the escape of gas. When the thimble 
connecting the T and pipe is screwed on, it shuts 
the side spring which projected beyond the thread 
and closes it into the slot, thus overcoming the re- 


sistance of the spiral spring and keeping the valve 
open. 

This invention was patented May 22, 1866, 
by Auguste Jacobs, No 171, West 28th-street, New 
York, U.S. 


LITHOGRAPHIC STONE. 


The valne of lithographic stone, in connection 
with pictorial illustration, is becoming too well 
known to need comment. It is imported into this 
country in immense quantities, and is worth to the 
trade, from one penny to threepence per pound, ac- 
cording to size. Some idea may be formed of the 
quantity in demand, and the sums expended upon 
this material, by the mere fact of Messrs. Day, the 
eminent publishers, having, in their stores from 
twelve to fifteen hundred tons, valued at £20,000. 
Thus, then, we read, literally, ‘‘ sermons in stones 
and good in everything.” The buried forest of the 
carboniferous period furnishes the vast and wealth- 
producing coal. The quartz of an earlier period 
yields up its stores of yellow gold? and the tiny 
coral insect of our own time builds slowly, but 
surely ever upwards, the foundations of reefs and 
islands, to which the drifting weed, the wandering 
sea-bird, the dead and stranded fish, and empty 
shell, all lend their aid in making ‘‘ habitable land.” 
At length wave-borne cocoanuts and other tropic 


has been laid on from the pulpit to the vestry | seeds arrive, germinate, take vigorous root, and 


vestibule, to enable the minister to summon the 


attendants of the church for any purpose for which 
he may require their services. 


soon wave their feathery foliage in the fresh sea 


| breeze. Thus all-bounteous Nature works ever for 
| the good of man.—Nature and Art. 


MECHANIC AND MIRROR OF SCIENCE. 
~ | TYPE COMPOSING AND DISTRIBUTING. 


In making repairs on the: 
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No. IV. 

T the present machine the channel for all kinds 

of type is the same, shown by a* The 
channel j* receives the ‘“‘quadrats”—or large 
blank spaces, which are put into the lines by hand, 
but for which provision is made in the distributing 
mechanism ; whereas the channel a* will receive 
any type presented by a distributing conveyor. 
The regular type-cases are narrow channels formed. 
by setting up upon a flat bed two plates forming 
parallel sides. The space between these is wide 
enough to receive the type flatwise, and there- 
fore they differ in width to suit the different 
letters. A certain number of such channels are 
arranged upon a common sectional bed-plate, and 
placec so that they radiate from the axis by the 
wheel J as a centre. In Fig. 1 are shown six 
beds of type-cases, forming as many sections as 
indicated by the figures opposite letter K. These 
sections may be detached and others substituted. 
ihe regular cases receive and discharge type, the 
channels a* and f* only receive type. In re- 
ceiving a type into the regular cases the provision 
for thrusting it in is upon the conveyor ; the 
discharging is effected thus :—In the channel 
back of line of type is a block £7, which presses up 
squarely against the rear type (see Figs. 14, 15, 
16), which block is secured to the metallic band 
i17, which extends over the pulleys £18, at opposite 
ends of the case K. Secured to the outer pulley 
and revolving with it is the ratchet wheel l7, and a 
spring pawl m” engages with the teeth of this 
wheel. This pawl is secured to slide ml’, 
which is connected to the rod mis, that extends 
through rim f 19 above the excavated rim ms. 
spiral spring m, has a tendency to push the rod 
m8, with the pawl, towards the centre of the carry- 
ing wheel J, and if a setting conveyor stops before 
one of the cases to receive a type, the pusher ¢?4 
strikes the end of the rod m8and forces it out 
against the spring m20, By this motion the pawl 
m causes the ratchet wheel J? and the pulley 
k18 to revolve, and the block %7 is made to move 
cowards the centre and to push a type out of the 
case. When a type is delivered into a case by a 
distributing conveyor, the block k’ recedes 
by the action of the slide œt, which pushes 
the type from the conveyor into the cases, and the 
ratchet wheel 27, revolves in such a direction that 
its teeth slide over the pawl. In delivering a type 
from the case, the motion of the block #’ and of 
the ratchet wheel X is alike for all type, because 
the types are put edgeways into the cases. Provi- 
sion is also made to prevent the setting conveyors 
from stopping before an empty case, or the dis- 
tributing before a case is already full. This is 
effected by a tilting bell-crank lever 57, which is 
subjected to the action of a weighted dog 8%, that 
is so arranged that it has a tendency to keep the 
bell-crank lever 87 in a vertical and horizontal 
position, as shown in Fig. 14. In this position the 
point of the horizontal arm of said lever extends 
between the two spring bars S18 and8 19, which have 
their bearings in suitableholes inthebed m9. One of 
these spring bars is opposite aprojection x 76 on the 
setting conveyor, aud the other opposite a projec- 
tion 2%, on the distributing conveyor; and if the 
conveyor moves out to receive a type, or to deposit 
one, this projection comes in contact with the cor- 
responding opening bar and presses the same out, 
as shown in Fig. 14. On cord &” are two stops, 
k5, k6 ; and if the case is empty and the block & 
close to the inner end thereof, one of these stops 
comes in contact with the vertical arm of the 
tilting lever S’, and throws the same up in the 
position shown in Fig. 16, carrying the point of its 
horizontal arm opposite the end of the spring bar 
S19, If a setting conveyor arrives before this empty 
channel, the projection x? comes against the end 
of the bar S¥, which being prevented from receding . 
by the action of the bell-crank lever 8’, does not 
allow the conveyor to move out and to stop, and 
compels it to proceed with the carrying wheel J 
to the next channel containing the type for which 
the indicator points of said conveyor may be set; 
but if a distributing conveyor arrives before this 
empty caseit is free to open and to deliver its type, 
and by the backward—motion of the block %9 the 
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Sy, and the next setting conveyor is free to stop 
before the case and take the type as usual. In 
the same means, if a case is filled with type, as 


shown in Fig. 15, its block k’ is forced clear to. 


the outer end of the same, and the stop £4, comes 
in contact with the vertical arm of the bell-crank 
lever and tilts the same to the position shown in 
Fig. 15. The point of the horizontal arm of the 
bell-crank lever is thereby brought opposite the 
end of the spring bar S18; 

and if a distributing con- 
veyor arrives before the case 
ready to deliver the type, 
the projection z% strikes 
the inner end of the spring 


stop kes is caused to release the bell-crank me 
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‘metal, which stands hat wean the end of table W 
and fixed channel- -piece y ; 
legs v®, descending below the bed- -plate, and ter- 
minating in the frame oè which performs the rising 
and lowering. The line of type is fed along to its 
place of discharge by a pushing ratchet m?, ‘Fig. l, 
which is urged forward by the click g?, upon a vibra- 
ting arm 82, actuated from beneath by a cam w 
(Fig. 6). Attached to the ratchet isa cord 0”, ex- 
tending over pulley ol, from which a weight o”, 
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- bar S18, and the conveyor 
is not allowed to move out 
or to stop, and it proceeds 
with the carrying wheel to 
the next place intended to 
receive the type. This 
arrangement is of great 
importance, because in a 
fount of type there are 
many more of some letters 
than of others; hence, in 
arranging them in the 
cases, several channels will 
be required to contain the 
most numerous, By the 
mechanism just described 
the operation of a conveyor 
is such that it always stops 
at the first channel (where 
there are several by the 
same name) and takes from 
that (or deposits as the case 
may be) until it is emptied 
(or filled) ; it will then go 
‘to the next, and so forth. 
The distributing mechan- 
ism, being the second 
head, will now be described. 
The parts for this occupy 
chiefly the right hand side 
of the table in front of the 
carrier and type-cases; and 
by inspecting Fig. 1 closely, 
the principal parts visible 
may be embraced generally 
in the space inscribed by 
the line F1, F. Opposite Fi, 
stands the apparatus X for 
actuating the set of indica- 
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tors, thereby determining 


the destination of each 


particular type. The dis- 
tributing channel æ will be 
seen to terminate at the 
inside corner of the frame 
of the distributing stand, 
and adjoining this is the 
table W for supporting the 
matter to be distributed. 
Near it are the parts for 
actua ing the feed. At the 
head of the feed-table is an 
abutting plate y to the 
main bed-plate which forms 
a portion of the type 
channel a ; on the inside, 
and parallel to this, is the 
other plate z to complete 
the channel. This plate is 
elevated above the surface 
of table W to allow the 
column of type to pass beneath its ower 
edge. Plate yis supported by columns a (Figs. 
5 and 6), which rise from the bed-plate, and the 
line of type passes under the plate z,in order to 
get into the channel a from beneath—a whole line 
being passed up at the time ; effected by a sliding 
floor u3, which, rising at the proper time, lifts the 
line, and supports it until distributed, when the 
floor descends, a feed of the column takes place, and 
another line is lifted, and so on. The floor is 
shown in Fig. 5 in its lowest, and in Fig. 6 in its 
elevated position ; it consists of a thin plate of 
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is suspended, tending to pull the ratchet back. A 


check click ?, attached to the standard which 
forms the guide to the ratchet, holds the same in 
place, and does not allow it to follow the action of 


the weight o! until the click o g?, p2 are withdrawn. 
The arm 82, which carries the click g”, is mounted » 


on a vertical rack shaft S12 (see Fig. 1), which 
extends through the bed of the machine and carries 
an arm u? as seen in Figs, 4 and 6. The 
friction roller on the end of this arm is kept con- 
stantly pressing upon the cam w? by a spring, and 


‘when the cavity w in this cam passes by said 


it is connected to two | cam proceeds a feed is ‘iven. 
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friction pelle sinks i in, and as the motion of the 
As a type is thrust 
from the end of the line the whole are fed along 
until the gap left is closed, the types then striking 
against a positive stop. To effect this purpose 
with types of different width the cam is deeper than 
required for closing up the gap left by discharging 
the thickest type. A stop v2, mounted on the 
lower end of a vertical rod v!? and operated by a 

lever, serves to throw the roller end of the arm 
ue, off from the cam we (see 
Fig, 4), and the feed is. 
stopped. The lever 2? ig 
seen in Fig. 1, and it is 
operated by a suitable 
handle; when it is in the 
ee position shown in that. 
SS tigure, the feed goes on, 
but if it is moved in the 
direction of the arrow 
mark near it in Fig. 1 
until its end drops on the 
hole z1, the feed stops, 
then a line of type has 
been fed off, the ratchet 
clicks g? and py? will be 
disengaged, and the weight 
013 allowed to pull back, and 
a feed of the whole column 
of type will take place, 
and the next line be 
elevated into the channel 
a. This portion of the 
machine will be readily 
understood by referring to 
Figs. 1, 4, 7, 8. By Fig. 1, 
it will be seen that the 
feeding table W is wider 
than the column of type 
contained. Each side of 
the table has a gauge plate, 
and the column is placed 
to fit against the plate on. 
one side, while the plate 
g on the opposite side is 
made adjustable, and fille 

by parallel bars g*, so 
that it can be adjusted 
to any width of column; 
at foot of the column is 
a small block 71, of the 
same width as the column. 


Davies'sSTEAMSTRIEER. 


—Messrs. Kennard, of the 
Viaduct Works, Crumlin, 
are making someof Davies’s 
steam strikers, of which 
we published a description 
=== in J uly last, for other 
firms ‘in South Wales. 
They have steam cylinders 
8kin. in diameter and 6in. 
stroke, and the hammer 
heads, 301b. in weight, are 
attached to arms 4ft. long 
from the pins on which they 
oscillate. The strikers are 
made to lift through a space 
of 3ft., and they will work 
effectively upon anything 
4ft. 6in. high from the 
floor of the smithy. They 
are also capable of turning 
in a horizontal direction, so 
that they can be brought 
to bear upon different 
anvils or swage blocks. The water for raising 
them is to be ‘supplied at a pressure of 14lb. per 
square inch from a small tank placed near the roof 
of the smithy. | 

The Prussian needle gun is losing something of 
its high reputation now that it has been discovered 
that for every one man killed by it half à dozen 
that get struck are only wounded. Even ‘the old 
‘‘ Brown Bess,” according to the Austrian military 
correspondent of the Times, did better than this, 
and-—when she did hit—killed one for every five 
that she maimed, 
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MANCHESTER ASSOCIATION FOR THE 
PREVENTION OF STEAM BOILER EX- 
PLOSIONS. 

RUM the last monthly report of the Chief 
Engineer we learn that 182 engines had been 

examined, and 840 boilers, as well as two tested 
by hydraulic pressure. In the boilers 87 defects 
have been discovered, seven of these being dan- 
gerous, From the remarks on the various recent 
boiler explosions we have to select one instance. 
The boiler was of the single flue internally-fired 
“Cornish ” class, its length being 30ft. 8in., its 
diameter 6ft. 8in. in the shell, and 4ft. in the 
furnace tube. some of the plates of which measured 
seven-sixteenths, and others from that to three- 
eighths of an inch in thickness, There were two 
safety~valves on the boiler loaded to a pressure of 
40lb. on the square inch, one glass water gauge, 
and two gauge taps. The internal flue tube col- 
lapsed from one end to the other, with theexception 
of about 4ft. at the front end over the fire, where the 
tube retained its original shape almost uninjured, 
the collapse taking place in a vertical direction, 
the crown flattening down to the bottom of the 
flue, while about 8ft. of the tube at the back 
end of the boiler was severed from the remainder 
and thrown to a distance of about 30 yards, the 
shell with the other part of the flue tube, weighing 
about 9 tons, being thrown in an opposite direction 
for about 70 yards. At the moment of explosion 
the engine was standing, and had been doing so for 
twenty minutes, the dampers being shut, and the 
steam it is reported blowing off gently ; while the 
attendant, who is stated to be a trustworthy and 
perfectly competent workman, says that when the 
engine stopped there were Qin. of water in the 
glass; and, also, that he tried the top gauge tap. 
The cause of this explosion has been attributed 
to shortness of water. Had this been the case 
the plates of the furnace crown, immediately over 
the fire, would have been the first to have given 
way, whereas the tube failed at the.back end, and 
retained its original shape at the front, added to 
which the tube was of such dimensions that it could 
not be prudently worked at so high a pressure as 
it was, so that it is thought there is no reason to 
doubt that the explosion arose from weakness of the 
internal flue tube. When an engine is standing 
and the safety-valves are blowing off, the steam 
pressure will always exceed the load on the safety- 
valves more or less, and it has a most important 
influence on the strength of internal flue tubes, 
whether they be truly circular or nut; which is a 
consideration too much lost sight of, while it 
explains the apparent anomaly of one bviler ex- 
ploding and another of similar dimensions working 
safely. Tubes made with plates overlapping can 
never be truly circular. Many of those now under 
inspection are made without any lap at all, the ends 
being welded or else butted with a joint strip, so 
as to accurately maintain the circular shape. Also 
‘a belt of T iron, welded up into a solid hoop, is 
introduced at each ring seam of rivets, With this 
arrangement plates three-cighths of an inch in 
thickness, instead of those seven-sixteenths or half 
an inch, are found to be ample, and to be perfectly 
safe at a pressure of 60lb. per square inch or even 
higher. 


It is feared that in the district in which this’ 


explosion occurred many boilers of very similar 
proportions are at work, and under these circum- 
stances it is no kindness to the steam user, and 
especially to the poor firemen, to enunciate half 
truths. It must, therefore, plainly be stated that 
all such boilers are dangerous, that they should be 
immediately stopped and the furnace tubes 
strengthened. This, in some cases may be done 
in place by the addition of angle iron hoops; while 
in others, where the furnace tubes are much out of 
the circular shape, it might be better to remove 
them altogether. 


At Gazetteville, near Buffalo, U.S., a natural 
gas spring was discovered a year ago. Since that 
time various experiments have shown that it is of 
remarkable purity, and emits over 40,000ft. per 
day. The well has flowed in this manner for over 
a year, and there are not the least signs of its 
exhaustiug itself, . 
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PHOTOGRAPHY UPON PAPER. 
HE iodized paper is not sensitive, speaking 
photographically, to the action of the light, 
when it only contains the iodide of potassium : in 
order to render it so, it is necessary to convert the 
iodide of potassium which the paper cont ‘ins into 
iodide of silver. For this purpose it is plunged 
into a bath of what photographers call aceto-nitrate 
of silver, although in chemistry there is no definite 
compound which bears this name. 
This bath consists of rain water filtered or dis- 
tilled 180zs., of pure nitrate of silver 1}oz., of 
crystallizable acetic acid 1?0z. The nitrate is dis- 


solved in the water and the acetic acid is added. 


Some recommend that a few drops of the iodine 
bath should be added, when the nitrate dissolves a 
small portion of the iodide of silver. We have 
never used it ourselves, since by the time the 
second or third proof has been placed in it the bath 
becomes saturated with iodide of silver. When 
the bath is prepared, three jars of glazed porcelain 
perfectly clean are arranged side by side: in the 
first the bath which has been filtered is placed, and 
the others are filled with distilled or rain water. 
The paper is arranged in the aceto-nitrate bath in 
the same manner asit wasin the iodide bath, being 
completely submerged by means of a bent tube, and 
care is taken to disperse any air-bubbles that may 
appear. If the paper should have acquired a red 
or violet colour, it will become white when it has 
been left in the bath for a minute or two, provided 
it is entirely covered during the whole of the time. 
At the expiration of this time it is taken out by 
means of nippers, so that it may not be touched by 
the fingers; it is allowed to drain a little, and is 
then placed in the second jar which is filled with 
rain water, in which itis washed by being moved 
about; and if more than one paperis being pre- 
pared, the second is meanwhile placed in the bath ; 
it is then taken out of the second jar and passed to 
the third in which it is rinsed as before. 

By this time, the second sheet will be sensitized, 
and it must be removed in its turn to the second 


jar ; a third sheet is then placed in the bath, and 


afterwards the first sheet is taken out of the third 


jar and placed between sufficiently thick blotting- 


paper ; the other sheets are treated in like manner 
until a sufficient quantity of paper has been pre- 
pared. Ifeight or ten sheets are required it will 
be necessary to change the water inthe jars. This 
water should not be thrown away, but preserved in 
a large flask, for a purpose which we shall pre- 
sently explain. These operations must be per- 
formed by the light of a wax taper or by the 
yellow light of the dark room, as the paper is 
already sensitive to the light. It is advisable to 
use a fresh piece of blotting-paper for each sheet. 
When the paper has thus been partially dried, it 
isarranged sheet by sheet between two sheets of 
blotting-paper, which must be free from creases or 
wrinkles, and the whole is then placed in a positive 
press, in order that the paper may be perfectly 
smooth when dry. If the paper thus prepared has 
been well done, it may be kept for weeks or even 
months, provided it is carefully preserved from the 
light during the whole time ; nevertheless it is better 
to allow as little time as possible to elapse between 
the preparation, the exposure in the camera, and 
the development of the image. 

| EXPOSURE IN THE CAMERA. 

The paper having been sensitized and dried is 
placed in a frame made for the purpose, similar to 
those used for metallic plates. There are different 
sorts of frames: we have not experienced any in- 
convenience in the use of those with two crystals, 
or even of those which are used for photography 
upon collodion, and in which there are two short 


between which the paper is placed ; but the operator 
will find it an advantage to use one of those 
especially adapted for dry paper without the inter- 
position of crystal, because the light will fall 
directly upon the surface of the paper. The time 
of exposure may be varied from a minute to an hour 
according to the light, the object, the diaphragm, 
and the kind of lens which is made use of. With 
a simple lens, a view lighted up by the sun will 


not require more than ten or fifteen minutes ; while 


crystals, very white and clear, and free from spots, |- 
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for a shaded monument three-quarters of an houror - 
an hour will be necessary. When the image is 
imprinted on the paper, it may be left for some days 
before the following operation is performed ; not- 
withstanding the sooner it is done the better. 
DEVELOPMENT OF THE IMAGE. 

The paper on being taken out of the camera does 
not generally present any signs of the action of the 
light ; but sometimes the sky and some point on 
which the light has been particularly strong has a 
light red shade. In the case of paper, mercurial 
vapours are not effectual for the development of 
the latent image. Instead, a solution must be used, 
consisting of eight grains of gallic acid dissolved in 
apint and a-half of distilled water, and to this 1s 
added from four to seven drachms of the water that 
was preserved from the first washing of the paper 
after it was sensitized, and which must be very 
carefully filtered. Immediately after pouring the 
solution into the jar, which ought not to be used 
for any other purpose, the paper is plunged in, care 
being taken that the air-bubbles are dispersed, and 
that not more than two sheets at the most are 
placed in at the same time, and these should be 
arranged back to back. The solution of gallic acid 
in water does not keep, so that it is necessary to 
prepare it-afresh each time it is required. Mr. 
Crookes has proposed thatit should be dissolved 
in alcohol, in which it is sufficiently soluble and 
may be perfectly preserved. In this case, six ounces 
and a quarter of the acid will be required to a 
pint and three-quarters of alcohol ; to this is added 
two drachms and a-half of acetic acid. 

It is only after the appearance of the image that 
it can be determined whether the exposure has been 
too long or too short. In the first case, the proof 
will be developed in all its extent with great 
rapidity ; but the half-tones, and even the least 
illumined parts of the subject, will take a general 
ereyish tone. Moreover, the strong lights, 
especially the sky, are slow in acquiring trans- 
parency and tone, in spite of a large addition of 
the aceto-nitrate. If the exposure has been too 
short, the development of the negative in the bath 
will be slow and unsatisfactory, and only acquires 
vigour and some opacity in the strong lights, by 
means of a large addition of the aceto-nitrate to 
the developing bath, and even then the half-tones 
are weak. If the exposure has been still shorter, 
nothing but the sky and any point on which the light 
has been extremely strong will appear. But if the 
time of exposure has been right, the proof will be 
developed in from a quarter to half an hour, with 
uniformity and intonation; the addition of a small 
quantity of the aceto-nitrate to the bath gives such 
intensity to the proof, that the sky and the strongly 
illumined parts are so opaque as not to allow the rays 
of the sun to pass through. It is impossible to fix 
the time necessary to the development of a negative; 
in some cases, a quarter or half an hour may be suffi- 
cient, while in others an entire day may be required. 

There are some cases, which will be determined 
better by practice than by any fixed rules, in which 
it is convenient somewhat to exceed the ordinary 
time of exposure. For example, let us suppose a 
landscape lighted up by the sun, and in which there 
exists great contrast of shades, very white houses 
a serene sky, and shady trees; in this case, if there 
is only sufficient time allowed for the strong lights, 
the half-tones will not be sufficiently marked in the 
shaded parts; but if we prolong the exposure, the 
half-tones will gain in strength, while the strong 
lights will begin to lose in intensity, thus render- 
ing the image harmonious, which would otherwise 
have been greatly wanting in harmony. 

It is, of course, in such matters that the artistic 
skill of the photographer is tested. 


By carefully attacking glass with hydrofluoric 
acid, microscopic crystals are developed, which 
circum tance proves that we are not yet acquainted 
with the true composition of this substance. The 
crystals vary with different glasses. 

A curious invention is about to be tried in Paris. 
Aniron tube is to be run up the trees in the 
public gardens which require constant watering 
in summer. Up this tube water is to be forced 
so as to produce an artificial shower when needed. 
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THE NEEDLE GUN AND THE RIFLE, — 
No. Il. 
T appears that the first patent for the needle 
gun was taken outin England on the last day 
of the year 1831, by one Abraham Adolph Moser, 
of 2, Canterbury-row, Kennington. Moser’s idea 
had reference principally to the method of igniting 
the charge: the detonating powder is attached to a 
wad placed in front of the powder and behind the 
projectile. The needle, struck forward through 
the powder chamber, discharges the fulminate and 
ignites the powder in front of the charge, instead 
of behind it, as in the ordinary percussion weapon. 
His drawings show the application of this principle 
to a muzzle-loader, and a cartridge containing an 
elongated bullet fora musket, This was the original 
form of the needle gun. That shown in our last 
is the weapon used at the present day. The 
mechanism at the breech, it will be observed, 
somewhat resembles the ordinary bolt of a street 
door, having a projecting handle, by which it is 
moved in and out of the grooved catch which 
fastens it. In the body of the “ bolt” is the 
arrangement for cocking and discharging; and 
five pieces, including needle and spring, may be 
said to serve the office of the fourteen now employed 
in the ordinary gun lock and hammer, and these 
five so arranged that they can be taken apart, 
cleaned and replaced by the soldier in a few 
minutes—his fingers serving as tools; or, the 
breech-piece can be removed, carried away by the 
retreating soldier, and the rest left valueless to the 
enemy. Toreturn to our description. In No. 71, 
Fig, 4 is a representation of the breech and lock of 
theneedle gun. The intentions of the construction 
are carried out by three hollow cylinders, one within 
the other, in the backward prolongation of the 
barrel—the needle-bolt, the small lock, and the 
chamber. A fourth chamber, having a slot at the 
top, screwed with its head into the case, is necessary 
for receiving and guiding the three cylinders just 
noted—to hold them firmly together, and in union 
with the barrel. Locking of the breech is produced 
by the chamber, which is turned on one side 
between the small lock and the case—guided by 
the bottom of the slide block in a spiral slide at o 
in the case. Thus ablow on the knob drives the 
mouthpiece tightly against the tapered end of 
the barrel: the chamber must be drawn back by 
the lever sufficiently to give room for the cartridge 
between the chamber and the breech end of the 
barrel. The cartridge is then adjusted into its 
chamber slantingly. ‘ For drawing back the 
chamber in loading, and for the length of the upper 
slot in the case (cartridge opening) from M 
measured to o, the length of the cylindrical part of 
the cartridge is thus the minimum length. The 
needle must protrude the length 6 c (powder case 
-} percussion cap) in order to cause the explosion. 
The small lock in the chamber, and hence, too, the 
needle-bolt, must also allow themselves to be 
moved to and fro by at least this amount; and the 
spiral spring must also be compressed to at least 
this length. For the longitudinal sliding of the 
breech-closing apparatus and of the lock, in the 
case and between themselves (for the complete 
fastening of the mechanism during loading and 
firing, without taking into account the taking out 
of the lock) there are thus two principal dimensions, 
a@eand b c: the chamber in the case by about 
ac; the small lock in the chamber by about b c; in 
the case by b c -+ ac respectively, a c + b c; the 
needle-bolt in the chamber by 0c, in the small 
lock by 6c, and in the case by b c + a c respectively, 
 acwith a cocked and ac + 0c with a fired-off 
un. 
ae k and l, which fix the small lock in the 
chamber head, must at ‘least be distant trom each 
other by the amount 6c. The same relates to the 
distance, of the second needle-bolt head Kt, which 
serves as a catch, and must thus be distant by the 
above principal dimensions from the trigger-catch 
A. The simplicity of the mechanism further 
shows that ac =M o=dq; be =ħhi=kl;gi 
= ác +b c+ A;in which, as above stated, the 
two fundamental dimensions are to be taken as 
the smallest amounts.” We think our contemporary 
(from which the above is extracted) has thoroughly 
appreciated Ploennies’ illustrations and text. 


The two projections, of the locking spring 
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Fig. 5 shows the chamber in the earlier gun. The 
hardened chamber mouthpiece holds the annular 
air chamber. The bottom of the handle (in 
one with the body of the chamber) forms 
the chamber slide block. The hinder part 
is shaped with an oblique surface (o), and it is 
tapped at top for the screwed handle, with its 
separate portions consisting of knob, neck, and 
screw. The groove for the locking spring allows 
the small lock to slide forward and to bring the 
spiral spring into tension, and the turning of the 
lock inside the case is prevented. The hinder part 
ofthe chamber’s bore (see Fig. 4) is further bored 
out, and at ¿ forms the set-off for taking the lock- 
ing-screw handle. The needle-tube is screwed to 
the partition in the case which lies below the slide 
block of the handle. This tubeis like a prolonged 
gun nipple. The front end of the locking spring 
catches by a snug (in front of f in Fig. 4) into the 
small lock (Fig. 6), against which the front needle, 
bolt head bears as soon as the chamber is drawn- 
back from the barrel mouth piece. The needle in 
front of the boit is steel; where it enters the bolt 
it is of brass. A brass knob is soldered on the 
hinder end of the brass spindle, and this knob 
screws into the hinder part of the hollow needle- 
bolt, forming a solid union. The steel needle is 
sordered to the front end of the spindle with tin, 
which metal appears well adapted for receiving the 
blow necessarily undergone by the protruded 
needle. The foremost needle-bolt head, which, 
on the needle being jerked forward, strikes the 
head of the needle tube, is here hollowed out, and 
provided with a hammered leather disc. It is in- 
tended to closeup as much as possible the back 
or ening of the needle tube. 

The position taken up by the trigger and its 
scear-spring and catch in the lock is an important 
one. It will be seen by Fig. 4 that the needle bolt 
K}, in drawing back the small bolt easily slides over 
A, but then on the advance of the small lock finds 
atthe hinder surface of A the stops for the spiral 
spring in tension. A appears.to be the principal 
regulutor of the whole mechanism; for it is used 
for holding the chamber in the case, besides its 
employment in cocking and firing of the lock; it 
guides the movement of the small lock and pre- 
vents its turning while the chamber is inside the 
case. The trigger, which hangs by the hinge p 
from the scear-spring, has three points for cocking 
the gun, which of necessity bear on the bottom of 
the case. So soon as the second point hears— 
which is felt in pulling—the lock is at full cock, 
and a slight continuation of the pressure loosens the 
spiral spring. To bring the catch clear from the 
small lock and chamber the pressure is continued 
to the third position. . 

Here we may describe the figures illustrative of 
loading the weapon. ‘The artis stated to be easy 
of acquisition, and has been learnt in two days. 
The regulation made of loading from the position 
of the shouldered gun consists in the following 
separate movements :—Fig. 7 shows position with 
shouldered gun; Fig. 8, the right hand lifts the 
weapon so that it comes to bear on the hip, and 
allowing the muzzle to sink in front; the left hand 
grasping it at the bottom ring and raising the gun 
till its muzzle stands at the height of half the helmet. 
The man wheels half round and places the foot 
across and behind the heel of the left. The right 
hand leaves the case and lays the bent front joint 
of the thumb on the handle of the locking spring, 
the four fingers behind the trigger-guard. In Fig. 
9 the thumb presses the handle of the locking 
spring, drawing the small lock up to the front catch 
of the spring. Fig. 10: the right hand, somewhat 
hollowed, grasps out, 6 in. off, for striking against 
the chamber handle knob. In Fig. 11 the right 
hand strikes with the palm in the direction from 
below upwards against the knob, and thus opens the 
gun. Fig. 12: the knob is grasped by the right 
hand, and the chamber guided gently back up to 
the knee of thecase. Fig. 13: the right hand is 
thurst into the cartridge pouch, the cartridge laid 
hold of by finger and thumb, which is then placed, 
with its point inclined, in the cartridge chamber, 
and pressed (Fig. 14) with the inside broad surface 
of the thumb tight into the mouth-piece of the 
barrel. In Fig. 15 the right hand grasps the knob 
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with the thumb and forefinger, gently shoves the 
chamber towards the barrel, and turns it to the 
right against the curved surface. Fig. 16: the right 
hand turns the gun outside at the knob in the left 
hand, so that the knob lies nearly horizontal, and 
raises itself, with the knuckles turned towards the 
body, to the height of the right shoulder. In Fig. 
17 the right hand strikes with the ball of the thumb 
once, but sharply, against the knob to make a tight 
joint, and then grasps (Fig. 18) with the thumb 
and under the knob, when the elbow is held near 
the butt. In making ready the thumb of the right 
hand presses in the small lock. It may be added 
that it is difficult to put in a cartridge the wrong 
way. and it is impossible to load two ata time. 

We have still a little more to say respecting the 
zlindnadelgewetir, and a great deal about other and 
better weapons, which we defer for a week. 


IRON-CLAD FLEETS. 

Mr. Samuda gives the following as the numbers 
of the varius iron-clad fleets of the world— 
England, 33 vessels, carrving 522 guns ; Italy, 16; 
France, 42, carrying 770 guns; America, 75. 
Mr. Samuda recommends we should add two 
armour-plated ships of 3,500 tons, 1,000-horse 
power, and carrying two cupolas each, each cupola 
capable of fighting two vast guns—600 pounders, 
if we could produce them ; if not, the largest we 
could make, They should be protected by an 
armour plating of 6 in. in thickness, and have a 
speed of fifteen knots an hour. He would also 
suggest that ten smaller vessels should be put in 
hand of 1,500 tons and 350-horse power, and that 
they should be protected by 6in. of armour plating. 
These smaller vessels should carry two cupolas, 
each cupola containing one 12-ton gun, and they 
should have a speed of thirteen knots. The total 
cost of these vessels would be £1,600,000. 


NEW ANEMOMETER 

A new anemometer (for measuring the force of 
the wind) is described and figured by M. Craveri 
in the new number of the Archives des Sciences of 
Geneva, This apparatus, which is said to work 
with great accuracy, is simple in its construction, 
and may be erected by an ordinary worker in 
metals for about 60f. or 70f. The observations 
made by it have been recorded in the Meteorological 
Bulletin of Turin. This number also contains a 
note, by Professor De la Rive, on the vibratory 
movements determined in conducting bodies by 
the combined action of magnetism and discontinued 
currents continuing his previous researches ; anda 
paper by M. Hankel, on the determination of the 
electromotive forces, accompanied by a table, giving 
the rectified values of the eleciric differences of 
various metals for polished as well as for filed 
surfaces, 


WATER Ag A LUBRICATOR. 

The North Hast+rn Railway Company’s carriage 
fitted with Aerts’s water-box, on Sept. 4 last year, 
has been running ever since between Newcas'le-on- 
Tyne and Normanton ; and Mr, Pelsenaire, the re- 
presentative of the inventors in this country, writes 
that during that time the boxes have required no 
repairs, nor has anything but water been used. 
Under the same conditions, the second carriage has 
deen running six months. The experiment has 
been under the control of Mr. Edward Fletcher, 
the engineer of the company, and Mr. Pelsenaire 
has offered to furnish 6,000 or 8,000 boxes at £4 
10s. per box, royalty included, or to receive £1 
10s. per box royalty, in the event of the company 
undertaking to make their own boxes. If the 
system be admitted to be good, and the refusal is 
only based on the cost of applying, that fact 
should be distinctly stated by the railway autho- 
rities, as their silence must be very prejudicial to 
those interested in the invention, by preventing 
them from finding another market. 


On comparing the weight of the cartridge for 
the Snider-Enfield, it is found to weigh fourteen 
grains more than the cartridge for the Enfield 
muzzle-loader, thus exceeding the weight in 100 
rounds by about three ounces only. 
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It is indeed of the greatest importance to physio- 
logy that the real source of muscular power should 
be discoyered. If it be derived, as Liebig and 
most subsequent physiologists have believed, from 
the living muscles, then it naturally follows that 
the main food of a working man should be those 
substances which alone can produce muscle, and 
should consist of flesh-formers. The question is 
to determine whether the muscle is merely the 
apparatus by which animal motion is produced, or 
whether it furnishes both the apparatus and the 
force to work it.. The difficulties in the way of a 
resolution of this question are very considerable, 
and it is only lately that it has been attacked by 
direct experiment. The recent researches of Dr. 
E. Smith and the Rev. Prof. Haughton appear, 
however, to throw considerable doubt on the 
received theory ; and within the last few months 
a crucial experiment has been made in Switzerland 
by Drs. Fick and Wislicenus, Professors of Physio- 
logy and Chemistry at Zurich University. Still 
more lately, additional experimental data have been 
furnished by Professor Frankland, who gave, on 
the 8th of June last, a complete discussion of the 
-whole question at the Royal Institution. 

In order to solve this problem, by experiment, 
there are three things necessary to be determined. 
First, the amount of force or energy generated by 
the oxidation of a given amount of muscle in the 
body; secondly, the amount of mechanical force 
exercised by the muscles of the body during a 
given time; thirdly, the quantity of muscle oxi- 
dised in the body during the same time. 

Now it follows that if the amount of mechanical 
force exercised by the muscles le greater than the 
amount of their substance oxidised could possibly 
furnish, than it is evident that the force of the 
- muscles is not exclusively derived from their own 
substance. 

When muscle is consumed in the body, the 
whole of its nitrogen appears in the urine, princi 
pally in the form of urea. Hence it follows that 
the amount of energy derived from the oxidation of 
muscle in the body will be expressed by the heat’ of 
combustion.of the muscle itself, minus the heat of 
combustion of that amount of urea which the 
muscles would furnish when consumed in the body. 


This difference of heat was determined by Frank- 


land, who found that to convert one gramme of dry 
muscle into urea, as much heat was evolved as 
would, when converted into mechanical force, be 
sufficient to raise a hundred-weight to the height 
of 132ft. | 

The second of the required data—viz., the actual 
work performed in a given time by the muscles— 
was ingeniously determined by Fick and Wislice- 
nus by the elevation of the body itself. For this 
purpose they ascended the Faulthorn, a mountain 
of the Bernese Alps, 6,560ft. high, near the lake 
` of Brienz, whose regular slopes rendered it well 
adapted for their experiment. The height of the 
mountain, multiplied by the weight of the body 
of each experimenter, gave the amount of exter- 
nal work performed, and ’to this was added the 
estimated internal work of the circulation and 
respiration. 

The third datum—the amount of muscle con- 
sumed—was given as a maximum by the amount 
of nitrogen excreted by the kidneys. This amount 
being detérmined by analysis, theamount of muscle is 
readily calculated, since every 15°6 parts of nitro- 
gen indicate 100 parts of muscle destroyed. The 
excreted nitrogen was determined in the experi- 
~ ments of Fick and Wislicenus with every possible 
care ; and in order that there might be no source 
of loss, the amount excreted for six hours after the 
ascent was taken into account. 7 
. As a final result’ of their investigations, they 
found that the muscle consumed, even with the 
most liberal allowance for all possible chance of 
error, would not account for the work performed. 
Even under the most favourable interpretation, and 
neglecting all the internal and external work that 
could not be accurately measured, it was found that 


; J. Broughton, B:8.C., in the Intellectual Observer for 
uly. 
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the combustion of the muscles themselves would not 
account for a third of the work performed. 

Some time ago Dr. E. Smith made sume experi- 
ments of a similar nature upon prisoners working 
at the treadmill, which, rightly interpreted, point 
to the same result. The treadmill is found to be 
an extremely convenient instrument for physiolo= 
gical investigations of this kind, since it permits 
the accurate registration of the work per- 
formed, and also ensures regularity of per- 
formance. The experiments were made upon four 
prisoners, who made a total ascent of 1:432 miles 
a day, an amount of work far less than that taken 
for amusement by mountain tourists. The aotual 
muscle consumed being determined in the same 


manner as in the latter experiment of the German |. 


professors, it was found that the combustion of the 
muscle was sufficient to account for but three-fifths 
uf the work performed, although the labour was 
comparatively light. It was also a significant fact 
that the amount of urea given out was not in- 
creased by the exercise.“ This was in agreement 
with previous experiments of Draper, Speck, and 
Lehmann, and, taken in connection with the fore- 
going, points to the conclusion that the oxidation 
of the muscle contributes at the utmost but a very 
small proportion of the muscular force. The des- 
truction of the muscle is really due to those pro- 
cesses of change and death, to which nearly all the 
tissues of the body are (as is well known) succes- 
sively subject. 
_ Other experiments made by Haughton on military 
prisoners at shot-drill also show the great excess of 
the work actually performed over that which could 
be furnished by the destruction of muscle, but 
enough has been adduced to show that we must 
look elsewhere for the source of that power of 
which the muscles are but the agents. 

Whence comes, then, this strange muscular force 


which we exert at will, and are able to combine 
If it be not, 


and direct in so wonderful a manner ? 
furnished by the muscles, where is the source of its 
supply? Tothis inquiry the answer is clear and 
definite. It is the food, as assimilated in the blood, 
and the combustion of the various articles of diet, 
both those hitherto called heat-givers, as well as 
the flesh-formers, that furnish the muscles with 
their power to contract. This important result is 
clearly shown by the researches of Dr. E. Smith, 
who finds the combustion of carbon in the body 
varies according to the amount of work the body 
performs. This fact, indicated by the amount of 
carbonic acid exhaled, is evident from the following 
table :— | 
Carbonic acid evolved 
per hour. 

During sleep... . . . - 192 grammes 
Before sleep, but after lying for 

several hours . . . . . 280 i 
Walking, at two miles per hour 736 _sy, 
Walking, at three miles per 
hour. . .. . e . 41004 ~ 
Upon the treadwheel, ascending 

one-third mile per hour . 175°0 ” 


Here, then, in the energy stored up in the carbon 
and hydrogen of the food, we find the origin of 


the work of the field labourer and the navvy—the . 


power that raises the skylark, and that which 
enables the squirrel to leap from tree to tree. The 
combustible and the oxygen co-exist side by side 
in the blood, and are thus carried through the 
muscles which furnish the instrument, The nervous 
agent (so to speak) fires the train, or pulls the 
trigger, and the still energy of the combustible 
immediately takes the active form of motion. 
These views of the origin of muscular force sug- 
gest profound changes in the diet necessary to 
persons engaged in bodily labour. 
by the experiments of savory on rats, that the 
purely albuminous constituents of food, in the 


absence of ‘‘ heat-givers,” will enable the body to. 


perform all its necessary internal work ; but it is 


very improbable that such is.to any extent the, 
function of nitrogenous food. The use of the latter, 


is doubtless (as shown long ago by Liebig), that of 


providing fresh muscular tissue to replace that 


which is constantly undergoing waste and decay. 
It is estimated that this would be furnished by 32 


oz, of dry albumen every twenty-four hours, and. 


It is known, : 


[Ave 10, 1866. 


this amount being supplied, the remainder of the 
food. necessary to supply the body with its working 
fuel may be either of the starchy or fatty classes. 
In fact, articles of food, such as animal flesh, are 
under positive disadvantages as working foods, 
since they are incompletely burnt in the body, and 
consequently all the energy they contain is not 
available. The urea they produce though a waste 
product is really a combustible substance. It is 
on this account also that gelatin, from its richness 
in nitrogen, is theoretically the least economical. 
But the fats, sugar. etc., are completely consumed 
in the body, and even move perfectly than would 
happen were they thrown into an ordinary fire. 


THE AUGASMA LIGHT. | 

Mr. Edward J.P. Welch (Son of Mr. Welch, the 
eminent pleader) has patented the ‘‘ Augasma 
light, a method of illumination produced by causing 
atmospheric air to take up the vapour of a liquid 
hydrocarbon, which causes it to burn like ordinary 
coal-gas. Mr. Welch, it is said, has overcome the 
difficulties which have hitherto prevented. the 
combustion of similar combinations, and has con— 
structed simple and manageable apparatus for sup- 
plying sufficient air ata uniform pressure. It is 
stated that by his arrangement a single burner of 
the Parliamentary standard gives a brilliant white 
light equal to that of twenty-three sperm candles, 
while one with the common gas gives alight equal 
to that from fourteen to seventeen only. The 
freedom o f the ‘“ Augasma” light from ammoni- 
acal and sulphureous vapours will render it suit- 
able for domestic use, for picture-galleries, and con- 
servatories. It can, itis also said, be veadily 


attached to ordinary gas-pipes, and easily adapted 


for use in railway-trains. 


WEATHERWISE. 

The new numbers of the Edinburgh and Quar- 
terly Reviews have each a scientific article. That 
in the former relates to weather forecasts and 
storra—warnings, and contains a résumé of our 
present knowledge on a universally interesting sub- 
ject, tending to show the degrees of importance to 
be attached to popular prognostics and the fallacy 
of others. For instance, the results of observations 
at Greenwich since 1840 show that changes of 
weather have been found to be as frequent at every 
age of the moon as when she is seven, fourteen, 
twenty-one, or twenty-eight days old. For our 
present approximation to accurate knowledge we 
are greatly indebted to Dové, Reid, Maury, 
Glaisher, Fitzroy, Galton, and others, whose re- 
searches are duly noticed in this article. In the 
Quarterly we have an elaborate review of Dr. 
Percy’s valuable work on the metallurgy of iron 
and steel, which is replete with interest, giving 
historical and scientific details on a subject of tran- 


| scendent national importance. 


COLLO-PROTOSULPHATE OF IRON. 


Some of our readers, perhaps, would like to have 

a formula for preparing the iron and gelatine de- 
veloper in the crystalline form. . The following has 
answered our purpose well :— 

Dissolve—Gelatine... ee oe o. 8 OUNCES 

Sulphuric acid i see as. eae cere ase 6 
When the solution is complete, add carefully and 
slowly, so asto avoid a great increase of heat, 12 
ounces of water. When the solution is cold, throw 
into it four ounces of clean and fresh iron turnings, 
and set it aside. In aweek, or perhaps more, the 
acid will be nearly saturated with the oxide of iron. 
As long as any gas is given off, the operation is not 
quite complete. If gas has ceased to be liberated, 
filter and evaporate the solution to the crystallizing 
point and then set it aside. In a day or two a large 
crop of crystals may be obtained, of a greenish-grey 
colour, and of rather an unpleasant smell. ‘This is 
the double compound of iron and gelatine. 

Formula for the Developer. 

Double salt ofiron and gelatine ... 1 ounce 

Water + nee tee ane ase eee 12 OUNCES 

Alcohol ... . 4Adrachms ` 

Nitric acid s. eu a a a a 12 minims, 

You will be pleased with this developer if you 

try ıt faithfully ; it isa modification of Carey Lea’s 
excellent developer.—Humphrey’s Journal, 


CORUNDITE. 


Sometimeago we( Practical Mechanic’s Journal) 
mentioned that a new source of emery had been 
discovered in Massachusetts, U. S., A. 

Emery, perhaps so called from Cape Emeri, in 
the island of Naxos, an island in the Grecian 
Archipelago, and the largest of the Cyclades, is a 
sub-species of corundite, the hardest mineral known 
next to the diamond. It can be scratched by the 
diamond only of all minerals that have as yet been 
discovered; and with this exception, it cuts and 
scratches all other minerals and metals, even when 
the latter are at their highest degree of hardness. 

Crystallized Corundum is found only in small 
quantities, but when in such condition, and coloured, 
it is nearly identical with the gems known as the 
sapphire and ruby, which consist mainly of pure 
alumina. Impure specimens contain traces of the 
ferruginous oxides, as well as manganesia and 
silica. Besides existing in the impure state as 
emery, it also assumes the form known as diamond 
spar. 

Conny our attention entirely to the impure 
states—as that only in its bearing upon the mechanic 
arts and several hardware manufactures comes more 
particularly within the province of this journal— 
we may proceed to observe that the diamond spar 
or dort, which is used for polishing diamonds and 
other precious stones, is principally found in China, 
and costs from 20s. to 22s. a carat. | | 

The compact granular corundum (emery), besides 
being obtained, as first mentioned, in the isle of 
Naxos, and more recently in America, is also found, 
though we believe in smaller quantities than else- 
where, near Schwarzenburg, in the Erzgebirge of 
Saxony; and a deposit was discovered near 
Smyrna, in 1847, by Dr. Lawrence Smith, an 
American mineralogis. As to the precise date 
when the discovery in Naxos was made, we are not 
aware that any very tliable information exists ; 
nor does it appear at al certain by whom it was 
made. That it'has been known during a very 
considerable period is undoubted; it is probable 
that it was brought thense by the ancient Egyptians 
to incise their hieroglyphic granite. 

In some of the locaities, especially that near 
Smyrna, the mining oprations for winning it are 
conducted by an exceedingly simple method, for an 
unerring guide to its ezact position exists in the 
colour of the material oy which each mass is sur- 
rounded-—a certain redress in the earth. 

Sometimes, before bginning to excavate, the 
spots are sounded by means of an iron rod with a 
steel point, and when any resistance is met with, 
the rod is rubbed in contact with the resisting body; 
the effect produced m the rod enables a practised 
eye to decide whetler it indicates emery or not. 
The smaller blocksiare carried away first in the 
state as obtained. [he larger blocks are broken 
by being subjected o the action of fire, by which 
they are split by unqual expansion. 

It occasionally hppens that large masses are 
abandoned from theimpossibility of breaking them 
into pieces of conveiient size, seeing that the mode 
of transportation requires that pieces shall not 
exceed 300 lbs. inweight each. ` i 

When the block of emery have been conveyed 
to the manufactor, they are broken up by ham- 
mers into pieces narly similar in size to the stones 
for macadamizingroads. These pieces are then 
reduced to coarse powder by stampers, driven by 
water or steam poer. ‘The coarse powder is next 
sifted through cyindrical wire-cloth sieves, the 
cloth having from16 to 90 meshes per inch. 

In the manufacured form the mineral is known 
by several differat qualities, each dependent upon 
the degree of finness into which it is subdivided. 
For some operatins, such ` as coarse grinding and 
lapping, althoug] these practices are growing less 
usual in shops where good work is turned out, 
engineers use grins of emery sometimes as large 
as hempseed. ‘he grain No. 90 is very fine; and 
for some special urposes it is reduced still finer to. 
120, and sifted trough lawn sieves. 

The finest obtinable is that which floats in the 
` atmosphere of th stamping-room, and is deposited 
ou the beams an shelves, from which it is occa- 
sionally collectd. When reduced to a powder, 
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the colour affords little or no indication of its 
commercial value. In the manufacturing of emery 
the last stage consists of washing and elutriation, 
which is not usually performed by what are com- 
mercially the manufacturers, this being in numerous 
instances conducted by the purchasers and users. 
The plate-glass makers sometimes adopt the fol- 
lowing method for obtaining the substance in 
several grades of fineness :—Twelve or more copper 
cylinders are prepared all alike, about two feet in 
height, but of different diameters, the smallest 
three inches and the largest forty. They are placed 
on a level in a row. There are small troughs or 
channels of communication at their upper edges, 
and the largest has a waste pipe near the top. In 
beginning the process, all the vessels are filled with 
clean water. The pulverized emery, churned up 
with abundance of water in another vessel, is 
allowed to run into the smallest cylinder through a 
tube opposite the trough leading to the second 
cylinder. During this short passage the water 
deposits such of its coarsest emery as will not bear 
suspension even for that limited time; flowing 
onward, it deposits particles a little finer in the 
next cylinder; and so on throughout the whole 
series. Eventually, the water forms a very languid 
eddy in the largest cylinder, and deposits therein 
all the remaining particles. If there are twelve 
cylinders, emery powder of twelve different degrees 
of fineness is then obtained. The powder, when 
the water has been drained off, is carefully dried 
for use. 

It would be impossible in a paper like the pre- 
sent to attempt to go through all the manufacturing 
purposes to which emery, in some one or other of 
its several forms, is so largely used ; indeed an 
article on the subject has appeared in the ENGLISH 
Mxrcuanic so recently as to render such a descrip- 
tion unnecessary. As far as engineers are con- 
cerned, we may add that it finds its place in every 
mechanical workshop, being principally used for 
polishing metallic surfaces and “ lapping,” that is, 
the abrasion of iron or steel surfaces after these are 


hardened, to make corresponding parts the more 


perfectly to fit together; grinding is for a few 
operations still practised, although during the last 
quarter of a century this has been driven out of 
many engineering shops by the accuracy with 
which tools of section are now made capable of 
producing all, or nearly all, metallic surfaces. 


ROAD TRACTION ENGINES. 

With the change of Ministry there is every 
probability of a relaxation of the obstructive and 
mischievous legislation on steam traction engines. 
For these there is alarge and increasing demand, 
since by means of them work can be done at half 
the cost of horse-power. | 
traction engines required by the Ottoman Carrying 
Company has recently. been turned out by Messrs, 
Diibs and Company, Locomotive Works, Glasgow, 
to the designs of Mr. D. K, Clark, C.E., em- 
bracing the Bray driving wheel and many points 
of novelty which have been protected by patents. 
The engine is intended for service in Syria, between 
Damascus and the port of Beyrout, a journey of 
68 miles, across Mounts Lebanon and Anti- 
Lebanon, and is to carry 10 tons of goods over 
steep inclines of 1 in 12, and others scarcely less 
steep, at therate of from 3 to 5 miles per hour. 
This engine differs in several important particulars 
from the ordinary construction of traction engines 
These have for the most part been made, as a sine 
qué non. cheap, after the model of the common 
portable engine, for agricultural purpose , com- 
bining the means of occasionally taking a load 
across a field or along a country road, with the 
means of driving machinery. But in the new 
engine, which is supported on bearing springs, a 
strong frame is constructed expressly to carry the 
boiler and the whole of the machinery, also to bear 
all the stress and fatigue incidental to the hauling 
of heavy loads on common roads. By means of a 
compact differential motion, the engine is enabled 
to turn the quickest curves, witha train behind 
it, with the greatest facility, the outer driving 
wheel being by self-acting means enabled to revolve 
faster than the inner one, as in an ordinary car- 


emery varies inhade from dark gray to black ; but | riage or waggon ; thus the whole tractive power of 


The first of a number of 
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the engine is available in turning the curves, 
getting rid of the stress and loss of power caused 

by the inevitable slipping and grinding of engines 

not so fitted. The machinery is arranged horizon- 

tally beneath the boiler, and thus a very simple and 

compact system of framing has been matured. 

The Bray teeth which are applied to the driving 

wheels are formed hollow, so as to receive the 

thrust of the teeth rods inside, and thus to avoid 

the tilting action of a thrust on end. By means 

of these and other specialties Mr. Clark has en- 
deavoured to combine great strength and lightness 

with efficiency and durability, at the same time 

that the cost is moderate. The engine carries 

500 gallons of water and 15 cwt. of coal, and when | 
tested with the regulation load of 10 tons, carried 
in two waggons over the steep inclines of the 
Cathcart road, near Glasgow, she ran at an average 
speed of 44 miles per hour, going and returning, ` 
the prevailing gradient being 1 in 184, on a maca- 
damised surface. The maximum speed was about 
6 miles per hour, equal to that of a London four- 
wheeled cab. The engine has been solidly con- 
structed of the best materials and workmanship, 
and has been beautifully finished, to the great 
credit of the young but already celebrated firm of 
Messrs. Diibe and Co. This, the first traction 
engine constructed for the Ottoman Company, is 
named the Abdul Aziz —Engireering. 


TREALING PEAT FOR FUEL. 
An invention has been provisionally specified by 


Messrs. Terrell and Don, of Basinghall-street and 


New-cross, the object of which is to treat peat in 
such a manner as to prepare it for fuel, and to 
obtain gas and other products therefrom. The 
raw peat is first delivered into a jacketed pug-mill, 
heated by steam or otherwise, and then passed 


‘through a Buckland’s peat-mill. The fibres and 


cellules of the peat are thus broken, and the peat 
is then conveyed to a moulding machine. The 
improved moulding machine consists of boxes, in 
which work plungers actuated by cams. Knives 
or cutters cut off the blocks of peat when ready to 
be discharged, and are lifted up when not, to act 
by weighted levers, worked from the cam shaft, 
The blocks are delivered from the moulds upon 
trays, carried on an endless band. The peat is 
fed into the moulds from hoppers, in which work 
feed plungers driven by cams, to which motion is 
transmitted by chain wheels. The band travels 
continuously, and the pistons in the moulds work 


| with a reciprocating motion, so that there is an 


interval of time between the separation of the coa- 
secutive blocks, thereby leaving spaces which allow 
heated air to get at and impinge upon the sides and 
surfaces of the blocks. The contrivances which 
work’ the knives, endless band, and feed plungers 
are driven by preference from the cam shaft. The 
sides of the moulds may be made cellular or 
hollow, to admit ‘steam or other agent to heat the 
peat. The peat is then conveyed to a drying 
apparatus, consisting of chambers placed one above 
the other, in which trays containing the peat are 
placed. The dried peat is afterwards carbonised. 
Their improved oven for the purpose is provided 
with a fire-box or furnace, in which the fuel, 
instead of resting on fire-bars, lies on a shelving 
bed. Combustion is promoted by driving into the 
furnace jets of gas, which may be obtained from the 
peat under carbonisation or distillation in the oven. 
The products of combustion pass through flues 
formed by partitions or walls under and above the 
close chamber in which are piled or packed the 
blocks of peat, which are thus exposed to heat cir- 
culating at top and bottom. The gases given off 
are carried through an outlet exhausting pipe or 
still head into a condenser, to be collected and 
utilised. The waste heat may be carried to and 
used in the drying apparatus. The invention 
may be applied to other plastic materials besides 
peat. 


A reading-room is to be opened in Septembet 
for the use of English-speaking sailors, o 
which there are genearlly about 9,000 in 
Marseilles. The scheme is sanctioned, by the 
Bishop of Gibralter, but additional funds are 
required, 
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Little Steps to Great Truths. By Eliza Jukes. 
London : Macintosh, Paternoster-row. 


WE may be wrong,—but as we speak of only that 
which we have observed, so far we speak the truth 
when we say that we have often noticed in the 
homes of plodding and “ scheming ” mechanics a 
lack of pictures and the glorious sounds of musical 
harmony, Why this isso we might say, but it 
is scarcely our province. Yet the eye requires 
relief in fine pictures—and they are cheap envugh, 
and a love for the beautiful in harmony seldom 
goes with a close fist or a cold heart. 
In the “ Little Steps to Great Truths” of 
Miss Jukes is a capital introduction to the 
study of music, carried on in conversational 
style, and suited even to little children, through 
its happy illustrations. For sixpence one 
gets a world of information on music! and most 
heartily do we recommend the little book to our 
readers, who—such of them as purchase,—should 
they persevere with the “ course,” or hand it over 
to the little Jack, or Jessie, wili thank us for our 
recommendation. 


English Cottages. By A Practical Builder and 
Surveyor, London: Atchley and Co., Great 
Russell-street, Bloomsbury. 


Ws have already taken occassion to speak highly 
of this work. The ravages now being made 
by cholera add daily more arguments to the 
necessity existing for erecting real homes for work- 
ing men. It is time something were done in the 
matter, when alarge Londen Hospital is crowded 
literally to the door with dying patients, when the 
. nurses are dying at their posts, and assistance in 
the shape of Christian help in workers, money, 
and stimulants is earnestly solicited through the 
daily press. The numbers of this work on 
“ English Cottages,” &c., now before us bear out its 
advertised character, and we think we are only 
doing an act of justice in again directing attention 
to it., 


Lhe Horological Journal. London: Kent and Co., 
51, Paternoster-row. 


This is a monthly illustrated journal, devoted to 
the furtherance of the objects of the British Horo- 
logical Institute, which it well represents. It will 
have been noticed that we place considerable value 
on the information contained in its pages, from 
occasionally quoting therefrom in these columns. In 
the number before us are contained the diagrams, 
with various tables of proportions, illustrative of 
the prize essay by M. Grossman, which has found 
a place in our pages. Of these it may be said they 
are everything that can be desired,—well-drawn 
and exhaustive. They ought to be in the hands of 
all interested in the subject of the essay. We 
most cordially recommend this journal to our 
readers. 


USEFUL HINTS.* 


—S 


FONTAINEMOREAU’s Nw ALLOYS or Zinc, a SUB- 
STITUTE FOR BRONZE, COPPER, AND BRASS. 


An invention of a new alloy of zinc, with small 
proportions of other metals, found to possess very 
peculiar advantages, has lately been introduced 
into England, where it has been patented 
in the name of M. Fontainemoreau. It is 
likely to prove of great utility in the manufacture 
of machinery, and in castings relating to the fine 
arts. As a substitute for copper and bronze it 
already bids fair to be extensively adopted. 


The proportions of metals which have been found 
most advantageous in forming varieties of the alloy, 
after very numerous and extensive experiments, are 
as follows :— 

No. 1. Zinc, 90 parts; copper, 8 parts ; cast iron, 
1 part; lead, 1 part; 100 parts. 

No. 2. Zinc, 91 parts; copper, 8 parts; lead, 1 
part; 100 parts. . 


ee 


* From  Larkin’s Brass and Iron Founder’s Guide.” 


‘brass, would make the alloy brittle. 


No. 3. Zinc, 92 parts; copper, 8 parts; 100 
parts. . 

No. 4. Zinc, 99 parts; copper, 1 part; 100 
parts. 

No. 5. Zinc, 97 parts; copper, 24 parts; cast 
iron, 4 part; 100 parts. 

No. 6. Zinc, 97 parts; copper, 3 parts; 100 
parts. 

No. 7. Zinc, 993 parts; cast iron, 4 part; 100 
parts. 

No. 8. Zinc, 913 parts; copper, 8 parts ; cast 
iron, $ part; 100 parts. 

The proportions stated of any of these metals 
may be slightly varied, so long as by such variation 
the alloy is not made too brittle, or too soft. For 
instance, the proportion of copper may be varied 
from about 1 part to about 12 parts, in every hun- 
dred ; but any greater proportion of copper than 
this, and less than that used in forming common 
The propor- 
tion of cast iron may be varied from about one 
quarter of a part, to about two parts in every hun- 
dred. The proportion of lead may be varied from 
about one, to about twenty-four parts in every hun- 
dred parts ; but the presence of some third metal 
is necessary to produce a proper combination of the 
zinc and lead. Instead of pure copper, or any 
other of the simple metals before to be used, brass 
or the other alloys formed of these metals, may be 
used. But where this is done, the quantity of 
copper and the simple metals contained in such 
alloys must be taken into account in calculating 
the relative proportions of simple metals which the 
new alloy is to contain in reference to the tables 
of component parts. 

The principal object of the addition of the small 
quantities of copper, cast iron, and lead to the 
larger proportions of zinc, is to change the manner 
of the crystallization of the zinc after it has been 
fused and set to cool. 

The new alloys are of a closer texture, more 
homogeneous, and malleable, than simple zinc, and 
some kinds of iron; are less liable to oxidation, 
and of a much finer grain than zinc—somewhat 
resembling that of steel, especially when the alloys 
are rolled. ‘They are also easier filed than either 
zinc, copper, or brass, and the filings do not stick 
in and clog the file. l 

N.B.—By casting the new alloys in metallic 
moulds, their hardness and homogeneity is in- 
creased, and a sort of temper is imparted to them, 
resembling or approaching to steel. 

For the purpose of rendering the alloys, which 
are of a silvery-gray colour, perfectly suitable as 
substitutes for copper, bronze, brass, and other 
metals, the colour proper to the metals of which 
they are intended to be substitutes, is imparted to 
them by means of any solution of copper. The 
hydrochlorate of copper is found to answer best— 

Furstly.—F or giving the alloys a blackish-bronze 
colour, they are treated with a solution of the salt 
of copper, diluted with a considerable quantity of 
water, and a small quantity of nitric acid may be 
added. 

Secondly.—To impart a red or copper colour, 
add to the solution of salt of copper, liquid am- 
monia, and a little acetic acid. ‘The salt of cop- 
per may be dissolved in the liquid ammonia. 

Thirdly.—To impart a brass, or antique bronze 
colour, either.of the three following means may be 
adopted: 1. A solution of copper, with some acetic 
acid. 2. The means before described for copper 
colour, with a large proportion of liquid ammonia. 
3. Water acidulated with nitric acid, by which 
beautiful bluish shades may be produced. It must 
be observed, however, that this last process can only 
be properly employed on the alloys which contain 
a portion of copper. 

In either of these methods of colouring, a solu- 
tion of sal-ammoniac may be substituted for the 
liquid ammonia. The quantities of each in- 
gredient have not been stated, as these depend upon 
the nature of the alloy, the shade or hue desired, 
and the durability required. 

The blackish-bronze colour may be superadded 
to the red or copper colour, whereby a beautiful 
light colour is produced on the prominent parts of 
the article bronzed, or on the parts from which the 
blackish-bronze colour may have been rubbed off. 
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These new alloys may be used as substitutes for 
various meta's now in general use, such as iroñ, 
in various parts of machinery; iron, lead, tin, or 
copper, in pipes and tubes, and bronze, brass, and 
copper, in machinery and manufactories, as well 
as for most of the other purposes for which more 
expensive metals are employed. 


USEFUL NOTES ON TRON.* 


The crushing strength of steel is about four times 
greater than the tensile strength of wrought iron, and 
hence a lin. punch ofstvel will just punch a lin, hole in 
wrought iron lin. thick. 

The cast-iron plates in the beds of the Richmond 
Waterworks last only two years, in consequence of the 
action of the water upon them. 

The majority of such careful experiments as have been 
made go to show that hot-blast iron, made from a 
given quality ofore, is not inferior in strength to that 
made from the same ore under a cold blast. The hot 
blast permits the use of inferior ores, which could not 
Ses worked with any satisfactory result under a cold 

ast. 

Castiron, by being slowly annealed, becomes malleable, 
The malleable castings used at Mr. Hobbs’s lock factory 
may be subjected, without fracture, to nearly all the 
tests of wrought iron. 

Cast-iron contracts, in cooling from the melted state, 
from 1-l6in. to 3-16in., and it has been occasionally 
remarked that the shrinkage of cast iron made during 
the last ten or twelve yearsis less than that of iron 
made at an earlier period. 

Iron and steel, while heated to a cherry red, can no 
longer be magnetised, nor are they then susceptible of 
any magnetic influence whatever. 

In Messrs. Robert Napier and (o.’s experiments upon 
iron and steel, one bar of Jowitt’s tool steel bore, before 
breaking, a strain equal to 148,204lb. per square inch, 
the greatest strain borne by ary of the steels tested, 
One bar of Lowmoor iron bore 6i,876lb. per square inch. 

Cast iron, when the surfaces Idt in casting have been 
cut away by turning or planing, vill pass water through 
its pores under a pressure of abut 7,000]b. per square 
inch. ; 

A cast-iron three-throw shafi, employed for driving 
pumps, has been in regular ise at Messrs. Combe, 
Delafield, and Co.’s brewery, Lag-acre, for upwards of 
eighty years. 

Cast-iron guns and other he:vy cast cylinders have 
been burst, with considerable tiolence, by hydrostatic 
pressures. In one case, under a bursting pressure of 
9,00010. per square inch, a fragnent weighing 1701b. was 
projected to a distance of 21ft. 

Mr. Longridge has stated tha steel wire has borne a 
strain of from 120 tons to 130 tms per square inch, the 
latter strain being 291,2001b., tc which unit of weight it 
is more customary to refer the ¢rength of iron. 


ART NO'ES. 


Mr. E. M. Ward informs us, or the benefit of those 
artists who regard the preservaton of their pictures in 
the original condition, that th; white of the letter, 
which forms so prominent an objè in his work, “The 
South-Sea Bubble,’’—now at South Kensington, executed 
twenty years since,—is as pure ind brilliant in its 
character as on the day it was used; that itis ordinary 
Flake White (Roberson’s), and tht the only vehicle 
employed was ‘‘ Roberson’s Mediun,” 

Tur inauguration of the brona statue of André 
Dumcnt, the celebrated Belgian gecogist, took place at 
Liége last week in the presence ofth King and Queen of 
the Belgians, and a distinguished boy of delegates from 
foreign geological societies. M. Dimont was born in 
1809 at Liège, where he occupied thevost of Professor of 
Geology. He wasone of the most minent of Belgian 
geologists, and was the author of «‘‘ Memoir on the 
Geology of the Province of Liège,” for vhich he received 
the Medal of the Belgium Academy ad the Wollaston 
Medal of the Geological Society of ondon in 1840. 
He paid particular attention to the tertiary forma- 
tions, of which he drew up an elaboratscheme of classi- 
fication. He also wrote some papers a the correlations 
ofthe British and. Foreign tertiaries. The geological 
map of his native country, published byhe Government, 
was carried out under his superintelence. Dumont 
died in 1857 at his native town. 

The House of Commons, by what maibe called a very 
peremptory majority of seventy-sevenn a meeting of 
113, has again decided that the NationaGallery should 
remain in Trafalgar-square, and not beemoved evento 
so short a distance as the gardens of Bulington House, 
where Mr Beresford-Hope desires to plee it. Mr. Hope 
stated that a suitable building for the ondon Univer- 
sity would be out of place at Burlington [ouse, although 
it might well be situated on the’site olthe workhouse 
now behind the National Gallery. Howhis can be we 
know not. As no one pretends thatthe Trafalgar- 
square site is not preferable to any othr, and as the 
House of Commons has already sent a Blto the Lords 
which provides for the enlargement othat site, the 
debate of Monday last was, to say the lest of it, super- 
fluous. The avowed preference of the Ryal Academy, 
and the returns of visitors to the Nationl Gallery, set 
at rest all discussion about the relative portance and 
convenience of Trafalgar-square and age to the west 
of it. 


*Extracted from Lagineerin, 
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PHOTOGRAPHIC NOTES. 


PHOTOGRAPHING AN ARCHED Oninine.—The Phila- 
delphia Photographer describes a photograph recently 
made by Mr. L. E. Walker under somewhat difficult 
circumstances. The subject was a fresco in the interior 
of the Capitol at Washington, forming part of the deco- 
ration of the dome. The result is described as very per- 
fect indeed. Here is Mr. Walker’s description of his 
operations :—* The picture is one hundred and seventy 
feet from the floor of the rotunda whence the photo- 
graph was taken; is sixty-five feet in diameter, with a 
curvature of twenty feet. The windows in the dome are 
eleven feet from the edge of the painting, and three feet 
above it; consequently, little or no light is received from 
tnem. The light proper comes from the windows in the 
drum of the dome, forty and eighty feet below the 
fresco, and is consequently diffused and weak. Thus 
much for the picture dnd its position. When about to 
photograph it, my first care was to construct a proper 
Stand whereon to fix the camera. This was made of 
four pieces of scantling, about seven feet in length, 
united in quadrangular form by narrow strips of boards. 
A sectional view isenclosed. Inside this stand, to the 
top and middle rails of one side, was fastened a board, 
about five feet in length, and perpendicular to the floor. 
To this was firmly screwed the camera, with ground 
glass, when in focus, about six feet from the floor. Thus 
arranged, the front lens of the instrument was pointing 
to the ceiling in proper position for work. The lens 
employed was a Dallmeyer portrait—back focus of 
eighteen inches, and designed to cover a plate 15 by 15. 
Size of stop, one and three-fourths inches. Time of 
exposure, from fifteen to twenty minutes. Collodion, 
ordinary view or portrait. Developer: protosulph. iron, 
lioz. to 160z8. water; about one-sixth in volume of 
acetic acid, or just sufficient to cause it to flow evenly, 
and sixty drops of sulpho-gelatine, made after Dr. 
Thompson’s formula (40z. gelatine to 160zs. water). I 
have never yet become an enthusiast in the use of gela- 
tine in development, but believe, if properly used, it is 
very useful. If one acts onthe principle, a “‘little being 
good much must be better,” he will meet with sad dis- 
appointment. Usedin moderation, as the subject, the 
collodion, and state of silver bath required, it will be 
founda valuable assistant. Ifat any time reinforcing be 
required, I add a little larger proportion of gelatine to 
the iron, and much prefer it topyro. It can be managed 
equally well with the latter, and has the triple advan- 
tage of not requiring the negative to be washed before 
re-development, not loosening or making tender the 
film, or so permanently staining the hands.”’ 

To DYE CLOTH WITH A Non-asactinic CoLtovur.—Our 
contemporary, Humphrey’s Journal, gives the following. 
We may add, that paper treated in the same way is 
excellent for dark room windows. 
is very non-actinic. ‘‘The material, whether woollen 
or cotton, is first carefully washed and freed from all 
impurities; it is then immersed in the following bath :— 
Acetate of lead, 60z.; water, 120z. When thoroughly 
impregnated with this solution, all excess is pressed 
out, andthe cloth is then allowed to dry ; after which 
it is placed in the following solution :—Bichromate of 
potash, 30z. ; water, 2 quarts. The cloth is then rinsed 
and dried. A deeper dye can be obtained either by 
increasing the lead salt in the first bath, or by repeating 
‘the operation of drying two or three times.”’ 

New PxHoro-HNGRAvING Process.——Mr. Duncan 
Dallas has recently brought under our attention apro- 
cese whereby he produces blocks for surface printing 
by the aid of photography, which he proposes to call the 
Dallastype. The results wehave seen have much pro- 
mise. We hope shortly to recur to the subject, and shall 
probably bring an example of the results before our 
readers.—Photographic News. 

Resin Process, without Nivrare Bata.—Mr. E. 
Brightman, of Bristol, says :—“ Allow me to suggest 
a new method of preparing dry plates which is far 
more simple than any otherin use, and which I think, 
from the few trials I have made, will give results quite 
equal to wet plates. Having seen in the Photographic 
News, a few weeks since, Mr. England’s method of 
preparing dry plates with resin in the collodion, the 
idea occurred to me that the resin might be used with 
the collodio-bromide of silver, thus Going away with the 
difficulty of spoiling the bath, and occupying far less 
time in preparation. The formula is,—Collodio-bromide 
of silver, made according to Mr. Sayce’s formula, one 
ounce; powdered resin, two grains. Coat the plate, and 
wash in a dish of distilled water, till the greasy lines 
have disappeared, then drain and dry: it isthen ready 
for exposure. Develop with astrong iron developer, and 
intensify with pyro. and silver.” 


CHEMICAL NOTES. 


PREPARATION OF OxyGsn.—The following is a pro- 
cess patented in France by MM. Maréchal and Tessie du 
Motay. The inventors decompose in a retort at an 
elevated temperature highly oxygenated salts, such as 
chromates and bichromates, manganates and perman- 
ganates, condensing aqueous vapour, and collecting the 
oxygen in a gasometer. The residue left in the retort is 
peroxydised again by the action of heat and a current of 
dry air. The inventors also propose to decompose 
sulphuric acid. at a high temperature, fixing the sulphur- 
ous acid by means of magnesia. The sulphite of 
magnesia they decompose by heat, and convert the 
sulphurous into sulphuric acid in a leaden chamber to 
be decomposed again.—Bulletin de la Société Chimique, &c., 
May, 1866, p. 298. 

PREPARATION OF NITRATE OF PotasH.—In a note to 
his paper on the nitrous acid compounds of cobalt and 
nickel, Erdmann gives the following process for the pre- 
paration of nitrate of potash. He recommends the 
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fusion of the nitrate with several times its weight of | 


iron filings or borings in a cast-iron crucible at a care- 
fully regulated red heat. When a small portion taken 
from the crucible and tested shows a strong evolution of 
nitrous acid, the mass is poured from the crucible. 
When cold the mass is dissolved, and then the undecom- 
posed nitrate is removed by crystallisation; the liquor 
is then supersaturated with nitrous acid from starch and 
nitric acid, and afterwards evaporated to dryness at a 
gentle heat.— Journ. fiir prakt. Chem., No. 7, 1866, p. 387. 

. SIMPLE AND Economic PROCESS FOR OBTAINING 
Sopa rrom Common SartT.—Mr. Walter Weldon has 
taken out patents for a process described as follows :— 
The new process consists in placing within a vessel capa- 
ble ofresisting the required pressure an equivalent of 
common salt, and another of carbonate of magnesia, 
with a small quantity of water, and then pumping into 
the vessel the carbonic acid formed by causing atmos- 
pheric air to traverse coal in a state of ignition. The 
carbonate thus becomes bicarbonate of magnesia, 
which dissolves in the water, and then decomposes the 
chloride of sodium, chloride of magnesium, whichremains 
iù solution, and bicarbonate of soda, which precipitates, 


being formed. The whole process lasts but a quarter . 


ofan hour at most, and the cost isonly that of the coal 
used in forming the carbonic acid. A moderate heat 
drives off the second atom of carbonic acid from the 
bicarbonate of soda, changing it into carbonate; and 
themagnesia may be recovered from the chloride by 
evaporating the solution containing it to dryness, and 
raising the residue to a temperature below redness. 

CONCRETIONS IN Pears.—Hrdmann has examined the 
hard granular concretions in pears, and found them to 
be composed of a distinct principle to which he has 
given the name glyco-drupose C 48 H 360 32. Under the in- 
fluence ofan acid this body splits up into glucose and 
an insoluble body C 24 H 200 16, which the author calls 
drupose. We may mention, for the information of our 
medical readers, that the author was led to the research 
by the examination of a mass ofthese concretions passed 
from the bowels of a patient which was regarded as a 
pathological product.—Annal. der Chem. und Pharm. 

REACTIONS OF THE SULPHATES OF QUININE AND 
QUINIDINE.—Schwarzer points out a difference in the 
behaviour of chlorine water, ferrocyanide of potassium, 
and ammonia towards sulphate of quinine and sulphate 
ofquinidine. With both, it is true, a red coloration ig 
obtained ; but in the case of quinine the red colour dis- 
appears after a few minutes, while with sulphate of 
quinidine a bulky persistent precipitate is obtained.— 
Journ, de Pharm. et de Chimie, June, 1865, p. 475. 


- PATENT RECORD. i 
Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &o. 

2210. Breech-loading revolvers, P. Polain—8d. 2211. Sup- 
plying boilers with water, V. A. Newton—Is. 2212. Drill- 
brace, E. Davies and H. R. Taunton—8d. 2213. Electric 
telegraph cables, P. W. Piggot—8d. 2214. Disengaging and 
stopping horses, T. R. Holmes—8d. 2215. Moulds for 
casting metallic pipes, retorts, &c., @. Robinson — 8d. 
2216. Condensing and utilizing sulphurous vapours, A. 
Gurlt—10d. 2217 Electrical telegraphy, R, Laming—4d, 
2218. Applying motive powerto sewing machines, &. 
Zanni—4d, 2219, Treating peatfor fuel &c., H. Terrel and 
Don—4d. 2220, Stench trap, H, W. Gummer—8d. 2221. 
Roller skate, P. W. Gregg 8d. 2222. Combing wool, I. 
Bailey and H. W Bailey—ils 4d. 2+ 3. Propelling vessels, 
W.Clark—ls, 2224 Hlongating and contractiny waist belts, 
driving bands, &c., F. G. White and H. Chamberlain—8d, 
2225, Manufacture of rope, cordage, &c., T. Cope and W. 
Guest—4d. 2226. Iron bridges, viaducts, &c., W. Brookes, 
1s. 4d, 2227. Railways, ©. J. Green—ls. 6d. 228. Han- 
dles for culinary utensils, J, Fallows—4d, 2229. Separating 
gold and silver from their ores, W. Crookes—6d. 2230. 
Securing pockets, C F. Anderson and D. Durant—4d, 
2281. Tanning, J. H. Johnson —4d. 2232. Preventing the 
vibration of windows, T. Wrigley, and M B. Westhead —8d. 
2233 Securing corks, W. H P. Gore—8d. 2234, Traction 
engines, S. L. James—4d. 2235, Cultivating imp ement, S. 
Gilbert, and S, Gilbert, the yonnger—2s. 2236. Brushes, 
G. Smith and C. Ritchie—4d. 2237. Boiler and tea-kettle 
bottoms, M. Judge 6n. 2238, Applying break power on 
railway-, E. Cowpeand D. Hancock—i0d. 2239. Apparatus 
for carrying railway tickets, M. Woodifield—4d. 22409. 
Manufacture of screws, W. Carron—4d. 2241. Metallic 
tubes, W. H. Brown—4d. 2242. Applying carriave springs, 
W. George—4d. 2243. Cleaning windows, Œ Smeaton -4d, 
2244, Ice safes, H.C. Ash 10d. 2245. Blast apparatus, O. 
Bennett—6d. 2246. Stopping bottles, W. T. Read —4d. 
2247. Obtaining spirits &c. from. wood, W. B. 
Newton—4d. 2248. Paper pulp, W. H. Newton—4d. 
2249. Covers for saucepans, &c., J. Ward -4d. 2250. 
Attaching bóbbins to the spindles of winding machines, 
J. Ward -4d. 2251. Cutting looped fabrics, J. Leslie —4d. 
2252. Separating sulphide of iron from coal, T. Lomas ~4d. 
2253 Ornamenting quilts, counterpanes, &c., R. Knowles 
and J Lindiey--4d. 2254. Shirts, &c., J. M. Carter—8d. 
2255. Steam heating apparatus, A. V. Newton—1l0d 2256, 
Railways, W. Clark—2s, 2257. Laying submarine cables—W 
Clark—ls. 8d. 2258, Propellers, R. Davies—4d. 2259. Meters 
for water, &c., C. Horsley—8d. 2260. Steam boilers, J. 
Lake—10d. 2261. Submerging telegraph cables, J. Sproul— 
4d. 2262, Laying submarine cables, K. J. Percival—4da, 2263. 
Sawing curved designs, J, Elverson—S8d. 


LONDON COAL EXCHANGE. 

Hastings Hartley, 17s. 6d. ; Holywell Main, 17s, 6d.; 
Lambert's West Hartley, 17s. 6d.; Wallsend :—Braddylls 
Hetton, 19s, 9d.; Framwellgate, 18s, 3d,; Haswell, 20s. 6d.; 
Hetton, 20s. 6d.; South Hetton, 20s. 6d. ; Cassop, 19s. 9d. ; 
Heuzh Hail, 19s. 6d.; Kelloe, 18s. 9d.: East Hartle- 
pool 20s. 6d.; Original Hartlepool, 20s, 6d., Tees, 20s— 
Ships at market, 33, ; sold, 30; unsold, 3; at sea, 30, 
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AT GARRAWAY’S —By Messrs. Elgood and Son.— 
Freehold farms, known as “The Gribin Estate,’ Trefeglwys, . 
Montgomeryshire. North Wales, comprising 938 acres of 
land, of the annual value of £152 —sold for £3,600. 

Leasehold residence. No 7, Weymouth-street Portland- 
place, letat £10 per annum, term nine years unexpired, at 
£10 10s. per annum—£560. 

Leasehold house and shop. No. 15, Brown-street, Bryan- 
ston-square, let at £55 per annum, term 34 years unexpired, 
at £7 17s. 6d, per annum—£470, l 

By Messrs. Broad, Pritchard. and Wiltshire.—Leasehold 
four houses and shops, situated in Westferry-road, Millwall, 
producing £68 per annum; also six cottages in Marsh- 
Street, Millwall, producing £58 10s. per annum, term 42 
years from 1832, at £30 per annum—£210. 

AT THE NEW AUCTION MART.—By Messrs. Norton, 
Trist, and Co.—Freehold building land, situated in South- 
fields, Wandsworth. containiug about 8 acres— £2,860. 

AT THE LONDON TAVERN.—By Messrs. Debenham, 
Tewson. and Farmer. -Freehold and copyh ld estrate, 
known as “ Bridge House ” in the parish of Cuckfield, Sus- 
sex, comprising 342a Ir. 18p.—£13,815. 

Freehold farm, known as ‘ Lugwell.’? containing about 
48 acres. with farmhouse, barn, and outbuildings, situated 
in the parish of Horsted Keynes, sussex. also a residence, 
with garden ,stables, and coach-house, and abeut 9 acres of 
ae land situated in the town of Lindfield, Sussex.— 
£2,870. 

Freehold 0a. lr. 3p. of building land, situated in the 
parish of Addlestone, Surrey—£100. 

Freehold residence, with couchhouse and stable, known 
as ‘ Poplar Cottage,” situated as above, let at £23 per 
annum—£445, 

AT GARRAWAY’S.—By Messrs, Crispe and Dracott.— 
Freehold “The Stag ” beerhouse, let at £30 per annum, 
and two acres of meadow land, situated in Wrexham-street, 


‘Stoke, Bucks—-£760. 


Freehold residence, with stable buildings and paddock, 
containing 2a Or. 20p., let at £20 per annum—£460. . 


BUILDING AND ENGINEERING CON- 
- TRACTS OPEN FOR TENDER. 


Persons desirous of tendering for drainage works at Hast- 
ings, can obtain bills of quantities, by applying to Mr. G. 
Beck, C.E. Architect, and Surveyor, No. 37, Havelock- 
road, Hastings. -` 

The local board. Torquay, are desirous of receiving ten- 
ders for the building of new quay walls, &c., for the pur: 
pose of improving streets adjoining the harbour., Specifica- 
tion may be seen at the Town-hall, Torquay, on applica- 
tion to Mr. E. W. shaw. C.E a l 

The local board of health for the district of Worthing are 
prepared to receive tenders for constructing an out r line 
of sea defence, New Groynes, branches to old .Groynes, 
and other works in connexion therewith. Specification 
may be seen, on application to Mr. W. Hugh Bennett, 
5, Bedford-row, Worthing. 

Tenders are invited for the construction of about 400 
feet of quay to the river frontage of the London Wharfing 
Warehousing Company’s premises, at Plaistow wharf, 
Specification and drawings can be seen at the offices. No, 6. 
Mark-lane, City. 

Tenders for the restoration of various works connected 
with, and for refitting Hornsea Parish Church, Yorkshire, 
are required. Information may be obtained from the, 
office of G, G. Scott, Esq., R.A., Architect, Spring-gardens, 
London, 8S. W on 

Persons willing to tende for certain additions to an ex- 
isting building at the Kent County Lunatic Asylum near 
Maidstone, to contain dormitories and day-rooms, &c., for 
about 100 patients, may see the plans and specifications at 
the-office of Mr, Martin Bulmer, architect, Maidstone, 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For alterations and additions to No. 6, Castle-street, B.C, 
Mr. Herbert Fo d, Architect: Cooper, £970; Sims and 
Marten, £860; Perry, £660 ; Sabey, +550; Johnson, £525 ; 
Crane and Vanghaa, £510; Palmer and Son, -'460. 

For alterations, &c., to premises, Northgate-street, Glou- 
cester, for Messrs Davies and Son. Mr. H, James, Archi- 
tect :—Clutterbuck (accepted). £324. 

For building a house and offices, at Hartham Gate, Hert- 
ford, for Messrs. B. Young and Co. Mr W. Wilds, Archi- 
tect :—Norris, £530; Castle, £495 11s.; Collins, £495; 
Buit, £439 7s 64, l 

For rebuilding two malt-houses, recently destroyed by fire 
at The Wharf, Hertford, for Mr. Jasper Gripper. Mr. 
Wilds, Architect :—Ekins, £2,735 ; Allen, £2,620; Andrews, 
£2 579 Ts. 

For Jesus-lane Sunday Schools, Cambridge. Mr. W. M. 
Fawcett, M.A., Architect :—Jackson and Shaw, £2,195; 
Bell and Son, £2.103 ; Thoday and Clayton, £2 000; Bullock, 
rat a ; Gray and Son, £1,980; Quinser and Attack, 

„S40. 

For taking down and re-erecting No, 55, Cheapside. Mr. 
Gordon Stanham, Architect :—Turner and Sons, £2,465; 
Brass, £2,399 ; Adamson and Sons, £1,955; Newman and . 
Mann, £1,640, 

For the erection of warehouse, offices, &c., Hanover 
street. Liverpool, belonging to Mr. John Ravenscroft. Mr. 


T., Mercer, Architect :—Tomkinson and Sons (accepted), 


£6,475. IJronfounder and Smith’s work :—Bennett, jun., 
(accepted), £1,235. 

For additions to convent, Bermondsey. Mr. Hanson, 
Architect. Quantities supplied :—Trayt, Brothers, #577 ; 
Bishop, £480 ; Hulcomb, £440 ; Wright, £410; West, £398 ; 
Pearce, £387 ; Cooper, £383; Nightingale, £382; Wilkinson 
and Co., #299, 

For villa, at Croydon. Mr. Ernest Bates, Architect. 
Quantities supplied : -Crouchy £862 14s dy; Johnson, 
#800 ; Prescott, £764 ; Nightingale, £748) Dover; £741, 
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THE LATHE AND ITS USES." 


vi. 
BY A PRACTICAL HAND. 
HoLLOWED WORK, | 

T is now necessary to speak of hollowing out 
wood for the purpose of making boxes, cup 
chucks, &c., and the latter, which may be made in 
any quantity, and of all sizes, will afford excellent 
practice in this part of the turner’s art. The 
majority of work of this kind is done rather by 
scraping or fretting out than by cut'ing ; side tools 
of the forms of Figs. 51 to 56 being used for the 
purpose, These however, are specially adapted 
fori: ory and bard woed-, the grain of which, being 
very compact and close, is not torn out in shreds 
by the action of such tools, as would be the case 
with softer woods. Where the latter material is 
used in quantity, asin the manufacture of wooden 
bowls. hook tools, like Fig. 57, are made use of, 
which cut on their upper edges. These are ex- 
ceelingly difficult to use, though the practised 
hands of those brought up to the art,make them 
cut with a surprising ease and rapidity—fairly 
surrounding the lathe with a ceaseless cloud of fine 
shavings removed in the progress of the work. 


FIGSL 52 53 54 


The difficulty experienced in the use of these tools 
is not confined to the novice, for the majority of 
turners accustomed to hard wood would cut a 
sorry figure in the manipulation of softer material 
with the aid of the tools in question. The hard 
and soft wood turners form, in point of fact, two 
distinct’ branches of the trade. We have in part 
anticipated this section, by speaking of the making 
a wooden chuck when describing the use of the 
metal chuck with taperscrew. We shall, therefore, 
proceed to describe the best method of turning a 
plain wooden box with cover, but not screwed ; the 
latter being reserved for more extended notice 
hereafter The best material to work upon is 
sound Turkey box-wood, and care must be taken 
thatit is quite dry and well seasoned, or, after it is 
worked up with, it may be, great care and trouble, 
the box will spl. t, or the cover become so louse as 
to fall off, either fatality being sufficiently vexatious. 
We way mention, in passing, that hard woods of 
all de-cripti-ns may be had in large or small 
quantities of Messrs. Fauntleroy and Co., Bunhill- 
row, Finsbury, or of Jacques and Sons, Covent- 
garden. Most of the lathe makers also supply it, 
especially Holtzapffel and Co., of Charing-cross, 
but the first-named is a large dealer, wholesale and 
etail, aud his charges are moderate. a 

* Copyright of these articles reserved by the proprietor 
of th: ENGLISH MECHANIC, 


Supposing a selection made of size proportionate 
to that of the intended box, including cover and 
a tolerable margin for waste and accidents, proceed 
as before to rough it down between two centres. 
and thus to reduce it to a cylindrical form—there 
is, however, no occasion to use the chisel at 
present, as we only need a rough cylinder. 
Remove this from the lathe, and if you hav: 
no brass cup chuck into which you ean fit it, pro- 
ceed to make one out of a piece of beech, ash or 
if you have plenty. of boxwood. Do not hurrv 
the work, but cut the chuck out neatly, screw and fit 
it, as previously directed, on the nose of the man 
dril. We shall suppose it as yet merely a sbort 
neat cylindrical block, quite solid. Place the res! 
with the tee across the end of the piece of wood, 
the top edge a little below the centre (by the 
thickness of the blade of the tool.) For the latter 
select one of the three following—either will answer 
well, 88, 59, 60. With one or the other drill a. 
hole in the centre, keeping the tool quite horizontal 
across the rest, Enlarge this hole by a left side 
tool, working from the centre of the piece towards 
the outside, not taking the whole depth at once, 


but a quarter or half an inch ata time. You 
5S 56 57 58 


must hollow it out about one inch, and see how 
nicely you can fit the hollow to the size of the 
piece you are going to turn. You will, of course, 
have squared up one or both ends of the latter, 
which must now be driven tightly into the hollow 
chuck, If you squared the ends of the cylinder 
correctly and left also the bottom of your chuck 
level and true, you will be gratified by seeing the 
piece run evenly at once. 

Fig 61. shows a section of the chuck with the 
piece to be turned fitted inside it. Now take the 
gouge and chisel and reduce the piece to a plain 
cylinder, and take special care to square up the 
outer end. This may be done by the aid of a 
carpenter's chisel held across the rest, like the side- 
tool. If the end is muct out of truth you had 
bette r use first the round-ended tool, Fig 60, but if 
you have worked carefully from the commence- 
ment this will be unnecessary. 

To ascertain the correctness of this part, apply 
a small steel square, like Fig 62 the blade of # hich 
slides through the brass part and is clamped by a 
small screw at the side. We show the method of 
applying this tool to guage depth, test right angles, 
&c., in Figs 63 and 64. It is a most convenient 
and necessary instrument, and should be at once 
provided. Having thus ascertained that the end 
of your cylinder is at right angles with the side, 


take the point tool, Fig 58, or the acute corner of 


[Avé. 10, 1366. 


your chisel, and, setting the lathe in motion, mark 
off the intended depth of the cover, as D, C, Fig. 
61. Observe, it is the cover and not the box that 
first demands attention. Now proceed to hollow 
‘ut the cover as you hollowed out the chuck. but 
with greater care. You must allow in the thickness 
of the top rather more material than you will even- 
tually require, for the thickness of the sides. also, 
nay be a trifle in excess, but take the utmost care 
to make the inside rectangular, that is, the line f, 
g, perpendicular to g,d. Upon the correctness of 
this the fit of the cover will depend. This being 
‘lone and tested asto truth with the square, as before, 
vou may cut off the cover with a pa ting tool, Fig. 
45. This tool is thin, with a cutting edge at the 
end, and is held edgewise upon the rest. The 
blade is made rather thicker near the end, so that 
a8 the tool penetrates the work it may not bind. but 
allow the small chips made by it to escape freely. 
The rest must be removed from its former position 
and placed parallel to the side of the piece, and the 
ree at such a height that the latter may. when the 
tool is held horizontally, point to the axis of the 
work, The tool should be occasionally withdrawn, 


and the point, instead of being lept precisely in 
ES 


oo 
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one position, may be slightly raised and lowered 
from time to time, describing a small arc. It will 
soon be ascertained in what position it cuts most 
easily. There are different sizes of parting tool, 
some very thin in the blade, for ivory and precious 


| woods, some thicker, for box and less valuable stuff, 


some with a notched end, forming two points, for 
soft woods, the action of all being similar to a saw 
tooth, or, in the last, to two adjacent saw teeth set 


out to clear themselves in working. Care must be 


tuken that the thin blades do not bend and twist 
while cutting, especially after the cut has become 
deep. To avoid this do not hurry the work, but 
take a little at a time, and be careful to keep the 
tool with its sides perpendicular to the rest, With 
these precautions the cover will soon be cut off 
neatly. If care is not taven to allow for the 
necessary thickness of the cover, the turner will be 
mortified by finding that instead of the latter, he . 
has merely cut off a ring, and he will have to 
expiate his want of judgment by beginning a new 
cover and making a shallower box. We name this 
to put him on his guard. Supposing the above 
work satisfactorily accomplished—the top of the 
cover, however, being (as will probably be the 
case) either convex or,-concave, requiring a little 
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touching up and finishing, it will be necessary to 
turn down on the solid bit of wood left in the 
chuck the part A B (Fig. 66), on which the cover 
will eventually rest. On no account, however, 
must this be now turned small enough, it must be 
left so large as not quite to enter the cover, 
because if it is now nicely fitted, and the box 
subsequently hollowed out, the cover is sure to be 
too slack, the wood shrinking in the process of 
hollowing out. This shrinking may be accounted 
for by supposing the rings of woody fibre, the 
result of yearly growth, naturally elastic, with a 
tendency to contract. each one, like a series of 
India-rubber bands, embraci.g that within it. The 
central ones being removed by the tool, permit the 
outer ones to contract, their particles approaching 
nearer tò each other and the structure becoming 
more dense. This tendency cauies those radial 
cracks so often seen in the ends of pieces of wood 
sawn from the trunk or limbs of the tree. The 
outer parts becoming drier than the inner, and 
prevented by the latter from shrinking, necessarily 
split, hence, when it can be done, the centre of such 
pieces is bored out, while the wood is yet full of 
sap, and the rest is thereby preserved. Where this 
cannot be done the ends may be covered with glue 
or resin ; or paper may be glued on, to prevent 
access of air, and thus the drying of the outer 
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portion may be so retarded as only to keep pace 
with those nearer the centre. The concentric rings 
thus shrink equally, and no radial splitting takes 
place. 
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TESTING IRON AND STEEL. 

Among the useful contrivances noticed in con- 
nection with the exhibition at the recent soirée of 
the Institution of Civil Engineers, reference was 
made to the testing machinery of Mr. David 
Kirkaldy, which it will be recollected was fully 
described and illustrated in the ENGLISH MECHANIC, 
as admirably adapted for applying any kind of strain 
or stcess—pu'ling, crushing, bending, twisting, 
shearing, punching, bulging, buckling, collapsing, 
or bursting—and to any amount, from 10lb. to 
1,000,000lb, It will also test, with equal accuracy, 
portions of substances, as well as entire manu- 
factured -articles ; ascertain, if wished, their ulti- 
mate breaking strength, or supply any amouni of 
proof strain desired. In addition to the above 
gradually applied strains, the machine can be 
ada, ted to test the effects of percussive, vibratory, 
jarring, and other impulsive strains, either in- 
dependently or in combination with a gradual 
strain, tensile, compressive, or otherwise. In order 
that experiments may be made at an even 
temperature throughout the year, the works are 
uniformly heated by hot water pipes. Materials, 
however, may be subjected to all degrees of 


temperature, from extreme heat to extreme cold 

so as fo ascertain the effects produced, both as 
regards the strength and rates of expansion or 
contraction. By. means of the patent indicator 
dial, the slightest change in the form of the article 
under experiment, whether by elongation, compres- 
sion, deflection, or otherwise, is readily observed and 
exactly measured. The greater portion of this beau- 

tiful machinery has just been brought into requisition 
for testing the quality of the iron produced at the 
works of Messrs. Gammelbo and Co., at Nericia, 
in Sweden, and the results obtained have been 
tabulated in the most careful manner. A hand- 
some glass case, containing the whole of the 
specimens experimented upon, together with: copies 
of the tables, are now in the Stockhulm Exhibition, 
and it is intended to send them to the Paris Exhi 

bition next year. The tables, which are very 
numerous and explicit, show the resistance to 
deflection or set under a bending or transverse 
stress, the distance between the supports being 
25ia. (it should be mentioned that the whole of the 
first series of tests were made upon hammered iron 
bars, 2in. square); the resistance to elongation, 
set, and rupture under a pulling or tensile stress, 
the length for elongati -n being 15in. =10 diameters; 
the resistance to distortion under a shearing stress ; 
as well as the resistance to depression and buckling 
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under a thrusting stress; and the resistance to 
torsion under a _twisting stress. The iron was 
likewise tested in the manufactured State, and 


‘converted into blistered steel, and also in the form 


of round and flat bars of various sizes, The results 
obtained are extremely satisfactory, whilst the 
severity of the tests cannot fail to secure for the 
iron bearing Messrs. Gammelbo’s brand that 
confidence from the public to which it is so justly 
entitled, 

eee, EP 

An excellent cement: may be made by dissolving 
gutta percha in chloroform, in sufficient quantity 
to render the resultivg solution of the consistency 
of honey. Itis waterproof, but softens by aid of 
heat. 

Heavy Buastinc Orrrations.—The heaviest 
blast ever discharged on the Pacific Coast was let 
off in the hydraulic claim of the American Company 
on Manzanita Hill, Nevada, afew days since. A 
tunnel was ruu into the hill 90ft., and a cross-cut 
of 60ft. was run at the end; this cut was closely 
packed with 510 kegs of powder, each keg having 
its head taken out. The tunnel was then closely 
tamped. The entire hill, 150ft. in depth, 200 ft. 
in width, and almost 300ft. back from the front, 
was lifted several feet in the air, and completely 
broken up, ready for hydraulicing. The cost of 
running the tunnel, powder, &,, was about 
$3,000, —NV evada Gazette, 


OLMSTED’S PATENT DRILL CHUCK. 
We well remember the time, says the Scientific 


American, when the ‘‘live”’ spindle of a lathe was 
provided with a tapering square hole to which the 
shank of the centres and each drill used was fitted. - 
Then came the round hole, and then the drill 
chuck, holding the shank of the drill by a set 
screw or by a flatted portion fitting in a transverse 
slot through the chuck. The idea of a proper drill 
chuck, adapted to all sizes of drills and demanding 
only perfectly round chucks, is quitemodern. Yet 
these chucks are considered now an absolute 
necessity in every well ordered shop. 

The chuck hereby illustrated seems to be a very 
convenient form, easily adjusted and holding the 
drill securely. It is also well adapted for holding 
wire to be threaded. Every piece of which it is 
composed is of cast steel well hardened. It can be 
furnished with a shank to fit the hole for the 
centre, screwed on the spindle, or slipped on the 
centre. No wrench is necessary, the gripe of the 
fingers being sufficient to secure the shank of any 
drill. The inventor claims that he has used a 
one-inch drill, in tenacious wrought iron in one of 
them, receiving a shank of only three-eighths of an 
inch diameter without using a wrench. 

A. represents the shell of the chuck with milled 
bosses for the fingers. The core, B, is threaded 
and receives a steel wire sprig which is inserted into 
the rear of each jaw, so that when relieved from 
pressure, the jaws open automatically. 
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Witb this brief explanation, the operation of the 
chuck can be easily comprehended. These chucks 
are made of two sizes, one with an opening of 
three-eighths of an inch, and the other of three- 
sixteenths of an inch, and they can be made of 
larger sizes. Patented by L. H. Olmsted, Stam- 
ford, Connecticut, United States America, 


THe First LocoMotTive IN AUCKLAND.—Early 
in February last the commissioners of the board of 
the Auckland and Drury Railway assembled to 
witness the trial under steam of the first locomotive 
ever seen in the province. The engine, with its 
wheels, was first raised clear of the rails, and Mr. 
Thomas Cheeseman, the chairman of the board, 
sounded the whistle and turned on the stzam. The 
gearing and other parts all worked with perfect 
ease and smoothness, so the engine was lowered 
down to the rails and run backwards and forwards 
on the short length of line completed. The. en- 
gine was made by Messrs. Manning, Wardle, and 
Co., Leeds, Yorkshire, and was sent out per the 
Andrew Jackson, It is a tank engine of the 
inside cylinder class, with six wheels all coupled 
together. The cylinders are llin. diameter, and 
17in. stroke ; the wheels are 3ft. diameter, with 
Lowmoor iron tyres ; the total wheel base is 10ft. 
Bin.; the barrel of the boiler is 7ft. 3in. long by 2ft. 
Qin. diameter and of best Yorkshire plates; the 
internal firc-box is of copper; the brass tubes, 
Seventy-eight in number, are 2in. in external 
diameter ; a saddle tank, holding 400 gallons of 
water, is placed on the top of the boiler, making 
the total weight of the whole engine about sixteen 
tons. It is fitted with very powerful brakes, because 
of the heavy inclines on the railway, and it will at 
once commence its work at ballasting the entire 
line. 
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LETEKERS rO THs EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible. Therearemany claimants upon the space 
allotted to letters and other correspondence. | ° 


TELESCOPES. 

Sir,—It has long been my desire to construct, at a 
moderate cost, a telescope which will show distinctly 
bullet marks on atarget at ranges varyirg from 200 to 
1,000 yards, but I have been deterred from so doing 
Owing to the contrary opinions expressed by your cor- 
respondents relative to telescopes generally. The letter 
of Mr. Moss, however, induces me to address your cor- 
respondents in the hope of obtaining advice which will 
enable me to attain the object Ihave in view, and with 
your kind permission I will briefly recapitulate what has 
already been. written on the subject. 

So far as I can see, the matter was first mooted in your 
paper by Mr. Wegg, who, in No. 33, gives plain and 
practical directions for making an astronomical telescope 
ata cost of £2 10s. : 

‘“‘ Athelstane,”’ in No. 35, objects to this expenditure, 
and suggests that the lenses for a very useful telescope 
might be obtained for about four shillings. 

Your courteous correspondent, “ F. R. A. 8., with his 
usualreadiness and desire to impart his own knowledge 
on this and kindred subjects to others not so gifted, replies 
in No. 86, condemning in toto, all telescopes without 
an achromatic object-glass as “ not fit to look through,” 
and he gives, with the aid of a diagram, his reasons for 
this conclusion, which I think are entitled to careful 
consideration. 

In No. 37 “An Economic Artisan ” writes in favour of 

non-achromatic glasses. 
O “N, R A. S.” rejoins in No. 38, and designates all 
previous instructions as “ crib’? from the works of the 
late Dr. Dick, and gives another caution against con- 
structing mon-achromatic telescopes. ‘* Fearful and 
wonderful instruments,” he styles them. 

The samé number contains Mr. Hd. M‘Gurk’s strong 
opinion in favour of this last-mentioned arrangement. 

In No. 4} “* Old Charlie,” from experienge, is disgusted 
with non-achromatic lenses, and fully confirms what 
“Pp R. A. S.” has written against them. “' - 

Since that time (January 5, 1866) there has been no 
correspondence on this particular and very important 
subject. until the letter of Mr. Moss (before referred to), 
advocating, as strongly as possible, the adoption ofnon- 
achromatic telescopes. 

Now, how am I, the veriest tyro in optical science, to 
proceed with these diverse opinions before me? It 
appears from the above that four contributors are in 
favour of non-achromatic glasses,and three against them; 
but, to my mind, the minority have the best of the 
argument. With this conviction may I trespass on the 
time and good nature of an “achromatic”? manto help 
me out of my difficulty ? 

I have already stated for what use I require the tele- 
scope. Will an achromatic object glass, 2in, in diameter 
and 36in. focal length, with a simple concave lin. eye- 
glass, answer my purpose, or what other arrangement 
will suffice P : 

I have tried various glasses belonging to my friends 
and others, which cost from 10s. to £25, but with the 
exception of the more expensive ones, they all diminish 
the size of the target and pain the eye after using them 
a short time, and in dull weather they are worse than 
useless. l 

Ido not care either tor portability or appearance, and 
in my opinion a-small field of view (so long as it 
embraced eight square feet) would be rather an advan- 
tage than otherwise. All I want is a really good glass 
at a reasonable outlay. W. dJ. F. 


THERMOMETERS. 

Sir,—Hitherto I have felt diffident’ to introduce these 
few notes on thermometers to your readers, fearing that 
they might not prove so generally interesting as the 
more mechanical subjectstaken up in your valuable Ewe- 
~isH Mxcuanic. But, observing so much space lately 
occupied by the article “Our Barometer,’ I ven- 
ture to submit some observations on the shifting of 
the standard points in mercurial thermometers, that is, 
the variation frequently occurring in the distance between 
the freezing and boiling points observed on the same 
thermometers at different times, under the same circum- 
stances. 

At p. 38 of Dr. Fhomson’s “ Outlines of Heat,” second 
edition (H. Bailligre, London, 1840), he remarks, “I 
have taken no notice of the curious observations lately 
made at Geneva, that thermometers kept for a consider- 
able time at last came to stand permanently a degree 
_ or half a degree above the original freezing point when 

plunged in melting snow. I do not understand the 
reason of this change, and I ath satisfied that it does not. 
. universally take place.” Another writer remarks, that 
thermometers constructed with the greatest care are sub- 


ject to a displacement to the extent of from 2° to 4° Fah, 


«c According to the experiments of Despretz, this dis- 
placement appearstocontinue during a period almost in- 
definite.” M. Reynaultalso observed the sameerror. Dr, 
Thomson says, “ I possess a thermometer made by Crich- 
ton more than 40 years ago, the freezing point of which is 
still as accurate as when the instrument was first made.” 
Again, at. page 44, vol, i., Hyanuisa MECHANIC, a thermo- 
meter, by Dr. Dalton, 1823, isreported unchanged in 1865 ; 
yet although these cases do occur ia which the points are 
stationary, those who make thermometers to any 

extent frequently find the opposite to their great annoy- 
ance, and much is the case that in some shops a scale 
s not put to a tube for a standard thermometer, 


till the tube is three or four years old, and even that length 
of time is no guarantee, as the following cases show :—In 
1857, four tubes were selected and made with all possible 
care. In 1861, one of these was carefully tested for the 
freezing and boiling points several times. During 1862, 
1863, 1864. and 1865, or part of 1865, this instrument might 
be raised to points varying from 150° Fah. to 212° about 
12,000 times, and still indicated correctly at freezing and 
water boil. But now, in 1866, with 3,000 times more rising 
and falling, both points read 1° too high on the scale, that 
is, the freezing point is no longer 32° but 33°, and the 
water boil not 212° but 213°. Now a contraction in bulb 
to the extent of 1-10,000th of its bulk might do this; but 


-is it really the cause? In 1863,in the month of October, 


a high range thermometer was made and repeatedly 
tested at thetwo points, and, after being in use for fifteen 
months and raised to points varying from 600° Fah. to 
630° Fah. about 100 times, the freezing point read, not 
32° but 22°, thus falling 10° toolow, and the boiling point 
not 212° but 222$°, being raised 104°, thus showing 203° 
in difference ofrange between the two points. Upon.a 
second scale being put to the tube corresponding to the 
new points, it appears again to have shifted in eighteen 
months with about the same work asabove, freezing 
from 32° to 34°, and water boil from 212° to 215°. This 
case is adealmore difficultto explain. Any explanation 
or remarks will much oblige Gamma, Glasgow. 


SUN-DIAL, 

Sir,—I send you a design for constructing a horizontal 
sun-dial, which may be of use to Sam Ellis. , 

There is, I think, an advantage in this plan over J. 
Jewsbury’s, which has appeared in ‘the ENGLISH 
Mxrcuanic. Itis that one does not require the assistance 
of a dialling scale—an instrument, perhaps, not readily 
procured. The explanation of the drawing is as follows : 
On the centre E describe a circle. Through E draw 
the line D E, also H L (for the 12 line) at right angles to 
D E. Choose a point, say L, on the line H L, below E; 
through L draw a line parallelto DE. Draw tirom La 


line LB, making, with the line L H, an angle equal to 
the height ofthe pole (or latitude ofthe place). Set one 
leg of your compasses at E, and take the nearest distance 
to the line L B, which willbe found at K. Then turn your 
compasses, and mark the point H on the line L H, through 
H draw a line G H parallel to DH. From H with the dis- 
tance H E, draw the aré H E G. Divide this arc into six 
equal parts, then from H draw lines through the points 
of division in the arc to the line D E; then from the 


point L draw lines for the hours through the line D E, |. 


at the points where the lines which divide the arc meet 
the line D E. I should be pleased to know if this meets 
the requirements of Sam Ellis. G. P. 


THE VELOCIPEDE CLUB. 

'Sir,—I manufactured a velocipede to carry three 
persons when I was in Scotland. It was made in a fort- 
night. I enjoyed the pleasure of driving it for a month 
when I broke it up, not a regular smash, in going 
down avery steep intricate road between the Spital of 
Glenshee and Braemar. It gave way in one of the main 
points, and I sold it toa country blacksmith for old iron. 
However, you have no idea how much labour and money 
it saved inthat time. The distance we travelled with 
it would have cost us for riding at the rate of 14s. 
per day for 19 days out of the month. I have 
still the plans by me, and am willing to join 
either the ,“‘ Velocipede Club,” as was suggested 
some weeks back, or to make one in a competition with 
other amateur working men like myself, and as a recom- 
pense let eack competitor. subscribe according to his 
means. For myself I will give 10s. as my share of remu- 
neration, for labour is the order of the day; I would, 
therefore, prefer this latter course to the velocipede 
club. G. M. MELDRUM. 


A VELOCIPEDE CLUB. 

Sir,—I hope you will permit me to make a few obser- 
vations on the above-named subject, in which I. am 
deeply interested, and I cannot but thank you for the 
kind manner with which you have devoted your valuable 
columns, week after week, free of expense, in trying to 
introduce a really useful velocipede (to say nothing of 
other subjects): I quite agree with ‘* Edepicoler,” that 
a velocipede club would be the best means of making a 
good, cheap velocipede, and I beg to suggest, by way of 
introduction, that a club be formed and a committee 
appointed to receive subscriptions and all plans and 
suggestions from every contributor; they would then be 
able to pick out a little information from some of the 
= ideas, and we should certainly get a good veloci- 
pede. ae aa: 
I am sure there are gentlemen, whose names have 


appeared in your columns, who would be glad to give 
your readers every assistance in their power on this, or 
any other subject. Should such a committee be 
appointed Iam sure every contributor would be glad to 
leave the matter entirely in their hands, andagree with 
their united efforts when they had considered and made 
the best velocipede that could be suggested by your 
correspondents. J am sure there might be 200 contribu- 
tors ready to join the club, which,if they paid 2s. 6d. 
each, would give the committee something to work with. 
I make this suggestion with the idea that it might save 
a great deal of your valuable space every week. 

My subscription is ready at any time when the com- 
mittee is formed. MILLWRIGHT. © 


et 


THE TURNERS’ CLUB. 

Sir,—I have carefully perused the proposal by Mr. 
Hurst, and consider the proposer entitled to some 
thanks for originality ; but by a little reflection he may 
discover the probable results of such a course. Such a 
club would give facility for fault-finding where none 
existed. Numbers of persons would obtain admission to 
the club who are of no good use in such a business. It 
would also be a kind of emporium of absurd 
and ridiculous notions, likely to annoy some of your 
mechanical readers. Such a group of turners 
would contain a very few intelligent men, and a 
great number of ignorant ones, so that the superior 
neither would nor could submit to the silly remarks of 
those who are unable to teach them. Many things 
would be said that were not intended by the incompe- 
tent ones, great difficulty would arise through the 
members being distant from each other, and I think the 
whole affair would become unmanageable through the 
want of an acknowledged authority to decide disputes. 
But the most serious of all objectionsis,that if theclubcon- 
tinued any length of time the whole engineering public 
would learn that the subscribers to the ENGLISH 
MEcHANIC were obliged to forma club to teach them- 


THE LIME LIGHT. 

Sir,—From the very full and lucid directions given by 
Mr. Moss ina recent number of the Mrcuanic for the 
manufacture of the above light, I feel sure that many be- 
sides “ A Pawnbroker ” may derive great benefit. Yet, I 
think he has scarcely called sufficient attention to the 
care necessary in the production of oxygen gas. Some 
eighteen months a¢6, a photographer in Manchester was 
preparing oxygen gas for some experiment he was about 
to make, and being alive to the danger, he took what he 
no doubt considered proper precautions—such as remov- 
ing the members ofhis family out of the room &c.—but, 
as was afterwards found, the manganese he was using 
was not pure, and the retort burst, killing him on: the 
spot, driving outthe end wall ofthe room, and seriously 
injuring other members ofthefamily. As this gas was 
very frequently prepared for the lime light,and as minor 
accidents were frequent in its manufacture, the attentioh 
of photographers and others was especially called to the 
circumstances attending the explosion, and the subject 
at the various scientific méetings was well ventilated. 
It was found that the retortsin general use were badly 
made for the purpose, being too tight in the neck, and the 
cover screwed firm down, instead of being simply ground 
air-tight and kept on by simple pressure, or having, as 
in Mr. Moss’s retort, india-rubber connections, so that in 
the event of the gas being generated too fast, something 
may easily give and save an explosion. It is found that 
chlorate of potash and oxide of manganese, even if pure, 
if very fine and slightly damp, will give off gas with 
great violence, so great, indeed, as to cause an ebullition 
of the powders which will very soon choke up’ a small 
exit pipe, and burst the retort. It is therefore necessary 
to see that the materials are perfectly dry, perfectly 
pure, and the manganese rather coarse in the grain than 
otherwise, the exit pipe wide and at the top of the retort, 
and having the exit tube connecting by india rubber 
tubing. 

But why use manganese at all? A Mr. Henderson, of 
Clapham, has found that clean dry sand answers in 
every respect as wellor better than manganese. He first 
thoroughly washes the sand until the water passes off 
clean and pure, and, asia further precaution, heats it ina- 
crucible to low redness. Equal parts of chlorate of pot- 
ash and this dry sand being ultimately mixed in a mor- 
tar is put into the retort as usual, and a common fire or 
gas jets ised to generate. The gas is obtained in great. 
abundance, and at a lower temperature than with man» . 
ganese, andthereis perfect safety with it, which is the 
great advantage. For those who will use manganese, æ 
simple method of testing its purity may not be amiss. If 
a'little be mixed with halfits own weight of chlorate of 
potash and held in a shovel over the fire, small scintilla- 
tions running quietly over the surface, indicate safety ; 
flashing into flame, or detonating, indicatesthat the mix- 
ture is impure and consequently unsafe. 

I trust, therefore, that “ A Pawnbroker,” and others. . 
who may wish to make oxygen gas, will use the greatest 
precaution, asif the materials areimpure, gunpowderis — 
amild explosive, compared_with this mixture. 

J. X. BOWER. 
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FRET SAW. 

Sir, —In No. 69 of your valuable paper, July 20th, is a 
letter from “ GQ. S. D., Detective Officer.”? I hope that 
you will, with your usual kindness, allow me a little 
space for defence. I have to inform ‘‘ Detective Officer” 
that when I had finished the sketch which I sent to you, 
I hesitated to post it because the idea is so very old, but 
at the same time I thought that some of your readers 
might not have had an opportunity of examining it. 
That is the reason why I did not mention anything 
about thefret saw’s “paternity,” as ‘G. S. D.” expresses 
himself. I have had a drawing of that machine in my 
possession for the last three years, and the original of 
the same was thenold. I am told that a fret saw of 
a Similar description was exhibited in the Exhibition in 
London, 1862, by tterr Zimmermann, who has made a 
great many of them, and who is the original inventor. 
“G. S.D.” mentioned in his letter that my sketch was 
«in the minutest detail of construction, even to defects 

and deformities—nay, even toshape of the very castings 
—nay, even to anerror of construction,” like his draw- 
ing. Consequently, as I obtained my drawing. from 
Germany, he must have obtained his of somebody, and 
not, as he says, from “ study and hard labour.” 
, Parr B. 


SELF-SUSTAINING MOTIVE POWER. 
Sir,—Permit me to lay before the notice of your 
readers the accompanying sketch of self-sustaining 
power, for the opinion of such as may be interested in 
such a branch of mechanics. I submit that a machine 
made after this plan will maintain itself in motion, 
and likewise propel suitably arranged works. The 


motion is applied by the oscillation of the two 
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balance weights A, A, by alternately pushing down 
the arms B, B, which communicates a circular 
- motion to the ratchet wheels C, C, the loss sustained 
by the balance at,each movement being overcome by the 
impetus given it at each movement by a kind of 
verge escapement movement D. Should any subscriber 
detect any error or miscalculation, the inventor of this 
plan will feel grateful for his opinion thereon. 
W. LEATON. 


TURNING. 

Sir,—As a constant reader of your ENGLISH MECHANIC, 
AND MIRROR or Science, may Jask youorany of your 
contributors, how the twisted sketches attached are 
managed inthelathe? Anamateur purely for recreation, 
I have never seen how these are managed, These I found 


in the Illustrated Magazine for 1854, merely as illustra- 
tions of turning, without any idea of how executed. If 
without much trouble you could describe the method, 
you would oblige a constant reader from the com- 
mencement, J. B., Southport. 


MORSE’S TWIST DRILLS. 

Sir,—Some weeks since a letter of mine appeared 
in your paper referring to an agent for Morse’s twist 
drills, and intended as a caution to readers of back 
numbers. I have this morning received the goods in 
question with a letter accounting for the long, and, I 
must say, suspicious delay; this I believe to have been 
caused by the advertiser’s misfortune, and not his fault, 
therefore I deem it right everything should be done to 
remove any. prejudice that my letter might have 
engendered, All mechanics should use these drills, and 
I think they only need be known to be used. In addi- 
tion to the perfection with which they cut metal, they 
are better than half the tools sold for wood boring ; 
they leave a round clean hole, and clear themselves like 
ascrew augur. A mechanist’s set of 15 drills, from 
1-16 to 4inch, costs 30s. T. T. PARKINSON. 

uly 28. - ———— 
GUN-COTTON. 

Sir,—Your correspondent, “T. D.’ asked for a 
method of making gun-cotton, but he did not say for 
what purpose he required it, and I gave what I knew 
to be asafe method. It is, as‘ Analytical Chemist ” 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


observes, only slightly explosive—hence its safety—and 
is very good for collodion. My object in again troubling 
you upon this subject is to ask my brother readers (for 
their own advantage) to state for what purpose they 
want whatever article they may enquire about. By 
complying with this suggestion it will increase the 
amount of information, already so extensive, in your 
most valuable paper. GRIMALKIN, 


METEOROLOGY. 


Sir,—During the present commotion concerning 


breech-loaders, Reform and telegraphy, there is aproba- 
bility of losing a part of the small support now tendered 
by the Government to avery useful science relating to a 
knowledge of the air, its properties, constituents, and 
influences upon all our operations, whether commercial, 
agricultural, or domestic. The lamented death of 
Admiral Fitzroy must prove a discouraging event 
to numbers of devotees to meteorology, consider- 
ing that while he remained, no objection, oy 
very little, was offered to his system by the 
Government; so that if we admit the associations 
and influences of the air to be the same now as formerly 
we must also admit the necessity of conducting similas 
observations. If we allow the utmost demand of 
Fitzroy’s opponents, we shall only admit that, in 
consequence of an unintelligent enthusiasm, he was 
oftener wrong than right in his prognostications. But 
if this were true we could not deny the originality and 
usefulness of his system, as a continual praiseworthy 
attempt to arrive at the truth; because the ultimates 
of meteorology are not to be confounded with any 
peculiar personal code of laws given by Fitzroy himself 
Such laws are given by all men of all sciences; but 
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opinions differ considerably from facts, and itis possible 
that by continuing the process which Fitzroy commenced, 
his own laws, rules, and instructions will be contradicted. 
For such reasons meteorology is termed an inexact 
science ; it is classed with electricity, galvanism, mag- 
netism, and remotely with chemistry, medicine. and a 
multitude of others termed soci! sciences; such as the 
political, commercial, legal, economic, financial and 
sanitary. The whole of these sciences are equally exact 
with those which teach us how to define atriangle, and 
to demonstrate that two and two are four. An inexact 
science does not exist, because all science proceeds from 
the Divine, who is truth ; but the reception of truth by 
scientific men is but gradual; only a few facts of any 


“science are received and developed at one particular 


time, others are reserved for development at a future 
period, when the general body of scientific men shall be 
in condition to receive such truths. This is equally true 
in the science of numbers and the science of medicine, 
which two things are carefully distinguished, and 
considered to be separate, by almost every writer, 
because each doctor contradicts every other; but none 
can say that two and two united, are five, or three only. 
We may easily observe the error of separating sciences 
into two classes, by noting the truths that are con- 
tinually being developed in those that are named 
exact; also by remembering that every ultimate end 
belonging to electricity and meteorology existed several 
thousands of years before men knew there was an 
atmosphere with electricity contained therein. Not- 
withstanding this ignorance, that continued so longa 
period, we now know that the atmosphere could not 
exist without laws for its maintenance, although such 
may be unknown to man. Indeed, every animal, vege- 
table, and mineral, is co-existent with, and inseparable 
from, the laws and conditions by which it received its 
entirety or being. A consideration of these few facts may 
also teach us that it is equally’ improper to apply the 
term ‘‘exact’’ to any particular'’science. By this practice, 
many are led to suppose that all is known that can be 
known concerning arithmetic and geometry; which 
supposition tends to the over-estimation of the value 
of mere scientific attainments, thereby often confound- 
ing knowledge with wisdom, and truth with man’s 
erroneous conceptions concerning it. IJ? we apply these 
general principles to Fitzroy, we shall plainly see that 
if the work he commenced, or to say the least, consider- 
ably augmented, is good; it is also plain that it should 
be now further developed and augmented by those who 
may be clever enough to detect the causes of the 
occasional failure of their zealous predecessor. But 
there are some who do not attach any value to meteoro- 
logy, not wishing to be troubled with anything that is 
unpractical, or chimerical, as they term it. To such it 
may be remarked, that a mention of two branches only 
of meteorology will show the eminently useful qualities 
of the study. These two are: the laws of cyclones, and 
the laws that govern the transmission of choleraic and 
fever influences from one part of the atmosphere to 
another. 

Sir, I have observed the effusions of two or three 
learned contributors to the ENGLISH MECHANIC, such as 
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“ Bickerdike,” and a “Fellow of the R.A.S.” These 
kind friends may consider that we have a sufficient 
number of observatories in England at the present time 
o develop the science in question; if not, they might 
do much good by raising their powerful voices through 
your paper, and may thereby do something towards a 
maintenance and extension of such institutions in this 
country, it being well known that the department a 
short time since under the management of Fitzroy is in 
imminent-<danger of total abolition. 
CAMERON KNIGHT. 


REPLIES TO QUERIES. 


DIAL TELEGRAPH INSTRUMENTS.—In a recent No. of 
the EnguisH Mecano, an inquiry is made respecting 
Dial Telegraph Instruments. It would take too long a 
description to make plain their construction, so I will 
only say that Isaw one of Henley’s in the Exhibition of 
1862, which worked very well, and required no galvanic 
battery. Ican let any one know the address of Mr. 
Henl y if they desire it.—Noopuz. 

Constant Battery —Obtain a glass jar any size, a 
porous pot same height, place in glass jar a zinc cylinder, 
in porous pot a piece of tinned copper. Fill the glass 
jar with saturated solution of rock salt, and the porous 
pot with a mixture of water and sulphate of lead as 
thick as mustard, and a piece of powdered rock salt the 
size of a thimble. The only particular attention 
required is to keep the porous pot stirred up once a 
month If not stirred it will break. The sulphate 
of lead must be of French manufacture, the English 
article being of no use. I have had one in use 
a year or more satisfactorily. The battery in its com- 
plete form may be had from Thompson and Co., 
Sloane-street, Knightsbridge, London.—Noopun. 

TELEGRAPH InstRuMENTS.—In reply to Mr. Statham’s 
inquiry about Telegraph Instruments, I send a few 
prices which may be of use to him. Single Needle 
Telegraphs, £6 6s. per pair. Cheaper can be had, but are 
not serviceable, being mere toys that will not work over a 
hundred yards of wire. These can be had as low as 30s. 
per pair. Morse Printing Instruments, complete with 
key and galvanometer, a really good article, splendid 
workmanship, which may be relied on for years, £12 12s. 
each. Re battery power: It is difficult to say unless 
he describes what description he intends to use. I use 
and should advise a’‘modification of Bunsen’s and Daniel’s 
arrangement, but without any acids, which will last in 
constant and regular action for months without atten- 
tion. Six cells would be ample fora short length, say 
three or four;miles. If with line of copper wire, less would 
suffice. Respecting lastenquiry: It isarotary Alpha- 
betical Telegraph he is describing. The contact and 
movements of needle are produced by two toothed wheels, 
which act upon and are acted upon in return by an electro 
magnet. One of them is attached to the circular handle. 
There are various descriptions and makes of these in- 
struments, but their mechanism is too complicated to be 
readily understood. Their prices vary from £8 to £40 
per pair. Electric bells for domestic purposes, 7s. 6d. 
each, or 14s. per pair. I attach a few addresses of 
London instrument makers as follows :—Silver and Co., 
Bishopsgate-street, Henley, North Woolwich; Sax, 
Oxford-street ; Horne and Thornthwaite, Newgate-street. 
If Mr. Statham will communicate with me by post, I 
will furnish further information and addresses of Bir- 
minghnam firms.—HLECTRICIAN. 

THanks FOR InrormMation.—H. H. H. returns his 
sincere thanks to Mr. J. Jewsbury, Birmingham, for his 
description and sketch of the epicycluidal wheel, which 
is precisely what he required. 

Przcine INDIA RUBBER.—J. Illsley wants to know 
how to piece vulcanized rubber, Let him make a long 
bevel on the ends he wishes to join (with a sharp rough- 
edged knife and water), scrape the bevels rough with 
the edge of the knife, and when quite dry, give each a 
coat of india-rubber solution. Say loz. of rubber not 
vulcanized, to 50z. of turpentine. When the first coat 
is dry, give it another, and when that is dry he may put 
the two ends together. It is impossible to make a 
firmer joint than by this method.—H. FAULKNER. 

Tur Moon’s Cuanezrs.—Although my knowledge of 
astronomy is but limited I think I can answer B. 
Wyatt’s query respecting the moon’s: changes (June. 
15). 1st. “Why does the moon show two convex sides, 
after it is more than half full??? Draw aline round a 
ball, so as to divide it equally. Place the ball at some 
distance, and in such position that the mark comes in 
direct line between the eyes of the observer and the 
centre of the ball. The line will appear straight. Turn it 
gradually to the left, and it will form a convex, in re- 
ference to the right side of the circle. 2nd..“* What 
causes that narrow circle of light, seen when the moon 
is new.’ The moon is so bright on the side which is then 
turned from us, that we catch a little of the light, 
“round the corner.” 3rd. “Why does not the circle alter 
its shape, as the moon becomes older?” Why should 


‘it? A ball will make a circle, turn which way you will, 


if you can see the circumference line at all. The whole 
three questions refer to the one fact, that one half of the 
moon is always bright, and the other always dark,and 
whatever amount of light we get on one side, is so much 
darkness on the other, and vice versa.— A. WOMAN. 
PHoTOGRAPHY.—In answer to “Photos” question, 
how to print a collodio chloride picture, I will tell him 
how I goto work. I use an ordinary screw printing 
frame large enough to print pictures 8 by 6; I place a 
piece of wood about the thickness of the opal plate 
and the negative together in one end of the 
frame, and screw it down tight. I then open 
the other half and wafer the negative down to the 
front glass with four wafers at the corners. Now care- 
fully place the opal platen the negative prepared side 
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next the film of the negative, and put four wet wafers on 
the back of the opal plate, closing the back board upon 
the wafers, and turn up the frame to print. “Photo” 
will find that by carefully lifting the back the opal plate 
will come up with it whenever he wishes to examine the 
progress of the picture. Should “ Photo ’’ wish to know 
how to prepare the plate I will send full directions to 
the EyenisH Mrcwanic at some future time, both for 
preparing and toning the picture.—W. H. H. 

Bruer Starns.— Dabbler ” is satisfied that his plates 
have been sufficiently washed, and consequently that 
the formation of Prussian blue is not the fault. I would 
suggest to him to examine the quality of the water he 
uses. An absence of free nitrate, with chloride and car- 
bonate of lime in the water, has a tendency to make a 
hard feeble violet blue picture.—PLOpDDER. 

Tur Lime Lieut —With reference to Mr. Pearson’s 
strictures on my lime-light apparatus, allow me in the 
first place to thank him for pointing out the oversight 
I committed in omitting to mention the required guiding 
rods, which are necessary to obtain proper command 
over the gasometer, The necessity for them is so 
obvious, that I can only explain my omission by the 
fact, that the letter in question was hastily written in 
the few spare moments I could snatch, at intervals, 
during a busy day. Mr. Pearson seems to imply, that 
the apparatus I describe'.was purely a supposititious 
one. Allow me to disabuse him of this error. The 
letter in question was simpiy a description of an ap- 
paratus already constructed, that does its work most 
efficiently. The only alteration madeis the substitution 
of gasometers for caoutchouc gas bags, which alteration 
arose from a knowledge of the expense of the latter, and 
their aptitude tor becoming leaky. The price of. 
materials I quoted was that which I have been in the 
habit of paying. The discrepancy is perhaps accounted 
for by the fact, that in the metropolis articles of such 
exceptional use can invariably be obtained at a cheaper 
rate than in the provinces. I apprehend. that Mr. 
Pearson’s objections to chalk cylinders are rather 
theoretical than practical. Irepeat they can be used to 
advantage, they give a light equal to lime, and the 
attention they réquire is much less than would be sup- 
posed. The home-made apparatus I described may not 
have that elegance of form and beauty of finish that 
delights the eye of the philosophical instrument maker, 
but it has one important advantage that their highly 
lacquered productions but too seldom possess, that of 
cheapness; and Ithink ifany impartial person were to 


see it at work, together with one of the more modern |. 


and expensive ones (a ten-pounder for instance), he would 
come to the conclusion that the great price of the latter 
much more than counterbalanced the small inferiority 
in the brilliancy of the former. In answer to the 
question Mr. Pearson puts, I regret to inform him, that 
neither in my own domicile, norin any shop or ware- 
house that I am acquainted with, is the light used as a 
general illuminator; but I leave it to the common sense 
of my brother readers, to judge whether such an argu- 
ment carries with it the slightest force, as to the 
suitability or otherwise of the light for general purposes. 
The time is not so very far back in the mists of antiquity, 
when such a question with reference to gas would have 
- elicited precisely the same answer, and would have been 
equally futile as an argument against its use. The one 
great cause why the lime light use has been hitherto so 
limited is the enormous price charged by the makers for 
the necessary apparatus, together with the high price of 
the chemicals tor eliminating oxygen. In conclusion 
allow me to suggest to Mr. Pearson, how much more 
valuable his letter would have been, had he, after anim- 
adverting on the imperfections of my apparatus, pointed 
out a method of constructing a better one.—J. M. Moss. 

PircH or WuHrEts.—Mr. Cameron Knight has mis- 
understood my question. When speaking of wheels of 
**20 pitch” [did not mean ‘2ofan inch pitch, but expressed 
myself according to what is termed the Manchester 
principle, in which fractions are disregarded, and the 
number of teeth reckoned according to the wheel’s 
diameter. Thus, if a wheel lin. in diameter contains 20 
teeth it is called a wheel of 20 pitch. One of 2in. dia- 
meter (20 pitch) will, therefore, contain 40 teeth, and so 
on. Thus, we say here, a wheel of 12,.14, or 16 pitch, 
meaning that there are 12, I4, or 16 teeth on the circum- 
ference for every inch of diameter. I beg to thank Mr. 
Knight for his kindness, nevertheless.—Mzum ET Tuum. 

Curae Luns.—‘ F. M.”? can obtain a double convex, 
or any other form and size of lens he may require at 
Salter’s Wholesale and Retail Optical Works in the 
Euston-road. “F. M.” will be sure to find the place, as 
there is a very large astronomical telescope in the front 
garden. I have frequently bought finished, and also 
articles in the rough, for optical purpcses there, remark- 
ably cheap.—S. Huaraz. 


Apprzss.—If “ W. G. W.” will send me his address, 
under cover to the Editor ofthe Enenisa Mrcuanic, I 
shall be most happy to give him any information in my 


power.—PLODDER. 


Bresecu-LoapEers.—Seeing in the last issue of the. 


Mecuanic, the plan and description of a new breech- 
loader by G. Kemble, I commenced perusing it hoping 
that he had hit upon a.simple and effective design for a 
good weapon, but my bright expectations were rapidly 


dispersed almost the moment they appeared, for on ' 
merely casting my eyes upon the illustration, I was. 


struck with the utter impracticability of the “scheme,” 
I wonder how GQ. Kemble could draw out and 
plan, or in fact previously think upon the idea, with- 
out at once observing at the onset the established law— 
i e, that when anything moves on a centre it does so in 
a circular direction. I will illustrate his complete over- 
sight on this matter by a rough sketch of part of the 
design of last week. You will see that the breech is 
open, and the cartridge is placed ready to be inserted 
iuto the chamber of the barrel, or ready for the breech 


to be closed upon it ; but I have now to show that it is 
impossible to do so in Ais gun, through the neglect of 
attending to the above-mentioned law. You willsee ata 
glance, that if the breech, supported on the hammer, H, 
acts on the pivot A at the end, when the cartridge, ©, is 
on, it will be impossible to close the breech on 
account of it taking a circular motion from B, to B, and 
so to get it inside the chamber, O, we should have to 
cut an opening atthe top of the barrel, the entire length 
of the cartridge into the chamber, through which to pass 


the cartridge. Moreover, Mr. Kemble does not say how 
the cartridge is to be ignited, whether by common nipple, 
needle, or central fire piston. Ihope that G. Kemble will 
overcome this difficulty, and that all the readers of the 
MecHanic will do their best to produce a strong nipple, 
and rapid rifle, founding their every idea upon scientific 
principles, and keep a*‘ stiff upper lip” through every 
difficulty. I myself have for a great length of time been 
studying to produce a breech-loader, which I intend 
shall fire at least 8 rounds per minute, and when I am 
sufficiently satisfied with its working, I hope to have the 
pleasure of submitting it to the judgment of the 
readers ofthis valuable help to the scientific education 
of the working population of our country.—DEFENCE. 

_ INcusaror.—l have sent, for the benefit of “ Rooster,” 
the drawing of an incubator which I- designed for a 
friend some years since. It answered its purpose well, 


q 
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and gave the greatest satisfaction to all who saw it in 
action. It takes up little room, not more than a small 
washstand, and can be placed in any convenient part of 
the house. Description A is a reservoir of water, witha 
plate glass bottom, which is in communication with the 
boiler B, through the pipes C,C. D is a drawer con- 
taining the eggs, which are so placed as to come in con- 
tact with the bottom ofthe reservoir. E is a gas Jet, or 
other suitable heating apparatus, placed beneath the 


boiler and so regulated as to give the required heat to | 


the water in the reservoir. Attention to the drawing 
will give the principle ofthe machine without further 
description.—W. Cross. f 
CONVERTING AN OLD Prano.—In answer to the queries 
of ‘J. B., who contemplates turning an old Broad- 
wood grand into a cabinet, a table, and what I should 
call a square pianoforte, I beg to offer him my experience. 
Lalso had an old grand, by Broadwood, and, after care- 
fully measuring it, found I could produce the case of a 
semi-cottage (upright) out of it, and, by a slight altera- 
tion, make the keys from © to C (6 octaves) answer for 
F to F, which was a great improvement, equal to a 6% 
octave keyboard, the keys below F being comparatively 
unused. But that was all I could get out of it; the 
entire action being different had all to be made or 
bought, and the front, top and bottom, also. I must 
mention that I had to purchase in addition a stout piece 
of beech for the wrest plank at bottom, and some 
quartering for the upright braces at the back. After 
spending an amount of time over it which, if turned 
into money, would have bought a new piano twice over, 
I succeeded in getting as far as stringing about an 
octave of notes and putting them into something like 
playing order; but I got so disgusted with the clumsi- 


ness of the contrivance that, not caring to wait for its 


something of the kind I have described. 


| completion, I purchased a piano, and, as a natural con- 


sequence, the unfinished one has not been looked at 
since, and is now, and for some years past has been used 
as a kind of dresser or sideboard. “J. B.” is welcome 
to see it, if he will notify when he is likely to call, at 31, 
King’s-cross-road. But “J. B.” wants to know why 
the bass and treble strings of a piano should not be all 
of one length like those of a violin, So they might if 
sufficient depth be given to the bass, and the other 
conditions of the violin strings followed out—viz., 
gradually tapering in size from bass to treble. But the 
length of the string “J. B” proposes to give to the 
bass is totally insufficient, as the slackness of the wire to 
give the pitch or note would not allow any tone to 
proceed from it. Its length should be at least four feet. 
This can be done by stringing in the method used in 
square pianofortes, where the wires run from side to 
side of the piano at right angles (or nearly right 
angles, for they must have a diagonal direction) with 
the keys. In this way “J. B.” might succeed in 
making his piano, and he would not then want a 
metallic back for strength, the part where the strain 
would be lying between the two sides, which would 
require some strong braces (technically called) to keep | 
them from coming together. A glance at a square 
piano would exemplify what I mean. If a personal 
explanation would be of any service I should be happy 
to afford “J. B.” the benefit of any knowledge I have 
on the subject. And now, a word to the photographic 
readers of the EnenisH Mucuanic. I have discovered 
that a saturated solution of bichioride of mercury in 
hydrochloric acid will immediately remove silver stains 
from the skin or linen, Of course tho hands or gar- 
ment must be immediately washed on the stains dis- 
appearing, or the texture would drop into holes, and 
the skin would possibly suffer.—A. MOLSON. 

ALTERATION To Prawo.—Allow me tosay I am ex- 
tremely obliged to Mr. Kemble for his reply to my 
query, but before seeing my Mrcnanic, I had already 
contracted with a manufacturer, to alter my old grand 
for a certain amount ofcash. We have cut exactly 3ft. 
Gin. ofthe end, out of which I have made a nice little 
corner cupboard. The old gentleman is now nearly 
4ft. 9in. long, which renders him a more fit occupant for 
an English mechanic’s cottagethan he wasbefore. The 
sounding board we have not disturbed, the end has to be 
made good by a metal plate, and when fixed and all 
the strings renewed and overhauled complete, in a work- 
manlike manner according to the terms of contract, it 
will be a first-rate job. The tone will not be quite so loud, 
but quite as sweet and mellow as before, so the maker 
says. Ihopeit may, and then I shall not regret the 
change.—J. B. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Euzrcotric Communication.—Will some correspon- 
dent kindly inform me how to make, or where I can buy 
some simple apparatus for electric communication 
between a mansion and the stables, distant nearly half 
a mile? Ihave seen a capital plan adopted for com- 
munication in large hotels, where a button is fixed in 
the various rooms, which, when pressed, causes a red 
disc to appear over the name ofthe room where atten- 
dance is required on a transparent tablet fixed in a con- 
spicuous place near the servants’ hall. I do not want 
instruments such as are used for sending messages, but 
I only want 
the words “ groom,” “horse,” “ carriage,” and figures 
1 to 12, to be communicated. With these I should be 
able to convey all IT require. This might be done with 
a tablet, with. the words and figures named upon it, as 
used in hotels, but I am informed that a separate wire is 
required from every room to the tablet I have seen, but, 
in this case, I only want one wire between the press 
buttons, or whatever is required in the house, and the 
indicator with .the three words and figures on at the 
other end. A bell would also have to be used to call 
the attention of the attendant. As electric communica- 
tion in private houses is now receiving such great 
attention, and coming into .common use, information 
sought will be useful to many other readers besides 
EARTHWIRE. : an 

Srzam Hwernz.—I have seen the advertisement in a 
scientific paper of Hicks’ patent direct-acting recipro- 
cating piston double cut off steam engines. Can any 
reader explain to me the principle on which this engine 
is constructed ? It is, I think, an American invention.— 
CURIOUS. 

Moner Stram Eneine.—Would some reader give me 
a drawing of a model steam engine in separate pieces 
and one fimished P—M. D. Vrsto. 

. Buappix.—Will some reader inform me how to pre- 
pare a bladder for holding gases P—ATROPIN. 

Wire Netting Macnine.—I want to know who are 


4 


‘the makers of these machines, or, what would be better, 


I should be glad ifsome subscriber would kindly furnish 
me with a sketch of such a machine, with aS many 
particulars as to specification, &c., as would enable me 
to make one.—Hxss Huss. a 
GALILEAN TELEscoPE.-—Will Mr. J. M. Moss be kind 
enough to explain a little more fully the various articles 
required to make a Galilean, telescope as I am rather 
ignorant in these mattersP I should like to know 
length and diameter of tube—would tin and zinc do P— 
what glasses to ask for, and about the cost of same, both 
for the power of 60 and greater powers. Technical 
terms, in matters we do not understand, are rather 
perplexing. Others, no doubt, as well as myself, would 
be thankful for this information, and, if accompanied 
with a section, so much the better.—Hzss Hess. 
GaLILEAN ‘lELESCOPE.—Will Mr. J. M. Moss, or any 
other subscriber, please to state whether it is necessary 
that the eye-glass for a Galilean telescope should be of 
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the same size across the face as the object-glass, so as to 
fit both glasses in one tube; or will it matter if the eye- 
glass is less than the object-glass, andis putin a smaller 
tube, so as to slide in the tube containing the object- 
glass P—ALFRED GRIFFITHS. 

GALILEAN TrLescorr.—Will Mr. Moss, or some other 
reader, be kind enough to advise me in the following: 
viz., I havea 48in. non-achromatic object-glass fitted to 
a tube with a double concave eye-glass.. On directing 
the telescope to the planet Jupiter I was surprised to 
find that instead ofshowing that planet andits satellites 
clearly, it shows Jupiter simply as a large bright star 
surrounded with brilliant prismatic colours, without the 
least indication of a clear disc, but near it I could just 
faintly distinguish two of the satellites. The glasses 
were perfectly clean and dry, and free from scratches, 
The object-glass is 22in., leaying 2in. clear; I have 
got no stop in any of the tubes ; the eye-glass is fixed in 
a piece of brass tube. It shows the moon beautifully, 
but not the planet.—JuprrEr. 

Parnt.—Could any subscriber inform me what are 
the components of the paint, which engineers use for 
putting on the cylinders of steam enginesP—AN 
AMATEUR. 

Suipz Latur.—I have a capital little lathe, 4 inch 
centres, back geared and conical necks, which I wish to 
convert into a screw cutting slide lathe. The bed ıs 5ft. 
long, and 64in. across—it has also a gap 4in. deep. It 
has already been planed and bevelled to 45° at the edges 
for a slide. Ialso have a screw for it liin. diameter, 
. and four threads to the inch. Will any subscriber give 
me a description, and if possible a small sketch, of a 


CONSTRUCTION OF SExtTant.—I wish to know how to 
Make a sextant; and as “ G. P.” has made one, or is con- 
templating making one, would he be kind enough to 
inform me how to set about it. I want it as cheap and 
as easily made as possible P—J. R. ; 

Boox on Myemonics.—Can any reader tell me if 
there is any work published on mnemonics, and ifany of 
them contain a mnemonica] key, such as is used by Mr. 
Stokes, the lecturer on memory at the Polytechnic 
Institution, London; if there is any work, the price and 
where procurableP—MzMory. `. ` 

DETONATING GUNPOWDER.—If some reader who under- 
stands the subject will describe the formule for the 
preparation of detonating gunpowder of a good quality, 
he will greatly oblige—HxpLosivE. 


‘ANSWERS AND NvTICHS TQ COH- 


RESPONDENTS AND RHADERS. 


A WisHrun Prrman.—We advise you to keep your situa- 
tion, you are too old now to change your occupation; 
study and improve your mind all you can, the rest 
will follow. E: z 

Drana.—It would never do for you to attempt to con- 
struct a printing press large or small. The castings 
and material would cost twice as much as a first-rate 
article complete. 

Hess Hzss.—lIllustrations will appear in a week or 
two. l 

P. WorsLEY.—A somewhat similar notion has been 
attempted, but proved a complete failure. 


saddle suitable for it, and also inform me how the split | GEOLOGY.—At some future date. 


nut is made to work P—SappDLE. 

Tar Utiniry or Serinas TO VEHICLES. — I 
shall feel obliged by some correspondent answering 
the following :—Can a vehicle fitted with springs be 
propelled along a common road with less power than 
one of the same weight without springs, and if so, how 
comes it P—J. HASTINGS. 

Tur Russian Stove.—Can any reader give me some 
information concerning the Russian stoveP A depot was 
opened in Great Portland-street, but is not now in exis- 
tence. It was advertised as being suitahle for churches, 
large halls, clubs, hospitals, private houses, in fact 
entirely to supersede the old form of stove. It would 
remain burning for 48 hours, and cost no more than an 
ordinary fire in 12 hours. I should also like a description 
of a furnace for melting chloride of silvet.—Z. Z. 

InFoRMATION WawntEeD.—Could any correspondent 
nferm or give me the address of a clean ironfounder 
who casts principally small work P—PASTULATA. 

REVERSING GEAR—In the ENGLISE MECHANIC of 
May 25th. “J.C. L. describes an ingenious but very 
complicated method of reversing with one eccentric, 
would not the much simpler manner of the loose eccen- 
tric, adopted in most marine fengines (and with which 
“J.C. L.” is doubtless acquainted), answer the purpose 
better ?—E. Buack. . 

Boring Barrents.—Can any subscriber inform me 
how to bore a 3-barrel pump? The barrels are cast to- 
gether, and are 5in. bore. What sort of tool should I 
require P—A Young HAND AT THE TRADE. 

Crock worx«.—l want a small working model made of 
an invention of my own; it is mostly clockwork, that 
is an arrangement of cog wheels and springs. Where 
can I procure in London or Brighton such a model con- 
structed ata moderate price? What is the largest size 
of clock mainsprings made in the trade, the breadth 
and number of convolutions, and where can they be 
obtained P—D. G. A. 

VaRnisHing Fisuine Rop.—Will “E. V.,” or any 
other subscriber, inform me how to varnish a fishing 
rod a light yellow colour.—Ss. L. R. 

SECOND-HAND BoinEer.—Can any reader inform me 
where I can purchase cheaply a good second-hand 


boiler that requires no brickwork, suitable for a 2% horse | 


power engine P—W. M. C. 

Cement Wantep.—Will any reader inform me of a 
substance for filling up blown holes in castings, some- 
thing that will set hard and polish like the metal itself. 
—Srraraut S. Key. l ‘ 

Eiectro-Magnet.—Will any reader kindly answer 
me the following questions:—l, In making an electro- 
magnet with 5 coils ot wire on each pole, must the wire 
cross from pole to pole by each coil. 2, Where can I 
obtain any book or other information respecting the 


printing telegraph of Professor Hughes ?—J. C. D. H. M.. 


CHARCOAL FOR FintERs.—Will some one tell me where 
I can procure a sack of charcoal, and the price, for 
putting in filters or water tanks, &c. P I believe there is 
a kind made from peat in the neighbourhood of Man- 
chester. I should also like a good recipe for mixing 
moist water colours.—PLODDER. 

Maxine Drawing Boarps.—Will some reader tell me 
the best method of colouring a board black, similar to 
the drawing boards usedin schools? Ihave tried lamp- 
biack and size, but it soon wears off, and is very rough, 
wasting a large amount of chalk.—EDGAR. 

GALVANIC BaTteRy.—Will some kind reader inform 
me how to make a battery strong enough to fire gun- 
powder; how many cells would it require, with plates 
2in. square, immersed in vitriol in the proportion of loz. 
of vitriol to 40zs. of water; and whether the wires that 
‘are brought from the cells to the wire that fires the 
gunpowder are to be covered with gutta-percha P— 
A Country Lab. 

Giipiné Zinc.—Will some correspondent inform me 
how to gild zinc so as to stand well; and also tell me 
the length of the springs of a finger organ, and whether 
they are made fast to the valves or not P—HxcELSIoR. 
= Fusrste Merat.—Will any kind reader inform me if 


there is a fusible metal that can be poured into a wax: 


mould without. melting the wax, and if so explain what 


are its component parts P—SADLER, N. $. 


Progress.—Such an invention would be certain to make 
the fortune of the inventor. We shall be glad to 
advise you at any time. 

A PuumBEeR.—Triibner and Co., 60, Paternoster-row, 
London, can supply you. ae 

Tam 0 SHanrteR.—We donot know the price of coca 
leaves, but you can learn at Butler’s in Covent-garden. 
market. The recent articles and letters on the lime- 
light will give you all the information you require. If 
you are a constant subscriber you are but a careless 
reader, for all the information you ask in eleven 
queries is to be found in the back numbers of the 
ENGLISH MECHANIC. 

ZARAH.—See the improved plan published in a later 
number. 

L. C., GREAT Newport-street, LEICESTER-SQUARE.— 
Much too lengthy for insertion. 

TELEGRAPH OPrERATOR is thanked, but many similar 
answers arrived. 

A Simpre Lap will find plenty of information on 
bronzing in recent numbers ofthe ENGLISH MECHANIC. 

L. Strone.—Yes, with a 12inch centre. One of Muir’s 
two-treadle lathes would suit your purpose. 

F. Burrowezs.—We cannot say whether the Lenoir 
engines will ‘get cheaper.” There may be, as you 
say, room for great reduction. 

. H. J.—Nineteen hits a minute have been made by 
Mr. Kerr with the Remington rifle. What you require 
will be given in our next. 

J. PhuummeErn.—Ryde’s “Text Book for Architects, &c.,’’ 
will suit you, and may be had from Lockwood’s. 

S. Moxom.—<All the particulars respecting the Dennett 
arch may be had from the patentees, at 3, Craven- 
street, Strand. 

Wm. Moorz.—In gilding a book of gold contains 25 
leaves, each 3% by 3zin., and one book is usually con- 
sidered sufficient to cover a square foot of plain work. 

A, FrutHam.—High and low pressure from £30 to £50 
per horse power, including boiler and condensing 
apparatus with fittings, 


F. G. H.—We have given the matter you require so f` 


often that we must refer you to the indices of your 


Mer rcs Various methods are given, in brief and at 

ength. 

N. Jonzs.—Thanks. The kilogramme equals 2'205lbs. 
avoirdupois. 


JUNIoR.—It is often done. Place your tin can, full of 
water, into a basin, surround it on all sides with fresh 
quick-lime, on which pour some water, and you will 
soon see how long it takes to boil the water. 

M. Conzn.—To make what is termed mosaic gold, heat 

` together in a, crucible or iron ladle, a mixture of six 
parts of tin, three of mercury, three.of sal-ammoniac, 
and about the same of flour of sulphur. Most of 
these will be sublimed by the heat, and a solid 
shining substance, of the appearance of gold, remain. 

F. Wiiurams.—Chloride of calcium is the vapour 
absorbent yourefer to. We have not room for the 
matter in question. 

J.J. Couroyp.—Directions for painting magic lanterns 
have been published more than once in the ENGLISH 
MECHANIC. l 

Txos. S.—We cannot recollect the number of the speci- 
fication, but Mr. Newton, Patent agent, of Chancery- 

lane, Fleet-street, will give you any information you 
require respecting Uren’s artificial hands and arms. 

James Morton.—You will find the articles in the follow- 
ing list necessary for decoration in oil or tempera :— 
Powder colours as necessary, boiled linseed oil, oil of 
turpentine, japanner’s gold size, oil gold size, knotting 
varnish, patent size, glazed earthen pots, various 
sizes, a marble slab and muller, palette and knife, 
mahl stick, hog’s hair tools, various sizes, sable 
pencils, &c., &c., coarse sponge, square of glass for 
stencils, paper for ditto and patterns, muslin for 
straining colours, gilder’s cushion knife and tip, 
cotton wool, T square and straight edge, two foot rule, 
string and lead weight, large wooden compasses, 
putty for mending cracks, &c., powdered charcoal and 
sticks of ditto, needle set in wooden handle for making 
ounces, tin dippers for holding turpentine, oil, size, 

Ca 4 i 


P. O. S.—Flashes of light have been, and may be pro- 
duced from loaf sugar, in this way :—Warm a pestle 
and mortar until quite dry and hot, place in the mortar 
two or three lumps of sugar, pass into a dark room, 
aug sharply pound the sugar ; you will soon see the 

ash. ; 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 

MINERALS.—A few more specimens of hematite, 
kidney, and specular iron ores, with quartz, opaque or 
crystallized, spar, &c., may be had in exchange by apply- 
ing to G. MILNER, 13, Somerset-street, Barnsley. 

Booxs.—I have Mackintosh’s ‘‘ Elements of Patho- 
logy,” half-bound and lettered, 1831; ‘Chemical 
Analysis,” by Fresenius, 1846 ; which I wish to exchange, 
making up with cash, for the last edition of Cooley’s 
* Cyclopedia of Receipts.”’—J. P. R., 33, Wellgate-street, 
Lanark, Scotland. 

Booxs.—I have Fown’s “Manual of Chemistry,” 5th 
edition (soiled); ‘Museum of Science and Art,” by Dr. 
Lardner (unbound); Trench on “The Study of Words,” 
and Mosley’s “Mechanics,” in good condition. I have 
also a poppet 72in. high, beautifully finished, a quarter 
plate lens and other requisites for photography and 
chemistry, which I would be glad to exchange for a 
well finished lathe, from 8in. to 5in. to centre, with 
Slide rest, chucks, &c.—E. Warre, Rose Cottage, 
Treforest, Glamorganshire. . 

MICROSCOPE AND Booxs ror OBJECT Guass.—I have 
a small compound microscope in case, new, 8s.; and the 


following books, viz :—‘‘ Common Objects of the Micro- 


scope,” by Rev. J. Wood, 1s.; ‘‘ Mechanical and Engi- 
neering Drawing,” 2s. 6d.; Dr. Lardner’s “ Electric 
Telegraph Popularized,” 1s. 6d.; Mitchell’s “ Popular 
Astronomy,” 2s. 6d.; Drew’s “Manual of Astronomy,” 
3s. 6d.; Dr. Kitchener’s “Practical Observation on 
Telescopes ”? (1818); Bridge’s “ Algebra,” 1s.; “Plain 
and Spherical Trigonometry” (Weald’s), 2s.; “British 
Butterflies,” 1s.; “Insect Hunter’s Companion, and 
Pupa Digging,” by Rev. J. Green, 2s. ; “Haunts of the 
Wild Flowers,” by Pratt, 1s.6d.; “Our Woodlands, Heaths, 
and Hedges,” 1s.; “ Wild Flowers, where to find, and 


bow to know them,” by Spencer Thompson, 2s.; 


Moor’s “ British Ferns,” 1s,; “Manchester Walks and 
Wild Flowers,” by Leo Grindon, 2s. I would exchange 
the above for an astronomical achromatic object glass 
of equal value. Address, J. R., 24, Brazennose-street, 
Manchester l 

Routine Press.—‘R. H. P.” has one of Johnson’s 
Universal’s, cost £4, is now a little damaged, and balus- 
trade, costing 30s., as good as new; which he will 
exchange for a well-made double-geared rolling press 
in good order, and pay difference, or purchase out-and- 
out, if suitable.—Address, 1, South-terrace, Penzance. 

Comuunication.—Will “Detective G. S. B.” com- 
municate with Wm. Goode, Farrington Gurney, near 
Bristol, respecting the plans and cost of his fret saw ? 

Stocxs AND Dizs.—if S. Wasley will let me know 
the size of the tap he requires, and will say if he wants 
stocks as well as dies, I shall be happy to comply with 
his request.—L#oPoup. 

Borer anv Cuasine Toous.—L have a boiler about 
the power required by “Cæsar,” ordinary domestic shape 
with cover on, steam valve, with lever and weight, and 
water gauge. I have also five chasing tools, 6,8, 10, 12, 
and 20 threads to the inch, which I would like to ex- 


change for mechanical book or books.—Address, R. D. 


49, King-street, Salford. 

GaLvanic Cort For Viczu.—I have a good galvanic 

coil machine, which I should like to exchange fora 
bench vice; or set of castings for a half horse engine.— 
W. C. SMITH. 
Air Pump ror Benca Vicz.—I have an air pump 
which I should be glad to exchange for either a bench 
vice with leg or a galvanic coil machine or other 
philosophical apparatus.—Huyry Davy. 


LATEST PRICES OF METALS, 


COPPER. £ s. d. £ B. d. 
British—cake and tile........0...per toa 80 0 0 st 0 0 
7 Sheet acer er vecenracraercccescceronces do 85 0 0 ` 86 0 Q 
TRON. . 
: Pig in Scotland .....seccvereeeeDOL SON. 212 6 cash, 
Welsh Bars, in London......... do 7 5 0 710 0 
Wales ..ccccccecee do 6 5 0 610 0 
Staffordshire ... do 810 0 815 0 
Rail, in WaleS.....0.scveees G0 6 5 0 610 0 
Sheets, single in London ss... do 10 10 0 00 0 
Hoops, first quality....csweeve 0 910 0 915 0 
LEAD, 
Pig, Foreign. ..ccscocssecesressoecsece DOF fon 19 5 0 19 19 0 
Red or minium SSheoeeeseseeeneseare . do 21 10 0 22 0 0. 
QUICKSILVER a Det botile 6 19 0 70u 
IN. 
BA&niC8....0sescescrenaccevocssecsesescesPOr cwt 4 0 0 4 0 10 
English DIOCKS.....e.seseececees do 4 0 0 4°5 0 


PRICES CURRENT OF TIMBER. 
Per load— £ s. 


£ s. Per Load— £ 8. £ 6. 
Teak ..eceeevee 10 O 11 OJ] Christiania, per . 
Quebee, red pn. 3 5 4 15 C. 12 ft. 
yellow pine 215 310 by 3 by 
Memel fir....... 3 5 310 9in. yellow 18 0 220 
Riga cues 3 5 310) Deck, Plank, 
Swedish ..... we 2 0 210 Danizic, 
. Masts, Quebec, per 40 ft l 
rd. pine... 610 810 5 in. .. O14 1 4 
yellow pine 5 0 6 O| Staves,perstand- 
red pine... 0 0 0 0 ard M. i l 
Lathwood, Dant. Quebec, pipe ... 80 0 85 0 
TM sossssess 5 0 6 0 punchéon eee 20- 0 al 0 
St, Peter’s.. 7 0 8 0|Baltic crown 
Canada, ist qual 17 10 20 0 PIPE sesvereeez00 O 210'0 
l 0 


and. do, 1210 14 
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ADVERTISE IN THE ENGLISH MECHANIC. 


SCALE OF CHARGES. s. d. 

WANTED TO PURCHASE, Thirty words... 2 
Every additional Ten words bie si as 
FOR SALE, Thirty words... ss ue ie 
Every additional Ten words aie, ga 
SITUA IONS VACANT, Twenty words 

- Every additional Hight words _... s š 
SITUATIONS WaNTED, Twenty words ...1 
Every additional Hight words : ie 0 
Postage stamps received from advertisers in town or country. 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


SALE BY AUCTION. 


~ 


RPOhRODOCAS 


Deptford-green Dockyard.—Boiler Makers and Iron 
ip Builders.—Tools and Stores. 


Sh 
ESSRS. FULLER AND HORSEY 


are instructed to SELL by AUCTION, on 
FRIDAY, August the 10th. at Twelve precisely, on the 
Premises, in Lots, without reserve, a new powerful 
RIVET-MAKING MACHINE, 3 powerful punching ma- 
chines, augle-iron straightening machines 3 steam- 
engines, 150 tons levelling slabs, 10 tons boiler makers’ 
and smiths’ tools, 5 tons steam-hammer tools, 2 tons of 
flogging, sledge, and handhammers. 40 portable forges, 
2 fly-punching presses, 15 pairs forge bellows, Lloyd’s 
fan, 5 boiler-makers’ bears, 20: anvils, 10 vices, 5 tons 
forging, 24 tons screwed boiler stays, boiler proving 
pumps, 10 crabs and winches, Monkeys, circular saw 
bench, anchors, chains, Pooley’s weighing machine, 30 
tarpaulins, and numerous other effects,—To be viewed 
three days previous to the sale, when catalogues may 
be had at the Dockyard, andof Messrs. FULLER and 
Horsey, 13 Billiter-street, London, EH. ©. 


PARTNERSHIPS. 


ARTNERSHIP WANTED.—A young Engineer, 
wno has had covisiderable experience in the Design 

and Manufacture of Locomotives and other Steam- 
Engines and Machinery, is desirous of meeting with a 
Partnership in a well-established ENGINEERING 


BUSINESS, where the investment of £5,000, and the ac- | 


tive employment of a thorough practical knowledge of 
his profession, would secure him an income of about 
£1,500 per annum.—Address, W., care of Mr. J. J. Darley, 
4, Raymond’s-buildings, Gray’s-inn, London, W.C. 


ARTNERSHIP .—Wanted, an active PARTNER 
with CAPITAL, to join a Paint Manufacturer in 
working and extending his business. The article manu- 
factured has the approval of eminent engineers, is re- 
ported on in standard works of engineering and art, was 
awarded. a Prize at the Dublin International Exhibition, 
1865, and is now used by numerous railway companies 
and other firms.—Apply to A. X. Y., Post-office, Exeter. 
Only principals treated with, 


SITUATIONS WaNTED., 


A FOREMAN, who for many years has had the 
management of a Brass Foundry and Finishing 
Shop, is desirous of meeting with an ENGAGEMENT. 
—Address X. L., Mr. Thwaites, 36, Waterloo-road. 


i BUILDERS, CARPENTERS, &c.—Wanted, by a 
Young Man, aged 19, a Situation as Improver. 
Four years’ experience. No objection to the country.— 
Address W. A. D., 3, Manor-place, Walworth, S. 


ANTED, a Situation as Operator, or Operator and 
i Printer, by a Gentleman of good address. Ageđ 
32. Salary moderate. Good references. — Address 
W. H. W., Mr. Baird, Photographic Studio, 6, Dnke- 
street, Cardiff. 


O PLUMBERS.—Wanted, a Re-EHngagement, as 

Foreman or Three-Branch Hand, Can measure 

and estimate and keep a set of books. Good reference. 
Address A. G., 1, Conrad-street, Hackney. 


ryxO CALICO PRINTERS and Chemical Manufac- 

turers.—The Advertiser is desirous of a Situation 
as Manager or Assistant Manager in a Calico Printwork, 
or in a Tar, Oil, or other Chemical Work. He is well 
acquainted with the manufacture of chemical products, 
and has had the practical experience of managing a 
work where the chief products were the aniline and 
phenol colours.—Address X. Y. Z., 1, Wine Office- 
court, London, B,C. 


O ENGINEERS and CONTRACTORS.—Wanted, by 

a Leveller, Surveyor, and Quantity Taker, &c., and 

a fair Draughtsman, a Situation with the above. 

Reference given.—Address E., Post-office, Parliament- 
street, Westminster, S.W. 


Bee and House Agents.—Carpenter wants a 
z Situation; is good Painter and Paperhanger.— 
Address S., 43, Thanet-street, Burton-crescent. ` 


UILDERS and House Agents.—Painter wants a 
Situation; is good Painter and Paperhanger.— 
Address K., 97, St. George’s-road, Southwark. 


UILDERS and House Painters. — Employment 
wanted as Painter, &c.; aged 21; wages low. 
—Y. Z., 55, Burton-street, W.C. 


ARPENTER.—Employment wanted by a Young 

Man as an Improver, or to be Articled to the above 

trade.—G. Warner, 13, Reuben-street, North-street, 
Bethnal-green, 


ENGLISH MECHANIC AND MIRROR OF SCTENCE, | 


SITUATIONS VACANT. 


\ Ñ TANTED, by R. E. and C. Marshall, Manufacturing 
Ironmongers, 

BELLHANGER and LOCKSMITH. Constant Employ- 

ment for a-Steady Mechanic can be guaranteed. 


PRACTICAL MECHANICAL ENGINEER, accus- 
tomed to the construction of portable steam en- 
gines, for agricultural purposes. 
thorough knowledge ofthe various branches connected 
therewith, as he will have men under him,—Address, 
stating particulars, to Tasker and Sons, Waterloo Iron- 
works, Andover, Hants, 


A for an established Manufactory, who must also be 
an efficient Draughtsman.—Apply by letter, stating age, 
previous employment, and salary expected, addressed 
N. C., Post-office, Newcastle-on-Tyne. 


T° RNERS.—Wanted, a good Hand in the Cabinet and 

General Line; constant employment if suitable. 
—Apply to J. Pickard, 1, Bloomsbury-street, Blooms- 
bury. 


pee Painter and Paperhanger wanted for a 
permanency; good wages.—Apply Mr. Case, 
Clifton-terrace, Putney. 


ING Turner wanted.—43, 
ù garden, 


Kirby-street, Hatton- 


TO Bá LET OR SOLD. 


Peug (Large and very convenient Manufac- 
turing) to Let, with Engine, Boiler and Shaft ; 
rent moderate.—For particulars apply, by letter, to S, 
D., 31, Wilson-terrace, St. Leonard’s-road, Poplar. 


HOTOGRAPHERS.—To Let, Garden, Dark House, 
and Tent; 7s.a week; and the First Floor, with 

or without the Kitchen. At 8, Rufford-row, Upper- 
street, Islington. 


HOTOGRAPHIC Glass House to Let, 21 feet long; 
dark room and every convenience. Whittington 
Studio, opposite Whittington-stone, Highgate-hill. 


O IRONMONGERS, &¢.—To be DISPOSED OF, in a 
most desirable position in London, a well- 
established BUSINESS connected with shipping, which 
has been conducted by the present proprietor for more 
than 20 years, and whose ill health is the sole cause of 
retiring. The most strict investigation will be allowed. 
The returns are large and profitable, and may be in- 
creased by energetic management. 
might be arranged.—Apply to Thomas Smith, iron- 
mongers’ valuer, &c., 109, Hatton-garden, E.C. 


nn a A e ET TES TS se 
Te be DISPOSED OF, the GOODWILL and PLANT 

. ofan ENGINEER, Smith and Ironfounder, near 
the city, doing a large business. For further particu- 
lars apply to Mr. Ingrey, 40, Holly-street, Dalston. 


HOTOGRAPHIC Business, established 10 years; 

large Glass Room, Ross’s Carte Lens, Furnished 

Waiting Room, large Show Frames ; price £30.—Apply 
at 231, Shoreditch. g 


FOR SALE. 
REEHOLD PLOTS OF LANDS, at West Brompton, 
North-end, Fulham, with good frontage and 
depths ; prices from £47 per plot, including every cost; 
a handsome sum can be realised by resale alone, the 
prices being first cost, payabie by small deposit and 
monthly instalments of 10s., with immediate possession, 
to build houses in much demand, or use for garden pur- 
poses, many of the plots being cropped ; the estate and 
soil is first-class, and to secure the pick apply immedi- 
ately to Mr. Wm. Williams, Land Agent, 18, Queen- 
street, Cheapside. 


OR SALE, Cheap, a 14-horse-power CORNISH 
BOILER, 4ft. Iron Lathe Bed with Compound 
Slide Rest and Set of 6in. Heads to fit same, partly 
fitted. No fair offer refused._—Address T., Post-office, 
Wincanton, Bath. 


AMERA (3-plate), Achromatic Lens, with Stops for 

Landscapes, price £2 19s. 6d. Also Doberiner’s 

Lamp with Platinum coil, 10s. 6d. Carriage not paid. 
—Alpha, Wootton Lodge, Streatham-hill, Surrey. 


OR SALE, or EXCHANGE, about 250 MICRO- 
SCOPIC OBJECTS, well mounted in bdlsam, on 
slides, 3in. by lin., with 8 boxes, each to hold 2doz. The 
objects consist of Diatomace, Foraminifera, Insect 
Preparation, Polarizing Objects, Sections, Cuticles, &c. 
Any reasonable offer will not be refused.—Address, G. 
Moors, Photographer, Dereham-road, Norwich, Norfolk, 
TABLE LATHE, with, face plate complete, centres 

A 22, first-class finish (cheap), also sets of cast- 


ings for 2-horse power engines, and 32 centre lathes. 
—stanley, 33, Field-gate-street, Whitechapel, E. 


Bo earree Pledges for Sale. Bargains to suit 

every one. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, S 
Money Advanced. 


“P'URRET- CLOCK (Capital), 36-inch dial, reflector, 
and gas-fittings, all complete, to be Sold.—Apply 
273, Gray’s-inn-road. 


Cheltenham, a good Practical ' 


He must have a 


MANAGER (a Thorough good Practical Mechanic), ` 


Or a Partnership: 


|Ave. 10, 1866. 


EWING MACHINES.—The Working Man’s, price 
L? £2 and £3 15s., does Tailoring, Dressmaking, Em- 
broidering, and all ordinary domestic sewing, on thick, 
thin, or glazed Materials.—a6, Liverpool-street, King’s- 
cross, London. | l 


NEW HORIZONTAL STEAM ENGINE, with two 
cylinders, 10in. diameter, 20in. stroke, complete. 
—Apply to William Scott and Co., Phoenix Engine 

Works, Belfast. 
WELVE WROUGHT IRON PILES, 12in. diameter 
by 28ft. long, pointed and turned for driving.—For 


further particulars, apply in Liverpool to the Mersey 
Steel and Iron Company (Limited). 


w HV ERAL PORTABLE and fixed ENGINES, suitable 

for Contractors or Agricultural purposes. Also a 
10-horse Traction, with all the latest improvements.— 
J. W. Lee and Co., Queen-street Works, Leicester, 


GOOD Second-hand High-pressure Grasshopper or 
TA Lever ENGINE, withtwo tubular Boilers, and a pair 
of fanners; cylinder 123in. diameter, stroke 3ft., length 
of beam 7ft., diameter of fly-wheel13ft., feed pump com- 
plete; boiler 17ft. 6in. long, 3tt. 4in. diameter, complete 
with all fittings, steam and feed valves, pipés, &c.— 
For further particulars, apply to X. Y. Z., Post-office, 
Stockton-on-Tees. 


Bees TABLE. FOR SALE (full size), by the 

most Eminent Makers. Made for a Club, never 
used, with every recent Improvement, massive and 
elegantly carved, with patent fast India-rubber 
Cushions, and thick Slate Bed. Balls, Cues, Racks, 
Rests, Marking and Pool Boards, everything complete 
for 60 guineas. Can be seen and tried at 9, Edward- 
street, Vincent-square, S.W. 


PN Adee ee Ae ee eee, 
eae &c.—For Sale, cheap, a useful Lot o, 

2-inch Steam Pipe; equal to new.—Apply 9 
Cumming-street, Pentonville-road. 


ta TEAM-BOILER, about 9ft. long, 3ft. diameter; flue 
L? through centre; steam chest, strong door, &¢.; 
must be Sold at once, to make room for a larger one.— 
Apply G. Meager, 24, Endell-street, W.C. 


ORTAR MILLS and PORTABLE STEAM- 
ENGINES FOR SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Stem and Water Gauges, Pumps, Tanks, Shafting, 
Couplivg, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.—T, T. TAYLOR, 41, 
White-street, Borough. i 
N.B.—Plant and Machinery purchased (Cash). 


OR SALE, CHEAP, THE FOLLOWING 
ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER, 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
L5in. letter press, a small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


ECOND-HAND PORTABLE ENGINE, with 


, NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., and rollers 3ft., diameter. Price, com- 
plete, £145. Apply to Barrows and Carmichael, Engineers, Banbury, 


WANTED TO PURCHASE. 


LDHAM.—SMALL ENGINE.—Letter received, but 

no name or address in it. Cannot buy without 

first seeing, l 

Small WORKING MODEL of ENGINE, complete, 

W ANTED.—Full particulars to T. H.,careof Mr. Wells, 
Grocer, Coldharbour-lane, Camberwell. 


AND-SAW WANTED.—A new or, second-hand one, 
Taw pulleys, 24in. to 30in. diameter.—Apply, by 


- letter, stating full particulars and price, to Mr. Thos. 


Scott, 13, Ashley-crescent, City-road, N. 


GOOD Second-hand CONDENSING BEAM-ENGINE 

of 14 to 16-horse power, with shaft, and fly-wheel 

14ft. diameter, to weigh not less than four tons. Also a 

suitable boiler (double-flued preferred), 18ft. by 6ft.— 

Address, stating particulars, to Geo. N. Nutt, Cleethorpe- 
road, Grimsby 


VERTICAL STEAM ENGINE, cylinder about 5in., 
also boiler for ditto.—With particulars, write to 
R. E., 35, Lower-street, Deal. 


\IVING DRESSES and AIR PUMPS.—Send par- 
ticulars and terms to A. B.C., Messrs. Dorrell, 15; 


| Charing-cross. . | 


HE LIVERPOOL AND LONDON 
AND GLOBE INSURANCE COMPANY. 
Orrices—1l, Dale-street, Liverpool; 20 & 21, Poultry ; 
7, Cornhill; and Charing-cross, London. 
Invested Funds... es tak £3,177,616 
Fire Premiums received in 1865 ... © 739,332 
Life Premiums received in 1865 ... 250,103 
The last year’s Fire duty paid by this office amounted 
to £102,285 9s. 11d., exceeding by upwards.of £34,000 
the amount paid by any other country office. 
The duty is now reduced to ls. 6d. per cent, on every - 
description of property. 
In the Life Department policies are issued with liberal 
conditions, and guaranteed bonuses, ene 
Claims are payable in thirty. days after admission. 


Ave. 10, 1866.] 
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BENS ON’S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. 
Clocks ,, 1,, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 


WALLIS & Co.’s CYLINDRICAL ENVELOPE 


AND 
PATENT “CAP” FOR MAPS, PLANS, DRAWINGS, &c. 


Disc at end 


_ a oe A. 
E 
d rE 
er 
—— 


Showing plan “ Capped.” l 
ESSRS. WALLIS and Co., beg to draw the 


attention of the Colliery Proprietors, Mining Surveyors, Iron 
Masters, Engineers, Architects, &c., to their invention for the pro- 
tection and preservation of every kind of maps, plans, drawings, and 
indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed; and, from the wan‘ of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the ‘‘ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. (1) That it affords a ready index, there being six spaces on 
the “ Cap” for titles or numbers. Any map can be found without 
delay or trouble. Messrs. Wallis & Co.’s “ Covered Case” ror more 
valuable plans, maps, drawings, &c., will be found as useful as a tin 
case at one-fourth its price. The cylindrical envelope is for the 
conveyance of maps, plans, &c., by book post, or otherwise; it 
affords great facilities for transmission saving the expense of wooden 
rollers, and can be used again and again, 

Can be had Retail of ALL Stationers, and Wholesale onty of the 

Patentees, 
Wm. WALLIS and Co., Law and Parliamentary Stationers, 
1, Charles-street, Parliament-street Westminster. S.W. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Orass I. AND IL., & DUBLIN. 


PATENT PLUMB\GO CRUCIBLES 


“THE CRUCIBLES manufactured by the 

PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
onty kind. for which a Mrpan has been AWARDED, and 
are now used exclusively by the English, Australian, and 
Indian Mints; the French, Russian, 
and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &c,; and have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
roetals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable. 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron Mertxe, the average working of which has proved 

o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &c., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S W. 


AENA E ES E E E O se 
pUeERI EUXSs ANTICORROSIVE& 
PREPARATION FOR PREVENTION OF INCRUSTATIOY 
STEAM BOILERS. 
Extract from Testimonials. 

MrJ. ABBOTT, September 28th, 1863. 
Sir,—We have used your Composition for some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, yow 
obedient servants, BARRY BROTHERS, Bonded Warehouses 
Tooley-street. , 
Agent Mr. JAMES ABBOTT, Mill-street, 

Loudon. 


Dockhead, Bermondsey. 


YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d. and ls. per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chemists in town and country.—Wholesale manufactory, 16, Carthu- 
sian -street, Aldersgate-street, E.C. London, l 


NEW BOOKS. 


TURNER’S AND FITTER’S HANDBOOK. 


By T. GREENWOOD, lateof the Royal Arsenal. 
Price 1s. 6d., or Stamps, 
Fourth Edition improved and enlarged. 


HE above is acknowledged by Practical 


men to be the best Guide, both for Wheel and 
Screw-cutting, &c., and to contain the most useful, 
reliable, and extensive sets of change wheels; besides 
the most simple Rules for the above, never before published, 
3,000 copies having been sold in about two months. 
The trade supplied. 
Apply, Messrs. Smrt and GrrEnwoonp, Engineers, 
Lathe and Tool Makers, Reliance Iron Works, California, 
Halifax, Yorkshire. 


BRITISH HOROLOGICAL INSTITUTE, 
HE HOROLOGICAL JOURNAL, 


Vol. VIIL, is now ready.—Contents :—Reports of 
Lectures given at the Institute ; Discussions and Com- 
munications on subjects of Interest; Essays ‘On the 
Detached Lever Escapement,” by EGBERT STORER and 
Moritz Grossmann, and in addition, Twenty-six 
Lithographic Diagrams, and various Tables of Propor- 
tions, Illustrative of the Prize Essay, by Mr. Grossman, 
which received the Award of Thirty Guineas from the 
Institute, price to Members, 6s. 6d., to Non-members, 
8s. 6d., obtainable at the Institute, and the publishers, 
Kent & Co., 51, Paternoster-row, also may be had sepa- 
rately, the Journals Nos. 94, 95, and 96, containing the 
Essay by M. Grossman, and the Book of Illustrative 
Diagrams and Tables, price to Members, 3s. 3d., to Non- 
members, 4s. 6d., free by post, on receipt of payment, by 
Mr, Jonn Moorz, Resident Secretary, at the Institute, 
35, Northampton-square, E.C. 

P.S.—Booksellers are respectfully requested to invite 
the special attention of Watchmakers in the country to 
the above publication. 


UNIVERSAL BREAKWATER, Is. London: J. WEALE. 
RAWINGS, PLANS, TRACINGS, &c., 


executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C, M. and T. are thoroughly 
practical Engineers, 


PRINTING. 

ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 
MADDICER & POTTAGE, 
CRANE COURT, FLEET STREET, 
LONDON. 

Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders, & Engineers’ Valuer, 


ARBITRATOR AND ACCOUNTANT 
Apply for his Circular of upwards of Fifty Trades for 
Disposal. 


OOD ENGRAVINGS, for SCIEN. 


TIFTC and other WORKS.—Illustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Waed. 29, Hart-street, Bloomsbury, London, W.C. 


ENGRAVINGS ON WOOD, 
VERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and 
Advertisers, promptly executed, at the lowest prices, 
by J. F. NASH, 114, Strand, W.C. 

Estimates and Specimen Book sent Free of Charge. 


SCIENTIFIC AMUSEMENTS, 
FREDERICK J. COX, Optician, 
22, SKINNER STREET, SNOW HILL, LONDON, 


DESCRIPTIVE CATALOGUE. 


Szorron I.—Achromatic Telescopesand Microscopes, 


Section IJ.—Magic Lanterns and Dissolving Views. 
Sxotion I1I.—Photographie Apparatus and Materials. 
Szotion IV.—Surveying, and Nautical Instruments. 
Section V.—Galvanic Batteries, Electro Gilding and 
Silvering, Battery Plates and Cells, Electrical 
Machines, Air Pumps, and Chemical Apparatus. 
Each Section Post-free on receipt of two stampe. 


A COMPENDIUM OF PHOTOGRAPHY, giving full and 
intelligible instructions for taking portraits or views. 
Highth edition just ready; 60 closely printed pages, 
crown 8vo. This edition has been almost entirely re- 


written, and includes the collodion process, printing on- 


paper, and opal glass, vignetting glass or paper, enlarg- 
ing, colouring, enamelling, magic photography, &c., &c. 
Post free 7 stamps. 


FREDERICK J. COX, 
22, SEINNER STREST, SNow Hır, Lonpoy, E.C. 


435 
“RECONNOITERER” GLASS, 
10s, 104, SENT FREE. 


HIS “ TOURISTS’ FAVOURITE ” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis ofCarmarthen. ‘ The ‘ Reconnoiterer’ 
is very good.”—EHarl of Breadalbane. “I find it all vou say; won- 
der ully powerful for so very small a glass.”—Earl of Caithness. “ It 
is a beautiful glass.”Lord Gifford. “ Most useful."—Lord Garvagh. 
* Remarkably good.”—Sir Digby Cayley. “It gives me complete 
satisfaction, and is wonderfully good.”—Sir W, H. Feilden. “ For 
its size I do not think `t cau be surpassed.” —Major Starkey, of Wren- 
bury. “Quite equal. that for which I gave £5 5s.”—F, H. Fawkes, 
of Farnley, Esq. “1l ver before met an article that so com- 
pletely answered its m cers’ recommendation.” —Field. “ We have 
found it fully equal to ot. rs which had cost more than four timesits 
price.”--Notes and Querie ‘ What Tourist will now start without 
such an indispensable companion ?’—The celebrated ‘ Hythe ” Glass, 
showing bullet marks at 1,200 yards. and men at 34 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer” and 
* Hythe,” only to be had direct from, and by written application to, - 
Barom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agents anywhere. í 


MODEL STEAM ENGINES, BEAM, TABLE 


Horizontal, Vertical, Locomotive, Oscillatng, &c, with 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordimary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES, &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
pore aa two Stamps. JAMES BOWIE, 178, HIGH 


$ 


THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse 
81, Mark-lane, London, t.0. Mr. H. FERRABKE, Agent. 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


STEVENS’ S MODEL DOCKYARD, 
AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill, Sailing Models of Cutter and Schooner Yachts, Screw aud 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats, anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale, Hnsigns, burgees, and signal flags made 
to order. Steam-ergines, cylinders, etc. 


THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: 14in. 
long, price 3s, 6d. ; 19in. long, 5s. 6d.; 24in. long, 83. 6d.; 30in. long, 
18s. 6d. ; 37in, long, 25s. Packed for the country with full directions 
for working. Established 20 years. 


IPLEYS PATENT METALLIC PISTON 


is the only Piston with thefollowing advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, re sored without removing. Boring bars and 
small engines kept for that purpose, By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwardea, All letters to be addressed to A. 
RIFLEY 14, Brook-street, Lambeth. p 


ESsSRs. WELLS AND HALL have always 
in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c, 
Also, Zinc and Lead Wires, 


THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied; 
MANSFIELD-sTREST, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, EC. 


HEEL, RACK, and SCREW CUTTING 


SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any sizo or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined. Screws cut tè any 


size or pitch. J Wilkinson, Engineer, St. George’s Works 83, St, 
George’s-road, S. London. 
ATENT SAFETY GAS TAP. 


—Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of. the above, which may be had of 
all Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers 
10, Strand, London, Agents wanted. : 


NOW READY, SELLING BY THOUS ANDS. 


THE IMPROVED CUCUNBER AND 
VEGETABLE SLICER, 


JT is so arranged as to be used with the common 
table knife, being made of the best Turkey boxwvod, with 
brass fittings, superbly tinned and finished, cannot possibly corrode 
or get out of order as most of the low priced slicers do; they are ad- 
mitted by all who see them to be the best slicers yet invented. T 
be had of most cutlers and ironmongers. throughout the kingdom, 
(Price is. 6d. each.) 


SAUSAGE AND MINCING MACHINES FROM 10s. 6d, 


J. COPPARD and Co., Inventors, Patentees, and Manufacturers of 
Domestic Implements, 84, Fleet-strea “ondon, E.C. 


OLLOWAY’S PIuLS are decidedly the best 


remedy for all discases of the stomach and bowels, the liver 
and kidneys. They act with so decided an effect, aud yet so gently, 
that people of the most delicate constitutions may take them with 
the utmost confidence. They do notco.tain a single grain of mer- . 
cury, or other deleterious substance, being composed exciusively of 
rare balsams, They are therefore equally safe and efficacious, and as 
& family medicine nothing yet invented or discovered can be com- 
‘pared with them fora moment. With these inestimable Pills at 
hand, together with the printed directions affixed to each box, no 
other medical advice or assistance can be needed inany ordinary case 
of siekness, 
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UPFIELD GREEN, 
JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, E.O, 


_, LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
RAPIDITY AND ECONOMY. | 


[Aue. 10, 1866 


PATENT HOLLOW STEAM PACKING. = NEW WORKS ON ENGINEERING, 
MHE great, and, peeliar advantages, of this (Military, ivi, and Mechanioa) 
structai and applied that the pressure of the steam itself makes the | ARCHITEOTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
Se ee ee Ma ae aie | ee ee 
Giased aud Solid Tabane for Gas, Speaking Tubes Diving Dresses, Gas ATOH L EY & CO, 
, Bags, PETA Goods, or my api of eae articles ; 106, GREAT RUSSELL-STRERT, LONDON, 
Price list or circular, with full description of packing, to be had of A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


the only Manutacturers and Patentees of Hollow Steam Packing. 


POSTER ee neon GituiesL | FQRITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
__ INVENTORS ASSISTED  — | qM H Hl MURDOGH haying aucsweded tothe Basineas of his ate Father ghion ee ar emotie ie 
N Securing, Carrying Out, and Disposing of | various modes of securing protection for inventione at home and abroad, may be had, Gratis, by applying (personally 
ee and Foreign Patent Office, 49, King William-street, London- or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. . 
A Pamphlet gratis, on Cost of Patents, may be had on application, 


PATENTS 


SOUL AND CO. 3, LEADENHALL STREET, | n yR, VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
Pressure & Vacuum Gauges. | Marine Engine Governors. | Transacts every déscription of business connected vith Letters Patent for Inventions. Provisional protection, é to 
Steam Engine Indicators. | Engine Room Telegraphs. | 8 guineas. A “Guide to Inventors” free by post. 
Engine Room Fittings and | Thermometers, Hydro- | ed tee te a ee eae ge 
Tools, meters. J O H N S W À I N 9 
Agent, advises and ASSISTS INVENTORS AND 
IGNERS in obtaining Protection under THE NEW 


DE EPEE : az f = E KEEN : Paa 7 i 
PARLAT LAY AGIS SPSIGN í am i iang. 
a HAW AND ee eed shee Mechantcal MBestqns. Ornamental Begins. Pictorial mMestgn 


LONDON, E.C. Fatent Agent, 54, Chancery-lane, W.C 
Engine Counters (& Clocks) | Salinometers (Long, How). 
g OE J DVICE TO INVENTORS. ' a i 
yee Oe AND e of Society of re ee DRAUGHTSMAN & ENGRAVER ON WwoopD., 
ES 


tion to the Patent Office, 3, Leadenhall St., London, B.C, . C ATALOGUES ILLUSTR ATED. i 
rR. WHITE, BRITISH and | n9 | 

an CE aa PATENT ACANT, o Queen-street, ALL WORK EXECUTED WITH THE GREATEST CARE BY 

Cheapside, London, B.C. Mr. ite having correspon- , ma oo A 

dents in the cnet oe a Le vate drag to his i SEKI L L B D A B PL S T £. 

clients unusually advantageous facilities ror oreign $ 7 ° ; 

Patents. British Patents secured, and Provisional Pro- Estimates supplied with promptness 

tections upon advantageous terms. Country orders executed with the titmost care and despatch. — 

‘PATENTS FOR INVENTIONS. — Messrs. “a 266, STRAND, LONDON. W.C- 


DAVIES and HUNT procure British and foreign patents at 


R sige, Far means ven in ate veltone Or SCIENTIFIC INSTRUMENTS 


London, W.C., and from No. 87, St. Vincent-street, Glasgow. ? 
Bhat ipti Manufactory o 
INVENTIONS secured by Patent or Regis- of every description can be bad at the Man y 
tration, derate terms, b plicati to Mr. WILLIAM , 
BROOKES (of upwards of 29 semy Tm im such metel | wy. LA DID, 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C, eal: KER 
MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MA 


ATENTS.—INVEN TORS (BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), : 
ASSISTED AND. PATENTS SECURED upon i yri ET 
easy terms, oe the Sale and iS a ares 11 AND 12, BEAK STREET, REGENT STREET, W. 
negotiated. ddress, “ Engineer,” 0. . ; n A ’ Tubes. 
9, Parliament-street, ‘Westminster, London. í . Sole Agent for Geissler S Vacum 
N.B.—Drawings, Tracings, and Plans at a very PRIZE MEDAL, 1862, FOR MICROSCOPES, INDUCTION COILS, &C. 
moderate charge. ' . - - - 
NVENTIONS PROTECTED BY Crickmer’s Patent Plastic Metallic Packing. 
Pca or PEP DOTEN z n ont mont FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 
moderate charges. Full printed particulars, free by pos eae i ; HEMP).. «. Is. 4d. 
or gratis on application. Apply to EDWARD Garerrrx | GRICKMERS PATENT PACKING a se tt 11 ae Sh yt DO OE Do, 08 (Gorton). <. 28: 6d. 
Brzwezs (late Barlow and Company,) 89, Chancery-lane, This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
London, W.C.—Established Twenty-two Years. keep it Steam tight, there is a great saving in friction 
, TT : WELL STRETCHED LEATHER MILL BANDS, ‘HOSE PIPES, FIRE. SUCKETS, VALVES WASHERS, &., &c 
NVENTIONS PERFECTED and all kinds CAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 


: at Machinery manufactured by S. SMITH, 204, High Holborn, THE GENUINE CAN ONLY BE OBTAINED FROM 
Ondon. 


a ee ALEX. ROSS AND CO, | 
J J E R NE A GRANGE ROAD, BERMONDSEY. or their Authorized Agents. Prige Lists on Application. 
4, South-street, Finsbury, London ;.10, Rue de la Fidelité, hy ry ay ay F | Pre 
Boni sie, Rue des Mitimes, Brussels. Provisional’ Dio. BOOTS! BOOTS!! BOOTS!!! if 
A PERSONS REQUIRING COMFORT, NEAT- Ani 


tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
NESS, and DURABILITY in the above named articles arə invited to WiiHIPA 


Belgian Patent, 2310s. Circular gratis on application. 
OTICE TO INVENTORS.—Office for try the “EUPODION BOOTS” with “ MOLE’S PATENT HEELS,” they are 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. 


Patents, 4, Trafalgar-square, Charing-cross. Printed 
BUPODION BOOT COMPANY, 


instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in l TA TOR 11; oe Eat 
disposing of or Tonkin seventlons. Branch offices and JA F arrıng don-road, facing Holborn Hill ; and 7 i iN 
agencies in every Continental State and in erica. ate, ND ae ay a lel are eee ee i 
Established 80 years. Full information as to expired or 6, Pembroke-terrace, Glowcester-road, Regent's 
existing Patents at home or abroad. Apply personally or . 
by letter to Messrs. PRINCE and Co., Patent Office, 4, ; Park, near Chalk Farm. 
TEE A as andre nessa THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. “Siu 
TO INVE: RS.—Messrs. Harris and Mills Lonpow AcENTs.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland- 

een PAT ae Saree Draughtsmen, No, 35, South- | road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr. Chapman, Leather Seller, 
au pron-pullgines: Chenery tne) LAP (from pe boner and oO), Kennington-lane, S.B. ae 

i mts for Inventions in the TO HU” _ eee a 

Waited Kingdom, the Colonies, and all Foreign Countries, Provisional | VENETIAN & other WINDOW BLINDS: | TO MOP, BRUSH, AND BROOM MANUFACTURERS 
protection £8 8s. ; : 


Se ee ee PoS description of WINDOW BLINDS and SUN | ŒQ AMUEL WASS having commenced 
TO INVENTORS.—The GENERAL er ie oroen of the best quality, and at the lowest manufacturing Handles for the above; also 
PATENT COMPANY (Limited), 71, Fleet-street, London, | POSSI ices. ae ó 5 ee age ; P 

(Established 1858), obtains PATENTS Yr INVENTIONS af Fixed and W. BITMEAD, o pen e ap ar bi ooie ae a 
Tea Rae eA DEOOR Gt. eth events: 11, FREESCHOOL STREET. | Stamford Saw Mills, John-street, Roupell-streets 


CHARLES S, BAKER, C.E., Secretary and Manager, l LONDON BRIDGE, §.E. Lambeth, Price lists forwarded upon application, 


ua. 10, 1866.1 | 


RANT’S PATENT PO 
RAILWAY, with trucks and turn-tables, is 
acknowledged by purchasers to effect a saving of one- 


half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out 


farmyard manure, especially when the land is too wet | 


for carting. Earth moved and lakes emptied by econ- 
tract. Full particulars on application to Mr. J. Grant, 
at his Steam Factory Love-lane, Bankside, Southwark, 


E, 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 


WHEELER & WILSON’S SEWING MACHINES, 
Are now able to supply makers of the above machines 
with all the castings, &c., required for them. Also 
Hooks ready for use, well-finished, and every one tested. 

A. complete set consists of Stand, Crank, and Pulleys; 
the machine castings planed and bored; together with 
a Hook in good working condition, which will be for- 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. 


{RON MERCHANTS; 


SNOW HILL, 
BIRMINGHAM. 


One Minute’s walk fromthe Great Western Railway Station. 


AARAU Mat ET a oars} 
OENORO ESS 


BOOKS OF SECTIONS SUPPLIED on APPLICATION. 
H G. C O O MBS, 
a 


Opposite the “ NAPIER,” 


BRANDON ROW, NEWINGTON CAUSEWAY, S.B. 


0? 


d 


Girders, Wrought. 
Ditto, Cast. 
Columns. 
Tanks. 
Railings. 
Staircases. E oR 
Machine Castings. l 2pm 


Iron Work estimated or yV 
designed, x 
‘) HOISTS FITTED UP 


4% PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


rmana UR 


Having purchased of M. Perin, of Paris, the sole 

right to Tmportand Sell his BAND SAW BLADES 
yy throughout the United Kingdom, beg to announce 
“yi. that they are now in a position to supply these Saws 
Ale trom 1-16th of an inch to 8 inches ın width, and up 
i; to 50 feet in length, 


ee ee 
i = Sn 


ok 
7 EENS 


The vast superiority of Perin’s Band Saws over any 
: others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 


S. W.and Co. keep a large stock of all sizes up to 

# 2in. wide. from which they can supply orders to any 

fain part of the kingdom, within twenty-four hours 
w) notice, x 


For Price Lists apply to 


WAV) SAMUEL WORSSAM & CO.,| 


SAW MILL ENGINEERS, 
304, KINGS-ROAD, CHELSEA. 


ATIONAL INSTITUTION for DISEASES 
of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr. BARR MEADOWS. 8. Hinde-street, W. 

Open on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants. 
THOMAS ROBINSON, Hon, Sec. 
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Trade O ZC ooo a 
“on each 
<a DES 
| ell} elescope. 
Mark Be A per 


THE “DYER” TE 
WITH LEATHER SLING AND CASE, 10s. 6d. ; 
y 15s. 6d. ` 


This Telescope has an Achromatic Object-Glass 1'1 inch in diameter. It possesses a magnifying power of 144 times 
superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN MILES. The 


ty 


_Astronemical Eye-piece and Sun-glass, magnifying 324 times Superficial, converts it into an Astronomical Telescope, 
showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
rate, and are equal in every respect to one of a much higher price. 


Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E.G. Wood, at the Chief office 
No, 12. ILLUSTRATED DESCRIPTION POST FREE, 


MANUFACTURED ONLY BY E. G. WOOD, OFTICIAN, ETC., 74, CHEAPSIDE, LONDON. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 
MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SURHW-CUrTING LATHES. 


ROSCOE’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES.. | | 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 
Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 
ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &c. 
TESTIMONIALS AND PRICES POST FREE, 
APPLY TO 


EDWIN HE. NEWBY 
2394, KING WILLIAM STREET, CITY, 


LATE 
31, CHEAPSIDE, E.C. 


The above Lubricators grease every particle of steam previous to its passing through the valves into 
the cylinders. 


OPE, 


OR WITH ASTRONOMICAL . 


of EXCELSIO R”? * PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
hi easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID. 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip. Price from £6 6s.—Price Lists Free, 


WHIGHT & MANN, 
148, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


The Best and Cneapest 


In England are at all times to be obtained at 


PHILLIPS and COMPANY, Tea Merchants 
8, KING WILLIAM STREET, CITY, LONDON, E.C: 
Stron to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per Ib 


Most Delicious Black Tea is now only 3s, 6d, per lb. 
RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., Is. 8d. 
PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
THE BEST AND CHEAPEST. Inferior Houses copy this statement for 
obvious reasons. Therefore be particular in addressing to — 
PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
London, E.C. 


A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. 

PHILLIPS and CO. send all goods CARRIAGE FRE , by their own Vans, within eight miles of No.8, King William- 
street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN 1N ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO. haveno connection with any House 
in Worcester or Swansea. ; 


PHILLIPS & COMPANY? 


S Teas 


G% 
AN 
W 


ESTABLISHED EIGHTY YEARS. 
PAPIER MACHE ENRICHMENT MANUFACTORY. 


W.SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
Estimates on receipt of Detailed Drawings. 
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COCR A PINE eae Se tee 


LATHES, FLOORING, DEALS, MAHOGANY, &c. 


AND EVERY DESCRIPTION OF TOOL FOR l on White. Yellow, 
AMATEUR TURNERS. g-inch Flooring. se se ws 10s. 6d. and lis. dd. ... .. 10s. 6d. and lls. Od. per square, 
$o jj wae ee ... 128, Od. to 13s. 0d. 1.  ... 12s. Od. to 14s. 0d. » 
Lathes Complete, £7 5s., £9, £11, £16 16s. L ai se ae las, 6d. to 15s. 6d. .. . 15s. 6d. to 17s. 6d. yy 
Chucks, and all kinds of apparatus fitted to lathes. & ,, Matched Lining ... ses — 12s. Od, ... ase — 13s. Od. gy 
Engineers’ FILES and toots of every description. 2, 


”»”. wae wee eons 138. od. eve t.. — 14s. Od. 
AMERICAN TWIST DRILLS AND SELF-CENTRE. ’ Yellow Battens, £10; Yetlow Deals, £18; ditto, Short Lengths, £15 per 120 of 12 feet. 


ING CHUCKS, for holding all-sized drills ; . PRICE LISTS AND MOULDING PATTERNS POST FREE. 
AMERICAN SCROLL CHUCKS OF ALL SIZES. 


124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD 


a 


JOSEPH BUCK, J. TERRY & BON, 109, BOROUGH ROAD, S.E. 


L. SUGDEN AND CO. æm 


SAW MILLS AND MANUFACTURING JOINERS, 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


AMATEURS 
LATHES. 


Rd. PHARGR, 


SS 


a e 


eee WESTMORELAND WORKS, 
77, GT. SUFFOLK-| [ : WALWORTH COMMON. a 
STREET, | | (nn 
wooo A a M PRICE LISTS ON APPLICATION AEN 
tatnes zady tor ue |T AMBERT BROS., Tube Mills, Ion and Brass Works WALSALL 
The smallest size will divide into two 
LATHE WORKS. , 


pieces a one-inch bore pipe in three revo- 
lutions, leaving clean, true edges. Is the 
most simple and efficient tool. Will repay 
He cost immediately by saving files and 
ime. 
Size No. 1, for ł to lin, bore pipes, 128. each 
» 2, forlto 2in. 20 
s 3, for 2 to 3in. ss 308s. ,, 
35 3a, for 3 to din. 8 40s. dou~- 
ble handle. 
No. 4, for Cast Iron to din. outside, 46s. to 
8in. 51s, per set. 
A man may divide a in. pipe in two 
minutes. No. 4 has three cutting rollers 
and double handle. ; 


CAMUEL COHEN AND SON. 
; ENGINEERS and MILLWRIGHTS, LATHA and TOOL- 
MAKERS, SMITHS and [IRON FOUNDERS. 84 and 85. Cow Cross street 
and 5, Greenhill-reuts, West Smithfield, London. E.C., have on hand the 
largest stock in England of every description of hand or foot lathe:. 
self-acting and screw-cutting lathes, punching and shearing machines 
four-pillar standing presses.— Screw-cutting, Turning, Boring, and 
Planing for the Trade.—Several second-hand planing and drilling 
machines to be disposed of.— Illustrated Catalogue on application. 


39 8. 99 


RICHaRD H. TAUNTON & 

HAYWARD, 

STAR TUBE WORKS, BIRMINGHAM. 

PATENT LAP-WELDED BOILER TUBES, 

Gas, Steam, and other Tubes, 
Fittings, ete. 

PATENT COMBINATION RATCHET 


Repo ee S | 
a) -a = SSS 
ERLE ee et eee es 


4 AA Pen AA eG Ara aT gfe aa om 
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— = - - 4 7 ; 
MACHINE TOOLS, AS LATHES, TOOLS, AS LATHES, BRACES, OR RATCHET AND 
PR Drilivg, Slotting, Planing, Shaping, Screwing, Punching, . SWING BRACE IN ONE 
and Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular ` LT 
Saw Renches. lifting Crabs, Jacks, Blowing Fans. Small Steam SRS, (DAVIES AND TAUNTON’S PATENT. ) 
Eneines, Portable Parallel Vices, Glazers and Grindstone Troughs, in g 
Stock. -EDWIN J, OXLEY, Engineers’ Tool Depot, 43, Port-street, ; 

TEE GEORGES GLOVER & CO.’S 
HEATED AIR ENGINE, IMPROVED DRY GAS METERS 

¥>OR all small purposes, such as driving Printing ’ 

It “Presses and Lathes, hoisting, pumping, and for STANDARD GASHOLDERS, AND TESTING APPARATUS. 

agricultural uses, the above Engine is the cheapest that 


can be found. , 
It can be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 


INTERNATIONAL EXHIBITION, 1862. 


thirty shillings a ton. t needs no engineer, and PRIZE MED A L, PRIZE MEDAL, 
twenty minutes attention suffices to run it aday. No ° 
water being used all danger of an explosion is done CLASS X. CLASS XXXI. 
away with. For further particulars apply to 

W : Y , E D wW À R D S A N D C O is e For ingenuity, &e.”? ae For superiority, &e.” 

. 7, CASTLE SON DON SQUARE, CITY, 3 RANELAGH WORKS, 
EET ae N G a AGH ROAD, PIMLIC : 
MATHEMATICAL INSTRUMENTS o! RANELAG CO, LONDON, S.W. 

nest quality at moderate prices. W. F. STANLEY, Great 15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 
Turustile, ee cle rg een man of DE ee GRAN E 
From 108. 6d. to £40. Price Li ost free. anley’s trea on Y 
Mathematical Drawing Instruments, Bs. post free. 4 mae Pe o "~N G tas OAD 3 B ERM 
TTTAATATRIALAT. WADAUITNA TNROMDTT. GFE Ay sons te § 
ATHEMATICAL DRAWING INSTRU- FT Sar By Her Marcy's G 
MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, j IN is. 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &, }) | É SSE ; ve: 
Vi P J.T. & T. OAKLEY’S 
PAs H THE BEST AND CHEAPEST MADE. 
AE ie a ee un 7 me 
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TESTIMONIALS, 


OAKLEY’S PATENT DOUBLE PNEUMATIC. PUMPS. Chief 
Prize Certificate awarded by the Jury of the Royal Horticultural 
Society. July 24. 1864. 


EXTRA PRIZE certificate awarded by the Floricultural Society 
Walthamstow, August 31, 18 ‘4, i 


Illustrated and price sheets by post. 

: = aay on CAUTION—OAKL«Y’S PUMPS are labelled 
ENRY EVANS, 1, Endell-street,| 7 - O PATEN". 

Long-acre, Philosophical Instrument Maker, 


kiectrical, Galvanic, and Electro-Magnetic Apparatus, MOREWO OD’S PATEN T CoN TIN vous ROOFIN G&HsETS of GALVANIS “xD IRON 


made or tepaired, Batteries made to order. New and 


Y: 7 Ny 


JOHN ARCHBUTT & SONS, 


201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
ably low. Every article warranted. Second-hand Instruments’ of 
all kinds, by the best makers, always in stock, 


f : . In lengths of 50 to 600ft. and upwards, by 2ft. wide. CHEAPER THAN FELT WHEN FIXED COMPLETE, 
second-hand Electrical, Galvanic, Chemical, and For price, instructions as to fixing, &c., apply to the patentees, 

Scientific Apparatus always on hand. Silk or Cotton- 

covered Wire of high conducting power in any size or MOREWOOD & Co., 

ae Cael ‘Cells, Porous Pots, Binding Screws, DOWGATE DOCK, UPPER THAMES STREET, LONDON, E.C.; LION WORKS, BIRMINGHAM, AND 


; . ETTINGSHALL IRON WORKS, BILSTON: 
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TUCK’ S 
PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 


J. H. TUCK AND C0., 
beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SBEET Inp1A-RUBBER. 

BUFFERS, 

Host, TUBING, BANDING, &c. 


J. H. TUCK AND CO. 116, 
CANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


— 3 


a 


a STEAM ENGINES, 
[\/\ 2} HORSE POWER, 
Roe T i Horizontal, with Governors, 
ce iy’ Pumps, &c., 
Ese 
Bo) Complete, £15 15s. 


IRON CORN BINS eas es sac 258. 
WHEELBARROWS es “a aw. 258. 
CHAFE CUTTERS eu eee we 458. 
LAWN MOWERS... Pe ioe a» 708. 
GARDEN ROLLERS ris aie a. 358S. 
GARDEN SEATS... Made nn can Lee AOS 
HURDLES. & WIRE NETTING. 


RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


WATER-POWER ENGINES! 
PEPE Compact and Economical 


Engines have now been mostsuccessfully applied to work- 
ing Hoists and Cranes in Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. i 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T, M. PEARCE, 21, Thornton-road, 
Bradford, Yorkshire. 


JAMES MUNRO 


(From Messrs. Holtzapffel and Co.) 

ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c, Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 

4, GIBSON-STREET, WATERLOO-ROAD, 8, 


i W. & A. GLOVER, l 
ENGINEERS, MACHINISTS, 
LATHE, AND TUOL MAKERS, 

191, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
| W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs toinform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 35s. 
JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) ees 
ENGINEER AND. BUILDERS’ PATTERN 
MAKER. 


83, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged rrom instruction according to 
requirement, 
Castings for Model Engines kept in stock. 
LEATHER DRIVING BANDS 
for Machinery (Well Strétched), 
Leather Hose Pipes, Fire Buckets, &o. 

W. GOODWIN, AND CO., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. 

_ Price List Free. 
SS S ge gg 
QTEAM PUMPS, for Feeding Boilers, Raising 
K Water, Turning Auxiliary Power, &c. Sizes from 24in. to 
12in, diameter, PORTABLE STEAM ENGINES, from 4-horse power 


and upwards, fitted to ordinary Hotizontal Multitubular Boilers. 
JOHN CAMERON, Egerton-street Iron Works, Hulme, Manchester. 


a A ew 
NSTRUCTION IN CIVIL 
ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c. For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER, at the Cape 
of Good Hope), 31, Duke-street, Westminster, 
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FOR THE EFFICIENT CLEANSING AND EXAMINATION OF HOUSE DRAINS AT ANY TIME. 
Manufactured Solely by ; 


JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
~ FOR MARCUS BOURNE NEWTON, 
WHARF No. 4, KING’S CROSS GOODS STATION, LONDON, 


Where is always on hand a large Stock of 


SALT-GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in. DIAMETER; FIRE 


BRICKS; CLAY RETORTS ; and TERRA-COTTA GOODS OF ALL DESCRIPTION. 
Adamantine Clinkers, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. 


——— om 


MANUFACTURER OF IMPROVED 


CO OPEN AND CLOSE FIRE 
ee e N) 


i a KITCHEN 
RANGES, 
ENGINEER, 
MRA i i ait AND 
ee A - -HOT-WATER BATH 


APPARATUS ERECTOR, 
i, Water-street, 
NEW BRIDGH-STRERT, 
BLACKFRIARS, E.C. 
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Estimates sent, post-free, on applica. 
tion. 
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IMMENSE SAVING OF LABOUR. 


TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM. ROAD MAKERS, &c., &o. 


BLAKE’S PATENT STONE BREAKER, 
OR ORE CRUSHING MACHINE. 


For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


Itis rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
Superior, Australia, Cuba, Chili, Brazil, and throughout the United States and England.. Read extracts of 
testimonials :— 

H. R. Marsden, Esq. 

Sir,—We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months. crushing 
emery, &c., andit has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw about 20lb. weight, chilled cast iron, 
broke off, and was crushed in the jaws of the machine 
to the size fixed for crushing the emery. 

THOMAS GOLDSWORTHY & SONS. 


Alkali Works. near Wednesbury. 
I at first thought the outlay too much for so simple an 
article, but now think it money well spent. 
WILLIAM HUNT. 


Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and quartz, WM. DANIEL, 


_ Our 15 by 7in. machine has broken 4 tons of hard 
, winstone in 20 minutes, for fine road metal, free from 
dust. MESSRS. ORD & MADDISON, 

Stone and Lime Merchants, Darlington. 


oar . Kirkless Hall, near Wigan, 

. Each of. my machines breaks from 100 to 120 tons of 
limestone or ore per day (10 hours), ata saving of 4d. 
per ton, JOHN LANCESTER, 


, Ovoca, Ireland. 
My crusher does its work most satisfactorily. Jt 
will break 10 tons of the hardest copper ore stone per 


hour, WM. Q. ROBERTS, 
———— ! in ` _ General Freemont’s Mines, California . 
Ee ` i The 15 by 7in. machine effects a saving of the labour 


= of about 30 men, or 75 dollars per day. The high esti- 
Te , mation in which we hold your invention is shown by 
l the fact that Mr. Park has just ordered a third machine 

TULLE et te ES HATA for this estate. SILAS WILLIAM, 


POUNTAINS Letes 


For CIRCULARS AND TESTIMONIALS APPLY TO 


H. R. MARSDEN, SOHO FOUNDRY, 
MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM. 
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a W. BLACKETT, 
Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERSY, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS. _ s 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 63, E 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 18, 14, 16, 18, and oe Jong. Twenty Drilling avd Boring Machines, of various sizes; power Slotting Machines. 12in, stroke ; 
8.1 8 8 Z, and lin. plate; double-ended ditto, for 3 and lin. plate; Shaping Machine, 10in. stroke; ditto, with 


Punching and Shearing Machines for 3 1. 3, 4 
two tables, 10in. stroke; ditto, with two working heads and two tables, wita bed 9ft. long, stroke 16in,; Plate-bending Rolls, 8ft. Gin. long; Planing 
Apply as above. 


Machine aft x 2ft, ditto, ain. x a ; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. 


À : te ' MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERDS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above, 


Self-acting, Turning, and Screw-Cutting Lathes, 
OF THE FOLLOWING SIZES, 
For Sale, and Ready for Delivery :— 


Height. of Centres. Length of 8ed 
a Feet. 


ii : 


1 me = 


o 


< oy i 
l i 


rn eee 1 
BE] 
<< ad 


[i fii — z 
Qa Aaa i A 


— 
——_ 


y m ot 


Lonpon : Printed by Mappick and Porraas, 1, Crane-court, Fleet street, and Published by Guorce Mappicx, at the Office, 2, Shoe-lane, Fleet-street, London, where Hs w, and Eo 
should be seut, Published in New York by WILLMER and Rogers, Fullarton-street. 188 4 


| Engineering, 


REGISTERED FOR] 


= £ 


| 
s 


mmm 
SLIL 


|m 
an 


= 


g 


[TRANSMISSION ABROAD. 


x 


| Hann 


aN 


piit 


Ba iit 


Huilding, Inbentions, Electricity, Photography, Chemistry, te, 
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THE NEEDLE-GUN 


NHE manufacture of the cartridges for the needle- 
gun issimple in character. The 68 milli- 
metres long cartridge case, of common cartridge 
paper, which holds charge, sabot, and projectile, 
at the point at which it is twisted round is fur. 
nished with a bottom of but one_thickness, that the 
needle may easily perforate. ‘The sabot consists of 
a slip of stiff paper, first rolled up and then pressed 
together. It is shaped in a screw press when 
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on the shape of the sabot. Paste gives the neces- 
sary stiffness to the bottom and centre. When 
the sabot has taken the hollow for the projectile 
and that for the percussion cap by means of the 
first pressing, it is then slit up at the top end. 
The exploding composition is set in its place and is 
fixed by a second application of pressure. In the 
first operation the pressure is applied directto the 
hollow for the shot; in the second the press 


rolled up. The form of the paper slip is dependent | plunger presses directly on the pill, 
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The greatest portion of the repairs in the weapon 
are found to be required in the needle, which is 
somewhat liable to get out of repair. The needle 
tube is also a weak part of the weapon. But with 
allits weak points it should not be forgotten that 
many a Prussian battalion is now using the weapon 
served out in 1884—nearly twenty years ago. 

The celebrated Snider weapon or converted 
Enfield is next on our list. Fig. A shows 
the Enfield rifle converted_to_a_breech-loader 


on the Snider principle, showing the breech 
open to receive cartridge; h, breech closed 
—the shaded portion showing the moveable parts; 
7, section showing the striker and cartridge 
position ; %, vertical view, showing the moveable 
breech drawn back to remove the exploded cart- 
ridge. B, section of Government breech-loader 
cartridge ; /, cartridge after firing. The method 
of conversion is simple, about two and a quarter 
inches of the upper part of the barrel are cut 
away at the breech and a solid breech-stopper, 
working sideways on a hinge, is placed in the 
opening thus made. A piston passes through this 
stopper, and when the breech is closed, this piston 
receives the blow from the hammer, communicates 
it to the centre of the cartridge, and fires the per- 
cussion cap in the base of the cartridge case. 
Compared with the needle-gun, -we have two 
additional pieces and one extra movement, viz., 
twisting the rifle with the left hand to throw out 
the old cartridge. But there is an extra advantage. 
By adopting the extractor we are able to use a 
metal cartridge, which prevents the escape of gas 
at the breech and improves the shooting; so that 
the Enfield-Snider shoots a third better as a breech 
tham it does as a muzzle loader. The cartridge 
shown above is even more important than the arm. 
The bullet has the hollow at the base and wooden 
plug, but the circumference has four shallow 
grooves filled with wax, which keep the barrel 
lubricated by every discharge. In the fore part of 
the bullet, whish is also hollowed, a wooden plug 
is inserted, and this tends to improve the shooting. 


The Boxer cartridge-cage has its peculiarity shown 
at 1. The sides are formed of a coil of very thin 


sheet brags, the edges overlapping, and the outside 
covered with waxed paper. Thus, on firing the coil 
is expanded go as to fit the chamber perfectly and 
prevent escape of gas. This cartridge may be 
damaged, crushed, or knocked about anyhow, but if 
it can be got into the gun at all it comes out, after 
firing, a perfect cylinder. The converted Enfield 
is two ounces heavier than before conversion. It 
can be fired with accuracy eight rounds a minute, 
or, if rapidity only be necessary, fifteen rounds. 

We come now to the Lindner rifle—an American 
—the arm to which the Austrian muzzle-loader is 
being converted, and shown in Figs, GD, and E. 
The first two figures show the weapon, the third 
shows the moveable chamber. Fi turg itself at 
b round the front lock screw, while the front catch 
at a falls into a spring, which forces up the 
chamber as shown at B. The moveable union joint 
between the chamber and the barrel is formed by 
a nut cut out at top, and which can turn on a 
small handle provided. It catches hold of the end 
of the barrel by a thread cut in it, drawing up the 
chamber by an annular set-off. The required 
annular neck of the mouthpiece of the chamber is 
turned deeper than shown in E. The original 
Lindner had a solid projectile, without a sabot, 
and a conical powder case, closed at its pointed end 
by a twisted cotton stopper. This last is easily 
pulled out by the teeth on loading, upon which the 
cartridge, on being placed in the chamber, easily 
empties itself. The main advantage of the weapon 
is the ease with which it can be loaded in any 
position ; but the fact that the Cap is separate from 
the cartridge prevents rapidity in shooting. The 
action of the rifle may be thus described :—Having 
been discharged, the hammer is put to full cock, 
the handle is raised to a vertical position to release 
the projections, the bolt being drawn back to its 
full extent. The soldier takes a cartridge from his 
pouch, and places the cap on the nipple ; the 
cartridge is then turned over and inserted in the 
breech, the handle turned to one side, and all is 
ready. On the back of the trigger plate is a vertical 
pin which passes through a hole in the stock, the 
upper end of which, when the breech-block is 
t‘ home,” is free to enter a slot in the bottom of 
the block, against which, when the solid portion is 
in any other position, the pin comes and prevents 
the trigger being pulled back a sufficient distance 
to release the scear from the bents of the tumbler, 
whether at full or half cock. 

Among the crack rifles now ‘appealing to 
public sympathy” is the Cochrane (Daw) rifle— 
shown in Fig. F, which is a longitudinal section of 


en 


in our next. 


the breech and adjacent parts. , The arm has but 
four moveable pieces, besides those of the lock, to 
wit :—the breech-block, shown in longitudinal sec— 
tion, with an attached operating lever forming the 
trigger-guard, and a locking catch (breech-block 
and operating lever, forming the trigger-guard, 
and the locking catch, which prevents the guard 
opening when firing, may be all in one piece) ; 
the cartridge shell extractor ; a lever for operating 
the same, and a rod for connecting the shell- 
extractor with its operating lever—part of the rod 
being made to form a spring for returning the 
extractor, after drawing the shell, and for returning 
its operating lever to its place. The breech-block 
A, works on a rolling bearing at its rear end, the 
bearing axis being opposite tbe centre of the bore 
of the barrel, so that its support is exactly where 
wanted at the time of firing. The bearing is a 
cylindrical projection formed on the block, fitted to 
a seat in the back part of the receiver, A central 
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pin, with ring attached, is inserted through this | 


bearing, to keep the block iu the receiver, while the 
ring is used for slinging the gun. 
block, against which the cartridge shell is supported 
in firing, is spherically convex. The end of the guard 
serves a8 a spring to keep the breech-block and 
lever in position. In the Daw cartridge the head 
gx gim of the case is used for fulminate or igniting 
composition, The back part of the slide for with- 
drawing the cartridge extractor is dove-tailed, and 
fits inte a corresponding cutting in the arc of the 
ever. 

There seems little doubt at present that the 
principal weapons, apart from the Saider—the 
needle-gun we leave out of the question—are the 
Remington, the Berdan, that of Mr. Cochrane of 
New York, and the Henry (Edinburgh). This 
latter is an improvement on the well-known Sharp, 
the breech bemg on that plan, modified to take 
in the splendid Boxer cartridge. ‘The addition 
consists of a striker or piston in the lump which 
forms the breech-piece, and of an extractor worked 
by the lever and acting very efficiently. This rifle 
is probably the strongest of all. The Burton 
weapon in a good deal resembles the needle-gun, 
but is lighter, ang uses the ordinary American 
copper cartridge ¢ase, whichis withdrawn when 
the slide is pulled back, and jumps out of the cham- 
ber. In the Berdgn rifle a joint in the middle of 
the breech-piece allows it to be depressed so as to 
prevent its rising on explosion. A small button, 
like that of the Remington, takes the upper rim 
of the cartridge and makes it fly out of the loading 
chamber over the sioulder of the shooter. Allen’s 
arm has an action somewhat resembling that of 
Berdan’s, but having no joint m the middle the 
breech-piece is apt to jump up. A moification 
of the Mont Storm weapon also has a chamber 
hinged so as to turn forward on the barrel, 
It is used with a new copper cartridge, which 
is extracted by its edge being driven into a 
groove in the chamber, and which holds it 
till it is turned over. Henry’s (American) repeat- 
ing rifle has a magazine containing fifteen cart- 
ridges under the barrel, one of which is succes- 
sively brought up to its position behind the breech 
and is thence pushed into the barrel. The locking 
is yery weak, and the whole too complicated for 
rough military work. The Smith (American) rifle 
is a yery simple piece of mechanism, being a mere 
hinge below the breech, connected above by a steel 
snap. The base of the cartridge ig thus allowed to 
drop into the breech-piece half an inch, which 
length is exposed for Suerg but having no rim, 
gives poor hold for thg Bagers,” Another weapon, 
of which we have no parbiculars, “the Joslyn rike; 
is a greatfavourite with the Americans, and was one 
of the few breech-loading prizes at Wimbledon. 

It may not be uninteresting to notice en passant 
that the Ziindnadelgewehr was presented to 
Napoleon IIT. six years ago, and his artillery com- 
mittee immediately commenced comparing all the 
guns which loaded at the breech. Over a hundred 
models were tried, and it was only last year that 
the arm was adopted which is stated to be such a 
clipper, and so very superior to the celebrated 
Prussian weapon. ; 

We shall have some concluding details to give 
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No. 72, August 10 :—Drilling and Riveting Boiler Plates 
(Illustrated).—The Atlantic Telegraph.—The Use and 
Abuse of Materials.—The Yorkshire Industrial Exhibi- 
tion.—A Public Library Wanted for London.—Mathis’s 
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TERMS OF SUBSCRIPTION. 
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One Copy Weekly, for Three Months, Post Free 3 3 
os Six Months » ' 66 

99 Nine Months i 9 9 

5 Twelve Months ,, 13 0 

Monthly Part, Post Free, One Quarter ... 29 
Volume 1, bound in Cloth .. sae se . 46 
Volume 2, do 5 6 


Stamps received; 64. extra for postage. 
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OF SCIENCE AND ART. 

Every Tuesday, Twopence, Monthly Part for 
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* * Title Page and Index for Vol. IT. is now ready, 
Price Twopéncé. Cases for binding, One Shilling 
and Sixpence, 

It is solicited that all back numbers be ordered at 

once, as they are now being reprinted. 


TITLE PAGE AND INDEX. 

#,* In reply to numerous correspondents we 
beg to say that the Title Page and, Index to Vol. I., 
price 1d., and the Title Page and Index to Vol. IL., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 
postage stamps addressed to the Publisher. 
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TO ADVERTISERS. 
Tae Enerish MECHANIC AND, MIRROR or SONCE 
enjoys a very extensive circulation throughout the 
United Kingdom ; large parcels of weekly. numbers 
and monthly parts are regularly despatched by 
steamer and packet, to the United States, as also to 
Canada, Australia, and other British colonies. 
The advertising columns of the journal, therefore, 
offer unusual advantages to manufacturers and 
others seeking to extend their trade either at home 
or beyond seas. The publisher will be happy to 
forward estimates to intending advertisers, upon 
receipt of prospectus and particulars as to number 
of insertions and space required. 


SANITARY SCIENCE. 
HE recently published records of the Registrar- 
General have made all thinking people start 
aghast at the awful picture of suffering, misery, 
and death therein set forth so plainly, and more 
graphically than could be depicted by the brush 
of our most celebrated painter. Starting with 


* cholera, six cases,” the figures of the Registrar-~- 


General ran up with alarming rapidity week by 
week, until they swelled over the boundary of a 
thousand—for the week ! Side by side with this we 
had ‘‘ pictures from the hospital,” far too harrow- 
ing for our columus, but telling how mothers were 
stricken by the fell disease, and infants left help- 
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less ; how children, too, died in their parent’s 
arms, and death was so rapid as to recall the 
oft recurring cry in De Foe’s description of the 
Plague—“ Bring out your dead!” But a short 
distance from the Royal Exchange down to the 
Isle of Dogs, from the Thames away back over 
Victoria Park, including “ rural Hackney,” and 
both banks of the Lea, the cholera has raged 
most furiously, and the supplement to the Registrar- 
General’s report presents a picture of the most ghastly 
description, and the limning of it has been suffered 
by an All-wise Providence to help out seme bene- 
ficent purpose. “Suffered” we say: then what 
is the cause? °Twere hard to answer, yet may we 
be allowed to guess at it. Overcrowding—placing 
fifty people where ten only should be allowed to 
reside ; ineffective and bad drainage—sewering 
badly for ten, and consequent failure to serve fifty ; 
_ carrying on of noxious trades; prostitution, de- 
bauchery, licentiousness—filth, and greed. That 
all-comprehensive word—Self! will take these in. 
Let us rise from the foundations, which to begin 
with are bad; our system of drainage is bad, our 
sewers are over-loaded—stirred up by a shower or 
two of rain and exhaled as poisonous gases itno a 
stifling atmosphere, which receives all the foul 
fumes, and throws them back into the sleeping and 
living rooms of the myriad inhabitants of this vast 
metropolis, producing at once a nausea in the 
stomach, which finds vent in retching and diarrhea, 
followed by cramps, and ending in death in the 
hospital, and the brutal sepulture of a London 
cemetery. 

There is one thing more to enter up in the cata- 
logue. The refreshing rains descend upon the 
earth to make it glad, and to minister to the 
wants of man. But man throws into the streams 
and rivers the refuse of his daily life and Jabour— 
the poison which, properly utilised; would be 
returned to him again a blessing; being cast 
aside uncaringly, and therefore selfishly, comes back 
to him as a death-creating poison. ~ With his 
drinking water at the Hast-end of London, the poor 
man drinks in his bane. From filthy tanks, 
cesspool-environed cisterns, from a poisoned river, 
he draws- his daily water supply in a foul kettle, 
or bucket, or jug; and a few hours after—such is 
the o’er true story, such the rapidity with which 
the fatal virus acts—he is either a corpse or a poor 
suffering hospital patient. To those- who desire 
exact, information, we recommend a perusal of the 
medical pamphlets now being sown broadcast, the 
Registar-General’s returns, and a visit to the now 
notorious -London ‘Hospital. There are many 
hospitals in London—that at the Hast-end is a 
model one, and has for weeks past been full of 
writhing facts. | 

In the name of all that is good and charitable 
and true, is there no cure for this state of things ? 
The universal cultivation of the three essentials 
here mentioned would go far to exterminating 
cholera— goodness, charity, and truth ; and the day 
will doubtless come when this will be more widely 
seen than it now is, when their cultivation will be 
esteemed of moré value to man than the most 
exact of sciences or the ‘‘ natural talents ;’’ but for 
that time we cahnot wait, with such shrieks of 
agony rising from our midst as now do rise. 

We want an efficient Sanitary and Poor Law 
Board for the Metropolis. 
We will not place in the hands of police and social 
charlatans the ‘* purveying of nuisances and minis- 
tering to the working man.” We have too recently 
had a taste of police rule, the last we trust that 
will ever be felt in this kingdom: we want 
no more. But we require an independent Board, 
which shall work independent of the Metropolitan 
Board of Works in some things, and in conjunction 
with it in others. And no officer in this proposed 
Board shall be removable on a change of 
Government. We would commit the Workhouse 
Infirmaries, the Workhouses, the distribution of 
relief, the removal of nuisances, the supervision of 
medical officers of districts, the carrying-out of 
the Act in connection with workmen’s dwellings, 
and the supervisorship of common lodging-houses, 
without restriction, to this Sanitary and Poor Law 
Board ; we would also have a good staff of paid 
officials, and an unpaid “ house of representatives,” 


This to begin with.’ 


made up from the parishes. 
were adopted we believe that much good would 
be effected. With two or three scores of Acts 
of Parliament and hundreds of different kinds of 
officers—all for the good of the working man and 
his still poorer brethren, absolutely nothing is done 
—he takes cholera in the mass, he dies, is thrown 
into a shell and a grave, and his family are per- 
haps pauperised.. If no thoroughly remedial steps 
are taken the same sad story will have again and 
again to be recorded; but such horrors cannot 
exist for ever, for even the worm will turn and 
endeavour to sting the foot which treads. it to 
torture. . fs a 

Then, is the Legislature to go pheasant shooting 
and deer-stalking over the breezy fields, and away 
among the mountains, without making any sign or 
movement in this matter? Unfortunately such is 
the case—our sapient Government adjourn the 
question till next year! We have London placarded 
with women-terrifying ‘‘ precautionary” placards 
anent cholera, but no honest attempt has been 
made by the ruling powers to grapple with the 
whole matter—to stand in the way and endeavour 
to stay the King who rides forth on the Pale Horse. 

We have for the present had our say—more we 
cannot do. It remains for others to take up the 
ball where we have left it: may it be taken hold 
of and pushed so vigorously forward that not 
another year shall pass and find the greatest me- 
tropolis in the world as defective in drainage and 
cleanliness,in many parts, as Black Town, Bombay, 
or Constantinople. : 


THE ELECTRIC LIGHT IN LIGHTHỌUSES. 
“FT will never answer, sir, never do,” was re- 

marked by a nautical individual, some years 
ago, when the electric light was first introduced 
experimentally at the South Foreland Lighthouse. 
The said individual believed there was nothing 
like ‘‘ile,’ and no doubt felt as did that Scotch 
lady who, when gas was first introduced into her 
town, wondered ‘‘ what was to become of the puir 
whales.” And certainly the Fates appear to be 
against the electric light. At the South Foreland 
for six months the light gave excellent results, 
for during that period it was in charge of Pro- 
fessor Holmes, the patentee. Then the folks at 
the Trinity House bought the Professor’s stock, 
and, after sundry costly alterations, moved it into 
Dungeness Lighthouse, where it does not appear to 


have given that satisfaction to the Board which it 


could and would have done had careful attention 
been paid to its necessities. Some. correspondence 


has passed on the subject between the Elder. 
‘Brethren and the Board of Trade, from which we 


learn that at Dungeness, between June, 1863, and 


. December, 1864, the light failed, wholly or 


partially, for a total’ of 119% hours—the ordi- 


nary apparatus having been recalled ‘into 
use for 262 hours. On. further scrutiny 
of this correspondence, we find that none 


of this derangement is attributable to the electrical 
part of the machinery. . The most frequent causes 
of failure being ‘ want of steam,” ‘short supply 
of water,” “want of draught.” Of course, if 
such items are to be written up against the light, 


and stand as good evidence, it has no fair chance. 


We may note here that the most important extinc- 
tion of the light occurred on the 15th of February 
last, when for fifteen minutes there was no light. 
The cause wasthis: The light-keeper went asleep 
during his watch ! the engineer on duty was in the 
boiler-room reading the papers! and the carbon- 
holder got to rest on the top of the lens! So soon 
as the keeper awoke, he found the light out, and, 
proceeding up stairs to see to the re-illumination, 
the slight shaking caused by his progress was suf- 
ficient to free the holder, and cause the lamp to 
resume burning! Now, there was no necessity for 
either the keeper going to slecp or the engineer 
reading the papers, for three of each are employed 
in the building, and there is therefore no strain 
whatever on their faculties or energies. 
engineer been minding his business, the defect 
should have been instantly discovered by him, 
owing to the flashing of the light from the 
machine. But, down goes this item of sheer 
“ carelessness ” against the light, and the Secretary 


If these measures 


Had the © 


of the Trinity House innocently remarks that 
“No oil lamp could be extinguished in the 
same way!’ And the remark of the sapient 
Secretary must stand good, for oil lamps are with- 
out carbon conductors. But the Elder. Brethren 


are determined to try the matter further, and here 


we would recommend them to do one or two things 


before they go on. First, there is wanted a lam 
which will give a uniform and steady light—the 
whole of the optical arrangements, in fact, require 
immediate attention. Next, it is necessary to have 
an apparatus set up for ‘‘ converting ” sea into fresh 
“ aerated ” water to suit the boiler; or, where fresh 
water is handy, to provide that the supply shall be 
unfailing. We do not think that, with Mr. Wilde’s 
apparatus, recently illustrated and described in this 
journal, there is much fear of failure in that respect. 
Lastly, get the men to pay attention to their duties, 
and we feel confident that the electric light will be 
found better and therefore cheaper, than that now 
employed. In connexion with the boiler, attention 
should be paid to draught, so that there may be no 
chance of failure or great waste of uel,—and an 
excellent opportunity is here affordeld Mr. Rich- 
ardson for pushing his petroleum furnace into 
popularity. 

Respecting the item of expense, the authorities 
state that the light at Dungeness costs, “ everything 
included,” nearly £759 per annum. ‘They also 
give some interesting particulars respecting the 
French system, which we append. The first 
French light was erected at Cape La Héve, near 
Havre, in December, 1863. The magneto-electric 
apparatus is worked by two 3-horse power steam 
engines, located at the bottom of the tower. Only | 
one of these engines is used at atime, excepting in 
foggy weather, when both are driven. No com- 
mutator is used to reverse the currents, sothat each 
carbon is successively subject to positive and 
negative currents, thus ensuring the equal consump- 
tion of both carbons. The apparatus continuing to 
operate well, in November last a second light- 
house was erected ata distance of 300 feet from the 
first. The cost of the light per hour -is 2°179 
francs—of oil lamps 1:948 francs. “The ‘relative 
intensity of the lights is reckoned as 6,512 and 
630. ‘ Thus there is an economy in favour of the 
electric light in the proportion of °00308 to ‘00040. 

We can only. again express the hope that 
“ draught,” “optics,” “grate surface,” ‘ water 
supply,” and ‘ fuel” may receive all the attention 
they deserve before the Northern Commissioners 
take Mr. Wilde’s apparatus in hand; and that, 
when it is so taken, the ‘ keeper” may be able to 
keep awake, and the engineer be induced to leave 
newspaper reading for his “‘ watch below.” | 


PURIFICATION OF DRINKING-WATER. 

A feasible process has been patented by Mr. 
Alfred Bird, of Birmingham, experimental chemist. 
This process is based upon the known affinity of 
hydrated alumina for organic matters, which it not 
only combines with, but renders insoluble, so as to 
precipitate them along with itself from the water 
in which these organic contaminations may be dis- 
solved. The well-known’ power of earth or com- 
mon soil, also, we may add, to deodorise decom- 
posing organic matters probably depends more upon 
the alumina or clay than on anything else in the 
soil. Mr. Bird’s process consists simply in dis- 
solving a few drops of a solution of neutral tersul- 
phate of alumina in the water to be purified— 
twenty drops to each gallon, he says, at a cost of 
one penny for thirty gallons, or very much cheaper 
in large quantities. In six to eight hours a pre- 
cipitate falls, which Mr. Bird explains as consisting 
of the organic matter contained in the water, com- 
bined with the alumina and with any lime which 
the water may also contain; and which falls in the 
form of sulphate of lime. The carbonic-acid gas 
liberated from the lime carbonate goes to sweeten 
the water, and give it that refreshing and sparkling 
effect which carbonic acid gas is well-known to 
give to water. . 


Bue Potson.—In a pint of strong “decoction of 
quassia, dissolve 60 grains of corrosive sublimate, 
and two drachms of muriate of ammonia, Label 
accordingly.—The Druggists’ Circular. 


MACHINE. MANIPULATION.* 
Screw Tarpaps—-cuntinued. 
NEE slide rest will conveniently turn the taper 
_ ends of small taps, but. long machine taps will 
often be more easily managed by. adjusting the 
poppet=head, to the required position, and using 
the, ordinary: lathe traverse. ; 
Attention to turning of these cones, or, in lengthy 
language, frustums of right cones, will be amply 
repaid by the, saving of time-in the screwing 


process. Jt may also be mentioned that the conical 


recesses in the ends should be smooth, to facilitate 
the turning of the cones, and to prevent injury to 
the centre cone of the poppet-head ; also to. give. 
the necessary security to the tap. while using it. for 
screwing nuts by the lathe, the recesses must be of 
proper sizes, according to diameters of taps. Qil 
channels for these recesses need not be very deep, 
consequently they may be made by. means of a 


punch with conical end, haying three suitable pro- | 


jections thereon. 


taps cause them to break in hardening is not. quite 
true, and if it were, the remedy would be, to fill 
the openings with clay or some other material, to 
keep out the water. 

It will be found an improvement in hand taps 
to make a set of three, of different sizes ; instead of 
making the full thread of No. 1 tap the same 
diameter as the full thread of No. 3 tap, which is 
the. usual mode. No. 1 should be smaller than 
No. 2 by one-hundredth of its diameter; No..2 
should be smaller than No. 3 to the same amount; 
consequently, while turning them to the proper 
sizes, previously. to screwing, these dimensions 
must be observed—if not, a. larger amount of work 
will fall to the screwing tools than should be 


allotted to. them; it is also, necessary to measure | 
the smallest part of the cut, because. if the cutting | 
tool is pointed and the traverse is coarse, the | 


difference between. the largest and smallest is con- 
siderable, | | 

‘The writers private opinion concerning the 
difference of diameter in one set of hand taps, is, 
that. No. 1 should be. more than one-hundredth 


of its diameter smaller than No. 2; but such an | 
innovation would be too, extensive to be suddenly | 


adopted. - 
The taps being tried by hardening, properly 
softened, recesses in the ends finished, these ends 


truly: turned, and the cones made, also the parallel | 


portions of the right diameters, the operator may 
commence screwing, which includes these con- 
siderations: the angle of the thread, the pitch of 
it, the proper depth of the, thread, and the tools 
to make it. 

The particular shape of the thread will not 
admit of much discussion in this series, because. 
taps must be made to suit all kinds of general 
purposes connected with all sorts of steam, engines 
and other machines now in course of construction ; 
for this. reason it is desirable. that tap threads 
should be so shaped as to become applicable ‘to 
wrought iron, cast iron, brass, and Muntz metal; in 
order to render them generally appropriate to 
metals of different degress of tenacity, we must 
adopt the elegant V form with curved extremities, 
introduced by the industrious and original W hit- 
worth. .To him we are also: indebted for selecting 
the angle. 55°, as that which shall be subtended 
by the two sides of the thread, thus, securing a 
permanent proportion. between the height and 
pitch. This greatly economises the amount of 
apparatus requisite for screwing, when effected by 
the lathe. l | 

Concerning the pitch, it may be remarked that 
the inelegant term “ pitch” should be rejected, 
and another selected that would convey to an 
ordinary. person, not a machinist, the same idea 
that “ pitch,” conveys to an engineer when dis- 
cussing screw-threads. In this respect, our in- 
genious neighbours, the French, are superior to 
us, and also in some other expressions relative. 
to screw-making; but it is sufficient for this 
occasion to use the ordinary term. E 


of pitches by Whitworth is nearly, adapted to their 


respective diameters for. all ‘sizes b elow din, i 
* By Cameron Knight, - 
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from 14in. upwards, all the pitches appear to be a | 


great deal too. coarse for the diameters assigned 
to them. It is highly probable that much power 


is lost, or, if not lost, is misapplied; it is also- 
‘probable that a large amount of breakage to 


threads and destruction to bolts is occasioned by 


using such great pitches; the reason generally 
given is, that fine threads wear out too soon; 
_but if we find by observation that 14in. or 2łin. 


bolts are continually breaking, instead of the 
threads wearing away, it is plain that the one is 
much too strong for the other. If it should be 
noted that nut-threads and bolt-threads generally 


wear and break during the ordinary progress of | 


wear and tear, we may conclude that the threads 


are too weak; the contrary to this is the fact. 
By examination of broken bolts generally, we 
observe that, in nine cases out of ten, the threads 


are. about as gocd after the bolts are broken as 


-ends as easily as ever; and if we wish to ascertain. 


in what particular part of the bolt. the separation 
took place, we generally observe it is in some 


. part of the thread which was not supported by 
the nut. | 7 l 

Again, itis very rare to. hear of nut-threads, 
giving way; one nut, the thread in which was. 


originally. full, will wear long enough to break six 
bolts whose threads are too coarse for the bolt’s 
diameter. 

These facts, among others, have Jed the author 


to conclude that the pitch of thread that is used 


Wo: - 


| usually the case for the taper ends of taps. 
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assist in making the nuts fit when placed either 
way first upon the bolt. The tooth of a gauge 
for small work requires careful filing to the 
standard hob, and also. adjusting to a right angle 
with the length of gauge; if not, it will be of very 
little value ; making the tooth of a larger one is a 
much easier operation. These gauges should be 
made of thin steel, to allow the light free passage, 


which indicates any improper inclination of the 


thread, whenever the tooth is applied thereto. And 
it should be remembered that it is more convenient. 
to shorten the tooth sufficiently toprevent touching 
the bottom of the thread, although it is not abso- . 
lutely necessary. It will be found that one of 
these simple and easily formed gauges will suffice | 
for a great number of threads; also, that gauges 
for hand taps require to be about two or three 
inches long, and for machine taps and other general 
work about six or eight inches. a 

By referring to Fig. 1 it will be plainly seen that 
the extreme depth of the thread is greater than is 
This 
being an innovation of the writer, will again be 
mentioned. In this place, however, it is necessary 
to mention that the writer intends this unusual 
depth of thread to. be continued from the end of 
the tap to the dividing mark, No, 4; at this place, 
the tap when at work should be heavily cutting, 
which requires the extreme depth of thread at No. 
4 to be only four-hundredths of the tap’s extreme 
diameter below the finished depth at No. 8 or 9. 
the extreme depth at No. 6 being two or three 
hundredths below. By this arrangement the 
thread is made two-thirds full at No. 1, because 


FIG.) 


a 


qe 


fora 3in. bolt is coarse enough for one of six 
inches, and that the pitch of a 2in. bolt is suf- 


ficient for one of about three or three and a half 


inches. ; 

_ Although it might be thought desirable to adopt 
finer pitches for bolts generally, the common angle 
of 55° for the thread could still be conveniently 
made use of; and the present usual thickness of 
nuts might easily be increased, if it should be 
thought that finer threads require it. 

The present system of pitches having become 
rather extensive, we must net be very sanguine con- 
cerning any innovation, which could only be ap- 
plied by individuals to meet individual require- 
ments; neither should any one expect much en- 
couragement for introducing novelties concerning 


this particular alteration; he would probably meet 


with quite the reverse. . 

For the present we dismiss this subject, and pro- 
ceed to the screwing. 

The single-point screw-tools we commence with, 
which may be of various angles, until the. latter 


| part of the process, when, they should have the 


angle 55° indicated by Figs. 2and 3. Fig. 2 is 
for ascertaining whether the thread is at right 
angles to the tap, or, in lengthy language, whether 


a line which is at right angles to the tap’s longi-. 


tudinal axis, and which equally divides a thread 
at its. base, will also equally divide it at its summit, 

This definition is so constructed as to apply to 
V threads, square threads as they are called, and 


also, to. circular ones; but the form of the gauge 


depends upon the shape of the thread it is intended 
for, although the middle of the tooth upon the 
gauge for a y thread corresponds to the middle of 
the teeth upon the others. — | | 
The use of such a gauge for taps is necessary to 


the depth at this place is as much as one-tenth 


under No. 8 or 9, which in an inch tap is a tenth 


of an inch, in a two-inch tap two-tenths of an inch. 

These various depths of thread will -be found to 
aid the production of a good thread in the nut, and 
to facilitate the starting of the nut-thread, which 
is not so unimportant as if may seem to. some; a 
tap that rotates a number of times without starting 
the threads not only causes loss of time, but also 


enlarges the opening in the nut, and eventually 


destroys the tap by reducing its diameter. 

It may now be seen why the nut should enter 
upon the tap when new, only one-tenth of the 
length of thread ; which, being two-thirds full, ad- 
mits of much wear, and also grinding, when 
required. : 

For our present consideration of tap-threads, it 


‚may be stated that the gauge indicated by Fig. 3 


can be used while adjusting the tool to the required 
angle, both while grinding and. fixing to the tool- 


holder. f 


Although steel is mentioned for these and simi- 
lar gauges, it is by no means absolutely necessary 
to use it, because but little friction attends the 


proper handling of gauges of all descriptions; for 


gauges similar to Figs. 2 and 3 close-grained, 
sheet iron can be used, and will endure several 
years with good management,, The proper way 


to make such as are shown by the figures is to 


double the iron, cut out and file two together, and 
cut the double off, or file it off, to open them, 


Liquip Bracking.—Boil one ounce each of pow- 
dered galls, starch, and copperas, and two ounces 
of white Castile soap, with two quarts of water, 
then strain and mix with three ounces of fine ivory 


black and six ounces of molasses, 


end of the arm wu? (Fig. 4) has ascended the in- 
clined side of its cam w?, and rests upon the level 
surface of the same. The type is pressed up 
against the levers 23, and sueh levers as are not 
opposite to nicks sink in, the cams on the shaft 
Jj continue to rotate in the direction of the arrow 
(Fig. 9), and by: the action of the type on the 
levers 23, 74 the indicators e? on the ends of the 
segments w* are set according to the nicks in said 
type. In this position the levers are held by. a. hook 
ut operated by a cam on the shaft 74, and at the 
conclusion of these motions the cam u? has revolved 
so that a feed takes place, the click g driving 
along the line of type, and this in turn pushing 
the stop c4 until it is arrested by coming in contact 
with the shoulders of the heads 4 of the lever 28, 
while atthe same time the latch y? is forced back 
and made to release the line of type as shown in 
Fig. 12. The feed is performed by a single weight 
or spring, but before the type is discharged the line 
is relieved from this by the opposite curve of the 


cam acting upon the lever u2, and it rides upon. 
the level surface of the edge of the cam wheel. | 


The forked ends of the discharging pusher kt now 
approach the type, striking it at three places, and 
push it off the platform on toa distributing con- 


veyor which has just been caught by the detaining | 


hook (Fig. 9). As soon as the discharge is effected, 
the stop ct moves back to its original position, the 
next type is pressed up against the levers z3, and 
the operation is repeated. To ensure the proper 


arrival of a distributing conveyor at the moment | 


the discharging pusher k4 comes into action, the 
shafts S and T are geared together by equal wheels 
o and n; they therefore revolve alike. As the 
shaft S propels the type-carrying wheel, the move- 
ment of the latter must be so. timed as to bring a 
distributing conveyor into position a little before 
each action of the discharge-pusher, which takes. 
place twice for each revolution of the shaft T. On 
the carrying wheel eighteen distributing conveyors 
are shown; the revolutions of each wheel are 


ascertained by the.- machine. 
‘divided into. two groups, and consist of-cuts upon, | 
the edge within spaces. formed by certain lines, of | 
which the upper set are within seven lines. and the, 


points of the conveyors being ‘at equal distances 
apaxt, and the wheel set, so as to bring that 
point opposite the detaining 


the: conveyor is always caught in time 


toreceiveits type. The position of the indicators, 


e issuch as to effect the set of the indicating 
points on the distributing conveyor ag it approaches 


: the discharge opening, and before it is: caught by. 


the detaining hook. After a type is received the 


conveyor moves on with the casrying wheel, being 


returned to its advanced position by. the, tail of the 
lever u% coming in contact with the stationary stop 
us, and it carries the type firmly: held. by the spring 
a8, until it has arrived at the mouth of the proper 
channel or type case, at which place there is an 
excavation, or set of excavations, in the grooves of 
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the rim m*, corresponding to the set given to the 
indicating points at starting, and which represent 
the letter. carried. The conveyor is accordingly per- 
mitted to fallin, and its projection 7 is caught by 
the detaining hook x’, holding it there until the 
type is discharged into the case by the pusher 4 
as previously explained. It may be remarked here 
that before a type is taken from its place by a dis- 


tributing conveyor, the indicators e¢’ (Fig. 12) 


FIG.Ve9. 


must be set to act properly upon the indicating 
points of that conveyor; this isaccomplished by a 
system of sliding bars and levers brought into play 
by means of nicks cut on the shanks of the type, 
each type having a certain order of nicks whereby: 
both their thickness and their denomination are 
These. nicks. are 


therefore asone to 18 of the shaft T. The starting 


JOSI v hook at the 
| discharge opening . when the pusher is out, 


precision and rapidity. — 


box are thirteen thin and nicely constructed, levers, 
supported in a horizontal position, all upon one 
axis, and arranged in groups, so that their position 
will correspond with the spaces formed upon the 
types. Six of these belong to the upper, and seven 
to the lower set of spaces. Fig. 9 represents a 
plane view of the distributing stand, Fig. 10 is a 
similar view, partly in section, Fig. 11 is a hori-, 
zontal section of the same, the line 1, 2, Fig. 12, 
indicating the plane of section ; Fig. 114 is a trans- 
sverse section of the same, taken in the. plane 
indicated by the line 3, 4, Fig. 10. Fig. 7isarear 
elevation and Fig. 13 a front view of thesame. 
The levers are shown in two groups in Figs. 12 
and 13. . 

It remains now to describe the mechanism for 
setting type shown in Fig. 1 to 6, 18, 19, and 22 
to 26—which we shall endeavour to finish in our 
next, with the remainder of the illustrations. 

The front left-hand half of the table, Fig. 1, is 
devoted to the parts operated by the compositor, 
and is also the part where the type is received and 
formed into column. At the back is the receiving, 

channel f, where the type is delivered, by the setting 
conveyors and forms a long line. The channel 
_ terminates at the top of the galley M, upon which 
a column of type is shown in the act of formation. 
This galley (or holder) is adjusted by. means of set, 
screws 2°, between flanged rails Mt, secured to the 
galley bed. The channel f extends from the 
revolving receiver R2 to the head of the galley, 
which is closed. by the follower e¢! hinged to the 


| outside of the galley bed. For lines of varying 


length different followers have to be inserted, and 
they must therefore be so attached as to. be easily 
removed and replaced. As the type advances in 
the channel f, the compositor pushes it along with 
a bodkin until its advancing end strikes the end of 
the, follower e10. Here the line is, divided by a 
thin plate adjusted to an oscillating lever g°, and 
which may bemade adjustable thereon to suit, lines. 


| of varying length. An eccentric cam, bW, which 


is operated by a suitable handle, serves to,push the 
plate between the type in the channel, and to cut 
off sufficient for one line. 


ACTION OF AIR ON COAL. 
© The recently published observations of Varren- 
trapp. upon the oxidation of coal by atmosphenic air 
have disclosed some.curious results. The coal 
which he experimented on was gas coal from certain 
‚mines in Westphalia. The. coal was. dried and. 
pounded, and the powder, which passed through a 
quarter of a millimetre sieve, was used for examina- 
tion. The powder was next placed in a, three- 
necked Woulffe’s. bottle, one neck being for the 
entrance, and the other for the exit of the air, while, 
the middle one gave passage to the bulb of a ther- 
mometer, which rested. upon the coal in the bottom 
of the vessel. The air, rendered perfectly pure by 
potash, &c., was measured by passing it through a 
gas meter; it then came in contact with the coal, 
_and afterwards bubbled through baryta-water, the 
amount of carbonic being determined from the 
quantity of carbonate formed by a given amount of 
air. The coal was exposed to different tempera- 
‘tures by immersing the bottle in a paraffin. bath ; 
‘air was passed for some time through the entire 
-apparatus before each experiment. 530 grammes 
of coal exposed for 30 days of 24 hours, at from 
159 to 18° C., to a current ofair, gave off 0°109 
‘gramme of carbon in the. shape of carbonic aciq. 
. 584 grammes were moistened with boiled water, 
‘and heated to 110° ; the eoal only rose to 97¢, and in 
: 10 days gave off 0:529 gramme of carbon. Between 
130° and 140° the first-mentioned quantity gave off 
/0°538 carbon in 24 kours. Up to this time the 
‘temperature of the coal has been lower than that of 
the bath. When, however, the latter was heated — 
to 160°, the thermometer in the. coal rose to 170°, 
and 1°64 grammes of carbon were oxidized in 24 
‘hours ; on heating the bath to 170° the coal showed 
-atemperature of 180°, and in 48 hours 2°74 grammes 
: of coal were consumed. _ : 


The Atlantic cable is working with wonderful 
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PHOTOGRAPHIC GOSSIP. 


UMEROUS as the dry processes are ‘‘ the cry is 
stilltheycome.” A very simpleone verystrongly 
recommended by some of the best Edinburgh 
authorities appears in a recent issue of the British 
Journal of Photography, and is thus described :— 
‘* The plate is coated with good commercial bromo- 
iodised collodion, and, after being excited in a 
decidedly acid bath, is then washed in a dish of 
water—two changes of the water being sufficient if 
the plate be intended for use within a week, but 
an additional change being required if the plate is 
to be kept longer than that time. A saturated 
solution of gallic acid (about three grains to the 
ounce) is now poured over the surface of the plate, 
which is then drained for a few minutes, and 
finished by being made to receive a coating of 
hot gelatine of the strength of four grains to the 
ounce of water. When dried, which may be accom- 
plished either by heat or spontaneously, the plate 
is laid aside ready for use.” 
_ Photographs versus Pictures.—It is now man 
months since that, at one of the first of the South 
London Photographic Scciety’s meetings, a well- 
known photographer and dealer in photographic 
goods evinced a desire to champion a not’ very 
popular section of the photographic community by 
asserting in defence of a very glaring and now 
universally admitted blunder, that if white paper 
in the place of skies was not artistic the public 
liked it, and that it paid better to please ‘‘ the 
public,” than to please artists. We were not, there- 
fore, so much astonished as we might otherwise 
have been to find the same gentleman coming for- 
ward in the pages of a photographic contemporary, 
and arguing against artistic taste and culture on 
the score of time being more advantageously 
employed when devoted purely and entirely to 


money-making. This may be the photographic 


creed of the writer in our contemporary, and for 
him it may be a very good one, but why waste time 
which may be so profitably’ employed money- 
making, in merely preaching it? But let us ask the 
gentleman who gives bold utterance to a creed so 
degrading to the feelings of all true artists, 
why may not the elevation of photography 
as an art be one and the same thing əs its 
profitableness as a business? There is plenty of 
room, urgent need, for the display of artistic 
knowledge, taste, feeling, and refinement in photo- 
graphs, Heaven knows. What architect could use 
an architectural photograph as he could his appren- 
tice’s perspective drawing in making out a correct 
ground plan of any building? Why does nearly 
every landscape photograph violate the Jaws of 
linear and aerial perspective? Why are photo- 
graphic portraits so monotonously unvaried in effect, 
expression, pose, and character? The replies to 
even these few questions will amply suffice to 
demonstrate the necessity which exists amongst 
photographers for artistic knowledge and taste, 
because the source of all the errors such replies 
would explain are to be found in the absence of these 
identical requirements. If the photographer had a 
knowledge of linear perspective, he would select his 
point of sight with better taste, and not distort the 
forms of objects to the right or left of his lens, and 
make yards look like miles and miles look like 
yards, by placing his lens so ridiculously near the 
ground plane of his view. He would know that if 
foliage in shadow is black in the foreground it should 
be many shades lighter in the remote distance, and 
that the mere front elevation of any individual is 
not enough to constitute a portrait in the best and 
truest sense of that word. | 


A Decided Novelty in Photographie Portraiture. 


—The craving which induces photographic por- 
traitists to clutch at any novelty, however trifling 
and unimportant in itself, and which, by dint of much 
shedding of printer's ink and indirect puffing, ma 

be made to assume a factitious popularity, is n 

wholesome sign. Thatits accompanying symptoms 
should be aw unusual number of advertisements, 
concerning businesses to be let or sold, and universal 
complaints about ‘‘ bad business,” isin our thought 
anything but wonderful. One of the boldest and 
most original of these novelties is that just intro- 
duced by Mr. Ross, of Edinburgh, viz, aquatic 


cartes-de-visite. Mr. Ross, one of the few photo- 
graphers whose works display artistic ambition, 
has so arranged one of his studios, that it contains 


a tolerably large sheet of what the play-bills 


‘would call “real water,” on which genuine boats 
are afloat, and in which water weeds are growing. 
A cleverly adapted view of Loch Katrine forms the 


background, and the sitters are represented in the 


‘acts of rowing, fishing, etc. 
Printing on Plain Paper.—The preparation of 


paper having unusually sensitive properties is thus- 


described in the French paper Ze Cosmos. The 
paper used is highly sized and is brushed over with 
the silver solution, acidulated with nitric acid. It 
is then taken into the dark and dried. After ex- 
posure it is developed by being put into a solution 
composed of acetate of protoxide of iron, to which 
is added from time to time a few drops of the 
above sensitizing solution—water alone suffices for 
the fixing. . 
Presentation to the President of the South London 
Photographic Society.—-The Rev. F. F. Statham, 
B.A., F.G.S., ete., having iavited the members of 
this society to meet him at his house in the interval 
of the recess, the occasion was seized to tender him 
some trifling testimonial of the warm esteem with 
which he has inspired the members. A very hand- 
some portfolio filled with choice photographs of 
various kinds was therefore duly presented and 
pleasantly received. It is some years since Mr. 
Wall, Mr, Frank Howard, Mr. Shadbolt, and Mr. 
Ackland, names with which all reading photo- 
graphers are perfectly familiar, met to arrange the 


inauguration of this society, and which is now by far’ 


the best attended, most popular, and flourishing of 
all such societies. This is due to the persevering 
and continued efforts of the president, the vice- 
president, and others, who worked in a most spi- 
rited manner to establish the society. 

Obituary.—Two gentlemen, whose names are 
associated with the earliest literatureof photography, 
have past from us for ever. These are Frank 
Howard. and Thomas Delf. The former gentle- 
man, son of the R.A., was one of the earliest 
members and most active supporters of the Liver- 
pool Photographic Society, and the latter was for 
some time sub-editor of the Liverpool Photographic 
Journal. Mr. Frank Howard was best known, 
perhaps, as a lecturer‘on art, and Mr. Delf, under the 
nom de plume of “ Charles Martel,” as a writer on 
art ; but photographers were indebted to both these 
gentlemen for much that was useful, instructive, 
and interesting. Mr. Delf started the Photo- 
graphic Art Journal some few years since ; but, 
owing to some difficulty in getting the photo- 
graphs given with it ready in time for publica- 
tion, the speculation proved a failure, as did also 
another of Mr. Delf’s speculations, viz, the 
Artist, a journal similar to that bearing the same 
name and published in Paris. Mr. Delf also con- 
tributed some valuable papers to the Art Student, 
and also, some years since, to the Art Journal. 

Wide Angle View Lenses.—In a series of papers 
published under the head of “ Practical Art Hints,” 
in the British Journal of Photography, Mr. A. H. 
Wall points out, as one of the evils attendant 
upon the use of wide angle view lenses, the en- 
larged proportions of objects occupying the extreme 
right and left of photographs taken with them, 
this being the natural result of wide angle views 
taken with instruments of such a character as 
to necessitate their being used without sufficient 
space between the instrument and the plane of the 
picture. Many photographers will thank Mr. 
Wall for these useful hints, which bear so directly 
upon their occupation, and go far to show how a 
sufficient study of mechanical aid and improve- 
ment in apparatus, combined with artistic know- 
ledge and feeling, may help to place photography 
in amore prominent position than it has hitherto 
taken among fine arts in our country. 


The report of the directors of the Pneumatic 
Dispatch Company states that a series of carefully 
recorded experiments as to the cost and facility -of 
working has been made, from which it appears 
that 120 tons of goods can be passed through the 


tube per hour at a speed of eighteen miles, the | 
July. ? 


cost being under one penny per ton per mile. 


NAIL-MAKING MACHINE. 

Mr. R. C. Robinson has patented a nail-making 
machine on a new principle. He claims that 
besides making nails with good points and heads, 
it turns them out much more quickly than the 
machines hitherto used, these latter producing of 
1$-in. nails 180 per minute, while the new machine 
makes with ease 380 in the same time. The old 
machines are fed by hand, requiring a person to 
each machine, but this is self-feeding, and one 
person can easily tend two machines. ‘The old 
machines are fed with a strip of the same width 
as the length of the nails to be cut from it; thus 

-inch nails require strips of 14-inch wide to be 
fed by hand into the machine; but the new 
machine, for the same length of nails, feeds itself 
with a strip six inches wide, detaching four nails 
from the strip at each cut. There is no reason- 
why strips of twelve inches wide, or more, should 
not be cut up into nails in a machine of propor- 
tionate strength, and so save a deal of labour in 
cutting or preparing strips. The nails now used 
require annealing after they are made, but those 
produced in this machine are not hardened in the 
process of cutting, and so do not require any 
annealing. 


ANIMAL FORCE AND ANIMAL FOOD.* 


CoNCLUSION. 

Frankland has determined the amount of force 
capable of being given out by various articles of 
food, by noting the rise of temperature produced 
by deflagrating known weights with chlorate of 
potash under water. From the results thus 
obtained, the following table was calculated, show- 
ing the amount of force developed by one gramme 
of various foods when consumed in the body. This 
is expressed in metre-kilogrammes, or the force 
necessary to raise a kilogramme (2°4lbs.) to the 
height of a metre (3°28 feet). The food is.in its 
ordinary condition, and the per centage of water 
it contains is appended. 

Actual energy developed by various articles of 
food when consumed in the body :— 


Metre- Per centage 
Name of Food. kilogrammes. of water. 

Cheshire cheese ... 1908 

‘Bread... 2 oe 1201 4A 
Milk adore age ois 266 87 
Potatoes ... 482 78 
Apples 315 82 
Oatmeal ... 1798 et, « 
Pea meal ... 1765 — 
Flour ... 1797 = 
Rice ... 1760 — 
Arrowroot : 1901 — 
Mackerel flesh 738 705 
Lean beef ... 623 70°5 
Beef fab... ese ane 4113 = 
White of egg ... 266 86'3 
Isinglass o oe on 1700 = 
Hard-boiled egg ... 1030 629 
Carrots Sas 243 86 
Cabbage ... 198 88'5 
Cocoa nibs 3149 — 
Cod-liver oil ... 4127 a 
Lump sugar 1800 — 
Butter Sa nas SB 3331 — 


The above numbers show, in a very striking 
degree, the advantages, as a source of animal force, 
that the dry, farinaceous cereals possess over the 
animal foods. This is, however, principally owing ` 
to the amount of water the latter contain; for 
when dry they have somewhat the advantage over 
the cereals. But it will be observed that both are 
enormously surpassed by the fats and substances 
which contain fat, such as cocoa or cheese. The 
superiority of cod-liver oil as a source of force to 
every other substance is also very remarkable, and 
justifies its great use in medicine. Indeed, the con- 
densed form of nourishment afforded by the fats 
has long been known. The chamois hunters, who 
have to undergo continued and severe exertion 
among the peaks and glaciers of the Alps, are 
accustomed to take with them as provisions nothing 
but fat and sugar. They say that these substances 
are more nourishing than meat, for they have 
learnt by experience the rich supply of force-pro- 


ducing matter these substances afford. 


It will be observed that some vegetables also 
have very low force value, on account of the 
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amount of water they contain. Indeed, apples, 
cabbage, ete., almost as much deserve the name of 
drinks as milk or beer. But the different values 
of the various articles of diet become more evident 
when they are stated in an economical form, with 
the cost attached, as in the following table :— 


Weight and cost of various articles of food required to 
be consumed in the body, in order to raise 1401b. to 
the height of 10'000 feet. External work equal to one- 
fifth ofactual energy. 

Weightrequired, Price 


Name of Food. lbs. per 1b. Cost. 
s. d. s. à. 

Cheshire chees 1'07 0 10 011 
Bread se u 1:77 0 2 0 3} 
Milk... .. ae w«. .. 802 5d. per quart 1 34 
Potatoes se se ese e 443 0 1 0 4} 
Apples . . 6'77 0 1k 0 10 
Oatmeal ... 1:05 0 22 0 3 
Peameal s. 1°21 0 3% 0 4 
Flour 1°19 0 22 0 34 
Rice eee oon see nee one 1-27 0 4, 0 5 
Mackerel lye yeeros 2 89 0 8 - 11} 
Whiting ee s.s ses e 6°56 1 4 8 9} 
Lean steak se .. ... 3°42 1 0 3 5} 
Beef fat .. we 0.52 0 10 0 52 
Leanham «a w. 26 1 6 4 1 
Butter e sa wo. 0'6 1 6 0 113 
Arrowroob s.. ave 112 1 0 1 13 
- White of egg... .. 8°02 0 6 4 0} 
Isinglass bikin vase seeet eo 16 0 20 1 
Hard-boiled egg... ... 2'07 0 6% 1 15 
Carrots s.e se ee ee 8.78 Oo 1} 1 13 
Cabbage «. . 10°77 0 1 0 102 
Cocoa nibs. ... 0°67 1 6 0 11; 
Sugar 1'15 0 6 0 7 


o> 
“D 


Bass’s ale... e 
Guinness’s stout ... 25 

The position occupied by oatmeal as a cheap 
source of force shows that its extensive use appears 
thus founded on sound economical principles. 
Certainly few foods can compete with it in respect 
to its capability of affording support to the bodily 
functions at a minimum of expense. The compara- 
tive small force-value of animal foods, combined 
with their high price, render them (according to 
the foregoing table) most uneconomical articles of 
diet. It should, however, be remembered, the 
relative digestibility of the various foods is a con- 
dition of considerable importance, not only on 
dietetic grounds, but also from purely mechanical 
considerations. It has been mentioned above that 
the labour of digestion is itself a comsiderable 
source of internal work, though we are ignorant 
of its amount. Jt may therefore frequently 
happen that the ready digestibility of an article of 
food may more than compensate for its otherwise 
inferior yalue as a source of force. 


THE WAY FELT HATS ARE MADE IN 
AMERICA. 

At 101, Cliff-street, New York, is situated the 
hat-body manufactory of H. A. Burr. Itisa large 
fire-proof building, filled with machinery, which 
is driven by a double-cylinder beam engine of 400 
horse-power. There are some half-a-dozen other 
similar establishments in the country, and they 
have all grown up from a simple invention, which 
has revolutionized the important art of making 
hats. 

All felt hats, and the bodies of all silk hats, ex- 
cept a few cheap, heavy, woollen ones, are made of 
fur—mostly of the fur of hares and rabbits. When 
the several fibres of fur are crossed and entangled 
together in a sheet, and the sheet is then subjected 
to a peculiar rolling motion, the fibres are drawn 
more and more closely together, giving to the sheet 
a homogeneous character and considerable strength. 
Such a sheet is called felt, and the process of form- 
ing it is called felting. It has been stated that the 
fibres of fur are barbed or serrated, and that their 

. hold on each other in felt is due to the interlock- 
ing of the teeth or barbs. On examining some 
rabbit’s fur under a compound miscroscope, we 
were unable to discover anything more than an 
irregular roughness, though the fibres seemed to 
be formed in short joints, somewhat like sugar 
cane. 

Formerly the forming of a hat body was a labo- 
rious and tedious process, requiring some two hours’ 
labour by a highly-trained and skilled workman. 

The proper quantity of fur was weighed, and 
divided by the scales into two equal portions. One 
of these was placed upon a table about six feet 
in length, which was situated in front of a window 
and protected by a vertical board at each end from 


9 bottles, 10d. per bottle 7 
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lateral currents of air. The fur was then beaten 
up and arranged in order by means of a bow, 
formed of wood and catgut, and somewhat re- 
sembling a large fiddler’s bow. The workman held 
his bow in his left hand, and drawing the string 
with his right, let it snap down upon the pile of 
fur, at the same time giving a peculiar twist to the 
bow to throw the fur into a pile or sheet of trian- 
gular form. This was pressed down flat and laid. 
one side, and the other half of the fur was treated 
in the same manner. A sheet of paper, smaller in 
form to the sheets of fur, but somewhat similar in 
size and with one angle rounded, was then laid on 
upon one sheet of fur, and the edges of the fur 
were bent over the edges of the paper on two sides 
and the rounded angle, the second sheet of fur was 
laid upon these, the whole was turned over, and 
the edges of the second sheet were rolled like the 
first. The edges of the two sheets, thus lapping, 
were subjected to a gentle rolling motion to par- 
tially felt them together. After a little -further 
rolling of the whole mass, the paper was removed, 
and, by repeated dipping in hot water and rolling, 
the body was brought to the form of a hat, a 
wooden block of the latest fashion being introduced 
in the proper stage ot the process. 

About twenty years ago, Mr. Henry Augustus 
Wells, of New York, United States, conceived the 
idea of a process for forming hat bodies, vastly 
easier and more rapid than the one above described, 
which was then in use all over the world. After 
years of expensive experiment, and many ingenious 
improvements by Mr. Burr and his partner, the 
plan of Mr. Wells was made practically successful, 
and by it all hat bodies in America are now 
made. ; 

Thin sheets of brass are punched full of small 
holes, about 64 to the square inch, and these sheets 
are brazed together in the form desired for hat 
bodies—that is, the form of a cone with a hemi- 
spherical summit. This is placed upon an air-tight 
box within which revolves, at high velocity, a 
spiral fan, drawing the air through all the holes 
into the cone, and blowing’ it out through a hole 
in the floor below; the cone at the same time 
slowly rotates around its vertical axis. A machine, 
placed in proper proximity, and furnished with a 
rapidly-rotating brush, beats the fur into a cloud, 
and blows it through a narrow vertical slit at the 
end of a wedge-shaped funnel, in a thin, attenuated 
stream, directly upon the rotating brass cone. The 
inward current of air draws the fur upon the out- 
side of the cone in a sheet, with the fibres as com- 
pletely crossed and interlocked as they can be by 
the most skilful bowing. A square foot of wet 
canvas is now dropped over the rounded top of the 
cone, and another piece of the same material is 
wrapped around it—the slow rotation of the cone 
making this wrapping a quick and easy operation. 
The whole is then covered with a second brass 
cone (a little larger than the interior one, and per- 
forated with larger holes), and is removed to a 
platform, and lowered into a kettle of hot water. 
The fur is instantly soaked by the water, which 
causes the fibres to adhere together with sufficient 
strength to form a bag that may be handled. The 
platform is then raised, the outer cone and the 
cloths removed, the inner cone inverted, and the 
fur loosened around the edge, when it falls upon 
the table in the form of a frail conical bag. Ten 
of these bags, or “bats” are laid in a pile, rolled 
in a cloth, and subjected to sufficient rolling motion 
to felt them strong enough to be sent to the hatters. 

Fur for hat bodies is imported into the 
American States mostly from Germany. It 
is now worth four dollars a pound in this market ; 
there is about an ounce in a fleece, and it takes 
from one to four ounces to make a hat body. Mr. 
Burr has made, at his establishment in New York 
alone, 10,000 bodies a day—1,000 an hour—for 
three months in succession. The fur is cut from 
the felt by hand, and is imported in paper bundles. 
Formerly, the hair was all pulled from the skin 
before the fur was cut, by pressing it between a 
knife blade and the thumb of the workman, but 
now it is all cut off together, and the hair is rapidly 
separated by a machine, also an American 
invention. . . 

To form a hat body of sufficient thickness, and 


yet to have it as light as possible, it must be thicker 
in some parts than others—the rim and the 
junction of the rim and top with the sides being 
thick, and the other portions thin. By varying the 
width of the slit through which the fur is blown 
upon the rotating cone, the thickness of the several 
parts is adjusted to any desired scale with the ut- 
most nicety, while by the steady rotation of the 
cone upon its axis the thickness of each part around 
the hat is made perfectly uniform. 

Mr. Wells sold his patent for 30,000 dols. 
to four men, and it ultimately came wholly into the 
possession of Mr. Burr, who has three-or four other 
establishments besides the one in this city, and who 
receives a royalty of two cents on each hat manu- 
factured by other parties. Some time since one of 
his licensees having made money enough, and hav- 
ing become old, Mr. Burr bought him out for 
90,000 dols. Mr. Burr is now selling out his 
machinery with the intention of retiring from 
business, having, he says, money enough .to carry 
him through if he dies in any reasonable time. 

The patent was granted on the 25th of April, 
1846, and has been extended for seven years, so it 
expires next year. During the first fourteen years 
more than 46,000,000 of hat bodies were made on 
the machines, and for the last ten years no appren- 
tice in America has been taught the art of bow- 
ing fur—the machines having entirely superseded 
the old process. A man would form five bodies a 
day with the bow ; by the machine three men and 
a boy will make 400 a day. Considering the 
extent of the business of manufacturing hats, and 
the completeness of the revolution wrought by this 
machine, it may, perhaps, be classed among the 
most important of labour-saving American inven + 
tions. l 


THE CONSTITUTION OF METEORITES. 

A number of interesting inquiries upon the com- 
position of these curious bodies have been con- 
ducted by M. Daubrée. He has endeavoured to 
produce artificial meteorites, by combining together 
certain materials. His first experiments were made 
with ferruginous meteorites, which he divides into 
three classes—(1) native iron alone, (2) iron with . 
globules of peridote, (3) iron associated with sili- 
cates, peridote, and pyroxene. All meteorites are 
covered with a black crystalline crust, formed by 
the fusion of the exterior layer in the passage of 
the stone through the atmosphere. All the com- 
ponents of stone are also of an eminently crystal- 
lizable nature. It might have been expected, there- 
fore, that, after fusing a meteorite, a crystalline 
surface would have been obtained on cooling. 
Nothing of the sort, however, happens. When 
a meteorite is fused, the mass separates into two 
parts very different from each other; the carthy 
substances and the metallic part solidify separately. 
The manner in which these residues crystallize is 
altogether different, owing probably to the rapidity 
of cooling. The crystals obtained by the fusion 
of meteorites resemble thé long needles water forms 
on freezing slowly, while the granular semi-crys- 
talline structure of natural meteorites resembles 
hoar-frost or snow, formed by the sudden passage 
of water from the state of vapour to the solid 
state. M. Daubrée proceeds to point out the 
analogies, chemical and mineralogical, of meteorites 
with terrestrial rocks, observing that as yet nothing 
has been found in those bodies which is not a com- 
mon constituent of the surface of our globe. He 
remarks, however, that one essential chemical 
difference is the state of oxidation of the iron, 
stating that the protoxide, so common in our basic 
silicate rocks, is almost entirely wanting in meteoric 
stone, being apparently replaced by native iron. 
The masses, therefore, he believes to have been 
originally identical, but have been modified by 
different actions.—Comptes Rendus. ` 


Considerable excitement has been created in 
Burnley by an accident at the Claviger Coal Com- 
pany’s Union pit, by which three men have lost 
their lives. There appears to have been an emis- 
sion of “white-damp,” and the men, not being 
acquainted with it, suffered from its effects, assum- 
ing that because the lights continued to burn there 
wa' no danger. 


- musket barrels charged with powder were exploded 


_ place. 
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NEW SUBSTITUTE FOR GUNPOWDER. 

A highly interesting official report has just been 
made by Colonel Shaffner of a series of experi- 
ments conducted by him at Washington for de- 
monstrating the use of nitroleum (which, it should 
be explained, is the new and far preferable name 
by which the colonel designates the compound 
which has hitherto been called nitro-glycerine) in 
the explosion of mines. The results fully confirm 
the fact that the explosive qualities of: nitroleum 
are far in advance of gunpowder. Two similar cast- 
iron pieces, weighing each 300lb., had a kole Lin, 
diameter and 15in. deep bored in them, and were 
charged, one with powder and the other with 
nitroleum. The powder discharged through the 
fuse-vent, 3-16in. diameter, did: no injury. The 
nitroleum tore the iron to pieces, the force extend- 
ing downward from the bottom of the charge, 
leaving a cone with its apex at the bottom of. the 
drill-hole. Four musket barrels were placed in 


wrought-iron cylinders, two filled with gunpowder. 


and two filled one-third full with nitroleum, The 
by electricity ; they burst open, tearing the iron 
to pieces. 
with nitroleum produced a very different effect ; they 


were flattened, and not so much broken to pieces ; 


the force was so sudden and great that after the 
barrel had irregularly broken up and down the 
iron appeared like rolled plate, even and polished. 
The experiments appear to demonstrate that nitro- 


leum can, with ordinary precautions, be handled. 


and eniployed without greater danger than is com- 
mon to gunpowder, and for blasting operations, at 
least, it presents undoubted advantages. 

WORKING COAL AND OTHER MINERALS. 
_ This, the invention of James Farrar and Edwin 
Booth, of Barnsley, Yorkshire, consists in the 
application of. steam, compressed air, or other 
elastic fuid, for the purpose of working a slotting 
tool or cutter to and fro, so as to produce a steady 
and constant action thereof upon the face of the 
coal or other minerals; this to-and-fro motion of 
the reciprocating tool or cutter produces horizon- 


tal or longitudinal grooves or narrow cuttings to. 


any desired extent and at any desired level in the 
face or end of the coal or other substance to be 
acted upon, and thus facilitates its removal or 
detachment from the roof and floor of the mine. 
Fig. 1 is an end elevation, and Fig. 2a plan, of 


the improved machinery, which is mounted upon. 


the carriage a, provided with wheels b, running 
upon the tram rails c, for the purpose of traversing 
the machine along the face or end vf the coal or 
other mineral to be operated upon. The steam, 
compressed air, or other elastic fluid for working 
the machine, is supplied by means of a flexible 
hose pipe or pipes, which adapt themselves to the 


position of the machine in the mine as the work |. 
The tool marked d, is fixed to the 


progresses. 
piston-rod e, and receives a reciprocating motion 


by means of a piston or ram working in the cylin- 
der f, which is provided with proper valves for- 
the ingress and egress of the elastic fluid employed; , 
the cutting stroke of the tool is produced by the, 
action or pressure of the elastic fluid on the. 
and ` 
the return or non-cutting stroke is performed: 
by causing the elastic fluid to act on the. 


piston or ram in the cylinder 


£, 


opposite side of the piston or ram. In order to 


prevent the back stroke from injuring or destroying | 
the cylinder, a spring is fixed to one side of the. 
piston or ram, which spring acts as a cushion 
against the end of the cylinder. The machine is. 
secured as it works along the face or end.of the- 


coal by the small cylinder g, the piston 


or ram of which acts on the rod 4, to which is. 


jointed the double arm j, witha roller k, loose upon 
eacharm, to fix and secure the machine firmly 


-between the floor and roof of the mine or working 
These rollers are covered with vulcanized. 
ndia-rubber rings, to enable them to work under: 
any inequality in the roof of the mine or working. 
place; sufficient space being provided for any. 


greater inequality in the roof of the mine or work- 
ing place, by raising or lowering the piston in the 
cylinder g. The machine is traversed along 


direction of the arrow for another cut to be given 
The explosion of the barrels charged. 
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| the face or end of the work, as the cutting proceeds, 
by means of the cylinder 2, in which is a piston or 
ram, to the piston rod of which is jointed the link’ 
m, which is jointed to the vibrating lever. To 


this lever is jointed the catch 0, which takes into 


the teeth of the rachet wheel p, fixed to the same. 


axle as the pulley ġ, around which the chain or 
rope 7, is coiled. This chain or rope may be 


secured at each end of the face of the mine over: 
or along which it is intended to traverse the 
machine, for the parpose of slotting the coal or 


other mineral; or, instead of the gelf-acting 


machinery above described, the carriage may be 


moved forward after every cut by hand. It is 
evident that when the cutting tool q is in operation 
the carriage a, is securely held by the pressure of 
the rollers &, against the roof of the mine, but as 
soon as the cutter has completed its cut, and when 
it has returned into the position shown in Fig. 2, 
the elastic fluid is admitted into the cylinder /, to 
bring the pulley g, into operation; the partial 
rotary motion given to the pulley g, causes the 
carriage to advance the required distance in the 


by the cutter d. When the requisite length of: 
slot has been produced through the coal or other, 
mineral, it is detached by wedges or otherwise from: 
the floor and roof, and removed in trucks, as in 
mines that are worked in the ordinary manner.. 


The patentees remark, that the cutting tool, instead 


of being fixed direct to the piston rod, may be. 
worked by an air or other. engine, with wheels. 
working a crank to which the tool is connected, 


and, in some cases, it may be necessary to employ 


two or more cutters, so as to form two or more. 
slots in the coal or other mineral simultaneously. 
They claim the application of steam, compressed . 
air, or other elastic fuid for making a slot or slots- 
in the face. of coal and other minerals, to facilitate 
the removal thereof from the mine, as shown and | 
described ; and also the improved combination of. 
machinery shown and described, for effecting the. 
said object. ee 


= 


Àn effort is about to be made to obtain English 
capital for working some petroleum wells in, 
Parma, Reggia, and Modena, in Northern Italy. 


The existence of the petroleum has been discovered 
in 134 different localities. 


| marginal rays bear to the central ones. 


there at all, l 


„aaa Ava 17, 1866. 


ROSS'S FOUR-TENTHS CONDENSER.* 

The subject of achromatic condensers for the 
microscope is not yet exhausted, and although 
several forms of considerable merit are now before 
the public, there is still room for éxperiment 
and invention, both in the glasses employed and 
in the nature of the stops. Mr. Ross has added 
to thenumber of condensers one that especially 
deserves notice and commendation; and we think, 
after giving it a considerable trial, that it will 
be regarded with great favour by practical mi- 
croscopists. . 

Before describing the new condenser, we must 
say a few words on the different results which 
proceed from employing combinations of different 
sizes and different degrees in angle of aperture. 
Let the microscopist draw two lines converging and 
making an angle of 100°, and then draw, at 


‘various distances from the angle, horizontal lines 


uniting the two lines that converge to form the 
angle, The figure will be like the preceding 
diagram, in which A represents the focal point of a 
series of lenses, 1, 2, 3, 4, of different sizes and focal 
lengths, Each lens, 1, 2, 3, or 4, can throw, through 
any transparent substance, appropriately situated, 
rays of light which converge at an angle of 100° ; 
but there will be a great difference in the total 
quantity of light which each lens can receive or 
refract, and also in the proportion which the 
fo 1, 
the marginal rays will bè greatly in excess of 
the central rays; while in 4, as the marginal 
rays are fewer, and the central rays the same, the 
latter will be relatively much more important. 
This diagram distinctly expresses to the eye the 
fact that, when achromatic condensers are made 


with small lenses, the marginal rays do not excee¢ 
the central rays to anything like the same exten 
as when larger lenses are employed. | 
. Suppose the diagram to be on such à scále tha 
the lens, whose diameter is represented by 2, wil: 
focus through the thickness of an ordinary glab: 
slide, it is then plain that lenses of the same 
aperture, and so small as either 3, or 4, cannot 
possibly perform with their whole aperture, or 


| anything like it, through the thickness in question. 


A lens of given aperture and of focal length 
greater than the thickness of a glass slide, may 
converge all its rays through any transparent 
objéct on the slide; and if the slide be ‘much 
thinner than the length of its focus, all the 
difference is, that the thin glass will obstruct ahd 
refract the passage of the rays less than the 
thicker glass. If, however, we try to make a 
large-angled ‘and small lens with a short focus 
work through a slide, the thickness of which 
exceeds the length of its focus, only the central 
rays, and those near them, can get through in 


| thé direction required. Thus, if a mictroscopist 


desires to have a large-angled condeiiser, for ‘use 
with ordinary glass slides, as well as with thin 
glass, he must not take an optical combination 
of small tenses and very short focus, for if he 
does, a considerable portion of the slanting light 
he desires should reach his object will never get 


It appears to us that two things should be Ye- 
quired of achromatic condenseis intended for 
general use and for research: First, that the 
optical combination employed showld be adapted 
to à cotsiderable range of power—say from an 


* From the Intellectual Observer. for August, 


inch or two-thirds upwards to the highest ; and, 


secondly, that it should be capable of working 
with a large aperture through ordinary glass slides. 
~ When low powers are employed, a pleasantly lit 
field can be obtained, by using a condenser a 
little out of focus, so that the rays cross before 
reaching the object ; but a coudenser for general 
use should be able to send à sufficient quantity of 
its oblique rays, when in focus, through an object 
seen with very moderate magnification, and 
should be capable of giving a dark ground 
illumination with a half inch or two-thirds object 
glass.* 

In Mr. Ross’s four-tenths condenser, the prin- 
cipal desiderata are excellently provided. The 
optical combination is exactly the same as in his 
large-angled four-tenths objectives, and the front 
lens has a diameter of one-fifth of an inch. In 
the best condensers the diaphragms are brought 
close to the lower lens, and this is the case with 
the instrument before us, which is provided with 
two revolving wheels of diaphragms. The upper 
one is pierced with eight round holes, or “ circular 
apertures,” as those who prefer learned phraseology 
may call them. One of these is, in point of size, 
a copy of its next door neighbour, and may be 
filled up with a polarizing slice of tourmaline, or 
may be made with a little rim, so as to receive any 
experimental stops the microscopist may wish to 
try the effect of. Omitting this stop, we have 
seven other stops, marked respectively 109°, 95°, 
82°, 70°, 59°, 49°, and 40°. These stops allow 
the lenses to work with the angles of aperture 
named. 
is another set of stops, which can be combined 
with the preceding. A, the first, is a large cen- 
tral stop adapted to 109° or 95° angles of aperture. 
B and C, smaller ditto; 3, 2, and 1 are radial 
stops—that is to say, they are pierced with slots, 
three, two, and one respectively, cut so as to con- 
verge towards. the centre of the circle, but not 
earried as far as the centre. 
keeps out the central ays, and allows a radial 
beam, including its proportion of marginal raya, 
to illuminate the object. This canbe used with 
the larger of the open stops. The two-slot stop 
gives passage to two such pencils of light, one atright 


In the wheel of diaphragms, below them, - 


The single slot stop. 


angles to the other, a plan very effective with cer- 


tain diatoms and other objects. The three-slot stop 
allows the transmission of three pencils, equidis- 
tant from each other.. This gives the three read- 
ings of the P. angulatum beautifully, The 
arrangement for working the- diaphragms in the 
condenser is very convenient, and the whole appa- 
ratus rotates with Mr. Ross’s substage. The lenses 
are capable of adjustment to suit different thick- 
nesses of glass. 

Let us say a few words on tbe results. The 
proportion which, from the size of the front lens, 
the marginal and central rays bear to each’ other 
is such, when the stop, allowing 40° of aperture, is 


employed, that the two sets of lines, on Pleuro-— 


sigma hippocampus, and P. angulatum, are 
distinctly shown with a one-fifth objective and first 
eye-piece. A slight change in the position of the 
flat mirror makes this stop work excellently with 
the podura scale. Thus this arrangement enables 
an experimenter viewing a new object to see surface 
markings, and to obtain penetration with one and 
the same stop, an important gain in original in- 
vestigation. For lined objects, other combinations 
will do better, but it is remarkable how well dis- 
tant lines can be shown with only 40? aperture of 
the condenser, and no central stop at all. The slot 
stops have been found very useful in investigating 
unknown objects, as well as in displaying those 


that are known ; and with the whole aperture and 


the two-slot stop many diatoms with double sets of 


lines are brought out very powerfully. The micro- | 


scopist will find that from 40° to 59° angle of 
aperture will, in many cases, give the best results; 
when a one-fourth or a one-fifth objective is 


employed, though a larger aperture would be. 
desirable to display the same objects if another . 


condenser made of smaller glasses should be 
used. | 
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SPONTANEOUS GENERATION. 

Professor James D. Dana, in reference to the 
question of spontaneous generation, discussed by 
Pasteur, Pouchet, Child, Clark, and others, gives 
a “ Word on the Origin of Life” in the American 
Journal of Science. He dwells on the important 
fact that, without some pre-existing plant or ani- 
mal to afford the hay, flour, or muscle, &c., there 
could have come none of the animals or plants 
bred by the alleged spontaneous generation. The 
organic matter is, in one sense, dead; but still it 
originated through life. When the decomposition 
of the material begins, and the forces are thus dis- 
turbed, then the moving things, claimed to be due 


to spontaneous generation, make their appearance. ` 


From the highest ordér of compounds in the ani- 
mal or vegetable kingdoms comes the lowest in the 
vegetable kingdom—a cellular plant. He appends 


some observations by Professor W. H. Brewer, of 


California, showing that plants of a low grade 
may thrive in waters very near, if not at the boiling 
point, and even when very acid or saline. Pro- 
fessor Brewer also refers to the occurrénce of the 
larvee of flies in Mono Lake, which is intensely 
saline. In a notehe quotes statements by Lindley, 
Balfour, Berkeley, and others, testifying to the ger- 
mination of the seeds of the raspberry, grape, and 
other plants, after having been exposed to a boiling 
temperature. 


STEAM TRAVELLING CRANE. 

An exceedingly simple and effective travelling 
steam crane for light work has just been brought 
under our notice, it having been imported into this 
country from America, The subjoined engraving, 
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The Beet Sugar Manufacturing Company, at 
Chatsworth, Illinois, United States of America, 
have six hundred acres of beets growing this year. 
They estimate the crop at ten tons to the acre, 
which would yield full one million pounds of 
sugar, ‘The machinery of the company is all new, 
was brought from Germany, and is in the most 
perfect order. They will commence operations 
about the first of October. If this enterprise 


proves a success—of which there is not. much 


doubt—the business will be sure to spread with 
rapidity through that state and the northwest. 
Hypravutic Bune.—Dr. Weber has yecently 
brought before the Industrial Society of Mulhouse 
a bung of his invention, which allows of the 
escape of carbonic acid gas during fermentation, 
but prevents loss by the evaporation of alcoholic 
vapours. It is sometimes difficult to know whether 
fermentation has ceased or not, and if the cask be 
closed before it has done so there isa risk of the 
cask being burst.. With the improved bung, which 


is similar in prineiple to an ordinary stench trap, 


| there is no danger of this, as the carbonic acid gas 


* With à two-thirds, we find it advisable to send the light | 


through the four-tenths condenser with the concave mirror, 
when a dark ground illumination is required. l 


can escape whenever it has attained sufficient pres-. 
sare to force itself under the edge of .the inverted: 


trap. 


NEW EXCAVATING MACHINES. 

In the course of a discussion on M. Mazilier’s 
paper on excavating machines, which took place at 
the meeting of the Société des Ingénieurs Civils of 
France on the 20th ult., M. Sayn described some 
varieties of the excavating. machinery of MM. 
Frey Brothers and Sayn, and explained the manner 
in which it could be applied. The first machine 
described was one of large size intended for heavy 
work, and the second a lighter excavator mounted 
directly upon a traction engine. In January, 
1865, some experiments were made with the last- 
mentioned machine, when the following results 
were obtained: The ground on which the experi- 
ments were made was very hard, and contained a 
large number of stones; it had, moreover, been 
frozen for some hours. The experiment com- 
menced at one o’clock, and terminated at 52 
minutes past three, so that it lasted altogether 172 
minutes ; from this time there has, however, to be 
deducted 81 minutes for two stoppages—one of 26 
and the other of 55 minutes—so that the time 
actually at work was 91 minutes only. 

_ The cylinder of the engine forming the motive 
power was 7°4in. in diameter, with a stroke of 
14°2in., and it was supplied with steam at a pressure 
of 120]b. per square inch, cut off at two-thirds of 
the stroke. The speed of working was 140 revo- 
lutions per minute, and this gave a speed to the 


Wovceter wee 


| bucket chain of 1°47ft. per second, the number of 
‘buckets passing in one minute being 30. ‘Che 


capacity of each bucket was.1‘41 cubic feet, and if 
each bucket had been completely filled the quantity 
exeavated at the above rate of working should 
consequently have been 42°3 cubic feet per minute, 
or 94 cubic yards per hour. During the trial of 
$1 minutes, however, the quantity excavated was 
76°4 cubic yards, this being at the rate of 50°38 
cubic yards per hour, or 503°8 cubic yards per day 
of ten working hours. The amount actually ex- 
cavated was thus about 54 per cent. of that theo- 
retically due to the speed and capacity of the 
buckets. o 

The coal consümėd during the trial amounted to 
167°2lb., and the water evaporated to 124 gallons; 
the consumption ot coal was thus at.the rate of 
1102]b. per hour. Five men and one horse were 
employed in connection with the machine, the 
daily cost for labour being as follows: one engi- 
neer, 58.; one fireman, 3s. 4d.; two labourers, 
each, 3s, 4d.; one driver, 8s. 4d.; and a horse, 
4s, 2d.; making altogether, 22s. 6d. To this sum 
must be added 16s. 8d. for coal and 5s. for tallow, 
oil, flax, &c., making the total daily cost of work- 
ing the machine £2 2s. 6d. As we have already 
stated, the quantity excavated was at the rate of 
503°8 cubic yards per day, so that the cost of ex- 
cavation was ‘only about a penny per cubic yard. 
The earth was lifted to a height of about 11ft. 


‘6in., and moved horizontally 36ft. 


The celebrated needle-gun has again beén tried 
at Châlons and found wanting. About 150 of 
these weapons were put into the hands of the 
Guards, and the Commission has reported that 
these rifles are not suitable to French troops. | 

PEROXIDE OF HypRocen.—M. Weltzien states 
that the most delicate test for peroxide of hydro- 
gen is chromic acid, which givés a blue compound, 
soluble in ether, and decomposable into oxygen 
and oxide of chromium. ‘This, according to 
Barreswil, is perchromic acid. 

It is stated that the only vessel which was in the 
action between the Austrians and the Italians 
which was covered with English armour, the 
Affondatore, inflicted great damage on the enemy, 


and was not herself pierced by the Austrian shot. 


The two vessels, Re d'Italia and Palestro, sunk 
during the action, were both covered with French 
plates. | 

A scientifie way of lighting pipes and cigars has 
Leen recently introduced into Paris under the name 
of poudrede few. It consists of pyrophorous, which 
is preserved in a small tin case with narrow ori- 
fice. When a little of this black powder is poured 
out on the end of a cigar, or on the tobacco in a 
pipe stem, and then gently breathed upon, it . 


-becomes incandescent, and is in a condition to light 


the said pipe or cigar, 
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MANUFACTURING STEEL TYRES. 


At the recent meeting of the Institution of 
Mechanical Engineers, a paper on the above subject 
was read by Mr. John Ramsbottom. The writer 
stated his object to be the reduction of waste 

‘material in the process to an insignificant amount, 
compared with the weight of the ingot of steel 
employed, and for ensuring the production of 
finished tyres of the dimensions required. A third 
advantage sought was the reduction of the time 
hitherto necessary in the operation. The ingots 
were made of Bessemer steel, cast in conical 
moulds, 22in. diameter at the base, and 22in. high, 
the apex of th? cone being cut off at'6in. diameter, 
and thus forming the opening for filling the mould. 
This was sufficient to make a 5ft. tyre. The moulds 
are of cast-iron, protected in various ways, the 
centre of the base being covered with fire-clay, 
which can be readily renewed. The ingot is then 
first hammered laterally, all round the lower edge 
of the cone, to consolidate the skin of the metal, 
after which it is forcibly hammered in the direction 
of its axis, and reduced to Qin. in height, with a 
10-tons duplex hammer—or two hammers each of 
this weight meeting horizontally. The ingot, during 
this powerful treatment, is supported upon a car- 
riage, and can be readily made to rotate, as 
required. Ata furtherstagea hole is punched in 
the centre, to form it into a ring, this centre opening 
being gradually enlarged by a conical punch and’ 
the aid of a beck-anvil. When the bloom is brought 
to 84in. diameter, and the centre hole to 19in. 
diameter, it is then removed toa circular rolling- 
mill, which was invented by Mr. Rothwell Jack- 
gon, a member of the institute, where it is rolled 
into a finished tyre, both outside and inside; the 
latter operation is completed in one heat, of about 
5iminutes. The whole process from the cast ingot 
is accomplished in four heats, and it was stated that 
on one occasion six tyres were made in 5 hours and 
12 minutes. The quality of the steel is believed to 
be improved in the operation. 


NOVEL APPLICATION OF MAGNESIUM. 


An American paper recommends that war- 
vessels should be built of magnesium, which, while 
little heavier than oak, is as strong and tenacious 
as steel. The abundance of magnesium is the rea- 
son of this strange suggestion. It is estimated 
that the ocean itself contains 160,000 cubic miles 
of magnesium, a quantity which would cover the 
entire surface of the globe, both sea and land, to a 
thickness of more than eight feet. In obtaining 
salt from sea-water, the residuum is largely mag- 
nesium, 

New STEEL FOR Gun BARRELS, &c.—A pro 
cess has just been brought into use in South 
Staffordshire which is calculated, by a thorough 

“manipulation, to secure from the metal the 
maximum of strength. The patentees take 

Bessemer ingots and re-heat them. They then not 
only hammer them right and left, but they do that 
which hammering on the surface can never accom- 
plish. To form a cylinder, either for a heavy gun 

or a light rifle, the centre of the mass that has 
been previously worked under the hammer is con- 
densed by the use of a punch, which is made to 
move radially from a point equidistant from the 
extremity. A mandril is then inserted into the 
partly-formed mould, and it is further elongated 
by being passed through. rolls, thereby to still 
more greatly improve the quality of the metal, and 
to mpart to the mould a mathematical accuracy of 
dimensions, alike internally and externally. Thus 
six times the amount of work has been put upon 
the steel than would be possible by any other pro- 
cess ; and thereby the maximum of strength has 
been secured, and a solid tube produced, which 
must of necessity possess greater strength than any 
obtained by processes less exhaustive of manipula- 
tive operations. Messrs. John Brown and Co., of 
Sheffield, are making preparations to produce on 
this system tubes for seven-inch ordnance, hollow 
marine and other shafting, axles, &e.—The Iron- 
monger. : 
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REVIEWS. 


Facts and Figures relative to Submarine Telegraphy, 
as a Branch of Commercial Enterprise. By 
John Macintosh, C.E. London: Stanford, 
Charing-cross, 

THE present is a very opportune moment for the 

introduction to public notice of Mr. Macintosh’s 

ideas respecting insulation and construction of 
cables. He proposes an insulation, known as the 
paraffin compound, of, it is claimed, 90 to 100 per 
cent. higher inductive resistance than gutta percha. 

If this be proved, we know what the result must 

be. This portion of the subject is well overhauled 

in the pamphlet before us, and also the possibility 
of dispensing with the cumbrous iron sheathing 

which has contributed to render the laying of a 

deep sea cable so difficult. The pamphlet should be 

read by all interested in the subject and they are 

very numerous. . 

Respecting the cost and returns of a cable con- 
structed under Mr. Macintosh’s patents we find 
the following, which certainly has a brave look on 
paper :— ; . 

The cost of manufacture and laying the cable will not 
exceed £50,090, and it is confidently believed that the 
calculations on which this estimate is based are correct ; 
but in order that this may not be considered an exag- 
eration, and to allow for working expenses £20,000 is 
added, which, with an allowance for profit on the manu- 
facture, will add to the original estimate, and make a 
grand total of £80,000 as the capital for which the 
returns may be calculated. i 

Tt will be seen at a glance that by any comparisoa 
with the Atlantic or the Great Northern Telegraph 

Companies’ estimates, the returns in proportion to the 

capital required must be very large. 

The Atlantic Company (of which the Anglo-American 
Telegraph Company is only a graft) has a total capital 
of near £2,000,000, and which, before paying a dividend 
to the original shareholders, has to pay 20 per cent, 
on £600 000, and 8 per cent. on about £600,000 more, or 
£197,000; the original stock is then to receive 4 per 
cent.. and it is calculated that “even with a single cable 
and a low tariffthe revenue will afford a large additional 
sum for division.” 

The estimate of the revenue of the Atlantic Company 
is based on the supposition that five words a minute can 
be worked through the cable 300 days in the year, at a 
charge of 5s. per word; thus making a return of £1,800 
a-day, or £540,000 a-year, 

On this calculation it willbe seen that, with a minimum 
speed of two and a half words a minute, the returns ona 
cable as mentioned above would pay a dividend of nearly 
400 per cent, 

The Great Northera calculate on the same amount of 
revenue, by transmitting fifteen words per minute for a 
working day of fifteen hours for 300 days, at 2s. 6d. 
per word ; but as the capital required for the undertaking 
has not yet been specified, the dividend cannot be cal- 
culated. Even with that expensive route, however, it 
must be large. 

Basing a calculation on this latter computation, the 
present estimate would stand thus: the cable is to trans- 
mit three words a minute, but allowing two and a half 
as the maximum, it would be £300 a day, or £40,000 
a-year; more than cent. per cent. on the capital. 

But the statement put forward as reasonable is based 
on two and a half words a minute for twenty hours a day 
and 300 working days in the year, at a charge of 1s. 6d. 
a word, producing a revenue of £225 a day and £67,510 
a-year, thus paying for actual cost of the cable within a- 
year, or a dividend of above 80 per cent,on the whole 
estimated cost. 


Tke Duke of Buccleuch has accepted the presi- 
dency of the British Association for 1867; the 
meeting is to be held in Dundee. 

A neat and beautiful. memorial of Lord 
Palmerston has just been placed in the ‘ states- 
man’s corner’ of Westminster Abbey. The 
only inscription is the plain simple one of ‘ Henry 
John, Viscount Palmerston. Oct. 18, 1845.” 

The Astlantic cable has been incessantly 
occupied with commercial news. It may seem 
scarcely credible, but it is actually a calculated 
fact, that, according to the present rate of the 
cable’s working, if kept fully occupied, it can earn 
upwards of £),500,000 per year ; and this estimate 
is based only upon its being ableto send three words 
a minute. 

We hear from Paris of ‘a new musical instru- 
ment. It resembles a piano with upright strings, 
except that the latter are replaced by tuning-forks, 
which are arranged between two small tubes, one 
above and the other below. them.. The tuning- 
forks are sounded by hammers, and are brought 
to silence at the proper time by means of dampers. 
The sounds thus produced are extremely pure and 
penetrating.— Musical Standard, — E 
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COMPOSITION OF THE WATERS OF THE 
RED SEA, DEAD SEA, AND MEDITER- 
RANEAN. 

A memoir was lately published in the Comptes 
Rendus, in which the actual chemical composition 
of these three seas was given by Robinet and Le- 
fort. The following table gives the percentage 
composition of the residue obtained by evapo- 
ration :— | 


Dead Sea. 


Mediterranean. Red Sea. 
Chlorine seuer 52°92 0... 50°33 uua 65°78 
Bromine ........... Lid oo... PID «Sane 1°25 
Sodium cesses SLS —venavs 80°92... 11°22 
Potassium............ 700 1.0... SOS rs 3°71 
Calcium... TIB: irua EIG sis 5'67 
Magnesium ......... 362 an o 12°59 
Sulphuric acid ... 642 ...... 635 ...... 1°05 © 


From this we perceive that while the Mediterranean 
has a much larger quantity of potassium than 
either of the others, and both it and the Red Sea 
have nearly three times as much sodium as the 
Dead Sea, the latter has more chlorine, more 
calcium, more magnesium, and less sulphuric acid 
than either of the former. 


TEN YEARS’ COAL RETURNS. 
The quantity of coal raised in tbe United 
Kingdom was— 


In 1854 ...... Tons 60,661,401 | In 1860 ...... Tons 80,042,693 
J855 cississinvesnes 61,453,079 ASG Le sina see atets 83,635,214 

a 1856 ouu 66,645,450 1862 pace - 81,538,338 
1857 cuires 65,394,707 Aisle ge voareraes 86,292,215 
1858 o 65,008,649: TS6 ha vagwrtenes 92,789,873 
1859 saeni 71,979,765 


It will be observed that up to 1858 the quantity of 
coal extracted annually made but little progress, 
while since that year it has enormously increased. 
The value of the coal extracted was— 


In 185g ue £16,165,350 | In 1860 ............ £20,010,514 
1855 ouere 16,113,267 1861 ............ 20,908,803 
1856 cr 16,663,862 1862 lees 20,409,584 
cbs sy oeri ss 16,348,676 1863 . 21,573,053 
1858 eneo 16,252,162 1864 aseena 23,197,968 
1859 eeren 17,994,941 


Comparing 1864 with 1854, the coal production of 
the United Kingdom increased to the extent of 43 
per cent. in the ten years. The value also in- 
creased in about the same proportion, which indi- 
cates that prices varied but slightly. 


PHOTOGRAPHIC NOTES. 


Warre Grass Posrtrves.—An Aberdeen correspon- 
dent of the Photographic News says:—‘‘I have to 
report to you that I have met with a very peculiar cir- 
cumstance in re-developing or intensifying. I develop 
primarily with the usual proto-sulphate iron developer, 
and with the addition of the glycocine solution as made 
by Mr. N. K. Cherrill—half drachm to six ounces solu- 
tion. I then fix with cyanide of potassium, and 
thoroughly wash as usual. I next flood with a weak 
sherry-coloured aqueous solution of tincture of iodine, 
wash well, and then take the ordinary iron and glycocine 
developer ; add six or eight drops of ten-grain silver 
solution, and flow on the plate, repeating and washing 
three, four, or even five times, if necessary. The 
peculiarity I wish to call your attention to is,—on carry- 
ing on this intensifying process, the negative—which, 
at commencement, showed thinnish, but with full appear- 
ance of high lights, &c., as a negative by reflected light, 
generally does, gradually underthe intensifying, assumes 
the appearance of a beautiful positive by reflected light, 
allthe half-tones well marked; and the dress, before 
light, becomes nice and black, as a positive would look ; 
while, by transmitted light, it is a dense negative, 
and prints brilliant positives. Have you met with such 
appearance P? To which the editor replies :—“ We 
have produced very brilliant glass positives, of which 
the whites had the appearance of frosted silver, by 
treating a finished positive with an old iron developer 
and a few drops of nitrate solution.” 

PHOTOGRAPHS OF THE Hoty Lanp.—The photographs 
taken by the Palestine Exploring Committee will shortly 
be published. Mr. George Grove, the eminent Biblical 
scholar, is, it is stated, busily engaged with the com- 
mittee of the Palestine Exploration Fund, preparing for 
publication the account of the exploring party, of which 
the photographs will form illustrations. These will be 
accompanied by the report, drawn up by M. Deutsch at 
the instance of the committee, on the paleographical and 
historical value belonging to some of the specimens 
submitted to him for examination. 

IMPROVEMENTS IN PHOTO-RELIEF PRINTING.—Mr. 
Woodbury has recently patented another improvement 
in his method of photo-relief printing, which promises to 
be of much importance. It consists in a printing 
machine by which much greater rapidity will be secured, 
and facility afforded for producing much larger pictures. 
Instead of working with a flat plate, the intaglio will be 
formed on a cylinder faced with suitable metal, on 
which the sunken image will be formed by rolling 
pressure, in contact with the gelatine relief. One large 
image, or several small ones, will be impressed on one 
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- cylinder. The paper, revolving on rollers ina continuous : 
- length, will be pressed in contact with the cylindrical : 
- intaglio, a reservoir with the gelatinous ink supplying | 
thé proper amount as the whole revolves. He is also. 
engaged in experiments whereby he hopes to produce | 
the prints in a fatty ink, by a method in which some of, 
the principles of zincography are involved. Mr. Swan: 
tas also made an important discovery, whereby the: 
@élatinous ink bécomes Absolutely insoluble, when once ' 
dry, without further treatment. 


Doty—4d. 2282. Heating curling irons, L. Gachin—4d. 2284. 
Boiler tubes, Soutar—4d. 2285. Preparing and spinning cot- 
ton, &c, J. Pilkington—4d. 2286. Steam engines and 
valves, W. Clark—2s, 2d, 2287, Sewing machines, R. A. 
Purkis and ŒG. Callaway—4d. 2288. Lubricating . shafts, 
T. Nichol- 
T, C. Gibson 


CHEMICAL NOTES. 


PREPARING CoLouRine Marrers.—This, theinvention 
of Mr. John Holliday, has received provisional protection 
only. Thenature of thesaid invention for “Improvements 
in preparing certain Colouring Matters ’’ is as follows :— 
“I take the dye usually known in commerce as ‘cotton ; 
violet? Gage from salts of rosaniline), of various violet 4 
tints, which'dye is fugitive, rendering it valueless för: 
dyeing wool, Silk, and other fibres. I treat one part of’ 
this dye by adding to it about six parts of water, or it - 
will act better if four ounces, more or less, of liquid; 
ammonia sp. gr. 0'880 be ‘added thereto, though any . 
alkali or salt of an alkali, such as common salt, may, 88 į 

used instead. This will cause the colouring matter 
previously in solution to be precipitated ; this precipitate | 
I wash with water, and place upon filters to dry. Ibs, 
then in a fit state for sale; but I prefer to dissolve it a 
alcohol, so that it is fit for use direct into the dye bata: f 
To render the colour purer, and vary the tint, I takë { 
the hereinbefore desėéribged precipitate and dissolve one 
part in from 8 to 16 parts methyl! alcohol (wood naphtha); : 
- and when dissolved Į add half a pound (more or less may i 
be used) of sulphuric, muriatic, or nitric acid. This; 
: mixture I allow to stand some time, or I facilitate the.: 
operation by heating it to its boiling point a few minutes, Val 
and when cold thisI again treat with alkaline water and 
precipitate, as above described. This latter operation 
may be repeated to advantage. Ido not confine myself to 
the exact proportions or mode of operation herein ahove 
stated, as the same may be varied. In all cases I can 
recover themethyl alcohol (wood naphtha) by distillation. 
from the liquid after the colour is precipitated.” 

At one of the sittings of the French Association for the 
Advancement of Science a new instrument called a 
liquometre was exhibited. It isintended for estimating } | 
the amount of alcohol in wines, and is based on the! 
principle of capillary action. It consists essentially 
of a very fine graduated tube, The instrument is Baid. 
also to give separate indications of the amount of tartar | 
and extractive matter. i 


ocean 


conductors, J. Macintosh—4d. 2333 


and J. Jewsbury—8d,_ 


break, W. J. Murphy—10d. +: 2338. Cooling bacon-curing 
rooms, R. A. Boyd—4d. 2339. Boots and shoes, J, Dunbar— 
4a . 2340. Distributing perfumes, &c., J. Dunbar, and J, W. 
Putler—dd.. 2341. Submarine telegraph cables, J. O. C. 
Phillips—4d, . 2342, Mules for spinning and doubling, J. 
d Dodd—10d, 9843. Spinning frames, A. V. Newton- 4d, 
| 2844, Locomotive car, J. P. Woodbury—ls. 6d. 2345. Fire- 
|] arms and cartridges, F. W. Prince—8d, 2346, Cleaning 
boiler tubes, 8. Soutar—4d. 


ART NOTES. 


An unhappy fatality appears to attend all recent works 
for the decoration of St. Paul’s. The statues of late erected | 
therein are poor productions of inferior sculptors. We are 
most certainly convinced that every true Englishman will feel 
it to be a national disgrace that the interior of our splendid 
metropolitan church Shona not be decorated in conformity 
with the intention Of its great Architect. But every lover 
of English art will regret that the painted glass windows and 
the pictorial marble inlays Should be intrusted, the former 
to Munich artists, the latter toso comparatively mediocre à | - 
draughtsman and designer as M, Triqueti. No doubt the: 
Munich windows will havea certain general accordance | 
with the architecture. It is, however, equally certain that . 

. their style will be formally academic to the last degree, and ` 
glaringly foreign to the feeling and character of our native : 
art. Moreover glass-painting has received too great % de- ` 
velopment of late years in this country to render us at all | $35 14s., let for £89 18s, per annum (subject to a payment 
dependent upon foreign designers ; and, as regards the J of £3 15s, per month to the North-West London Building 
mere manufacture, there can be no question that the Haglish | Society for five years and eight months from April 5, 1866)— 
glass is greatly superior in the essential quality of colour. | £200. - 

Inthe Royal Academy Exhibition (which has just closed) | By Messrs. Hodgman and Son.—Leasehold improved 
there was a large model of the choir and apse of St. Paul’s. 
with the proposed decorations, which we might have noticed 
before this. It did not, however, permit the spectator to 
fairly realise the effect of either the windows or the marble 
inlays. Nevertheless, the tendency of the mura! colouration 
to diminish the apparent size of the interior was very 
unpleasantly obvious. This defect, which ought specially 
to be guarded against, arose chiefly from the blue and black 
employed to pick out various flat Spaces or ornamental 
members and mouldings, which were far too deep in tone, 
and should be of a more aerial grey or azure tint, | 


PROPERTY RECORD. 


AT GARRAWAY’S.—By Mr. W. H. Moore,—Leasehold 
residence, situate No. 21, Robert-street, Hampstead-road, 
held for 55 years from Sept. 1866, ground-rent £3 per 
annum, estimated annual value £55—sold for £620, , 

Leasehold house and shop, No, 20, Crescent-street, Eus- 
Square, term 96 years less 20 days from Sept. 29, 1823, 


ground-rent £19, let at £61 2s, per annum ‘subject toa 
Payment of £2 per month to the Nore -West London 


T, 


6, 1866)—£75. 
_ Leasehold two houses Nos, 33 and 34, Crescent-street, 
terra 96 years less 21 days from Sept. 29, 1824, ground rent 


the “ Albion,” Albion-terrace, Battersea-fields, and five cot- 
tages in the front and rear—£300. 

Leasehold five cottage dwellings, Nos. lito 5, George- 
place, term 42 years, ground-rent £5, let at £63 14s,— 
£365. 

By Mr, John Scott Stacy—Leasehold house, No. 97, 
Shaftesbury-street, New North-road, term 36 years, ground- 
rent £3 12s., annual value £42—£330. 

_, Leasehold dwelling-house, No. 98, Shaftesbury-street, 
term 86 years, ground-rent £3, estimated annual value— 
p30—£240, 

_ Leasehold divelling—house with shop, No. 143, High- 
| street, Hoxton, term 19 years unexpired, ground-rent £16 

dbs Lalki | 16s., let at £45 per annum—£170, 

LIST OF SPECIFICATIONS, &o. eee a 

Safes} Oo T l 
| BUILDING AND ENGINEERING CON- 

TRACTS OPEN FOR TENDER. 


The Whitechapel Union are willing to receive tenders and 
contracts for painting the outside wood and iron work of 
their industrial school, Forest-lane, Stratford, Essex. 
Specifications may be seen at the office of John Hudson, 
Esq., surveyor, No. 40, Leman-street, Whitechapel. 

The Guardians of the Croydon Union are prepared to receive 
tenders from persons willing to enter into a contract for 
sinking and boring a wellat the new -union worknouse, 


PATENT RECORD. 


Nirah ey ae 


Life rafts and surf boats, A. V. Newton—6d. 2274, Wind- 
ng up watches, &c , R. A. Brooman—8d. 2275. Fire-arms, 
J Snider,jun.—4d. 2276, Raising and lowering heavy bodies, ` 
J. ©. Evans and W., Fairlie—4d. 2277. Working cast steel. 
for wheel tires, armour plates, &¢., J. Grand—8d, 2278, 

Hair-brushing machinery, J. Neatand F, Ford—10d. 2279. 

Omamenting and surfacing veneers, we., T. T. Ponsonby ' 
—1g,2d. 2280, Ornamenting fringes aud trimmings)T.7H. `: 
Bailey—4d. 2281. Apparatus for melting wax, glue &c.,- 
W. Bunger—6d, 2282, Splitting hides and skins, H. B,. 


‘lat the Town Hall, Croydon, 


oe rae iF 


Persons willing to tender for certain additions to an ex- 


isting ‘building at the Kent County Lunatic Asylum, near 


about 100 patients, may see the plans and specifications at 
the office of Mr, Martin Bulmer, Architect, Maidstone. 


Building Society for five years and eight months from April. 


rent of £22 per annum for 25 years, and the reversion in - 


Croydon, if: accordance with the specification prepared by 
Mr. Baldwin Latham, C.E., which may be seen at his office, : 


Maidstone, to contain dormitories and day-rooms, &c., for ` 
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'Kepier Grange, 18s, 6d.; South Hetton, 
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Builders desirous of tendering for the erection of an 
hotel at Croydon, for T. L. Robinson, Esq., can be furnished 
with quantities on application to Mr. Shrubsole, Surveyor, 
19, Manchester-buildings, Westminster, _ 

_The Churchwardens of the Parish of Christ Church, 
Middlesex, desire to receive tenders for repairing and 
partly re-building the walls of the Churchyard ofthis parish 
(Spitalfields). Specification and particulars, at the office of 
Mr. James Tolley, Architect, &c., 18, Angel-court, Throg- 


morton-street, B O. 


Tenders areinvited for the erection of new additions to 


| and alterations and repairs in a ‘certain dwelling-house, 
| situate at Westington, for Oswald Cheek, Esq. Plans and 
| specifications may be seen on, application to George Hunt, 
| Esq., Architect, Eversham, Gloucestershire. 


Tenders are invited for the erection cf & pair of cottages 


| at Stratford. ‘Specification may be inspected, on applicà- 
| tion to Mr. T. Rowland Meakin, 16, Southwark-street, 


London-bridge, S.E. B Pca : 
Persons desirous of giving tenders for the erection of a 

shop and house at Belvedere, Kent; also for the erection 

of a Chapel at Crayford, near Erith, Kent, may see drawings 


| by application to W. @. Habershon and Pite, 38, 
) Bloomsbury-square, 


TENDERS SENT IN FOR BUILDING 
WORKS. : 7 


_ For building eight houses in Moss-side, for Mr. B. B. 
Finegan, Mr. Thos. Tully. architect :—Ledger (accepted) 
£4,438. Excavator, Hewett, £128. . Ewa se sites 

For building new church, at Ive Gill, Cumberland. Mr, 
Withers, architect :—Hope, £1,609 10s, = 

For partially rebuilding parish church, Moylgrove, Pem- 
brokeshire. Mr. Withers, architect :—Morgan, #792 8s. 6d.; 
Jones, £690. . io > i PAN 

For bui'ding chapel school, Howe Bridge, Lancashire, 
Mr. Withers, architect:—Ward, £2,031; Farrel, £1493 ; 
Davies, £1,484; Skinner and Young, £1,380. _ 

For erecting refreshment-rooms, at Dovercourt. Mr, 
Horace Darken, architect :—Butcher (accepted), £460, . . 

For alterations at Braiswick, for Mr. C. Josselyn, . Mr, 
Horace Darken, architect :—Everitt (accepted), £192. 19s. 

For erecting factory. at Colchester. My, Horace Darken, 
architect :—Hade (accepted), £2,583 10s. 

For warehouse and show-room, 57, Brompton-row, 


_Whittick (accepted), £423. 


For three houses and two shops, in Church-street, and 
Paulton-street, Chelsea. Mr. Muncy, architect ;—Eborall, 
£2,760 ; Whittick, £2,379; Godbolt, £2,245 ; Butt, £2,235. 

For alterations to 57, Marsham street, Westminster. Mr. 
Parris, architect. Quantities supplied by Mr. Shrubsole.— 
Foster, £460 ; Richards, £460 ; Johnson, £445 ; Riches and 
Martin, £439; Dover, £399; Cubitt, Brothers, £396; 
Terrey, £395; Spearing, £395 ; Wilkinson, and Co. £390; 
Caleb and Troughton, £381 ;. Eborall, £378 : West, £375 ; 
Roffey, £370; Warren, £357; Trayt Brothers, £350. 


LATEST PRICES OF METALS. 


ods a COPPER, £8.da £ 5. d, 
Britis h—cake and tile. cecessesess POX ton 81 0 0 0 0 0 
Sheet PYITSTIPTIATE TILT do 86 0 ‘0 0 0 Q 

a IRON. Beaks 
Pig in Scotland ...ccccsceeee POF EON, ; Il 9¢cash, . 
Welsh Bars, in London......0. dÒ 7 5 0 715 0 

Wales weoconessse® do 6 5 0 6 10 0 

. Staffordshire... do 810 0 815 @ 

Hoops, first quality... do 910 0 915 0 
. LEAD, 

Pig, FOrelg 1... ssevecssvcersssesessees POF ton 19 10 0 ‘0 9 0 

Red or minium Caos ese nes oer eeeee do 22 6 0 0 0 0 

QUICKSILVER Se a bottle 6 19 0 A 7 $ 0 0 

LIN, i 
BANCA. esesessressressneoeseoaseseosor POL OWE . „4 0 0 4 i 0 
English DIOCKSeeceeeseeveee eacee do 4 0 0 4 5 0 


PRICES CURRENT OF TIMBER. 


Per load— £ 8 $ 8... Per Load £ 8 È 4, 
Teak ....eee08 10 O 13 10| Christiania, per . 
Quebee, red pn. 3 5 415 C. 12 ft, 
yellow pine 215 3 15 by 3 by 
Memel fir...... 3 5 4 0 9in. yellow 18 0 22 0 
Riga, Oe ee nee eeer cee 3 5 3 10 Deck, woke Plank, ' 
Swedish sses 2 0 215 Dan tzic, 
Masts, Quebec, Dni per 40 ft. 
Yd. pine... 610 8 10 5 in, we O14 1 4 
yellow pine 5 0 ‘6 0| Staves,perstand- 
red pine... 0 0 0 0 ‘ard M. 
Lathwood, Dant. | Quebec, pipe ... 80 8 85 0 
fm... 5 0 8 O puncheon.., 20 0 21 0 
St. Peter’s.. 7 0 9 10] Baltic crown oh 
Canada, 1st qual 17 10 20 0 pipo sess 200 O 210 0 
gud. do, 1210 14 9 
MISCELLANEOUS. 
££ £ 8. 8 £ 


PuNIOE STONE pr . Olive, Gallipoll... 56 0 0 


8. 
0 
tOn sesers 5 0 8 0i Cocoanut, Coch. 

FPE nA LS, &C. : y ton EA 52 10 53 0 
Seal, pale pr, tun 43 0 0 0j Palm, fine esu. 40 10 4L 0 
Sperm body s... 127 128 0J Linseed ........ we 39 0 0 0 
Cod cescecreeee DEKLE] 46 0 0 0 Rapeseed Eng. ose . - 
Whale, Sth Sea —. Pale waren sd 0,0 O 

pale Oo ceacveres 43 0 0 


10 44 0| Cottonseed esn.. 28 0 34° 


_ LONDON COAL EXCHANGE. 
_Kden Main, 18s, 6d.; Wallsend:—James; 17s. 9d.; 
Haswell, 20s, 6d, ; Hetton, 20s. 6d. ; Hetton Lyons, 18s, ; 
5 20s; 6d.5 
Caradoc, 193. 9d.; Kelloe, 18s, 9d.; East Hartlepool, 
19s, 9d. + OriginalHartlepool, 20s. 6d: ; South Hartlepool, 
19s. ; South Durham, 188. 3d. ; Tees, 20s, 34.. Ships at 
market, 33; sold, 27; unsold, 6; at sea, 25, 
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THE LATHE AND ITS USES.* 


Vil. : i 
i BY A PRACTICAL HAND. 

E will now return from this explanatory di- 
gression to the work in hand. Having cut 
down the flange for the cover to nearly the required 
size, proceed to hollow out the box. Work carefully, 
go that the sides shall be smooth and perpendicular 
to the bottom, and the latter plane and neat, Take 
care, as with the cover, to leave the necessary 
thickness of bottom, allowing for the cut of the 
parting tool, and, if possible, half an inch or more 
beyond it. Now finish that part on which the 
cover is to rest. Take great care, as before, to 
secure right angles, and cut away the wood little 
by little, trying on the cover from time to time, 
until at last it will just go smoothly and stiffly into 
its place. It must fit rather tightly, but take 
especial care not to force it on or you will split and 
spoil it. We shall here introduce to the notice of 
the reader another form of callipers useful in such 
work as the above, and in many cases absolutely 
necessary. They are called in-and-out callipers, 
and are made as shown in Fig. 67. These are so 
arranged that whatever interval exists between a 
and b, exists also between cand d. If, therefore, 
the inside of a box cover (or similar article) is 
measured by the latter, the other end of the 
instrument will show the exact size to be given 
to the part A, B, Fig. 66. The convenience of such 
an arrangement for an infinity of cases will be 

apparent on an inspection of the figure. 

The cover of the box must now be put on, the 
lathe set in motion, and the outside, and also the 
top of the cover carefully turned and finished. If 
the box is to be cylindrical, care should be taken 
that it is truly: so, and that the angle formed by the 
junction of the top and sides is sharp. If sand- 
paper is used to finish the work the edges will be 
rounded and the workmanlike appearance spoiled. 
If, therefore, the article is made of box or other 
hard close-grained wood, this finishing-off may be 
done with a carpenter’s chisel held so as to act 
as a scraper. The turning chisel will answer the 
same purpose, but it is a pity to spoil the edge, 
which should be always preserved keen and fit for 
use. If the box is made of soft wood, scraping will 
not answer ; the turning chisel must then be made 
use of, held as previously described. If the 
cylindrical form is not proposed, the sides of the 
box must be left thicker, and after the cover is 
fitted on the outside may be moulded by the gouge 
and chisel, and tools like 60 and 68 to 70, to any de- 
sired pattern. The only thing remaining to be done 
is to cut off the box with the parting tool, the same 
precautions being observed which we spoke of 
in separating the cover. If there should be any 
defect in the bottom after the work is detached, the 
box must be placed in a cup chuck turned to receive 
it, and the above defects removed. 

In hollowing out a piece of solid ivory or similar 
costly material, it would be exceedingly wasteful if 
the central part were removed as in a common 
box, by being reduced to small chips. It is pos- 
sible to remove the whole interior ina solid block, 
and with exceedingly trifling loss of material. This 
is effected by means of side parting tools, 71, 72, 
73. A common parting toel is first used and a 
groove cut therewith in the face of the block to be 
turned. Fig. 74 represents this face, 75 the section 
after the groove is cut the depth of the box 
required, The shaded part in the centre represents 
the part to be removed. The smallest parting 
tool, Fig. 73, is now introduced, the back of the 
tool being laid across the rest,so that the crook 
takes a perpendicular position, A, B, Fig. 74. 
When at the bottom of the groove the hook is 
turned to the left, when it will cut a groove under- 
neath the block, until stopped by its shank. It is 
then withdrawn and Fig. 72, and subsequently 
Fig. 70 introduced, and used in a similar way. If 
Fig. 76 the black line shows the - tool in position, 
with the under cutting done by it. The sizes are 
thus increased until the last tool removes the block 
entire, l : 

We now propose to describe the method of 
turning a round ball or globe, and, to make the 


* Copyright of these articles reserved by the proprietor 
ofthe ENGLISH MECHANIO 


work more interesting, it shall contain a small box. 
The first thing necessary is to decide upon the 
diameter. In the present case let it be an inch 
and a half, Turn a cylinder of box-wood a little 
exceeding this, and cut off from it rather more 
than an inch and a half in length. The excess 
is merely to allow for waste. You will thus have 


69 


a cylinder whose diameter equals its length. Be- 
fore removing it from the lathe, mark its centre by 
a groove with a point tool—subdivide the outer 
spaces with fine lines, and from the latter remove 
the corners of the piece, thus reducing it to the 
form 77. Test the length and breadth by the 
callipers and take care that the ends of the 
cylinder are at right angles to the sides. Now 
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make adot when the lathe is put in motion. 


oe errs eee ns eee t 
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place the piece in a chuck in the position shown 
in the figure, that is, at right angles to its 
original position in the lathe. It must be tested 


asto truth by holding a point tool on the central 


line E, F. If correctly placed this will only 
If 
the piece does not lie evenly the point of the 


a t 


an ||| VER 
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tool will make a small circle—it must then be 
corrected with a light tap or two, until it runs 
evenly. l 

If the inside of the chuck is rubbed with 
chalk the work will be less liable to slip. The 
following operation, however, must be conducted 
very gently and with exceeding care, or a satis- 
factory result will not be produced, It will be 
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observed that the central line having been marked 


or cut upor the side of the cylinder is necessarily 
a circle, and its revolution on its axis forms a 
sphere. . 

We have therefore only to cut away the piece 
truly down to this line to finish what ought to be 
a perfect globe. Bergeron, however, justly re- 
marks that although the theory is correct it is 
next to impossible to manage the tools with 
sufficient skill to complete in this way a true 
sphere. One great cause of this difficulty, is that 
as the work revolves in its new position the central 
line is not visible as a line, but simply becomes the 
boundary of the sphere. This may be in part 


done away by making a ved line or black one (red 


is the best) instead of a mark with the tool. The 
work will then appear red as it revolves, and the 
gouge and chisel must be used to cut away this red 
part, great care being taken only just to remove what 
appears coloured. Thus you will in the end have 
cut the work away so as barely to remove the 
line. Work from the central part outwards, and 
always with exceeding care, and you will eventually 
succeed to your satisfaction. It is, nevertheless, a 


very difficult bit of work to finish even fairly well- 
mainly on account of the great obscurity of your 
For the more perfect 


landmark, the red line. 
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finishing of the above a template of steel may 
be made like Fig. 72, with which to test 
the work—its diameter ig equal to that of 
of the sphere, and it will serve as a gauge or 
scraper. It should be made of saw plate if in- 
tended for the latter purpose, otherwise sheet brass 
will answer as well. After the semi-globe has 
been turned in the first chuck, it will be necessary 
_ to turn another to receive the finished part, and 
for the more perfect formation of the same a semi- 
circular template of the same gauge as the con- 
cave one first made may be provided, as the more 
nicely the ball fits the chuck, the less chance there 
will be of the work shifting during the turning of 
the latter half of the sphere. 

The best position for the rest during the above 
operations will be across the face of the work, as 
in hol-owing out boxes, working carefully, little by 
little, from centre to circumference. Towards the 
finish a scraper should be used, the common car- 
penter’s chisel being as good a tool as any. Now 
to proceed with the box. Before removing the 
finished ball from the chuck, bore it through with 
tool Fig. 59, enlarge with Fig. 51, and make the hole 
conical, unscrew the chuck, with the ball remaining 
in it, and put on another with a piece of boxwood 
large enough to make a plug to fit this hole, 
This plug, when fitted is to be hollowed out, and 
coaverted, into a box like Fig.79. The latter when 


put in place must fit so nearly chat only a light 
circle shows its position. To conceal it still more 
completely a series of circles are to be cut at each 
of the four sides of the ball, as shown at Fig. 80. 
To remove the box the thumb is placed at the 
small end and pressure made. This forms a neat 
pocket needle case, and may be made of ivory as a 
present to your lady-love, 


THE FRENCH IRON-CLAD RAM 
TAUREAU. 

The Taureau is an odd-looking ship, ‘very like 
a whale” in the shape of the upper part of its hull, 
with a swelling convexity above the water. The 
prow, which is made of bronze, weighing eleven 
tons, projects a length of 40 feet beneath the water. 
The ship carries but one very large gun, mounted 
on the turret at the bows. . This turret, the base of 
which descends to the bottom of the hold, corre- 
sponds-with the “ keep” of an old Norman fortress, 
as the ultimate stronghold of the garrison ; for the 
crew of the Taureau, during the actual fight, would 
be collected, if necessary, in the turret, except those 
employed about the engines, below the water-line. 
The sides of the hull are iron-clad only for 3 feet 
above the water-line, amid-ships and abaft, but the 
bows and the turret are protected by armour of the 
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DECK VIEW 


thickness of twelve centimetres, which is nearly 
five inches. The two engines, are each of 250-horse 
power. The dimensions of the vessel, without the 
beak or rostrum, are 197 feet long by about 48 feet 
wide. The smaller illustrations here engraved will 
give the reader some idea of the singular shape of 
the hull as viewed from one side, or from behind 
the stern, or looking down on the deck from above. 
In the last-mentioned view, spaces left white repre- 


‘sent the flat surface of the deck and the gun-turret ; 


the shaded portions are the convex sides of the 
vessel, 


A cutter has been repaired in a royal yard at a 


| eost of £66, which if new built and fitted would 


have cost £30. 

CAPTAIN Norton’s CAST-IRON Gun.—Captain 
Norton has lately exhibited a new gun with the 
oval-bore rifling. The “core” for the casting 
having been turned in a lathe, the bore is found 
to be so perfect when cast, that it does not require 
to be bored by machinery. For this gun Captain 
Norton recommends elongated shot hollow at the 
base, of a diameter equal to the lesser calibre of 
the gun, so that the explosion may expand out the 
hollow portion of the shot, causing it to take the 
form of the bore, which imparts to it the required 
rotary motion on issuing from the gun.—Pamphlet 
of the Dublin International Exhibition. 
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PREVENTION OF COPPER SMOKE. 

Notwithstanding the fact that the injury of the 
neighbouring agriculturist by the smoke from copper 
smelting furnaces indicates a positive and important 
loss to the smelter, it seems that all efforts to pre- 
vent the nuisance have hitherto been unsuccessful. 
But Mr. James Lockley, of Sutton, has now pa- 
tented a process which promises to provide a com- 
plete remedy, and which has the important fact in 
its favour that it can be applied to any existing 
works without any change or alteration in the con- 
struction ofthe furnaces. According to Mr. Lock- 
ley’s invention the main flue from the furnaces is 
ata certain point contracted to (say) 1ft. in dia- 
meter. Atthis point a strong jet of steam is intro- 
duced. The flue from this point, in the direction 
of a leaden chamber, widens out in trumpet form. 
In this flue, at (say) 20 yards from the jet of steam, 
the vapour and smoke carried along by the steam 
is forced through a number of 4-in. iron tubes, 
about 6 ft. in length. These tubes are placed in a 
horizontal position, and are surrounded by water, 
which keeps them cool, and, consequently, the 
steam emitted from the jet is considerably con- 
densed in passing through them. Series of these 
may be repeated at distances of 12 ft. apart, as 
occasion may require. The vapour has then a 
quantity of nitrous gas thrown into it before it 
enters into the large leaden chamber, in which the 
nitrous and sulphurous gases are rapidly condensed, 
and the residue falls to the bottom. 


MICROSCOPIC PLANTS THE CAUSE OF 
| AGUE. 


Owing to the prevalence of ague in the malarial 
district cf Ohio and Mississippi, Dr. Salisbury 
undertook a series of experiments in 1862, with 
a view to determine the raicroscopic characters of 
the expectorations of his patients. He commenced 
his experiments by examining the mucous secre- 
tions of those patients who had been most sub- 
mitted to the malaria, and in these he detected a 
large amount of low forms of life, such as algæ, 
fungi, diatomaceæ, and desmidiæ. At first he 
imagined that the presence of these organisms 
might be accidental, but repeated experiments 
convinced him that some of them were invariably 
associated with ague. The bodies which are con- 
stantly present in such cases, he describes as being 
‘ minute oblong cells, either single or aggregated, 
consisting of a distinct nucleus, surrounded witha 
smooth cell-wall, with a highly clear, apparently 
empty space between the outer cell-wall and the 
nucleus.” From these characters Dr. Salisbury 
concludes that the bodies are not fungi, but belong 
properly to the algæ, in all probability being 
species of the genus Palmella. Whilst the diato- 
mace and other organisms were found to be gene- 
rally present, the bodies just described were not 
found above the level at which the ague was 
observed. In order to ascertain exactly their 
source, he suspended plates of glass over the water 
in a certain marsh which was regarded as un- 
healthy. In the water'which condensed upon the 
under surface of these plates, he found numerous 
palmella-like structures, and on examining the 
mould of the bog, he found it full of similar organ- 
isms. From repeated researches Dr. Salisbury 
concludes :—(1.) Cryptogarnic spores are carried 
aloft above the surface at night, in the damp 
exhalations which appear after sunset. (2.) These 
bodies rise from 30 to 60-feet, never above the 
summit of the damp night-exhalations, and ague is 
Similarly limited. (3.) The day air of ague dis- 
tricts is free from these bodies. 


A French chemist has discovered a new process 
of embalming, which dispenses with mutilations, 
manipulations, and all the other horrible details of 
Gannel’s system of embalming. Audiger’s system — 
(such is the name of the new mode) consists in 
pouring down the corpse’s throat two glasses of his 
liquid (whose composition is still a secret); the 
operation lasts twenty minutes; in two or three 
months the corpse becomes a stone. Experiments 
have been made with this new method at Mar- | 
seilles and at Algiers, in the public hospitals, with 


# unequivocal success. 
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LETTERS ‘To THE EDITOR. 
[We do not hold ourselves responsiblé for the opinions of 
Our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
ag possible. There are many claimants tipon the space 
allotted to letters and other correspondence. | 
ves np. TELESCOPES, 0 
$ir,—May I ask“ W., J. F.” (who describes himself ‘as 
‘the veriest tyro in optical science ”) to forgive me if I 
point out an error into which he has fallen in his letter 
im No..72 of the En@nisa Mronanic? The Galilean 
form of telescope advocated by Mr. Moss is, to a certain 
extent, achromatic, Inasmuch ‘as the concave eye-flass 
‘corrects, ina considerable degree; the aberrations of the 
convex object glass. But, after all, itis a very trouble- 
some instrument to use, especially with a high power. 
The smaliness of the field of view, and its absencé of | 


margin, are great nuisances ; for I may tell “W, J. E” J. 


that there is no edge to the field in this construction of 
telescope, and that the eye-glass has to be held almost ` 


in contact with the eyeball to see anything ‘at all, | 
Nevertheless, it I wanted a merely cheap telescope, the | 
Galilean is assuredly the form I should select. Reference - 
“An Economic : 
Artizan,’ | l v that they advo- : 
cate the émployment of simple conver Tenses, both for | 
the object glass and eye-piece. I have not one word to | 
retract or modify in what I have said in condemnation | 


to the letters. of, “ Athelstane,”? | 
Artizan,” and Mr. McGurk, will show 


of this description of telescope. 


I do not think that “ W. J. F.” can do better than £0 | 
to Baker, the optician, of High Holborn, London (243;.1 | 
think it is, but the shop is opposite Day and Martin’s), : 
who sells very cheap and excellent instruments. If my: 
memory serves me, hë has a telescope for about 4 guinea i 
and a half which ought to aiiswér your corréspondent’s : 
purpose, Saloms, of Regent-street, too, advertise what ' 
they call a “ Hythe glass,” at the same price. I know; 
nothing of this last affair, but if it be as good as their | 


little “ Reconnoiterer”’ it certainly would be the very . 


thing for “ W. J. Fs’? requirements. ~ 
A FELLOW or THE ROYAL AsTRonoMIoAL Society. 


WEATHER GLASS. ,. 


_ Sir, It is a great pity the neurs Mupmaivic is not ; 


moré known, it ought to be in the hands of every work- 
ing maninthe kingdom. T havea few remarks to make 


have foretold the weather, have even laid wagers upon the 
same, and have always come off the winner. It has no 
vernier, but merely a glass tube (usedin. locomotives for 
water gauges). At the top it had 4in. of gutta percha 
pipe closed in, a strip of paper cut in. wide, with inches, 
quarters,and eighths divided, is gummed upon the glass 
tube, and a little varnish is put over. the same. This 
tube is put into a bottle (I have an old wine decanter) ; 
there is no particular point for rain or dry. I make 
my observations at 8a.m.and 8 p.m.; if we are to have 
fine weather the tube ascends; if rain, the tube descends, 
or remains at the bottom of the decanter. I have 
coloured the water in the bottle with a kind of red ink 
({carmineand ammonia). The great secret is to make it 
air-tight, and keep it from the light ofthe ou $ 
s ! . E. BIRD. 


l THERMOMETERS. 

_ Sir,—The letter of“ Gamma ” on the above subject is 
sointeresting that he need not have felt diffident in 
Writing it. I am constantly testing my thermometers, 
of which I ‘have several kinds, and the table I adopt is 
this ; prémising that the boiling point of water differs 
with the state of the atmosphere, and that the tempera- 
ture of melting ice is always the same under any circum- 
stances. | . . 

Totestathérmometer the barometer should be at 29°10, 
or thereabouts. : . 
Height of barometer, Boiling point of water. 

26 ee des i 204912 


26'5 205°799 
27 : 208'67° 
27'5 ; 207°55° 
28 . f 208°43° 
28° 209°31° 
29 210°19° 
29°65 211°07° 
30 | 212° 
30°3 212°88° 
31 213°76° 


.. (Extracted from the‘ ‘Circle of the Sciences.’’) 

, But “ Gamma” does not state whether the tube ofthe 
thermometer was graduated on itself or affixed to a 
scale, because certain circumstiunces have to be con- 
sidered, especially in connection with heat: if a metal 
scale, its expansion, independently of the tube ; or again, 
the correction to beallowed for the lateral expansion in 
the bore, if I may use the term, of the mercury. The 


density of the mercury employed also materially affects: 


the graduation. But Gamma” has no doubt included 
these points. The subject, however, isa very interesting 
one, as ‘allscientific books s¢em to ‘quote the degrees of 
84 and 21288 admitted facts, with the reservation that 
. “the ‘so-called degrees havé no ratio to any particular 
unit, and are Altogether arbitrary, exeépt in Bò much ‘as 
certain usages in this respect obtain.” PLODDER. 


oy CUTTING TEETH OF WHEELS. 
Sir-I have red many Inquities in the Hwenyadt 
. MgcHantc relating to cutting the teeth of small metal 
wheels, Nearly twenty years since, while living in a 
country place, I had the same difficulty in getting 
wheels cut to my own sizes as tany of your sub- 
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nape se ter tes ere a. 


ScribersS Beem troubled with. I tried several plans 
to cut them in my lathe, and at last fixed upon 
the one of which I send a drawing; it is made of 
gun metal, and screws on the flat part of the Slide rest, 
by thezbinding screw of the tool holder, At first I useg 


single cutters, as A, in drawing, but since then you can 
buy at Fenn’s or Buck’s, of Newgate : 

small steel wheels, beautifully cut by machinery 
(about in. diameter), on purpose for cutting the 
teeth of wheels., So I have now two spindles, one 
for thése wheels, and one for plain fiat cutters, 
with which I flute, mould, and ornament ivory ‘and 


uck’s, of Newgate-street, London, 


wood.. With the singlé cutter, shown in drawing, I have 
cut some first-rate wheel patterns in boxwood. 

By moving the top slide of your rest, you can cut 
bevels of any degree, and as your wheelis not moved 
from the lathe, but cut on the same chuck on which it is 
turned, they are cut with great truth. 

I see that they are now to be bought in London, made 


steel or iron, with a shank at the back to fit in the tool 


holder; they have the guide wheels for the band to over- 


| head motion on each side, B. I at first tried this, but 
| found it better to have a separate guide ©, so that I 


could regulate it independent ofthe cutting frame. I 
have not tried one of Kenn’s, but from my experience I 


think they would vibrate, and if so the work will show , 
tae F i > A i 1b, A Sec ge E ° ate 3 
about a very simple weather glass, which I hope will’ 
be found of use to some of my, fellow-readers who are : 
compelled to study cheapness. I have a common one: 
which is kept in a pantry, out of the rays of the sun; I | 
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| SILVERIWG BRASS. 


_ Sir,—A few weeks back I wrote to you asking for | 
information as to silvering brass. without.a battery, at ; 


SCIENCE. 


| buried in the earth? 
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them, large end foremost; by so doing the body of the 


‘tap will retain heat enough throughout its whole length 


to bring the cutting part to a proper temper, and leave 
the interior soft. The difference of the effect of both 
ways must. be evident to a practical mechanic. 

JAS. SHARPE, 


l CONSTRUCTING ELECTRIC CLOCKS, : 
_Sir,—In constructing ‘an electric clock, I 1 squire 
electro-magnetic mechanism to lift a weight of two 
ounces & distance of one-third of an inch. This is the 
maximum of both weight and distance. In practice 
both weight and distance are short ofthis. Ihave tried 
an eléctro-magnet (of uncovered wire) and an armature, 
with a small battery of seven cells, plates 3in. by 2in. 
This will just magnetise the soft iron, and hold about 
one ounce when in contact, but exercises no influence 
on the armature at a distance of one-third of an inch. 
Will any of yòur subscribers kindly oblige me with a 


| de&cription of the best means of effecting this by either 


electro-magnet and armature, or electro and permanent 


| magnets, with the smallest amount of battery power— 


that is by a current generad by two plates (large) 
Gro. HAWES. 
= QHLORIDE OF SILVER. eee, 
_ Sir,—In answer to “Z. Z,” who wants a descrip- 
tion of a furnace for melting the above, I beg to furnish 
him with a method of doing so without a, furnace, the. 
operation being a most simple one, and requiring no 
apparatus except a block of wood and anironladle, — 
The methods hitherto practised have been both intri- 
cate and expensive, requiring, not only a quantity of 
apparatus, but a certain amount of chemical knowledge ; 
but, thanks to Mr. Hadow, of King’s: College, the pro- 
cess of converting chloride into metallic silver is now as 
simple as itis certain. My method of reducing is as 
follows:—After drying the chloride of silver, I mix it 


with two or three times its weight of dried nitrate of 
potash, or saltpetre. , If the amount of chloride I have 
is small,—say under two ounces—I select a solid piece 


the same time stating that £ Had reka in another | Bionge 


. journal a process for silvering with a diluted solution | 
of double cyanide of potassium and silver, but I cannot | 


get the solution, and do not know how to makeit. Now, 


sir, the most important part of my question you did not - 


publish—viz., where can I obtain the solution or how 
can I make it cheaply? I can get cyanide of potassium 
and silver (separate), and will feel obliged if some 
subscriber will tell me how to make the dilutedsolution. 

‘Annie Marris” can get cyanide of potassium and 
silver of Hopkins and Williams, New Cavendish-street, 
Portland-place, or of Griffiths, Clerkenwell-green. The 


‘cyanide is 6d. per ounce, nitrate of. silver 3s, 8d. per 


ounce, distilled water I do not know the price of, but it is 


not expensive. If‘ Annie Marris ” is about to make an . 
experiment I shall feel obliged by being informed of the . 
result through your columns, and I will willingly return ` 


the compliment. E, Gray. 


SILVERING BRASS. 


Sir,—I am almost ushamed to trouble you and your - 


correspondents again in regard, to silyering brass, put I 
am anxious to succeed with it, having been at a great 
expense in trying the various receipts given in-your 
Ena@uisH Mrcuanic. Mr. R. Pearson recommends me 
to get the cyanide of silver solution from Mr. Cox, but 
as L am so faraway (Yorkshire) I am not able to gèt it 
in that way. In last week’s number W. Rawle, chemist, 
&c., recommends the same solution, which he states 
costs ‘about 3s. per pint. Now, I have applied to a 
respectable chemist, and he tells me he could procure for 
me cyanide of silver from London in’a small quantity, 
but that it would ċost 8s. per ounce, and he states that he 
is not acquainted with the process of making a solution 
of it, he doesnot know whether itis mixed with water or 
some acid. Would Mr, Rawle please give me the parti- 
culars how to make it iff get asmall quantity ofcyanide 
ofsilverP G. Kemble givesa receipt for a solution, but 
he does not say whether itis the above-named cyanide of 
silver solution. Iam anxious to try it, as it appears to 
answer with others and give satisfaction. . 
Ze Mes, ANNIE MARBIS. 
A GENEROUS OFFER.. > 2 l 

Sir,—Reading in a recent number of the ENGLISH 
Mxrcuanic, I came to an article upon “The Lathe and 
its Uses;’? where your subscribers are invited to assist 
in improving each other by adding their mite to the 
already useful and instructive journal; and, if it does 
not take up too much space, perhaps you Will find room 
for mine. Tam a first-rate hand at mechanical drawing 
of every description, and any subscriber who is de- 
ficient in that branch may either bring or send his 
model or idéa to me, and I will make all the drawings, 
&c., free ofany charge whatevér, and'assist in ‘every other 
way that may be required. I hope the pages of the 
ENGLISH MecHaNnic may proye as beneficial to others as 
they have been to myself. U.: 

7, Abercromby-terrace, Liverpool: 


HARDENING TAPS. VENENT 
„Sir, —I believe the usual way of hardening taps is to 
dip them, small end foremost, My ‘method is to dip 


| the mixtures be the least Gamp, when they are se 
| fro they have a tendency, to špurt away, and the silver 


from the 
out the si 


fine sawdust, and one p 
dried. I ara iron 
r) and pub layer / 
pottery inch AED a so, and on the top of this, alternate 
layers of the silver and the flux, pressing the whole 
tightly down... I use, perhaps, two parts, by weight, of 
the flux to one of silver. I then. Bet, 3t ọn fire as before 
by means of # stick, and afterit has burned out, find the 
silver ina compact form at thë Boptom of the ladle. 
You will observethat Thaye awi parelouler’ attention 
toe j ing dry; and for this reason, ifthe : 
to everything being dry Ana ap, when the yap Rel on 


is lost. By using 4. little care, an ounce or two of 
silver can be obtained with great ease in a very brief 
f time.. . P PN ce a aL 
*Pshould “ Z. 2.” or any other of your readers require 
any further explanation regarding this method, J shall 
be very glad to furnish such through the medium ofyour 
journal. eres - J. 8. BOWER. 
CLEANING NEGATIVES ON GLASS. _ . 
Sir,—For the benefit of your photographic readers, I 
would strongly recommend the following bath for clean- 
ing varnished films off old negatives on glass, also for 
new glasses; I have used the same bath for six months, 
and have cleaned hundreds of old plates with it, adding 
a little water occasionally :—Bichroniate of potash, 202. ; 
sulphuric acid, 20z.; water (rain), lat. Let the plates 
lie in it for a few hours, or even days will not hurt, then 
rub them.with a piece of cloth, or the fingers, wash 
well under a tap, and dry with a cloth and store in boxes 
ready for use; a slight rub with old collodion just before 
using will make the plate beautifully clean, the polishing 
cloth, of course, being perfectly ary. The above formula 
was published in the British Journal of Photography, by 
Carrey Lea. a PHOTO. 
PHOTOGRAPHIC. aan EEN 
ir, —I am ha to have the power to seb ** Dabbler ’” 
to Henle. that ig if hè will take a hint from one who 
has béen in the saitie fix as himself. Let him put the 
bath which he has now into a bottle and set. ib aside; 
which will sell for half ree reame for ore 
; ‘gs, (uitrate of recrys- 
eR em Pater if poe car ea of 
jetilled, caught on à slated roof, and through zinc 
A von): One drop of nitric acid to 60z, of 
bath is quite. sufficient. Collodionize a plate, put it in 
the bath, let it remain two hours ; if this does not work 
well try a developer of 15grs. protosulphite of iron, 
12ers, ‘acetic acid glacial, 16grs, alcohol, spirits of 
wine; to the ounce of water, rain or distilled.. Fix with 
18grs. cyanide, potassium ; wash with rain bri tom 
procurable, as a great deal.of mineral måtter is often 
présent in water supplied —by water companies 
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If the above does not prove satisfactory and “ Dabbler ” 

will drop a line to me, I will send him a few lines 

privately, or to any other of my brother English 

mechanics. J. RUSHBROOKE. 
All Saints, Colchester, Essex. 


PERPETUAL MOTION. 

Sir,—In No. 72 of Tum ENGLISE MECHANIC AND 
MIRROR or Scrence, a scientific toy is described 
and illustrated by Mr. W. Leaton. As your corre- 
spondent desires the opinion of some of your readers as 
to the merits of his scheme, allow me to say that it is 
plain he is not conversant with the first principles of 
mechanics, else he never would have thought of re- 
producing one of the clumsiest of the perpetual motion 
schemes asa new and useful invention. The machine 
consists of an oscillating lever with balance weights, 
and this oscillating lever assisted “at each movement 
by a kind of verge escapement movement.” It appears 
that the paradox of this invention 1s the assistance given 
by the escapement to the oscillating lever; and this it 
is clear it can never do, for the simple reason that it is 
impossible. J. JEWSBUERY, 


OSCILLATING ENGINE. 

Sir,—I have sent you a sketch of an oscillating engine, 
which I think is an improvement, if only for its simpli- 
city, as it requires no eccentric wheel or rod, and is also 
supplied with a reversing motion. It is simply this: The 
steam chest, being at the axle, and-a round one instead 


h 


iM 


ofa square one, the rocking motion of the cylinder act 
the part of a slide,but in this case the slide is stationary, 


I shall feel greatly favoured by your engineering 
correspondents giving me their opinions on the subject, 
B, B, Bridge. S, Steam pipe from boiler. E, E, Exhaust 
pipe. A, A, Bed plate and tank. W,W, Steam ways. 
Gro. Charx, 


NEGATIVE PLATE DRAWERS. 

Sir,—Allow me to contributemy humble meed of praise 
to the value of your journal, In returnit isnothing but 
right that parties who derive benefit from its perusal 
should do their best to enhance its progress by each one 
adding his mite. Requiring, some time ago, a number of 
negative plate drawers, it occurred tomethat by adapting 
a smallcircularsaw toformagrooving apparatus I should 
save myself a considerable amount of hand labour, and 
do the work better and quicker. Iamin possession of a 
small good plain lathe. I wanted my groover to work so 
that Icould see it do its work. To this endI got a cast- 
ing made shaped like the annexed engraving, which I 
substituted for the fast head-stock of my lathe. Itisa 
screw, which, by the action ofa nut, can be set at various 
distances in the same manner as the spindle of the fast 
head-stock, and it has, in like manner, a centre point, 

I next procured a steel spindle as long as my gangtrees 
would allow, had it filed down at one end to fit the lathe 
spindle, and had the other end hollowed to fit the centre 
point projecting through the casting. B is a plate 
made on the casting in order that it may be screwed to 
the back of the gangtrees, and on a level with them. 
This being done it will be perceived that the saw (which 


by the aid of a collar and screw is fastened upon the 
steel spindle as near the end, working in the centre 
point of the. casting, as possible) will work above instead 
of below the article to be cut, thus enabling the operator 


to see what he is doing, Its motion is also upward,~ 


Hermann Smith. 


| the size of friction wheels, as the greater their diameter, 


‘must be about half the length of the tool’s cutting 


instead of downward. The length of wood that can be 
grooved will be twice the length of the saw spindle, and 
its breadth twice the distance from B to ©. The wood 
to be grooved is placed upon a sort of carriage made to 
travel upon two equi-distant strips of wood, and when 
rubbed with black lead slides with the greatest ease. 
Ishould very much liketo see a practical article upon 
the construction of the harmonium from the pen of Mr. 
A WELL WISHER. 


BLUE STAINS IN PHOTOGRAPHY. 

Sir,—Allow- me to thank “Plodder” for kindly 
answering my communication about blue stains. Ihave 
since tested the water and find that it contains both 
carbonate and chloride of lime. I have washed my 
plates in distilled water also, yet the stains areas bad as 
ever. By the appearance of the plates I fancy the stains 
are caused by the action of the cyanide solution on some 
trace of the developer forming with the iron cyanide of 
iron; but then, how am I to thoroughly cleanse the 
plate of the developer, if washing five minutes will not 
accomplish it? 

Iam very particular in the mixing of my chemicals, 
clean hands, &c. If I am not troubling “ Plodder” too 
much, I would ask him ifit is possible‘for the developing. 
solution to penetrate under the surface of the collodion 
film, or if dampness would cause it, as my dark-houseis 
inthe garden, with nothing but the bare earth to stand 
upon? : : A DABBLER, 


REPLIES TO QUERIES. 


- Friction WEHEELS.—I annex a sketch of a pair of fric- 
tion wheels, in reply to G.T. Cochrane’s inquiry. arepre- 
sents the journal, orturned bearing end of spindle, b, b, the 
friction wheels undersame. Now itis evident that in 
displacing the ordinary bearing ofbrass or otherwise,and 
substituting for the same a pair of these friction wheels, 
set in motion in the direction of the arrows, a con- 
siderable saving of motive power is gained, varyin g with 


the less isthe power required. The actual difference is 


of course regulated by the kind of work to be done, and 
the purpose to which the machine is to be applied. 
This kind of bearing, which may properly be denomi- 
nated “live ’’ in contradistinction to the ** dead’? resis- 
tance of the old brass bearing, is only adapted for the 
prime movement of heavy machinery, where spindles 
oflarge iameter, and consequently of great frictionary 
resistance, have to be employed.—Grorge NEWMAN. 

Spring TooLs.—In answer to G, T. Cochrane, a spring 
tool of my own invention will, with the editor’s per- 
mission, be shown in next issue. The accompanying 
engraving represents a good shape for ordinary plain 
turning of wrought-iron or steel. -For an ordinary 
polish, soap-suds is very good, but where more than an 
ordinary polished surface is required clean water is 
the better article; but when clean water has been used, 
the iron must be immediately oiled to prevent rust. One 
advantage in the use of spring tools is that they allow 
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a quick traverse; the tool may be ground so that the 
front edge is almost straight, and if the cutting surface 
is about half an inch, the traverse may be four or five 
to an inch. It must be remembered that the length of 
the cutting portion of the tool end may be much shorter 
than the end itself; but in all cases, the traverse of 
the tool, during one revolution of the lathe spindle, 


surface.—CamMERnon KNIGHT. 

FLOUR EmMeEry.—The correspondent who asks respect- 
ing flour emery had better purchase that which is sold 
at the shops, and which is properly ground and sifted 
by suitable machinery. 
his query would indicate that he has been grinding and 
sifting the emery himself; this is quite unnecessary, 
because emery is very cheap.—CamzEron KNIGHT. 

Fisnrine Rop.—The best material for trout or salmon 
rods is all lance wood, the ferrules can be bought, by the 
set, at an ironmonger’s shop, for 8d.; gas piping will not 
do, itis too heavy. I wish myself to know which is the. 
best varnish to be used after tying.—J. E. BIRD. 

Harmonium Construction.—Many thanks to. Mr. 
Hermann Smith, for his kindness and the trouble he has 
taken in answering my questions. Theamount ofknow- 
ledge I possess of the harmonium is but little, The 


It is probable that the text of 


instrument that I have constructed is for an upward 
flow of wind, the board: Mr. Smith speaks of, I know 
little or nothing about. If Mr. Smith will give me an 
idea how it is constructed I shall feel myself greatly 
indebted to him.—Sre. LANTERN. 

Patent Coating ror Irow.—Dr. Angus Smith’s 
patent coating for iron may be obtained of A. M‘Dougall, 
manufacturing chemist, Manchester.—IRONSIDE. 

DovusLE PHotograpHy.—In-answer to “C. H. Q.” 
“ Sidney ” gives directions for taking these pictures, but 
I fear that by the plan proposed “C. H. Q.” will be more 
disheartened than encouraged by the results he will get, 
To make a pleasing picture, and at the same time enve- 
lope it with the full amount of mystery, it is absolutely 
necessary that one half of the plate only be exposed at a 
time, that the backgrond be zot black, as recommended 
by “Sidney,” but the usual colour, and that a judicious 
use of accessories be made. It would take up too much 
of the valuable space of this journal, if I was to enter 
into the minutie of producing the different effects. Let 
it suffice then to describe a method by which many 
strange effects can be produced, and that very easily. 
In anordinary carte-de-visite camera, insert adiaphragm 

4 <A, immediately in front of the 

} grooves in which the dark 
slide is inserted, having an 
aperture measuring about 
4x2ġin. A piece of zinc B, is 
made to fit against the studs 
B, B; it rests on the studs C, C, 
and is secured in its place by 
the button D. To take a 
picture, the figure is placed so 
that the image shows on the 
ground-glass through the 
aperture left uncovered by the 
mask of zinc. The plate is then 
exposed. The zinc B, is now 
reversed to the other side of the aperture, and the figure 
arranged so a3 to show on the ground-glass through 
the aperture left open, and the plate. again exposed. 
Care must be taken that neither camera nor accessories 
be moved during the operation. If the zinc mask has 
been accurately fitted, on developing it will be found 
that not a trace of a join will be visible; the diaphragm 
being a short distance from the plate, is out of focus, 
and the edges being consequently very soft, are vignetted 
into each other. The ordinary developer will answer 
very well for these portraits, there being occasion for 
extra acid. I may mention that the above is the arrange- 
ment designed by Mr. G. R. Gill, the gentleman who 
was the first to produce ‘ doubles ” in England.—I., S. B, 

Currine Picture Movip1nes.—Charles Kemp must 
get what is termed a mitre cutting block, and a mitre 
shooting board. Lay the outside edge of the moulding, 
faceupwards, in theanele of themitreblock, and cut to the 
length withasaw,tmeasuring the outer edge,allowing twice 
the width of the moulding on each piece more than the 
size of sight of picture ; thus, if the picture is 1Gin. by 
12in,, and the moulding 14in. wide, he must cut two; 
pieces 19in, and two pieces 15in. long. 
allow a jin. for smoothing the mitres 
on the shooting board with a plane, 
then get apiece of patent blind cord 
long enough to go round the frame in 
a slip noose with a foot or two to 
spare, glue the mitres with hot glue, 
tie it together with the cord tight as 
possible, then put two short pieces of 
wood each side of the frame under the 
cord, and draw them to the corners 
of the frame, then ‘pub it away 
for ten or twelve hours. He must have all ready 
before glueing the mitres or the glue will not adhere so 
well if it gets chilled. I fasten mine together with a 
dovetailed key in the back across the mitre, as shown 
in the engraving, the key about gin. thick, and let in 
flush ; or, I make a saw cut in the outside edge 
of the mitre, and fit in a piece of thin wood. 
The latter will be easiest for Charles Kemp, as he will 
risk breaking the mitres with the former without 
proper tools. The keying is done after the glue is hard. 
A carpenter will make the mitre board and block, or, if 
C. K. wants to make them, I will tell him how on his 

riting again.—H, GRAY. 

Yoon li answer to “D. G. A.’s’’ inquiry 
respecting clock springs, the largest in general use is 
about 12im. broad, and when in the barrel will make 
about 12 convolutions. I think he will be able to 
purchase one at any watchmaker’s tool shop in London, 


—PROPESSIONAL. i 
SYPHON BAROMETER. —The suggestion of 
.“D’J. K.” isthe best Ihave met with on 
the subject, but a tube of the kindis not 
easily procured in the absence of a glass 
blower. After searching over the city of 
York I at last found a blower in the exhibi- 
tion, who charged me 3s. for a tube, when 
bent, measuring 2 feet. Atthe same time I 
adopted a less expensive substitute myself— 
viz., the tube ofa wheel barometer. I divided 
it in half by measure, and, with a common 
blow-pipe and mould candle, made it into 
the required shape, as seen in the engraving. 
The cup A will answer the purpose of a 
reservoir very well.—PLoppER. 
ProtograrHic.—_In the Enetish ME- 
cHanic (No. 70), “ Photo” inquires for an 
account of the collodio-chloride process. He 
will find it in the “Photographic Almanac” for this 
year, page 35.—PLODDER. ; 
THRESHING MACHINE SPINDLE.—In reply to “ Cylin- 
der,” my attention has been called to the same fact. 
I having had such spindles brought to me for repair, 
after having been worn flat. EthinkI can hélp * Cylin 
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der ” to understand the cause, by stating that between 
the heavy wood shakers, aud the depth of crank, the 
spindle in its revolution is unequally balanced, and that 


w 


to a considerable extent; and that in consequence, could 


a uniform swing be attained, even if it involved the 


keying on of extra pieces, bored eccentrically, so as to 
ensure a perfect equipoise, uniformity of wear would, 


be the natural consequence.—G. NEWMAN. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


| (Nymphea alba) of the ponds. A communication direct 


| thousand-fold.—W. DrumMonpn, Mordon, Surrey. 


Exectro Grspine.—Can any correspondent tell me ` 
how to electro-gild medals and pins by the battery pro- ' 


cess? I have made the solution from Australian gold, 
&ec., all right, and have a Smee’s battery plate 6 by 4 
inches. I have a scratch brush and small brass wires. 
When taken out of the battery the work is a very dark 
nasty colour, when scratched it comes right, but the 
scratching looks rough. I should much like to obtain 
that nice dead colour which I see in some first class 
articles.—J. E. BIRD. 

ELECTRICITY AND ComEt.—Will any reader answer 
one or more of the following queries :—How long does 
the electric flash take in passing through the Atlantic 
Cable from Newfoundland to ValentiaP Has the 
comet made its appearance yet that was mentioned in 
this paper some time since, if so, where is it to be found P 
I should also like a simple method of finding the planets 
Uranus and Neptune.—INQUIRER. 

SINGLE NEEDLE TELEGRAPrH.—I wish some electrical 
friend to give me a full description of a single needle 
telegraph. 
the telegraph is required is about half a mile. 
I intend to have an instrument at each end, 
so a8 to send and receive messages, also a bell at each 
end. I wish to have but a single wire, with earth plates 
for return currents. The points upon which I require 
particular information are :—lst. The simplest and best 
form of reverser. 2nd. The depth the earth plates should 
be put. (The current of electricity would have to pass 
underneath the centre of the town. Should there be an 
intermediate earth plate in the distance of half a mile P) 
3rd. Is it necessary to insulate the wire (galvanised 
iron), as it would have to pass over several stone and 
~“ prick walls inthe route? 4th. The number of elements 
required for the distance.—T. D. JUNIOR. 

VELOCIPEDE.—In the number for July 20, 1866, Wm. 
Taylor gave usto understand that his velocipede was at 
the industrial exhibition at York. I was there on the 
4th inst., and could not find a velocipede in the building. 
—ABEL. 


Aorrox or Insucror.—Will any kind reader inform | 


me if the “ Giffard Injector” allows steam to pass from 
the top of the boiler to the bottom without water 
intervening? Any information on the matter will be 
thankfully received by Joun KEATING. TTE: 

TRANSPARENT Parsr.—Will some reader tell me, 
—i. How to make paper (white) perfectly transparent. 
2. How tomake dubbing for boòts and harness. 3. How 
to make collodion. 4. Can any one tell me how to pre- 
serve small animals, such as moles, mice, &c., I don’t 
mean by stuffing them, but to make them hard like 
wood? Ihave seen severalas hard as stone, but can’t 
learn how it is done.—JamEs WaLMAN. 

Borse Cortarse. —I am working a boiler at an ayer- 
age pressure of 30lbs., it is comparatively new, having 
only been. at work four or five months. The boiler is 
about 20 ft, long and 5 ft. internal diameter; the fire 
box is 5ft. 103in. in length and 2ft. 1lłin. internal dia- 
meter, andis composed entirely of two plates, so that 
each plate measures 5ft. 10$in. by 4ft. 64in.—the two 
plates making a round fire-box nearly 8ft. in diameter 
and 5ft.10$in, long; the fire tube then suddenly and 
without any taper assumes the form of a tube about 
20in. in diameter. The thickness of the fire-box tube is 
three-eighths of an inch, the shell of boiler is three- 
eighths, and the small tube is five-sixteenths. The fire- 
box tube is represented by the maker as half-inch 
Staffordshireiron, and the shell seven-sixteenths, which 
is not true, the actual measurement being what I have 
stated above, and before witnesses. .On Friday night, 
the 8rd of August, steam was up (not blowing), viz., 
. 281b. It being an unusual circumstance for steam to 
be up at that time I went to the furnace and found that 
the tube had collapsed on one side 2% inches, and on the 
other 1łin., as measured by a straight edge; the top and 
bottom were not so, the joints being riveted. There 
is a fusible plug still perfect, and the top, if anything, 
has risen a quarter or three-sighths of an inch fromthe 
compression on the sides, but the line of rivets is 
parallel. I called witnesses to note the quantity of 
water inthe boiler and blew off steam, | 


the tube. I wish to know the cause of this collapse, 
from some scientific reader. The makers of the-boiler 
declare that the collapse was caused by shortness of 
water, but I am of a yery difterent opinion.—-K1pWELLY. 
Eriosson’s Eng@inrs.—‘ Briton” begs to thank 
James Stockbridge for his answer respecting Caloric 
engines, but the descriptions in the books he mentions 
give such a meagre account of the working parts that he 
is at a loss how to proceed. If James Stockbridge, or 
any other kind reader, can assist ‘ Briton ” in a detail of 
she working parts for a l-horse power Ericsson’s, or 
inform him where he can see one at -work, he will feel 
sbliged, aii will pay any expense he or they may incur. 
—BRITON. | a 
WIRE-COVERING MACHINE AND WATER Lity.—I was 
very much pleased with the description and cut 
of the wire-covering machine, in a recent num- 
ber, by ‘Francais.’ Will he kindly say what 
number of teeth are in the two wheels, Wland W, also in 
he wheel working in the endless screw, also where in 
ondon they could be obtained, and where the proper 


The length of communication for which’ 


When steam | 
was all off, there was still about 64in. of water on |. 
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silk and cotton is to be bought? If the correspondent 


who inquired for some of the root of the water-lily, in 
a recent number, has not his want supplied, I shall 
be pleased to send him a root or two, free of expense, 
except carriage, if he will let me have his address, and 
say if he wants it to grow again, so that I may know 
what to send. I suppose it to be the white water lily 


would save time and trouble. I hope that the circula- 
tion of the Eneuisa Muronantio may increase a 


ORNAMENTAL Borrur.—Will any kind reader inform 
me how to make an ornamental bottle P I know thatlong | 
iron screw turnings are put into the bottle, and some 
acids are added, but I do not know the name of the 
acids.—GEO. WARD. l 

SPIRIT-PROOF CEMEN T.—Will any fellow subscriber 
tell me of acement that will withstand the action of 
spirits, such, for instance, as might be employed in the : 
construction of slate tanks P—A Guosrt. ae 

Dissotvineg Brock Tin.—Can any reader inform mè : 
how to dissolve block tin into a paste suitable for: 
making tinfoil paperP—L. M. : ee cited wt 

GinpiIne Woopzen Nozs.—Will any kind reader : 
inform me of the cheapest and simplest way of gilding | 
fancy nobs for cages, turned out of willow, beech or | 
deal, or any other wood, with liquid or dust, without 
using gold leaf; and also inform me where I can obtain | 
all sizes of galvanic wire, and small caddy locks, say, 
inch and inch-and-half?—Gotp. 

DESIGN ON HaRTtHENWARE.—Can any correspondent 
tell me the meaning of the design on the old-fashioned 
stone china earthenware. I allude to that favourite 
pattern with a pair of doves at the top, and three men 
going over a bridge at the bottom?—THomas SHORE. 

CHmEEsSE Vars.—Will some correspondent of the 
Enq@uish Mrcuanio inform me how to make cheese 
vats that would make round cheeses like the Dutch p— 
THOMAS SHORE. wen ton 

Ercuine Cast Iron.—Will any reader inform me of 
the best way of etching cast iron ?—J. Bartow, 

Guass FoR PHOTOGRAPHIC PuRPosEs.—Can any 
reader inform me how the very fine obscured glass for 
photographic purposes is prepared. If by acids, what 
kind and how P—J. 8. B. . 

Wirt Turnineg.—I wish some 
kind correspondent would in- 
form me how to make a 
oe i turn z ware abe 

~~ With the ends partly closed an 
C pog level, like the drawing P—C. 

Hi EMBRAY. , 

Harmonium Construction.—I should feel obliged if 
some correspondent wouldkindly give me information re- 
garding the construction of the harmonium, particularly 
with regard to the bellows, wind chest, and stops. 
Charles Kemp will find it very easy to put his frame 
together by using a flat board to lay the pieces on and 
driving nails in the board to cramp the corners up, as 
in the following rough sketch. The dots show the 


position of the nails. It is used by jewellers’ tray 
makers for glueing up their mitres., I have used it 
with good success for picture frames. After the glue 
is hard he must brad or key the corners.—CHARLES 
THORITT. l . f 
TeLEscorro.—Will some kind fellow subscriber tell 
me what glasses I require and at what distance to place 
them apart to construct a good terrestrial telescope P I 
have a good achromatic object glass, 20in. focus, 1% 
diameter. I want four glasses for the eye-piece, Should 
J. M. Moss, who answered “Lex” in number 70, see 
this, perhaps he will oblige, asit is a similar.eye-piece to 
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ANSWERS AND NOTICES TO COR: 


RESPONDENTS AND READERS. 
P. Connrek.—Copies Will be seht, _ 

P. B.—Movement.of the water sating. 2 2] 
A Mucwani6.—We must particularly requést our cor- 


respondents Who. send comimunications to the “ Ezk- |. 


changé Club” column, to give their names and ad- . 
dresses. We ask this, not only te save trouble at thè- 
office ofthe journal, but -as a token of perfect good - 
faith that our subscribers are nut pestered by applic- 
a from brokers, second-hand dealers, and such | 
e. Bis ti Sate De. Lact 
Yorx«sHize.—Hndeavour to explain your meaning & 
little more clearly in another letter, 


| Henry RansomE.—Yes, if used too 


[Ave 17, 1866. _ 


An Enainzrr.—lIt is caused by defective circulation of 
the blood. Refrain from using ardent spirits and eat 
plenty of animal food. 

VENETIAN.—Paint two coats of white, then lay on the 
green, The braiding is entirely a matter of practice, 
a light coating of common coach-maker’s varnish will 

_do very well. 
W. M.—Already answered, 
CHARLES BeLL.—We arè sorry that we cannot assist 


you, 
J. Witp.—Say 16ozs, of very fresh steak per day, half 
a pint of brandy slightly diluted, as thirst may require. 
Ein UnRRMACHER.—The matter is far too speculative 
for our pages. You will find explanation of syphon 
action in back numbers ofthe ENGLISH MECHANIC. 
A PURCHASER FROM THE BuGinning.—We cannot make 
_ the alteration you suggest at present. 
W. Mines Barnus.—Articles, suggestions, and illustra- 
tions of volocipedes, have appeared in many back 
numbers of the Enesa Mronanto. We shall shortiy _ 
. havesomething to say on the subject you mention. 
JOHN Brian.—Thanks for the suggestion. 


| T. Wreman.—Already answered. 


“ Fac ET SPERA.” —Nothing to pay. We shall be always 

glad to insert any communication. ; 

frequently, the polish 
of the diamond will be injured by the rough edges of 

_ the glass. 

THromas Kemp.—Letter forwarded. 

Mr. Empray.—No charge. oe MS 

Zıno(Leeds).—We cannot insert the cozimunication in 
the Exchange Column, it must be paid for as an 
advertisement. See notice on top of Exchange 
Column. =. ... y : 

J.M. G.—Forward the list of numbers required to our 
publisher. He may, perhaps, be able to obtain them 
for you: ia oh 


ceeds gir 


shilling, Fea” ace ae 

J. E. Brkp.—You can obtain the terminals of Mr. Cox, 
Skinner-streét, Snow-hill, Holborn. 

A WELL WisH82.—We are afraid that there would be 
considerable difficulty in carrying out such a club. 

Jas. Brown (Glasgow).—Other designs will shortly be 
published. i 

Tomas PowELt.—We regret that you should have had to 
wait for your journal. Forward the name and address 
of your bookseller to us. 

F. SutrHeRtanp.—To find the thickness in inches of any 
ship plate necessary to resist the pressure of water, 
divide the distance in feet between the ribs by which 

_ it is supported by 20, and multiply the quotient by the 
square root of the depth in feet to which the plate is 
submerged. ale a 

PaRaPuine.—We do not know of any patent. Thére 
have been several attempts, which have got as far as 
“not proééeded with.” Such a patent would be 
perfectly useless. Save your time and money. 


| M. Nurson.—To get the horse-power of your engine, 


multiply the speed of the piston in feet per minute 
(=the length ofstroke multiplied by number of strokes 
per minute) by the effective pressure in pounds per 
square inch on the piston, and by the square of the 
diameter of the piston in inches, and divide the 
product by 420°00. | . as 
G. OnLER,.—You will find what you require in Lardner’s 
Dictionary. i 
A. Fuowzrs.—About £200 premium, He is agood man, 
and worth the money; but—he cannot supply brains. 
N. Fanconrer.—Given in both our first and second 
volumes. They are cheap, and some are on sale. 

8. BevuRriper.— You will find it in last week’s number. 
P. P. S.—The thickness of rubble stone walls should be 
. One-third greater than those of brick. _ bas 
Hunt.—We have mislaid your letter, and are not over- 

sure as to either name or contents. Friction gearing 
is coming much into use, thereis a company for its 
manufacture in Glasgow: there are several patents 
also, but we cannot say whether they are all in work. 
Grorge Frirgam.—The minimum rate charged by 
architects and surveyors, when paid by the day, is 
threeguineas. 0 Leet: tn 
N. GurpEes.—According to nearness of proximity to the 
line. Thus, under 14° latitude, men can only perform 
half the work they can do in France. , 
Buitp#E.—The usual height of carriage wheels extends 
to 5ft. 8in., for fourteen spokes; which should not be 
more distant in the fellies than 16in, 


O. R. (Tiverton),—The standard for silver coin is a mix- 


ture of 37 parts of fine silver, and three of alloy—Lb. 
troy of which is made into sixty-six shillings. A 
sovereign loses about one 900th part of its weight per 
annum by friction. 


| J. Frarer.—A. current of electricity of unit strength 


will decompose 0'02 grains of water per second, or 
00103 lb. per hour. To produce a current of unit 
strength, requires the consumption in each cell of 
0°0728 grains zinc per second and 0°03744 lbs. zine 
per hour. f 

Josera AsuworRrTH.—Enclose twelve postage stamps to 
B. Woodcroft, Esq., Commissioners of Patents Office, 
Southampton-buildings, Chancery-lane, state the num 
ber of the specification, and you will most likely 
receive it by return of post. : 

|. Kump, junior.—Saddler’s gas-heated steam boiler 

` was illustrated in vol. II., page 25. The address is 4, - 
Richmond-place, Richmond-road, Dalston. -Another 
boiler (Jackson’s Patent) was illustrated on page 145 
yol. IJ. Address Mr. Thomas Middleton, Engineer, 

. Lomas-street works, Southwark. 0 

T. W. RicHaRpson.—We are sorry that the mistake 
occurred, . 


_ Awe, 17, 1866, a 


F Dari. See Answer to "5, “Wilde. Bowe sail | 
men in Paris are said to have administered the fresh 
warm blood of young and healthy oxen, in doses of 


from half a pint to a pint a day, to their patients, and . 


numerous Cases aad success are recorded. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


The attention of thè subscribers. to the Enauise 
MzocrHanic is especially directed to the advantages 
offered by this colimn. No charge is made for notices; 
butthe columnis intended for the benefit of subscribers 
who wish to exchange articles only. For all who wish 
to sell, the advertisement columns are open at an ex- 
ceedingly cheap rate of charges. That much time and 
unnecessary trouble to all parties may be saved, sub- 
scribers are requested to publish their names and 


addresses in their communications in this column. 


Subscribers are requested to condense their comnaduni- 
cations as much as possible. 


Microscorz, &c.—I have an achromatic microscope, 
2 Powers, 1łin. and in., live box, condenser, stage 


forceps, half-a -dozen objects in neat polished mahogany ` 
I have also a 4ft. telescope, 4 lens eye-piece, zinc - 
body, with tripod stand, ball and socket, and quadrant : 


case, 


joints, giving every motion. Either of these I shall be 


glad to exchange for electro-magnetic apparatus, air : 


pump, model steam engine, or any other scientific 
apparatus’; or I would exchangé both for a sewing 


nished boxes }-ft. long, and a case of glasses, consisting 
of 38 in number, cost £5, quite new. I am willing to 
exchange them for either a good boilér, horizontal steam 
engine, or self-acting iron lathé, which could bé worked 
by steam,. &. —Address, wW. Warris, 27, Westgate, 
Peterborough. 

MIıcRroscorn For Larazn.—I have an achromatic 
microècopë (by a well-known maker). it is on double 
pillar and claw, with rack motion, scréw motion, stage, 


fine adjustment, two eye-piecesy A and B; polarizing : 


prism, achromatic condenser, glass condenser, inch, 


accessories, in upright mahogany case fourteen inches 
high, and with seven drawers for apparatus and objects, 
cost £20; to be exchanged for a foot lathe and 


tools by a good maker and of corresponding value.— ; 


ARCHIMEDES. 
CYLINDER FOR Stamps.—l have a cylinder 3 inches 


long, rough fit for a small horizontal engine, which I; 


would exchange for 40 rare foreign stamps. —Address, ` 
G. TAYLOR, Station- -road, Summer-lane, Barnsley, York- ` 


shire, 


TELESCOPE, &C., FOR Mroroscorz.—l have for ex: 


change a good telescope, cost £1 5s. ; Cassell’s ‘‘ Popular 
Educator, ” complete, two volumes, bound in one ; four 
volumes in numbers; for a microscope of €qual value.— 
A Mrowanic, 


LATHES ror Booxs.—Seeing that lathes both great and ` 
small are the chief articles required in the “xchange,” | 
I Write to say that I have a couple to dispose of; one is : 
a dead centre bar lathe, wrought iron bar about 18in. ` 


wheel, &c., complete. I would. exchangé both for good 
books or instruments of the value of about 30s. to 40s., or 


I will send both to T. M. Penson, for his “ Exhibited ‘ 
Machinery for 1862.” —Address, Mr. T, Symes, near : 


_ Association Chapel, Camborne. 


and a 12s. 6d. microscope with additional objects, for a 


working model of a steam engine, vertical preferred |. 


_ (with or without boiler).—Address, J. L.,39, Waterwork- 

street, Hull. 

ÀIR- -GUN FOR TELESCOPE OR Mrċkoscork.—I have an 
air-gun rifle, pattern air-chamber in stock with cams, 


which I wish to exchange for a good telescope or micro- ' 


scope.—Address, J. om P., Railway Workshops, Kil- 
marnock, N.B. 

Larain—t{ have à small lathe I wish to part with in 
exchange for a tap-plate and taps, value about 5s., I 


should like the plate to contain about 12 taps, the largest 


to be about 1-8th or 3-16th, The lathe is about 2in. | 
centre, cast metal, with rest, in length it is about 12in., ` 
gantry about 53in., with one chuck.— ALFRED S. BOWLER, 


Talbot-place-park, Sheffield. 
Latne.—‘A 21” has a model lathe on polished cast- 


iron standards, with polished wrought iron bed, iron 
cone and screw head-stocks, brass coné With 3 speeds, í 


driven from below by a mahogany wheel; iron rest 
holder, T rest, lathe pin, brass drill chuck, and driving 
plate; the whole is brightly polished ; he wishes to 
exchange this for an electro-magnetic engine, a good 
coil for shocks, a Strong two gallon steam boiler in good 
coxdition, or for some good mechanical books. 


Sirr Rest.—I have a complete set of castings tor a 


compound slide rest, with working drawings for a Bin, ŝin, 

or 7in. centre lathe, partly finished, cost me 30s, I will 
exchange it fora small circular saw not less than about 
one toot i in. diameter, or.a Small vertical saw in frame, or 
any useful article—W. Poart, Weést-stréét, Havazit, 

Hants. 

CYLINDER.—I have a capital new cast-iron cylinder, 
nicely bored out, 2 1-6th in diaméter, turned and faced 
up with gland cover to suit, length, minus the cover, 64. 
I wish to exchange it for @ small vertical engine in 
working order, or any ušefül article. If “G. F. Clio.” 
has not yet succeeded, now’s his time,—BuprorD 
MECHANIC, 61, “Well-street, Bedford. 

VERTICAL HNGINE FOE Gyurmpers.—i have a work- 
ing model of a vertical.engine, with fly wheel complete, 
2in, pores Sin, stroke; 1 wish to exchange it for a pair of 


| them for a good velocipede.—Address, W. .M. B., 


{| hardly been used and cost 30s. 


EN Gus MECHANIC AND MIRROR OF. SCIENCE, _ 


horizontal cylinders, with or without fittings, about 


lł-horse power the two, or œ tubular boiler 14-horse 
power, vertical or horizontal ; differencé given or taken; 
also a small lathe, 4in. centre, iron bed, nearly new, fy 


wheel all complete, I should like to exchanged forà pair - 
of 6in. heads with back gear.—Address, W: R., 12% 


Church-road, Croydon. 


Books AND AMATEURS’ Toons. —I have seven. or 
eight yearly volumes of the Engineer, with Indexes (in 


first-rate order for binding); also the “ Mechanio’s 


Calculator and the Mechanical Arithmetic,” a hori- 
zontal drill machine, to fix to a table, with twelve drills; | 


and bow for ditto; a quantity ‘of tools, various; and a 
blowing fan, suitable for a portable forge. I ‘wish to 
exchange these for a cylinder ŝin. or 4in, bore, and 6in, 
or 7in, stroke, or a boiler, upright, that would supply 
the above at 50 or 60 pounds pressure.—T. P., Engineer, 
4, Brighton-road, Aldershot. 

ACCORDION AND Books Fok Toors.~-I. have a 20- 
keyed accordion, nearly new, cost 308.; and 38 numbérs 
of “The Crystal Palace,” illustrated with engravings by 
Beard and Mayall, cost 38s. 
above for a small lathe, vice, or other mechanical tools, 
or any useful article of corresponding value.—Address, 
G. L., 149, Penny-street, Lancaster. 

Booxs ror Riruu.—l have “Casseli’s Popular Edu- 
cator,” complete, two volumes bound in one, and the 
rest in numbérs; and “Cassell’s Bible Dictionary,” 
complete; also one volume bound, and the rest in parts, 
which have cost me over £2, which I should like to 
exchange for an Enfield rifle with or without bayonet, 


machine.— Address, H. BEECH, Mill-field, Petérboroush, | short or long.—Address, DErENCE, Post-office, Chester. 


Microscorzgs, &c.—I have two microscopes in var- 


ELECTROTYPE APPARATUS, &C., FOR VELOOIPEDE.— 
I have an electrotype apparatus, consisting of decompos- 
ing trough, cost 12s.; Daniell’s single cell battery, 
68. 6d.; “addition porous cells, copper plate, binding 


‘screws, ‘mould for plates. Also Horne and Thornthwaite’s . 
į panoramic photographic lens for plates (73. x 4), cost ` 


£2 12s., the whole but little used. I would exchange 


Cottage’on the Lea, Tincleton Clyffe, Dorchester; Dorset. 


ELkorko-iGNErio ENGiINE.—I have an electro-mag- | 


netic engine made from the sketch in No. 54 by “Carbon.” 


I would i like to exchange it for à compound microscope. | 


half-inch, and quarter-inch object glasses, with minor q The engine is worth about 358.—J. D., 83, High-str eet, 


Ashford, Kent. 
PORTRAIT Camera AND LENS ror Sewine MACHINE. 
—I have a whole plate folding camera and lens by 


Horne and Thornthwaite, for portraits and views, 9 by 7 ; 
4 10, Short’s- ‘buildings, Clerkenwell-close, 


focussing glass, dark slide and holders to carte size; 


| cost £20; which I would exchange for a Wheeler and 
Wilson, or Singer’s machine.—Address, A, W. TURNER, | 


Old-squar ©, War wick, _ 
MODEL Srramnr.—I have a model screw steamer, 4ft. 
long, with oscillating engine, boiler, &c., which I would 


give fora good family sewing. machine, Alexandra or , 
Wheeler pattern preferred ; also a model locomotive i 


‘engine, for an aneroid, or other metallic barometer.— 
Address, W. J. H., 36, J ohn-street, Glasgow. 

FLUTE, &o.—In reply to “ Engineer ”? in No. 71, I have 
a first class made flute with six keys, in excellent con- 
dition. I shall be glad to exchange it for his photo- 
graphic apparatus. My flute has a very fine tone, and 


is the easiest to blow L have ever practised upon. In: 


d (13 3 
long, 1łin. x $in, section; the other is a beech bed, about ` reply to “Indicator Same number, I have a good 


Zin. lone, bright wrought-iron heads, steel mandril, hand i 


photographic apparatus and every thing perfect. I 
will exchange it for his engine for cutting clock teeth. — 
Joun BRIAN. 

Curmican Cair ror SLrbe VaLyn.—I have one ot 
Statham’s chemical chests, price 12s. 6d,; also one of 
Statham’s compound microscopes, price 78. 6d.; these 


‘Ackromatrc Tetwscorz.—t wish to exchange a: I should like to exchange for a well-finished slide yalve 


pocket achromatic telescope, nearly new, cost £2 10s., : 


cylinder, of about ldin, diameter, and about 2in. stroke, 
complete.—Address, W. GRANGER, Mr. 
Temperance Hotel, Crewe. 

PLOUGH AND IRONS FOR PHOTOGRAPHIC APPARATUS. 
—I have a plough and 8 irons, by J. Buck, which havé 
I should be happy to 
exchange them for a din. lens and camera, or photo- 


graphic apparatus, to about the same value; or for some - 


|'T°.. 


other useful article.—Fac ET BPERA. 

BOILER FOR Instruments,—I have.a small boiler; 
which I should like to exchange for a case of instru- 
ments, T square, and drawing board of equal value. Size 


of boiler 3ft. 4in. long, 12in. by 10in. diameter, 5-16. 


plates. FA Bartow, Atlas-terrace, Water-lané.—E. C. 
Guy, &c.—I have a good single gun and ammunition 


and holders I will exchange for 4 4 plate camera putting . 
out to 9in. to suit a 9in. focus lens ; or J will give anew | 


musical snuff-box for one, playing two airs.—JNo. 
BRIAN. 


ADVERTISE IN THE EN ENGLISH MECHANIC. 


SCALE OF F CHARGES. y 5 


WANTED TO PURCHASE, They. words .. 
Livery additional Teh words a 


FOR SALE, Thirty words... zia sis 
Every additional Ten words z aes 


0 
SITUATIONS VACANT, Twenty words wed 
Every additional Hight words... ose 4 


SITUATIONS WANTED, Twenty words 
-Hvery additional Hight words 


PROROSO MOB: 


Postage stamps received from advertisers in town or country, 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. | 


PARTN HRSHIPS. 


SMALL FIRM Wis es to Meet a GENTLEMAN 
who could put in £500 to éxténd an established 
business, ‘doing a good trade.—For interview; apply by 
3 3 Mr, King’s, 169, Béymoür-streét;, Huston- 


léttér to H. > 
square, N. 


I woud exchange the - 


the ` 


Brinsford’s, | 


| graphic Business. 
l Offices, 126, Newgate-street. 


RARE CHANCE for a MAN of SUBIN BSS 

HABITS, with about £150. Will séeure Hit à good 

income in an established business in the City.—iIn ‘first 
instance address Manufacturer, 151, Cheapside. 


GENTLEMAN, possessing a capital of about 

£3,000, and ‘of some experience in business, 
is desirous of Employing his Time and Money, if he can ` 
meet with a gentleman having an established business. 
The country preferred.—Address, with full particulars, 
D. R., care of James Holah, Esq., 62, MOONEE -btrest, 
London, E.C, 


SITUATION 8 WAN THD, 


rANTED.—By an Energetic, Sober Man, a RE- 
ENGAGEMENT, to MAN AGH, and keep invepair, 


f STEAM ENGINES, Pumps, and other Machinery. 10 


years’ character. Age 28. —Addréss, W. C., Engineer, 
Badddesley, Ather stone. 


A* Experienced ENGINEER, who has been six 
yéars in India superintending cotton presses.— 
Address A. B., Post-office, Ipswich. 


7JOUNG MAN wants a constant SITUATION as 
PAPERHANGER and PAINTER. AORE W. 
H., No. 3, Victoria-grove, Bayswater, W. 


\ )NGINE DRIVER and Stokér.—Well understands his 
work.—W. ee 16, peyote: -street, Leather- 
Taig Holborn. 


ANGINE DRIVER and aa —Good testimonials. — 
4 Address, A. V., 3, Jucha--place, Lark’s-row, 
Camibridge-heath. 


)OOKBINDING.—A Young man wishes tö engage as 
an Improver.—A. B., 6; aoe place, Hanway- 
street, Oxford-street.. 


> MITHS.—By à good General Hand, =A daress, J.H? 
I 2, Woburn- court, Duke-street, Bloomsbury, 


~ 


BowEes. .—Employment wanted, bya steady Man, 
Address, O. L., 44, Upper Bemerton- ‘street, Cale- 
donian-road. 


"a 


ABINET MAKERS.—Situation by a strong Lad, 
J having slight knowledge ofthe business. Wright, 


pein Ne: 


SITUATIONS VACANT. 

HE WEST HAM LOCAL BOARD OF HEALTH 
Essex, require the services of a STOKER,. to fake 

charge of their Outfall and Pumping Works at N ght.— 
Particulars may be ascertained from and applications are 
to be Sent to mein wee at Rokeby House, Stratford, E. 

J. G. B. MARSHALL, 
Surveyor to the Board. 


HEMISTS’ ASSISTANT.—Wanted, immediately, 
á Competent Dispensing ‘Assistant. —Apply to W. 
Gibbs, Ryde. 


¥FND1A-RUBBER.—Wanted, aT, for a widlesiio 
SA. Warehousé in thë city. — Address A. B., Mr. W. 
bide vache No. 9, North John-street, Liverpool. 


EDICAL. —Dispensing Assistant Wanted:—4, Cam- 
den-row, Peckham-road, Camberwell, S. 


YAS MANAGER for BRAZIL.—The Directors of the 

Ceara Gas Company (Limited) require a Manager, 

to take charge of their works at Ceara, in Brazil.— 

Apply to Messrs. Law and Blount, 15, Essex-street, 
Strand, London, W.C. 


10 SMITHS and FARRIERS.—A Man Wanted i in the 
Shoeing and Jobbing Line. —Apply at J. Bennet’, 
Walton-on-Thames, Surrey. . 


IRONMONGERS’ ASSISTANTS. —Wanted, a 
ood Salesman (in- 000R; —Applyt to X. Y. 2, Park- 
road, | Vest, Dulwich. .. 


O PAPERMAKERS. Wanted, to go Aoa, Two 
Paper Machine-Men, who thor oughly understand 
their business; also two perfectly competent Engine- 
men — Application to B. P. C., care of Mr. Hopcraft, 
Newsvendor, Mincing-lane. 


TO BE LEY OR SOLD. 


; BS and TURNERY BUSINESS.—Mr. Francis, 


Auctioneer and Business Agent, has for Sadie, ne: r 


| Pentonville, capital Brush and Turnery Business, fur 
£100. —Offices, 126, Newgate-street. 


JHOTOGRAPHIC BUSINESS.—Mr. Francis, 
Auctioneer and Business Agent, has for Sale, ten 
milés from London; charming sübürb, first-class Phéto- 
Returns £400. 5; 000 négatives.— 


O PHOTOGRAPHIC PRINTERS ‘and ENLARGERS, 

To Let, at Camden Town, a House thoroughly 

fitted wp tor carrying: on the above.—Apply to nee ak 
Houghton, and Son, 89, High Holborn. . 


“Tino PHOTOGRAPHERS. —To. be Disposed of, an Old- 

established Business, situate in Cheapside; or the 
Advertiser would take a Partner having command of 
£1;000.—Apply to Mr, John Rutty, 3, King-street, eee 
side; E.C. 


\TEAM-POWER to Let: apn. 35; Old-street, St. 
- Luke’s, E.C. ; Goswell-street end, 
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4 TEAM-POWER to Let, with great advantages.— 
: Apply 85, Charles-street, Hatton-garden, E.C, 


Ee O A SE ET SR 
G ASFITTERS, IRONMON GERS, and Others.—For 

X Sale, Goodwill, Stock, and Fixtures of a well-esta- 
blished Gasfitting Business.—Address. 174, Fleet-street. 


FOR SALE. 

To PLOTS OF LANDS, at West Brompton, 

North-end, Fulham, with good frontage and 
depths ; prices from £47 per plot, including every cost ; 
a handsome sum can be realised by resale alone, the 
prices being first cost, payable by small deposit and 
monthly instalments of 10s., with immediate possession, 
to build houses in much demand, or use for garden pur- 
poses, many of the plots being cropped ; the estate and 
goil is first-class, and to secure the pick apply immedi- 
ately to Mr. Wm, Williams, Land Agent, 18, Queen- 
street, Cheapside. 


\NECOND-HAND Six Horse PORTABLE ENGINE, 
in very good condition, new tubes, price £50.— 
Apply to Mr. Prowriext, Swaffham, Norfolk. 


TABLE LATHE, with face plate complete, centres 
A 23, first-class finish (cheap), also sets of cast- 
ings for 2-horse power engines, and 33 centre lathes. 
Stanley, 33, Field-gate-street, Whitechapel, E. 


ORFEITED Pledges for Sale. Bargains to suit 
every one. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention. William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, S. 
Money Advanced. 


NOR SALE or EXCHANGE.—Newtonian Reflecting 

TELESCOPE, performs well; will be exchanged 

for a Cottage Pianoforte, or Sold very cheap.—Address 

Jno. Brown, Miller, Ludford, Market Rasen, Lincoln- 
shire. — 


OR SALE, CHEAP.—Two ifin. Wheel Stop Valves; 

one 2in, ditto, and one 3in. brass safety-valve, seat 

lever, and weight, up to 100lb.—W. W., Thornton-le- 
Moor, Northallerton. 


SR eli tcc aN | a a a oer 
OR SALE, Four Second-hand Portable Engines, by 
differsnt makers, from 5 to 9-horse power, in good 
repair, suitable for Contractors or Agricultural purposes. 
pply to S. Atkinson, North Thoresby, near Louth, 
Lincolnshire. ; 


TUN Ra St t n ee ne 

WELVE WROUGHT-IRON PILES.—12in, diameter 

by 23ft. long, pointed and turned for driving.—For 

further particulars, apply in Liverpool to the Mersey 
Steel and Iron Company (Limited). 


A PLANING MACHINE, 6ft. by 2ft. by 2ft.; also 
one ditto, 18in. by 18in. by 18in.—Address, J. B. 
. Joyce, Bradford, Yorkshire. 


LATER’S PATENT BRICK MACHINE, quite new. 

Will turn out 28,000 per day. —All particulars given 

by the makers, Appleby Bros., Emerson-street, South- 
wark, where the machines may be seen. 


A ages: a cle ask eae ait oan Rae a 
A 17-INCH SQUARE CAMERA for sale, with swing 
back, focal length from 15in. to 34in., nearly equal 
to new; price, £410s.—Apply H. J. Whitlock, 11, New- 
street, Birmingham. : 


HE PHOTOGRAPHIC APPARATUS, a Dark Tent, 
and Chemicals.—Address, Mr. Hoskins, 13, Eliza- 
beth-terrace, East Surrey-grove, Peckham. 


SLAs AD CAs RRR EE CM UN) IN eer tere 
pee of very large GLOBES, on Stands, for the nomi- 

nal sum of £4, cost 60 guineas.—Apply to Jeweller, 
9, Upper John-street, Golden-square, W, 


aaa ct Is ace ce FSO ree a ee 

OUR valuable INVENTIONS.—The Advertiser is in 

want of capital to execute orders. He will allow 

any gentleman a share in each invention for the sum 

of £200. Each invention will pay a large per centage. 

Address, Engineer, Mr. Girling’s, 1, James-street, 
Goswell-road. 


Ns a ee ee Be es 
ORTABLE GLASS HOUSE, Price £26. It is 24ft. 
long, including Dark Room, 9ft. wide at the Glass 
End, Spring Blinds, &c., &c.—Apply G. Maull, Lewis- 
ham near the “ George Inn.” 


a JANS, suitable for taking Cabinet Pictures, by 


Derogy ; price, £5.—Apply, H. J. Whitlock, 11, 
New-street, Birmingham, 


TEN-TON WHARF CRANE,—Apply at Tunnel 
Wharf, 225, Wapping High-street. 


Be (Factory), 9 inches in diameter.—T. R., 4, 
J Chapel-street, Tottenham-court-road. 


ATHE, new Sin. Centre Foot Lathe, complete.— 
23, Arlington-street, Clerkenwell. 


. | Gaerne and Carpenter’s Bench, combined in one, 
7 21s. ; cost £4 10s.—15, Trafalgar-square, Park-road, 
Peckham. . 
T and. others.—A Twisting Machine, cheap. 
27, George-street, Sloane-square, Chelsea. 


— 


URNER’S (Wood) 74 inch Mandril, rest, 
chucks.—8, Little Northampton-street. 


gt Ree and Others.—A. shop of Lathes, Tools, &c., 
with Steam Power, to be seen at work; price £30. 
Rear Me J. Torry, 10, Baldwin’s-place, Leather- 
ne, E.C. 


screw 


AW-FRAME (Small Vertical); will cut 9in.; with 
Saws, &c.—D. Bradford, Jun., Three Oak-lane, 
Horslydown, 8.H. 


ASFITTERS and Decorators.—Two Coils of 4 inch 


Compo-Piping.—Apply at 1, Shenton-street, Old |. 


Kent-road. 


Ñ | ORTAR MILLS and PORTABLE STEAM- 

ENGINES for SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Steam and Water Gauges, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.— T. T. TAYLOR, 4l, 
White-street, Borough, 

N.B.—Plant and Machinery purchased (Cash). 


wee I I I I ES A SE 
FOR SALE, CHEAP, THE FOLLOWING 

ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER. 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, and a large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, & 
Lin. letter press, 2 small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


ECOND-HAND PORTABLE ENGINE, with 


NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton - 


and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. Gin., and rollers 3ft., diameter. Price, com- 
Elete, £145. Apply to Barrows and Carmichael, Engineers, Banbury. 


e 


WANTED TO PURCHASE. 


GOOD Second-hand Condensing BEAM-ENGINE, 

14 to 16-horse power. Also a suitable Boiler (double- 
flued preferred), 18ft. by 6ft.—Address Geo. N, Nutt, 
Cleethorpe-road, Grimsby. 


r[ELESCOPE.—Good Achromatic, with Appendages. 
Address A. B., Post-office, Comrie, Crieff. 


re 
pou (Small High Pressure) l-horse power; 

tubular preferred.—Address J. Salmon, Optician, 
50, Seymour-street, Huston-square. 


OOKBINDER’S Screw Press;° must be cheap.— 
Address, W. G., Francis-villas, Wandsworth-road, 


ef. PRO TCO y Iei Wey ee ee 
HAFF-CUTTING Machine.—Address 8. Dottridge, 
opposite Hoxton Church. 


At OOS et Sa es 
LATE GLASS.—Two-pieces, about 70 by 42 inches.— 
H., 127, Upper-street, Islington, 


PRINTING. 

ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 
MADDICE & POTTAGH, 
CRANE COURT, FLEET STREET, 
LONDON. 

Printers of the 
ENGLISH MECHANIC & MIRROR OF SCIENCE. 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., l 
Ironmongers, Ironfounders,’ & Engineers’ Valuer, 


ARBITRATOR AND ACCOUNTANT. 
Apply for his Circular of upwards of Fifty Trades for 
Disposal. 


OOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—Illustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Woed, 29, Hart-street, Bloomsbury, London, W.C. 


ENGRAVINGS ON WOOD, 
VERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and 
Advertisers, promptly executed, at the lowest prices, 
by J. F. NASH, 114, Strand, W.C. 

Estimates and Specimen Book sent Free of Charge. 


RAWINGS, PLANS, TRACINGS, &c., 
executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C. M. and T. are thoroughly 
practical Engineers, 


TO MOP, BRUSH, AND BROOM MANUFACTURERS, 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


HEEL, RACK, and SCREW CUTTING, 


SPUR, BEVEL, RATCHET. WORM and INTERNAL 


|, WHEELS cut to any size or number of teeth ; also racks of any 


length or pitch. Dividing plates drilled or lined. Screws cut to any 
size or piteh. J Wilkinson, Engineer, St. George’s W orks 83, St, 
George’s-road, S. London.’ 


PATENT SAFETY GAS TAP. 


—Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers 
10, Strand, London, Agents wanted, : 


each year, are 


THE CANADA COMPANY: 


INCORPORATED BY ACT OF PARLIAMENT AND 
ROYAL CHARTER, 1826. 


ABOUT FiVE HUNDRED THOUSAND AGRES OF LAND , 
l IN CANADA WEST. 


TO TENANT FARMERS AND OTHERS, 
INTENDING TO EMIGRATE TO CANADA. 


The Canada Company offer their Lands in Lots con- 
taining from 100 to 200 acres each, situated in the older 
settled Townships in Canada West, upon the following 
terms :— 

By way of Lease for Ten Years, with the right of Pur- 
chase ; or For Sale, Cash Down. 


The Rents upon Lots leased, payable 1st February 
calculated at the rate of Six per Cent. 
upon the Cash Price of the Land. Two or Three Years’ 
Rent must be paid in advance, but these payments free 
the Settler from further Rents, until the Third or Fourth 
Year of his term of Lease. 


The Tenant has secured to him the right of con- 
verting his Lease into a Freehold, at any Term of Ten 
Years, upon paying the Purchase money specified in the 
Lease. 

The Lessee has thus guaranteed to him the entire benefit 
of his Improvements and increased value of the Land he 
occupies, should he wish to purchase. But he may, if 
he pleases, refuse to call for the Freehold; the option 


' being completely with the Settler. 


The Lands of the Company are, generally speaking, 
surrounded by old settlements, and easily accessible to 
markets. The greater portion are wild lands, but the 
Company have a small number of partially cleared Lots 
for disposal. 

All applications for the lease or purchase of Land, must 
be made to the Company’s Commissioners, The Honour- 
able W. B. Robinson, and G. W. Allan, Frederick-street, 
Toronto, Canada West, of whom lists of Lots open for 
disposal, prices, &c., may be obtained. 


REMITTANCE OF MONEY. 


The Company receive Deposits of Money at their Office 
in London, for remittance to Canada, and for which they 
issue Letters of Credit upon their Commissioners in the 
Province, payable on demand, PREE OF EXPENSE, thus 
insuring the benefit of the Premium of Exchange to the 
Emigrant, and likewise saving him from the inconve- 
nience and too frequent loss arising from taking his Money 
with him in Coin. E ee 

An illustrated Supplement to the “ Canada Farmer ” 
Newspaper, with Map and other information useful to an 
Intending Emigrant, may be obtained gratis upon 
application, by post or otherwise, at the Offices of the 
Canada Company, No. 1, East India Avenue, Leaden- 
hall Street, London, E.C. 

GISBORNE MOLINEDS, 


Secretary. 


The LIVERPOOL AND LONDON 


AND GLOBE INSURANCE COMPANY. 
Orrıces—l, Dale-street, Liverpool; 20 & 21, Poultry ; 


7, Cornhill; and Charing-cross, London, 


Invested Funds ee sas £3,177,616 
Fire Premiums received in 1865 ... 739,332 
_ Life Premiums received in 1866 ... 250,103 


The last year’s Fire duty paid by this office amounted 


“to £102,285 9s. 11d., exceeding by upwards of £34,000 


the amount paid by any other country office. 

The duty is now reduced to 1s. 6d. per cent, on every 
description of property. i a, 

In the Life Department policies are issued with liberal 
conditions, and guaranteed bonuses. as 

Claims are payable in thirty days after admission. 


ÇX DEBT, COLLECTING AND 


CREDITORS’ LEGAL INQUIRY OFFICES.— 
Annual Subscription, One Guinea, Commission 5 per 
cent. No trouble; no risk. Detailed particulars of Mr, 
WETHERFIELD, Solicitor, 54, Coleman-streeb, H.C. 


NOW READY, SELLING BY THOUSANDS. 


THE IMPROVED CUCUMBER AND 
VEGETABLE SLICER. 


ik isso arranged as to be used with the common 
table knife, being made of the best Turkey boxwood, with 
brass fittings, superbly tinued and finished , cannot possibly corrode 
or get out of order as most of the low priced slicers do; they are ad- 
mitted by all who see them to be the best slicers yet invented. T 
be had of most cutlers and ironmongers throughout the kingdom, 
(Price 1s. 6d. each.) 


SAUSAGE AND MINCING MACHINES FROM 10s. 6d. 


J. COPPARD and Co., Inventors, Patentees, and Manufacturers of 
Domestic Implements, 84, Fleet-atree Tondon, EC, 


Ave. 17, 1866.] 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 
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UPFIELD GREEN, 


t 


JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


RAPIDITY AND ECONOMY. 


BENS ON’S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


- WATCHES. 
Watches from 2 to 200 Guineas, 
Clocks , 1,, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


Watches sent to all parts of the world safe, by post. 
J. W. BENSON, | 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. AND II, & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES 


THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
ONLY kind for which a Mepat has been AWARDED, and 
are now used exclusively by the English, Australian, and 

Indian Mints; the French, Russian, 
N and other Continental Mints ; the 
en 
In 


Royal Arsenals of . Woolwich, Brest, 
and Toulon, &c, &c.,; and have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
Metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable. 

i 3 The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zinc Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &¢., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 


EILLY and MARTIN’S PATENT 


BEARINGS are the best and cheapest ever intro- 
duced, dispensing with brass steps. Save oil} power, 
labour, &c.; in ordinary cases they require oiling but 
twice a year. 

For particulars, &c., apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. 

N.B.—Hangers or Pedestals fixed on the following 
terms :—If approved of within six months, paid for;-it 
not, removed without charge. 


== 
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pUPRI EUXS ANTI-CORROSIVE 


PREPARATION FOR PREVENTION OF INCRUSTATION 


STEAM BOILERS. 
Extract from Testimonials, 

Mr.J. ABBOTT. September 28th, 1863, 

Sir,—We have used your Composition for some time and find it 
removes the Incrustation upon the inside of the Boiler, better than 
any other composition we have had before.—We remain, Sir, your 
obedient servants, BARRY BROTHERS, Bonded Warehouses. 
Tooley-street. ie i 
Agent Mr. JAMES aramid a Dockhead, Bermondsey, 

ondon, 


‘YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease. Price 6d, and 1s. per box. Observe the trade mark, H, Y., 
without which none are genuine. May be had of most respectable 
chemists in town and country.—Wholesale manutactory, 16, Carthu- 
slan-street, Aldersgate-street, E.C. London. 


H{OLLoway’s OINTMENT and PILLS.— 


LISTLESSNESS, HEADACHE, FLATULENCY.—Summer 
biings these symptoms, so frequently the forerunners of serious 
diseases, and, when neglected, too often terminating in palsy or 
apoplexy. The moment giddiness, dimness of sight, or headache 
comes on, Holloway’s Ointment should be freely rubbed into the 
nape and glands of the neck, and his pills should be simultaneously 
taken to complete the patient’s security, which will be thoroughly 
guaranteed by a strict. obedience to the directions for use, which 
envelope every pot and box of these purifying and preservative reme- 


dies, Both ointment and pills act beneficially by drawing the blood: 


from the head, balancing the circulation, removing ali undue 
AA from overgorged veins, and invigorating the nervous 
system, z 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical. i 
ARCHITEOTURE, SURVEYING, MINING, BUILDING, MONUMENTS, AND DECORATION, 
PUBLISHED BY 


ATCHLEY & CO, 


106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


B RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNY. 


Mr. H. H. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwaras 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 


or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. 


PATENTS . 
ME VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 


l Fatent 
Transacts every description of business connecte 
8 guineas, A “Quide to Inventors” free by post, 


ent, 54, Chancery-lane, W.O, 
with Letters Patent for Inventions. Provisional protection, 6 to 


NEW BOOKS. 


Just published, crown 8vo., cloth, 33. 


HE PRACTICAL MILLWRIGHT’S and 
ENGINEER’S READY RECKONER, or Tables for Finding 
the Diameter and Power of Cog-wheels; Diameter, Weight, and 
Power of Shafts; Diameter and Strength of Bolts, &c., &c. By 
THOMAS DIXON. 
London : E. and F. N. Spon, 16, Bucklersbury. 


Just published, price 1s., post free. 


HIMNEYS, FURNACES, and FIRE- 
PLACES ; a Book for the use of Practical Engineers and 
Builders. With an Appendix on Smoke Prevention. By ROBERT 
ARMSTRONG. 
i London: E. and F. N. Spon, 16, Bucklersbury. 


Just imported from New York, 18mo., cloth, 2s. each. 


HE ART of SAW-FILING, Scientifically 


Treated and Explained, on Philosophical Principles. By H. W. 
HOLLY. 


HE CARPENTER’S and JOINER’S HAND. 


BOOK, containing a complete Treatise on Framing Hip and 
Valley Koofs. With much valuable instruction for Mechanics and 
Amateurs, _ By H. W. HOLLY. 


HE BOSTON MACHINIST ; being a com- 


plete School for the Apprentice, as well as the advanced 
Machinist ; showing how to make and use every tool in every branch 
of the business. With a treatise on Screw and Gear Cutting. 
London : E. and F. N. Spon, 16, Bucklersbury. 


WHETHER IS HIGH OR LOW PRESSURE STEAM 
PREFERABLE IN POINT OF ECONOMY ? 
Now ready, in cloth, price10s., 500 pages of octavo demy, Illustrated 
with numerous woodcuts. 


HE DISCUSSION ON “ HIGH AND LOW 


PRESSURE STEAM,” between Mr. E. INGHAM, of Oldam, 
and Mr. R. DAVIES, of Blackburn, Members of the National 
Engineers’ Association ; together with the whole Written Controversy 
between the two disputants and about forty correspondents, including 
some of the leading scientific men and several eminent practical and 
civil engineers of the day; with an extensive APPENDIX, by Mr. 
Ingham, on a great variety of practical subjects in reference to the 
Steam Engine, embracing tables and other useful matter especially 
interesting to engineers and steam proprietors. f 

Copies may be obtained from E. Ingham, Croft Bank Mills, 
Oldham ; W. Rennie, Chronicle Office, Oldam; or Elliott Brothers, 
449, Strand, London. i 


BRITISH HOROLOGICAL INSTITUTE 


HE HOROLOGICAL JOURNAL, 


Vol. VIII., is now ready.—Contents :—Reports of 
Lectures given at the Institute ; Discussions and Com- 
munications on subjects of Interest; Essays “On the 
Detached Lever Escapement,” by EGBERT STORER and 
Moritz GROSSMANN, and in addition, Twenty-six 
Lithographic Diagrams, and various Tables of Propor- 
tions, Illustrative of the Prize Essay, by Mr. Grossman, 
which received the Award of Thirty Guineas from the 
Institute, price to Members, 6s. 6d., to Non-members, 
8s. 6d., obtainable at the Institute, and the publishers, 


Kent & Co., 51, Paternoster-row, also may be had sepa- 


rately, the Journals Nos. 94, 95, and 96, containing the 
Essay by M. Grossman, and the Book of Illustrative 
Diagrams and Tables, price to Members, 3s. 8d., to Non- 
members, 4s. 6d., free by post, on receipt of payment, by. 
Mr. Joun Moors, Resident Secretary, at the Institute, 
35, Northampton-square, E.C. 

P.S.—Booksellers are respectfully requested to invite 
the special attention of Watchmakers in the country to 
the above publication. 


HILLING HANDY - BOOK ON 


BANKRUPTCY AND TRUST DEEDS, with 
Forms, Costs, and Suggestions for Practical Improve- 
ments. By G. M. WETHERFIELD, Solicitor, 54, Coleman- 
street, H.C. Uniform with “Shilling Handy-Book for 
Chancery, County Court Suitors,’? who can be consulted 
at very moderate cost. H daa 


UNIVERSAL BREAKWATER, 1s, London: J, WHALE. 


“RECONNOITERER” GLASS, 


10s. 10d. SENT FREE. 
HIS “ TOURISTS’ FAVOURITE ” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis ofCarmarthen. ‘ The ‘ Reconnoiterer’ 
is very good.”—Earl of Breadalbane. ‘I find it all you say; won- 
derfully powerful for so very small a glass.”—Earlof Caithness. * It 
is a beautiful glass.”—Lord Gifford. ‘ Most usefuL’—Lord Garvagh. 
‘* Remarkably good.”—Sir Digby Cayley. “It gives me complete 
satisfaction, and is wonderfully good.’—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘ Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. ‘I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. “ What Tourist will now start without 
such an indispensable companion ?”—Fhe celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards. and men at 3} miles, 31s. 6d. The 
above, bearing the registered trade marks ‘ Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Baton & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agents anywhere. 


ODEL STEAM ENGINES, BEAM, TABLE, 


Horizontal, Vertical, Locomotive, Oscillatng, &c, witk 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, aud Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES. &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
Painters. Catalogue two Stamps. JAMES BOWIE, 178, HIGH 
HOLBORN. ; 


(THE IMPROVED LEATHER DRIVING. 


STRAPS FOR MACHINERY are stronger fora given weight 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt. Special Straps for Portable Engines 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. 
81, Mark-lane, London, E.C, 


Warehouse 
Mr. H. FERRABEE, Agent. 


WESTON and CO., HAND-RAIL 
e MANUFACTURERS, 80, Whitecross-street, E.C., 


- beg to inform Architects, Builders, and the Public, that 


they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


QGTEVENS’S MODEL DOCKYARD, 


AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill. Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats,' anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale, Ensigns, burgees, and signal flags made 
to order. Steam-ergines, cylinders, etc. 


THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: Idin. 
long, price 3s, 6d.; 19in. long, 5s. 6d.; 24in. long, 8s. 6d.; 30in. long, 
18s. 6d. ; 37in. long,25s. Packed for the country with full directions 
for working. Established 20 years. 


IPLEYS PATENT METALLIC PISTON 


is the only Piston with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
sylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction, Cylinders and air-pumps of any dimensions 
either ashore or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded, All letters to be addressed to A 
RIFLEY 14, Brook-street, Lambeth. 


ESSRS. WELLS AND HALL have alw..ys 


in stock every description of India-rubber, Silk, and Cotton 
red Wires for Electrical Instruments, Bells, &c, 
Also, Zinc and Lead Wires. 


THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, §8.E. 
AND 21, GUTTER, LANE, CO. 


ENGLISH MECHANIC AND MIRROR OF SOLENGE. P E 
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PATENT HOLLOW STEAM PACKING. |  Grickmer’s Patent Elastic Metallic Packing. 
culiar advan FS. ENE =] A US 

ft Fee e u EE perfectly aaa and is 80 con- . a FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER RIRST. 

Sat ATR tT We teatime Ge ie? | BAPE NOPE GA IODE AGEING. ~ Ye Gf yuh, NDUAROBDER CORBPACEING p, ERR Us f 
int b entering 8 pac ng ah gle ? i b. 1 xX į S e ee ee ee Se ad ene. AA Ue VN. 5 . oe ne 

ijectlons to packing previously existing. aro effectually removed, 086, This Packing takes,less Tallow to lubricate it than any other, and being X Pliable Metallic Surfgge toquis g but little Pressure 

gu sl date e ahaa a ei ae be EE a 

Bags, Air-proof Goods, or any description of India-rubber articlés WELL STRETCHED, LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 


made to order n a P : description of packing, to be had of OAUTION.—Engineers, Millowners, and others are Cautioned azimet Purchasing a Spion Metallic Packing, purporting to be Crickmer’s, 
D e é wi ‘ull ‘ kin , A i NE NI AINED FR 
Res cae Meee and Patentees of Hollow Steam Packing. THE GENUI 


FOSTER and WILLIAMS, India-rubber | | ALEX. ROSS AND CO, | fou 
Works, Cowper-streot, City-road. GRANGE ROAB, BERMONDSEY, or their Authorized Agents. Prios Lists on Application. 


INVENTORS AssISTED PHILLIPS & COMPANY’S e st- } t e S 
N Securing, Carrying Out, and Disposing of | ee me > n ká The Best and Cheapest. Fi ra 


Í their Inventions—Apply to Messrs. B. BROWNE and €Q. |. In England are at all times to be obtained at 


British and Foreign Patent Office, 49, King William-street, London- | ; Bee es See o 
mide ease on Cost of Patents, may be had on application, | ‘PHILLIPS and COMPANY, Tea Merchants 
am ? 3 2 2 
ae ENHALL STREET, | x A 8, KING WILLIAM STREET; CITY, LONDON, E.C. 
SOUL AND CO0., 3, LEADENHALL STREET, | mq ’ : | i 
LONDON, E.C. 2 UNS 1 Stronz to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per Ib 
wee wet tamoe eee e Sa E AEN s : À bi sd NO d "y . 
Pressure & Vacuum Gauges. { Marine Engine Governors. . ; i cious Black Tea is now only 3s, 6d. per lb. 
Steam Engine Indicators. | Engine Room Telegraphs. A : Most Delicious Bla ub 4A TOW. ONY, 3s, Gd, a de: 
Engine Counters (& Clocks) | Salinometers (Long, How). RICH, RARE, CHOICE COFFEE, 1s. 4d., 18, d., is. 8d. l 
Jingine Room Fittings and | Thermometers, Hydro- PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
Tools. i C Fo meters. 0 THE BEST AND CHEAPEST. Inferior Houses copy this statement for 
= -* " obvious reasons. Therefore be particular in addressing to 
ASSISTANCE AND ADVICE TO INVENTORS. PHILLIPS & Co., Tea Merchants, 8, King Wiliam-street, City, 
ti Agent, advises an ` AD AND | WONndOoN, £4... 
DESIGNERS in obtaining Frotegtion under THE NEW | ek A PRICE CURRENT FREE. SUGARS AT MARKET PRICES, ere 
PATENT LAW AND REGISTRATION OF DE ued PHILLIPS and CO. send all goods CARRIAGE FRE £, by their own Vans, within eight miles of No. 8, King Wi iam- 
ACTS, A Circular of Information free by`post, on applica- | street, City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION ‘OR MARKET 
tion to the Patent Office, 3, Leadenhall St., London, E.G. | TOWN IN ENGLAND, if to the value of 40s, and upwards, PHILLIPS and CO. haveno connection with any House 
in Worcester or Swansea. l ‘ 
VER. WHITE, BRITISH and} a 
FOREIGN PATENT AGENT, 68, Queen-street, | E hrint, : BOOTS! BOOTS!! BOOTS!!! 
y TOA Pies 


Cheapside, London, E.C. Mr. White having correspon- | 


pace pie 


dents in the chief cities of Europe can present to his A KA A LL PERSONS REQUIRING COMFORT, NEAT 
clients unusually advantageous facilities for’ Foreign | (een il i} | “NESS, and DURABILITY in the above named articles ars invited to Hills 
Patents. British Patents secured, and Provisional Pra- | (IMMAT i try the “ EUPODION BOOTS” with “MOLH’S PATENT HEELS,” they are Wie 
tections upon advantageous terms. Slien n p unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. N 


PATENTS “FOR INVENTIONS. — Messrs. | be BUPODION BOOT COMPANY, k 
moderate Charges. Fall paitigalrs given in thel Handbook for | 2, Farringdon-road, facing Holborn Hill; and @ 
London, W.C. snd from No. a7, St. Vincent street, Glasgow. || FIG. A 6, Pembroke-terrace, Gloucester-road, Regent's f 
INVENTIONS secured by Patent or Regis- | ===} } Park, near Chalk Farm, 7 
Sagar cas Pers ae Aaa ba, Opera ia auch, mater | * ‘THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. 


tration, qn moderate terms, by: application to Mr. WILLIAM |: 


ee te se ee ee Aqzwrs.—Mr. J. McCabe, Leather Seller ‘Tabernacle-walk, City-road ; Mr. Carter, Leather. Seller, Kingsland 
JS VENTORS desirous to, solicit Home, | roat " Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr. Chapman, Leather Seller, 
Foreign, and Colonial PATENTS and REGISTRA- 


TIO m Kennington-lane, S.E. Seen ree 
. TIONS, may obtain advice and information from Mr. ee eer eas en Hm ewe EDERA c 
MAILEY:’S TEST PUMP __ 


HENRY, Member. Soe. Arts, Assoc. Soc. Engineers, Con- 
° aes a 
| d : 44 (a ee * Á 


years’ experience), 68, Fleet-street, London, corner of 
and entrance in Whitefriars-street. Technical transla- 
tions effected. Drawings and lithographs. prepared. 


"10. EINVENTORS.—Messrs. HARRIS 

4 and. MILLS, Patent Agents and Mechanical 
Draughtsmen, No, 35, Southampton-buildings, Chancery- 
lane, W.C. (from CARPMAEL and OCo.), undertake all 
business connected with Patents forInventions in the 
United Kindom, the Colonies, and all Foreign Countries. 
Provisional protection, £8 8s. 


PATENTS._INVENTORS 
ASSISTED AND. PATENTS SECURED upon 
easy terms, and the Sale and Working of Patents 
negotiated. Address, “ Engineer,” INGRAM & Co., 
9, Parliament-street, Westminster, London. = l 
N.B.—Drawings, Tracings, and Plans at a very 
moderate charge, 
PAVENTIONS PROTECTED BY} | JO H N S WAIN, 
+- PATENT or REGISTRATION, at fixed and most |i ` oe. Oe se í g ; 3? 


moderate charges. Full printed particulars, free by ost, | l ar : “Ae INA ADAP LD: 
or gratis on application. Apply to Enwanp Grererre | DRAUGHTSMAN & ENGRAVER ON WOOD, 


BREWER. (late Barlow.and. Company,) 89, Chancery-lane, | ` i , E oe tries 
London, W.C.—Established Twenty-two Years. Hike shamte al mB esigns. Orn ani ental Be gigg. Prctort at see tens, 
of Machinery, manufactured. by S. SMITH, 204, High Holborn, ; CATALO GUES ILLUSTRATED. 


sulting Patent Registration and Copyright Agent (19, 


‘NVENTIONS PERFECTED. and all kinds | 


> London. — 
(pO INVENTORS—GENBRAL| ALE WORK EXECUTED WITH THE GREATEST CARE BY 


. PATENT: OFFICES.—bL. de FONTAINEMOREAL, |: R, i rS T S. 
4, Bouth-street,. Finsbury, London ; 10; Rue de la ridelite : i S. EK L L L E 1D. A z T L = i 


Pi 3 we Rue des Sape Paean _ Provisional pro- | Estimates supplied with promptness. 

ection, £7 ; sealing patent, £19; French patent, £7 10s.; | | Bara Pies pater 

Belgian Patent, £3 10s, Circular gratis on Application. > | Country orders executed with the utmost care and despatch. 
e—a aeaaaee m 


e 266, STRAND, LENDON, W.C- 


disposing of or working inventions, Branch offices and i Of every description. can be had at the Manufactory of ` l 
agencies In every Continental State and in America. "grec eh ER 
Hs(ublished 30 years. Full information as. to expired or WwW E; A Ae af 
existing Patents at home or abroad. ` Apply personally, or ~ l ses eee reas ee ee ee 
TE. PROAR SQUARE: CHARINO Sioa ae? 4 | MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
0 IN VENTORS.—Tho es | | (BY APPOINTMENT TO, THE ROYAL INSTITUTION OF GREAT BRITAIN); k 
A Crane conpany ima, m maen mer | = 14 AND 12% BEAK STREET, REGENT STREET, W. 
ablishe g iins TENTS foi f i y. ne i A : 7. 
Moderate Ohazges, and. transacte all business connected with Points [ l ‘Sole Agent for Geissler's Vacuum Pubes. : 
CHARLES 8, BAKER, C.E., Secretary and Manager, ~ Prize MEDAL, 1862, ror MICROSCOPES, ENDUCTION Corns, &c. 


NOLICE TO INVENTORS. —Office for 
A Patents, 4, Trafalgar-square, Charing-cross. Printed: 
instructions (gratis) as to the Cost of. PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 


meeer aep er E hey ie Te 


Unusual facilities offered: A HANDBOOK geratis; 


Avo. 17, 1886] __‘ENGLISH MECHANIC AND MIRROR OF SOIENOR A 


CAMERON’ S PATENT DOUBLE CAM} No FITTER or TURNER should be without a STRAIGHT-EDGE. 


LEVER PUNCHING MACHINE.—The Improvement consists |- i ° : ure of the R ealm -and 
in the Patent Cam acting on a strap attached to the back end of the The most reliable teol of this kind, graduated to the Standard Meas nad j , 
Lever, ånd thereby ensuring the withdrawal of the Punch from the | manufactured with MARVELLOUS ACCURACY, may be obtained o 

hole it has perforated with certainty, and also the continuous work: |: Ra ne CEA EN ; 

ing of the machine, which is worked in some yards twenty four holes R I C H A R D L y O Y D f 


per minute. Works, Egerton-street, Hulme, Manchester. 


po CONTRACTORS, ENGINEERS, SHIP | 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded on application for Boiler, Bridge, Boat, and Ship Plates, } 
Angle, Tee, Beam, Girder, and Dock fron of all sizes ; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, | 
or Tram Rails; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- } 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes 2 Wrought Iron 
Forgings, Castings, and Railway Material of every description 

. JOHN HORSLEY, 
Iron Agency Office, . 
9, ST. ANN’S SQUARE, MANCHESTER ~ 


RANTS PATENT PORTABLE 

` RAILWAY, with trucks and turn-tables, is 
acknowledged by purchasers to effect a saving of one- 
half in labour for earth moving, and to be invaluable 
. for clearing root crops off the land and for running out 
farmyard manure, especially when the land is too wet 
for carting. Earth moved and lakes emptied by eon- 
tract. Full particulars on application to Mr. J. Grant, | 
at his Steam Factory Love-lane, Bankside, Southwark, 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 
WHEELER & WILSON’S SEWING MACHINES, | 
Are now able to supply makers of the above machines f 
with all the castings, &c., required for them, Also 
Hooks ready for use, well-finished, and every one tested. 

A complete set consists of Stand, Crank, and Pulleys; 
themachine castings planed and bored; together with |. 
a Hook in good working condition, which will be for- | 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. f 


ITHE ORIGINAL SMITH’S PATENT DOOR | 
«SPRING, 


. Proncunced by Govern- 
ment Inspectors and the 
late J. K. Brunel, Esq., 
C.E., to be the best and 

most complete. 


SMITH & TURNER, | 


50, BARTHOLOMEW CLOSE, 
‘i Lonpon, E.C. 
ESTABLISHED. FIFTY YEARS. 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
C 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMIN GHAM, 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE, 


APPLY TO 
EDWIN HE. NEWBY, 
394, KING WILLIAM STREET, CITY, 
. LATE i 
31, CHEAPSIDE, E.C. | 


The: above Lubricators grease every particle of steam previous to its passing through the valves into 
| the cylinders. l 


“ EXCELSIOR,” “PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
l WITH ALL THE LATEST IMPROVEMENTS. 
TS easy to operate, simple to learn, quiet in action, and not liable to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at eyery 
inch, willnotrip. Price from £6 6s.—Price Lists Free. 1 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON: 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


THE WORKING MAN’S SEWING 


ni OMPANIES, &o. MACHINE. 
HE PATENT MINERALISED Honourable mention awarded atthe | | GP 
AND VULCANISED INDIA-RUBBER, manufac- WEST LONDON INDUSTRIAL Bl eros 
tured by WILLIAM WARNE and Co., in ; , EXHIBITION. isn of 
Mate Fos Eee Vener en For Families, Tailors, Dressmakers, Mantle- 10 
Sheets. ‘Driving Belts or Mill Bands. | makers, Umbrella makers, Ladies’ outfitters, -== N 
Railway Buffers Engine Packing i Embroiderers, &c., &c. It is exceedingly ===s == 
F y k g : . simple, not liable to derangement, can be ~ 


Flexible Tubings. ; 
Patent Junction Rubber and Consolidated Emery Wheels. | 
And all other India-Rubber articles in use by | 
Engineers and others. To be had at the Mills, Totten- | 
ham, N., Middlesex. Warehouse, 9, Gresham-sireet | 
West, London, E.C. 
N.B.—Sole Manufacturers of Valves of the. Patent 
Mineralised (Red) India-Rubber, up to 6ft. 4in. diameter 
ju any thickness. . 


PERIN’S PATENT FRENCH BAND | 26 
SAW BLADES. 


understood and worked by a child, and 5 5 
strangers to machinery can readily understand One-twelfth full size. 
it from the illustrated instructions sent with it. Its work is quite elastic, 
stronger than that done by hand, and will not wash or wear out before the 
goods themselves. It uses silk, worsted, thread, or cotton, from one ordinary 
reel, using less to produce the same strength than any other class of machine. 
The only essential extras really requisite are, say one dozen mixed needles, 
ls. 6d., and oil can, 6d. With its latest improvements it works on thick, thin, 
or glazed goods, without alteration, and on the receipt of a P.O.O. for amount, 
made payable at Pentonville-road, one will be sent to any address. 

W, STAINTON, 26, LIVERPOOL-STREET, KING’S-CROSS, LONDON. 

In addition tothe above the attention of Shoemakers is called to the Duplex, 
or double action machine, for doing their ordinary work, as well as putting 
new elastics into old boots, &c. 


eee OD 


® | SAMUEL WORSSAM & CO.| 


h yi Having purchased of M. Perin, of Paris, the sole |- i ppan. 
l right to Tmport and Sell his BAND SAW BLADES Bay GRANGE ROAD, BERMONDSEY, London, 8.8. 
Wik throughout the United Kingdom, beg to announce j ri 2 puis ia 
WX Awe that they are now in a position to supply these Saws SR D E fed i > HR 
S ik from 1-16th ofan inch to 8 inches ın width, and up en By Her Masesry’s ` AN Caioereer ROYAL LETTERS PATENT. 
” fi to 50 feet in length. lf. rae 4) 3 À : 
| | y : t4 T ge at: 


: The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
i} evenness of temper, is now everywhere admitted. 


aT. & Ts OAKLEY’S DOUBLE PREUMATIC GARDEN PUMPS. 
` THE BEST AND CHEAPEST MADE. 


TESTIMONIALS. 


OAKLEV’S PATENT DOUBLE PNEUMATIC PUMPS, ‘Chief 
Prize Certificate awarded by. the Jury of the Royal Horticultural 
Society, July 24, 1864. 

EXTRA PRIZE certificate awarded by the Floricultural Society, 
Walthamstow, August 381, 1864. l 

Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelle 
7 PATENT, | 


ESTABLISHED EIGHTY YEARS. 


PAPIER MACHE ENRICHMENT MANUFACTORY. 


W. SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
Estimates on receipt of Detailed Drawings. 


a) 
rž, 
FA 


D 
kir LAE 2 i | 


oe 


| Al 
A | S. W. and Co. keep a large stock of all sizes up to = 
Si; Lin. wide. from which they can supply orders to any at 
as part of the kingdom, within twenty-four hours | 
Wi notice, f 
\ For Price Lists apply to 
| | Wi SAMUEL WORSSAM & €0.; | 
SAW MILL ENGINEERS, _ 
804, KING’S-ROAD, CHELSEA, 


ATIONAL INSTITUTION for DISEASES 
_, of the SKIN, 10, Mitre-street, Aldgate. 
Physician—Dr,. BARR MEADOWS, 8. Hinde-street, W., 
Open on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine, ~ 
Free letters are available for necéssitous applicants. 
, THOMAS ROBINSON, Hon, See. 


M2 ENGLISH MECHANIC AND MIRROR OF SCIENCE. © [Ava. 17, 1866. 
LATHES, = NOTICE! = E BOURDON’S 


OO areo tomas. | PATENT PRESSURE AND VACUUM GAUGES. 


Lathes Complete, £7 5s., £9, £11, £16 16s. 7 , 
Givi, and all kads di apra aneita to. Tahia New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 


Engineers’ FILES and Toots of every description. Zambra, and will be forwarded post- -free on application. 


AMERICAN TWIST DRILLS AND SELF-CENTRE- NEGRETTI and ZAMBRA, Instrument Makers to the Government, 
ING CHUCKS, for holding all-sized drills ; 


AMERICAN SCROLL CHUCKS OF ALL SIZES. 1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
JOSEPH BUCK, LONDON. 


124, NEWGATE P T a and 164, WATERLOO 
—— AMATEURS FLOORING! DEALS! MAHOGANY! 
dlar eh WHITE and YELLOW BATTENS, £8 per 120. 
BE O mo INN LATHES. 100,000 Dry Prepared Flooring Boards, ` 3 by 9 Pine Deal: tO pate ce £18 per 120. 


io ay m e from 10s. 6d. per square. | 3 by 9 Yellow Deals ... ... - £15 per 120. 
© i By 


1 UW i pee MACHINIST, 20,000 Spruce Deals... . £15 per 120. | 3 by 11 Yellow Planks .. 4d. per foot, 
alts hee sa a 77, GT. SUFFOLK- | Matched Lining ae ... 12s. per square. yi 
La an | SAMUEL PUTNEY, 
oer geese! Lathes yendy. fe use | BOROUGH ROAD, and ELM STREET, GRAY’ S IN N ROAD. 
|! i 


nee t+ casa from glos | ooo ee ee 
eee. 7 L. SUGDEN AND Co. 
SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


“WESTMORELAND WORKS, I 
WALWORTH COMMON. ! 
PRICH LISTS ON APPLICATION 


a 
mau | Sine BROŠ., Tube Mills, Iron and Brass Works, WALSALL. 


a st The smallest size will divide into two 
TTA 

ii mn He AY TM, | pieces a one-inch bore pipe in three revo- 
lutions, leaving clean, true edges. Is the 
most simple and efficient tool. Will repay 
ats cost immediately by saving files and 
ime, . 

Size No, 1, for } to lin. bore pipes, 12s. each 


LATHE WORKS. . 
QAMUEL COHEN AND SON, 


ENGINEERS and MILLWRIGHTS, LATHE and T 00L- 
MAKERS, SMITHS and [RON FOUNDERS, 84 and 85, Cow Cross street, 
wud, Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of hand or foot lathes, 
self. acting and screw-cutting lathes, punching and shearing machines, 

{ ur-pillar standing presses.—Screw-cutting, Turning, Borin g, and: 
Ilmning for the Trade.—Several second-hand planing and drilling | - 
machines to be disposed of.— Illustrated Catalogue on application, 


sees 


NN E 


Pi . 


= j 2, for ito 2in, 56 208. 45 
= 3 3, for 2 to 8in. j 30s. 
Z 3 3a, for 3 to 4in, j5 40s. dou- 
= ble handle. 
= sn No. 4, for Cast Iron to Sin. outside, 46s. to 
OTE po OE PE Oa LO 


8in. 51s, per set. 


i = A man may divide a 5in. pipe in two 
ACHINE TOOLS, AS LATHES, minutes. No, 4 has three cutting rollers 
1 Drilling, Slotting, Planing, Shaping, Screwing, Punching, ; and double handle. 


Ne Sne aring ; also Lathe- Heads, Side-Rests, and Chucks, Circular 
Hicpet ae Motel Wi cea ee our RICHARD H. TAUNTON & 
Aa rye H A Y W A R D, 
STAR TUBE WORKS, BIRMINGHAM, 
PATENT LAP-WELDED BOILER TUBES, 
Gas, Steam, and other Tubes, 
Fittings, etc. 
PATENT COMBINATION RATCHET 
BRACES, OR RATCHET AND 


SWING BRACEIN ONE. 
(DAVIES AND TAUNTON’S PATENT, ) 


HEATED AIR ENGINE. 


1, OBR all small purposes, such as driving Printing 
S Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. 

It can be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it a day. No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


W. Y. EDWARDS AND CO., 


7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


MATHEMATICAL INSTRUMENTS of ‘$ aa Ra 
MA est qual at motes Pijoce, W; B. STANLEY, Grent | IMPROVED DRY GAS METERS, 
E Davie a e STANDARD GASHOLDERS, AND TESTING APPARATUS. 
ATHEMATICAL DRAWING INSTRU- INTERNATIONAL EXHIBITION, 1862. 
MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, ; oe 
cCALES, TAPES, CHAINS, T- SQUARES, RULES, EC . 
PRIZE MEDAL, PRIZE MEDAL, 
CLASS X. CLASS XXXI. 
“ For ingenuity, &c.” “ For superiority, &c.” 
PS ; RANELAGH WORKS, 
JOHN ARCHBUTT & SONS, = all 
hoe Westminster Bridge Road, Lambeth, Near Astley’s Ton RANELAGH ROAD, PIMLICO, LONDON , S.W. 
Respecttally inform the Enblio that their Tliustrated Price List wil 15, MARKET STREET, MANCHESTER, AND 127, BOULEVARD DE MAGENTA, PARIS. 


ably low. Every article warranted. . Second-hand Instruments of 
all kinds, b the best makers, always in stock. 


SUFFELL, MATHEMATICAL SMITEV’S PATENT DOOR SPRING, 


o> INSTRUMENT MAKER, 11, BRIDGE-STREET, PATENT WEATHER TIGHT FASTENING, 
WESTMINSTER, begs to call attention to his Improved l 
e: and Theadolites, as manufactured for Her Majesty’s AND 
overnment he pocket sets of Instruments, from 16s. Qt 
to 42s.: Telescopes, 5 miles range, from 6s, 6d. ; 10 miles WATER BAR FOR FRENCH CASEHEMENTS. 


ditto, 8s, 6d, and 10s. 6d. ; Boxwood scales, engine divided, ’ 

2s. 6d. ; T squares, 1s, to 5s.; Measures and Rules of all 69, PRINCES STREET, LEICESTER SQUARE, LONDON 
nations,  Post-office orders * payable at Charing Oross i 

branch, Lists of prices fcrwarded on application. N.B. None guaranteed unless stamped with name and address. 


TUCKS 
PATENT PACKING FOR STEAM ENGINES, &e., 
_ INDIA-RUBBER VALVES, &. 
J. H. TUCK AND CỌ. 

- beg to call attetition to the ‘annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PALENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY, 

SAEET INDIA-RUBBER, 


BUFFERS, 
Hose, TUBING, BANDING, &e. 


J. H. TUCK AND CQ. 116, 


WORKS, LAMBETH. 
Contractors to the Admiralty. 


m STEAM ENGINES, 
I\/%\ 23 HORSE POWER, 
se! Horizontal, with Governors, 
| Pumps, &c., 


Complete, £15 15s, 


IRON CORN BINS 258. 
WHEELBARROWS | | 25s. * 
OHAFF CUTTERS 455, 
LAWN MOWERS .., . 70s. 
GARDEN ROLLERS 35s. 


GARDEN SEATS. o uoo 
- HURDLES & WIRE NETTING. 


RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LONDON, E.C, 


And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application, 
WATER-POWER ENGINES! 

A Compact and Economical 


Engines have now been mostsuccessfully applied towork- 
ing Hoists and Cranes in Warehouses, and to the driving of 


Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, ‘where | 


adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T, M. PEARCE, 21, Thoriton-road, 
Bradford, Yorkshire. | sb 


y . ` eet 
(From Messrs, Holtzapffel and Co.) 

ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Hngineer’s Tools, &c. Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 

4, GIBSON-STREET, WATERLOO-ROAD, 8S, 


W.& A. GLOVER, 
ENGINEERS, MACHINISTS, 
LATHE, AND TOOL MAKERS, ` 
| 191, OLD KENT ROABP. 
SMALL SCREW CUTTING, TURNING, AND PLANING, 


A, C FRASER, 
GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 


paleay 


removed to the above address, — 


AMATEUR’ LATHES from 35s, 
JOSEPH STANLEY, 


(Late Foreman at David Hart’s,). . 
ENGINEER AN D BUILDERS. PATTERN 
MAKER. — 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, F. 
Patterns designed and arranged trom instruction according to 
- requirement, f 
Castings for Model Engines kept in stock. 


LEATHER DRIVING BANDS 
for Machinery (Well, Stretched), 


rh 


Leather Hose Pipes, Eire Buckets, &o, 


W. GOODWIN, AND ÇO, MANUFACTURERS. | 


78, SUN STREET, BISHOPSGATE STREET,” 


LONDON. 
Price List Free. 


NSTRUCTION IN CIVIL 


ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c. 


ENGLISH MECHANIC AND MIRROR OF SOTENCE. 


ENCOURAGE COUNTRY MANUFACTURE. 


Tew? 


ESTABLISHED 1795. 


MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 


CANNON STREET, E.C. | 


COTFA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTIONS. 


-ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 


DEPOT, No. 4, GREAT 


ALL KINDS OF BLUE STAFFORDSHIRE WARE. 
MARCUS BOURNE NEWTON _ 
` LONDON AGENT. | 
NORTHERN GOODS STATION, 
KING’S CROSS, N. 


OPEN AND CLOSE FIRE 


RANGES, 


ENGINEER, 
AND 


HOT-WATER BATH 
APPARATUS ERECTOR, 


L, Water-streot, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.6. 
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— Estimates sent, post-free, on applica» 
| tion. 


SUITE 
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IMMENSE SAVING OF LABOUR. 


‘TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &o., &.. 


BLAKE’S PATENT STONE BREAKER; 
OR ORE CRUSHING MACHINE. | 


For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 


It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 
Superior, es Cuba, Chili, Brazil, and throughout the United States and England. Read extracts of 
testimonials :— 


EH. R. Marsden, Esq. 

Sir,—We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months, crushing 
emery, &c., andit has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw abcut 201b. weight, chilled cast iron, 
broke off, and was crushed in the jaws of the machine 
to the size fixed for crushing the emery. 

THOMAS GOLDSWORTHY & SONS. 


Alkali Works. near Wednesbury. 
I at first thought the outlay too much for so simple an 
article, butnow think it money well spent. 
ee WILLIAM HUNT. 


- Welsh Gold Mining Company, Dolzelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and quartz. WAL. DANIEL. 


Our 15 by 7in. machine has broken 4 tons of hard 


sae "i fl winstone in 20 minutes, for fiue road metal. free from 
TTT et | dust. ` i MESSRS. ORD & MADDISON. 
nU MAN Stone and Limg Merchants, Darlington, 
ae . 
MAL Ih (i i uN Kirkless Hall, near Wigan. 
E j | m i Each of my machines breaks from 100 to 120 tons of 
U Ei | Mia : limestone or ore, per day (10 hours), ata saving of 4d. 


| 


Lil 


| 


ALEVE 


EILAS L 


teehee! 


i per ton.” 


US ae es GN JOHN LANCESTER, 


Pee OTT 
Be eee NAR 


. . Ovoca, Ireland. 
y My crusher does its work most satisfactorily, It 
== wil break 10,tons of the hardest copper ore stone per 
hour, i WM. G. ROBERTS. 


— 


Genesal Fremont’s Mines, California. 
machine effects a saving of the labour 
) men, or 75 dollars per day. The high esti- 
mation in which Wwe hold your invention is shown by 
the fact that Mi; Park has just ordered a third machine 
for this estate, SILAS WILLIAM, 


The 15, by Zin. 
of about 30 men, 
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For CIRCULARS AND TESTIMONIALS APPLY TỌ, 


H. R. MARSDEN, SOHO FOUNDRY, 


For terms, apply to Mr. f 


SCOTT TUCKER (late Colonial ENGINEER at the Cape 


of Good Hope), 31, Duke-street, Westminster. 


MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM. 


Abd 7 ___ ENGLISH MECHANIC AND MIRROR OF SCIENCE, [Aue 17, 1866. 


Ww. BLACKETT, 


HOPE IRON WORKS, 


106, SOUTHWARK BRIDGE ROAD, 


LONDON. 
VERTICAL AND HORIZONTAL STEAM ENGINE ES 


FROM ca 10 5 HORSE POWER: 


ALSO 


UPRIGHT ENGINES AND BOILERS COMBINED, 
REQUIRING- NO SETTING IN BRICK WORK. 


READY FOR DELIVERY 


APPLY AS ABOVE. 
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À PATENT iias been TA out by Mr. Moseley, 
of 17, King-street, Covent-garden,' for an 
improved indicator for electric bells and a new 
battery manipulator combined ` ‘for ringing electric 
bells and other signals, which we have judged to 
‘possess | interest ‘sufficient to. warrant illustration 
and description i in these pages, ` `°; 

The invention relates to means for‘indicating to 
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ELECTRIC INDICATOR AND B ATTERY. 

the eje by the presentation of a slate bearing anum- 
ber or sign, simultaneously with the sounding of an 
electric bell or other alarm ; and also to a néw con- 
struction and arrangement ‘of a galvanic battery 


and manipulatur used in connection therewith for. 
producing the required motion. 


The indicator is a 
separate instrument, and requires additional mag- 
netic power. Mr. Moseley’ s battery serves also as 
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this leion aid this ig- abeaued ly with- 
holding the poles of the'battery above the surface 
of the exciting ‘liquid by means of a spring, so that 
by pressing down the poles iato the liquid the 
current is produced, and the bell or signal put in 
action, or both, and on withdrawing ‘the pressure 
the poles are raised by the spring. 

In the illustratiors, Fig. Lis aside view x show! ng 
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the clec ro magnet, and accompanying devices for 
recéiving the signals by electricity, and also the 
bell, the number-plate, and the parts which cause 
the sanie to operate. Fig. 2 is a front ele- 
vation of the same; in this view the number-plate 
is exposed to sight, the hammer is elevated 
and all the parts are in their usual posi- 
tion after a signal has been made. Fig. 3 isa 
plane view of the same parts, B and E showing how 
the number-plate B is held up to the hammer, E. 
Fig. 4 is a front view corresponding to Fiz. 2, 
except that the cover is fixed over the magnetic 
coil, &c, The hammer is in the act of striking 
thé bell, and has thereby liberated the number- 
plate, which is consequently dropping down so as 
to be exp sed to view, The dotted lines show the 
number plate in the act of being raised up by 
pulling the lever C sn as to place it in its normal 
position ready to receive another signal. Fig. 6 is 
a vertical section of the battery across the line, S, S, 
of Fig. 8, showing the devices for putting it in 
action, and also interrupting its action immediately 
the act is accom: lished. The dotted lines repre- 
sent the parts with tte manipulator depressed by 
the operator. Fig. 7 is a side view partly in sec- 
tion across the line T, T, Fig. 8. Fig 8 isa plan 
showing the glass vessel the carbon and zinc poles, 
and porous cell, Siniilar l-tters of reference in- 
dicate like parts in afl thé figures. 

A is abell; F, thé gft iron electro-magnet ; G, 
the armature; E, thé Hammer; H, H, the two 
metal terminals or Goñrécting pieces; H1, H2; the 
positive and negative wires; H3and H4 thé two 
ends of the matrnetic coils connected to the terniiidls 
H; J is the foundation piece of wood to which àll 
these parts are attached. These parts are gon 
atructéd dnd aifranged to prodwéé d rapid vibratory 
motion of thé himmér E whénever the galvanic 
current id sét throigh the wires from a battery. 
This portion of the apparatus is known a¥ the 
French trémbling bell, B is a plate of metal 
adapted to turn om thé pin Æ. The arm L is bent 
forward and adapted to rešt orf te spherical Kam- 
mer I, Fig. 3, letters B, E. The plate B is thereby 
supported so as to be nearly cuncealed behind the 
bell A umil the hammer E is impelled by the 
magnetic action to move forward and strike the 
bell. The‘moment the movement has commenced 
the arm L ceages to be supported, and the plate B 
falls into the position shown in Figs. 1 and 2, 
thereby exbibiting the numbér or other device, 
while the hammer vibrates atid elicits sound from 
the bell so long as the curfént is passing through 
the wires, C is a lever moving on the fixed centre 
M, and supported in the position shown by the 
force of a spring D; the projecting arm is adapted 
to act on the edge of plate B, and turn it round on 
the centre N whenever the còrd O is pulled down. 
P is a stop to prevent the lever being depressed to 
. too great an éxtért, did also supports the lower 
end of thë double-ended spring D. So soon as the 
number-plate B has been elevated so that its arm 
L has pasdéd the hammer E, it is supported thereon, 
and the Idver O being liberated, it is raised by the 
force of thë sprig D to its original position, when 
the apparatus is attached to bells in a series of 
different numbers or signs ; several bells may be 
placed one above the other. so that ali the levers C 
may be attached to one cord, and all the levers in 
the same vertical line may be acted on at the same 
time by pulling one cord. . 


The following is a description of the battery and |: 


“manipulator combined:—L is a glass vessel con- 
taining the exciting liquid; L? is a porous cell 
mounted therein ; N is acuver for the vessel L ; 
Ni and N? are ordinary screw connections or 
terminals, to which are attached the wires B! and 
B?, both of which lead to the apparatus before des- 
cribed so as to produce the current and circuit, 
thereby ringing the bell and displaying the signal 
whenever the battery is put in action. O and P 
are respectively the positive and negative poles of 
the battery. The negative pole here is of carbon 
and the positive pole of zinc. The liquid isa 
solution of 4 oz. of persulphate of mercury to half 
a pint of water, but the kind and strength of 
excitant used will depend on the use for which it 
is required. Qı and Qz are light metal springs 
connecting the two poles with their respective 


terminals N! and NZ, R is a piece of vulcanite, ty 
which the two poles are suspended. The two poles 
O and P and the two lower ends of their con- 
nections Q! and Q?, with the suspender R, are 
adapted to move vertically within the vessel L. 
The weight of the whole is suspended to the rod S, 
which slides within the cylindrical casing W on the 
cover N, and is forced upwards by means of the 
spiral spring T. The spiral spring T is encircled 
by the short tube U1, which is fixed to the nob U 
on the top of the rod S, and adapted to be depressed 
and liberated at wil by the band. When the 
manipulator U is pressed down to the extent 
indicated by the dotted lines, Fig. 6, the two poles 
O and P become immersed in the exciting liquid 
M, when the battery commences to act. When 
the manipulator U is liberated by the removal of 
the hand, the spiral spring T elevates it to its 
original position, compelling the battery to cease its 
action by the lif ing of the po'es out of the solution. 
The position of the double connecting pieces Q! and 
Q2 when the manipulator is depressed is indicated 
by the dotted lines, Fig. 7. Vulcanite points 
O! and P! are provided at the lower edges of the 
poles O and P, which serve to lead down the small 
quantity of liquid which adheres to them on their 
rising above the surface. 

The manner of fixing the battery manipulator 
against a wall is indicated by the dotted lines 
Fig. 7. In the previous attempts to employ a 
galvanic current for striking bells in houses, the 


; intperfect insulation has allowed a slight continuance 
of thé eurrént, aiid’ consequently destruction of the 


positive polé wher not in use. In the present in- 
vention, by lifting the poles out of the solution M, 


. thé patentee is afa’bled to use with economy nega- 
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tive plates which would be rapidly deteriorated 
if Kept continually immersed. He proposes 
to use plates of carbon for the négativé pole 
and dine for the positive pole. Tus parts 
may bë so arranged as to producé thé, sarie 


effect by fixing the plates O, P, and thei 


ued 


‘ counéction fitmily to the wall, and raising did 


lowering the vessel L with the solution M with 
the action of the hand. But the arrangement 
represented is preferred. The fact that plates O 
and P rise and sink together relatively to the 
solution M, and moving in direct vertical lines as 
indicated, allows of their being made in such bull 
as to cover a large proportion of the surface of the 
solution; this allows a small depression of the 
manipulator U to effect the complete immersion 
and removal of the poles O and P, because the 
great bulk of the parts immersed and removed will 
cause a great change of level in the surfacé' of the 
liquid. By mounting the number-plate of visible 
signal B on the pivot K, which is nearly under the 
centre of gravity of the plate when in its elevated 


position, the force with which the arat È presses | 


upon the hammer E is very slight, éven if the’ 
weight of the piece B be considerable. When the 
hammer E moves to strike the belf A, the weight 
depending on the arm L does not retard the action 
of the striker in the least, but as the arm L moves 
by the rotation of the plate B on its axis it urges 
forward the hammer E, and this’ rather increases 
than diminishes the activity of the vibratory motion 
of the hammer E, thereby assisting the magnet to 
attract the armature to which the hammer is 
attached. 


The wéight of type always in use and in stock 
at the works of one of the chief printers in Loxton 
is 250 tons. 

We are assured that Mr. Evan Hopkins, C.F., 
has completely succeeded in depolarising the 


complete revolution in the enormously important 
question of the compass equipment of iron ships. 

Hico Steam.—The Pittsburgh Price Current 
has seen a certificate allowing the use of steam of 
183lb. per square inch, in a boiler that has been 
proved to the enormous pressure of 2701b. The boiler 
was built to test thoroughly the economy of high- 
pressure steam, five timesexpanded. The initial 
steam in the cylinder is intended to be 165lb. per 
square inch, and 40 indicated horse-power is calcu- 
lated upon being realised with 601lb. of combustible 
per hour, or 1’51b, per hour per horse-power. 


Northumberland, and has thus inaugurated: @ | 
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TITLE PAGE AND INDEX. 
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beg to say that the Title Page and Index to Vol. I., 
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will be forwarded to any address on receipt o 
postage stamps addressed to the Publishér. 
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THe Enorish MECHANIC AND MIRROR or SCIENCE 
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ARMOUR CLADS AND SEAMANSHIP. 

S fine a fog has hung over the Adriatic for 
A the past week or two as ever caused fisherman 
to rattle his signal-pot on the banks of Newfound- 
land. Now it seemed to lift, and give us a glimpse 
of a great sea-fight between the Austrian fleet and 
that of Italy, but down again it would drop, hiding 
both combatants, who still kept firing away until 
doubt was expressed as to whether there had been 
a sea-fizht at all—or, if there had been one, 
whether it had not been at long range. All doubts 
are now at rest ; reports have been sent in to their 
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various heads of departments by the Austrian 
Admiral Tegetthof and the Italian Admiral 
Persano, and scores of letters have been published 
by those ‘‘eye witnesses” who have an awkward 
knack of seeing occasionally what they are not 
wanted to see. 

For weeks past we had been.told the. Italian 
fleet was on the look-out for that of Austria, which 
according to those frightful ‘‘ papers ” was dodging 
out of sight, afraid of the Italians, who were to 
make extremely short work ofthe Tedeschi when 
they got within range. To vary the monotony of 
the game Persano, probably under instructions, 
made a descent on Lissa, throwing away ammu- 
nition and shells for no conceivable purpose. The 
Italian flt consisted of two transports, eleven 
iron-clads, four wooden screw frigates, one wooden 
screw corvette, two paddle corvettes, four despatch 
boats, four gun-boats, the iron-clad cupola ship 
Affondatore {built on the Thames), a paddle 
corvette, and the steam frigates Principe, Umberto, 
and Carlo Alberto. The Austrians had seven iron- 
clads, seven frigates and corvettes, and eight de- 
spatch boats and gunboats, The attack on Lissa 
was made, it would almost appear, to draw out the 
Austrians, and in this it succeeded—for one fine 
day signal was made to Persano that the enemy were 
coming on in fine style, in two lines—the first of 
iron, the second of wood. To them went out the 
Italians, the admiral shifting his flag, and his repu- 
tation, from the Rè d'Italia to the English-built 
ship A fondatore. In the first division of the Italian 
fleet were the iron ships, the wooden ones forming 
the rear division. The Austrian’s manœuvre was 
to bring his ships as soon as possiblestem on to those 
_ of the Italian first division ; the Italians manceuvred 
to get at the enemy’s wooden vessels. Past the 
Austrian ironclads dashed three Italian ships, 
leaving the Rè d Italia, San Martino and Palestro 
to withstand the dashing attack of the Austrians, 
who at once set about sinking what they still took 
to be the flag-ship. The rudder of the Rè d'Italia, 
being unprotected, had especial attention paid it by 
the Austrians, and a flank blow from the stem of 
an ironclad left her almost helpless. The Aus- 
trian Kaiser laid hold of her on one side, whilst 
two others tried to board her. The Palestro, 
seeing the sad condition of her consort, advanced to 
her support, but was engaged by two ironclads 
and a frigate, and, by means of hand grenades 
thrown with deadly effect by the Austrians, was 
soon set on fire. Meanwhile the poor Rè d@’/talia, 
unable to do anything above water, fell over on 
her side and went down. Then up like a rocket 
went the Palestro, and the Austrian ships, com- 
paratively uninjured, made a dash for the Rè di Por- 
tugallo, Maria Pia and the Varese. The first- 
named vesse], which was well handled, made 
a dash at the Kaiser, raked her „with her 
fire, and caused the redoubtable wooden line-of- 
_ battle ship to steam away, but still firing her 
guns. The Ré di Portugallo was attacked all 
round by Austrian corvettes, and two ironclads 
tried to smash her on the right. It was observed 
throughout the action that three or four Austrian 
ships made a simultaneous dash at a selected Italian 
vessel, with the evident intent of doubling one up 
ata time. They did not succeed in this manœuvre 
with the Maria Pia, which made a clean pair of 
heels. Meanwhile what had become of the Aus- 
trian wooden ships? They appear to have just 
drawn off and kept the attention of several 
Italians, including the Umberto and Alberto, until 
such time as the Austrians had disposed of their 
more weighty opponents. Here, however, a very 
heavy fog settled on the water. The Ifalians say the 
Austrians niade off, their wooden ships retreating 
first, protected by the ironclads. Persano seems to 
have thought of again dashing in among the enemy, 
_ but the thought was too long in coming: both fleets 

had had enough of fighting. 


To us it looks very much as if the Austrians - 


had the best of the fight—they had, most cer- 
tainly, all the dash and seamanship, as was seen 
in the beautiful handling of the wooden flag-ship 
Kaiser, They seem to have “ forced the fizhting ” 
at afine rate, and so winded Persano, who would 
appear to be very wroth. But no man in his 
senses will deny that the Italians. fought bravely 
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—-they always do that, though they seem to fight 
wildly. | i 

On neither side were the heavy guns which smash 
first-class armour brought into action, so that from 
the fight at Lissa we cannot deduce the probable 
results of a fight in which our ownironclads would 
figure. Attention, however, has most deservedly 
been drawn to unprotected rudders. The loss of the 
Rèd Italia is due to this, asis also, indirectly, that 
of the Palestro. How Mr. Ruthven’s propeller— 
illustrated and described in this journal some time 
since—would have been valued! However, let us 
take a lesson from this, and remember that in 
every naval action there is an opening for dashing 
seamanship, though an enemy be cased within a 
yard of good iron. 


+ 
r 


; COMBINATION. 
N advertisement in a daily paper the other day 
informed us that the master tailors are about 
to form an association to protect their interests ! 
We are of course in ignorance as to the real objects 
of this movement ; but, if mastersin onedepartment 
of labour combine why not thosein another ? If they 
have not already done so, it is very possible the 
master flue-cleaners (some people have a different 
name for them) will shortly unite to resist the 
encroachments of their men and of Acts of Parlia- 
ment. We would also advise that men in general 
get up an association for putting down the pur- 
chasing of slop-work, and the elevation of slop- 
workers in the social scale. 

It is now very evidentthat capital and labour are 
marshalling their respective forces, and that not in 
amity. The celebrated bill of Lord St. Leonards 
is a thing of the past, and “reconciliation ” must be 
looked for in some other channel, A step towards 
it is perhaps to be found in the recent conference at 
Sheffield of the representatives of nearly a quarter 
of a million of artisans and mechanics for the 
purpose of preventing lock-outs. The deliberations 
of the assembly resulted in the establishment of 
the “United Kingdom Alliance of Organized 
Trades.” During the five days over which the 
conference lasted many resolutions were passed— 
based on the following :— ‘‘ Preamble. — The 
conference having at great length considered 
the question of lock-out, with the view of ascer- 
taining the cause thereof, and providing such reme- 
dies as seem called for to obviate such in future, 
as far as possible, and in cases where they do occur 
to make such provisions for the wants of the suffer- 
ing workmen as will neutralise the hitherto painful 
effects thereofi—Find : That these’ social perturba- 
tions occasionally arise from a spirit of opposi- 
tion engendered in employers, by the efforts of 
workmen to obtain a greater share than hitherto 
has been granted them of the wealth and comfort 
accruing from the industrial pursuits of the mass 
of the people of this country. That whilstin many 
instances the demands of the workmen have un- 
doubtedly superinduced these lock~-outs, itis pain- 
fully apparent that in a vast number of cases they 
are resorted to by the employers asa means of 
constraining workmen to act in such a manner in 
reference to trades unions, rate of remuneration, 
hours of labour, and kindred questions, as they, the 
employers, choose to dictate. That lock-outs are an 
outrage on the most clearly defined and generally 
accepted principles of; social and political econ- 
omy, and are calculated seriously and perma- 
nently to injure the trade and commerce of the 
country. That the time has come when all classes 
of society should direct their earnest attention 
to the question, with the view of preventing 
the recurrence of these disastrous events, by the 
adoption of such wise and conciliatory measures as 


will obviate their necessity in future, and that it 


behoves all workmen to make special provisions 
for the support of such of their number as may still 
be exposed to the evil effects thereof, and that this 
can only be effectively accomplished by an amalga- 
mation of all trades having their seat of govern- 
ment in the United Kingdom.” 

Here, if you will, is the germ of a tremendous 
power—for good or evil, Wehave no fear that its 


_ power will be used arbitrarily ; there is by far too 


much common sense among working men to allow 


of the acting officials of this association ever over- 


tions. 
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stepping the bounds of justice. They certainly 
have taken the bull by the horns, let us see if they 
are sufficently strong to cope with it. Properly 
worked, within two years every trade will belong 
to this “alliance,” meanwhile what will the masters 
do? Working men have fewer jealousies—their 
interest is an unit; not so with their employers. 
They will never form a gigantic association, cap- 
able of meeting this of their men—at least, we 
think not. 

But here steps in another association— 
the “International Association of Working 
Men,” whose object is to prevent capitalists 
from obtaining a supply of labour from foreign 
countries, when it may suit their purpose so 
todo. We learn from the organ of the printing 
trades that this body is spreading its network all 
over Europe and the United States, and that, 
although the society is but yet in its infancy, 
success has crowned its efforts in two cases. When- 
ever a dispute occurs in England, intelligence is 
sent off to the various head quarters of the society, 
informing the officials of the causes leading to the 
dispute, with a request to make the whole matter 
known, and to ‘‘ keep away” from the town or 
district “on strike” until the dispute be settled. 
Here is another great step in unification to be 
materially assisted by a conference to be held at 
Geneva next month, to which ancient city will troop 
representatives from nearly every trade in this 
country. 

It behoves all to well ponder over these organiza- 
They cannot be put down by law !—and 
working men must live! They will have a fair 
day’s wages for a fair day’s work, for it is only 
thus they can hope to rise even a step above the . 
starved condition of a pauper ; these are some of 
the means they purpose using In obtaining their 
end, and we sincerely wish them all the success 
which can attend honest, not dictatorial, endeavours | 
after their welfare. 


THE NAVAL ENGINEERS. 
With a change of Government the naval engi- © 
neers have gained a substantial improvement in 
their position. By a recent Admiralty circular it 
appears that under the authority of her Majesty’s 
Order in Council of the 6th of July, 1866, it has 
been decided to create a new rank of chief in- 
spectors of machinery afloat; such officers to rank 
with paymasters-in-chief and secretaries to ad- | 
mirals of the fleet, and to be paid full pay at the 
rate of £1 7s. 5d. a day, or £500 7s. 1d. a year. 
These appointments will be held by the three in- 
spectors of machinery afloat for the steam reserve, 
whose pay will be increased to £500 7s. 1d. a year 
accordingly ; and by the two assistants to chief 
engineers in the steam factories, whose salary of 
£400 a year will be increased to £500. The full - 
pay of other inspectors of machinery afloat will be 
increased to £1 4s. 8d. a day, or £450 3s, 4d. a 
year. Their lordships have also, under the autho- ~ 
rity of the same Order in Council, granted ordinary 
pensions of £40 a year to the widows of engineers 
in the event of their not being entitled to the 
special rates of pension established for those whose 
husbands have been slain in action, drowned, or 
killed on duty, or have died from the effects of any 
injury or disease caused by extraordinary exposure 
or exertion on service within six months after 
being first certified to be ill ; and also compassionate 
allowances according to the following scale for the 
children of engineers :—£5 to £10 a year, ordi- 
nary compassionate allowance ; £6 to £12 a year, 
if the father was drowned or killed on duty, or 
died from injury or disease caused by extraordi- 
nary exposure or exertion on service, within six 
months after being first certified to be ill; £8 to 
£14 a year, if the father was killed in action, or 
died within six months of wounds received in- 
action. The same regulations are to be followed in 
awarding these pensions and compassionate allow- 
ances as in the cases of the widows and children 
of other officers. 


The piles of old London Bridge, which were. 
driven 500 years ago, when examined in 1845, 
were found to be little decayed. They are prin- 
cipally of elm. 


" MACHINE MANIPULATION.” 
WI | 


. Screw Tareaps.—(Continued.) 
UAT HEN open, one of the teeth can be filed 
smaller than the other, if required. Very 
few instructions are needed respecting the handling: 
of these gauges; because their simplicity of con- 
struction indicates; almost at a glance; that if the 
tooth upon the gauge be at right angles with its 
length, when applied to the thread, the straight- 
edge will be either considerably elevated at one 
end, or depressed, or the whole edge will be parallel 
to. the length of thé tap, which is as it should be;: 
except in a few cases, when it may be necessary to 
make a nut with the thread inclined the contrary 
way to any extraordinary amount of wear or, strain 
that may be expected in that particular bolt and 
ut. It may also be necessary to incline the thread 
to correspond with Whitworth’s hobs, some of which 
ré so inclined. 

While using the gauge for a thread or bolt'in 
the lathe centres, white paper may be put under- 
neath, 

In order to make the single point screw-tool 
thoroughly perform its duty, it is well to make the 
tool cut with both of its sides alternately, which 
produces good shavings, this is not the case when 
both sides cut at one time ;. recourse must also be 
had’ to the writers apparatus for applying two 
screw tools, so that one tool takes out as much 
while the lathe goes backwards, as the other tool 


took out when the lathe went forwards, which is |. 


shown by engraving (Fig. 5). It is proper to con- 
tinue the careful use of the single poigt tool, until 
the required depth is reached, or to one-hundredth 
of the tap’s diameter from the required depth ; 
during this latter part of the thread cutting the 


two sides of the pointed end should have an angle | 


of 50° instead of 55°, 50° being more efficient when 
the screw tool with two or three teeth is to be used 
immediately afterwards ; if not, and the single tooth 
tool is to do the most of the work, the angle 
should be 45°. But it will be observed, by using a 
tool whose angle is 50°, that the teeth of the next tool 
applied being 55°, will-cut faster and easier, through 
the difference of angles, and also because the teeth 
of a 55° tool will not touch: the bottom of the thread, 
- until near the end of the screw-cutting, if managed 
in the manner just indicated. The next considera- 
tion is the taper character of that which is named 
the bottom of the thread ; this conical form is easily 
obtained by bringing forward the poppet head, 
which should be done after the 55° two-teethed 


tool has been applied to the parallel portions of all | 


the taps. Next in order is the hand screw tool ; 


this is very convenient for finishing threads of taps | 
of all sizes, because by its means very small portions | 


can be taken off, and because it is a very good 
polisher ; if the tool is properly sharpened upon a 
good oilstone and applied to the thread with soap- 
suds and light cuts, an excellent surface will be 
produced, which is bigbly necessary for taps. No 
turner should be withsut a good oilstone, fixed at 
the end of a wooden holder. Several considerations 
may require the operator to finish the parallel por- 
tions of tap threads by means of the slide rest 


screw tool; but if he is free to act for himself, he | 
will soon discover the superiority of the hand | 


‘tool: which also is useful to reduce the last thread 
at No. 10; one hundredth of the tap’s diameter 
below the adjoining parallel portion: 


spring-screw tool, for these reasons : it will silence 


any objections that may arise’ because the hand | 


tool is not so correct or parallel in its travel, as the 
slide rest tool; the spring-screw tool is the more 


mechanical mode, no hand-tool rest need be fixed f 


when the spring tool is to be used ; the polishing 
process is also effected with the same amount of 
precision, and a smaller amount of labour, 
by the spring-tool than by the ordinary old— 


fashioned hand tool; it is only necessary to apply } 


soapsuds as mentioned for the hand-tool, to obtain 
the smooth finish desired. The spring-screw tool 
is made by the writer distinct from the stock that 
holds it, in order to avoid unnecessary forging. The 


Oo% Copyright of thése articles reserved by the proprietor 
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Bot in all | 
cases which require tap-threads to be finished by | 
the slide rest, the writer recommends the use of his | 


| cutting part is made with two and sometimes three 


teetlt, according to size of thread required. Both 
the tool and its stock are shown in Fig. 4. The 
smallness and fewness of the teeth demand a 
little care when hardening, which should be done 
in water that has been uzed a number of times for 


a similar purpose, agreeably to the practice of 
tool makers generally, both in France and 
England: such water is also suitable for tap 
hardening; and is recommended by a modern 
authority, Mr, Ede, of Woolwich. Before apply- 
ing the finishing spring-tool, ascertain carefully if 
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the thread is of the required depth, and nicely 


shaped by the ordinary tool with two teeth ; if not, 
disappointment will result, because this kind of 
spring-tool resembles many others, in being only 
adapted for taking off very small portions. 

It may not be improper again to refer to the 
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utility of tapering the bottom of the thread. 
Although from Nos. 8 to 7, in Fig. 1, the screw is 
‘shown to be full, it is not so large in diameter as 
at No. 8, it is here the parallel part terminates ; 
from Nos. 8 to 1, the screw, or thread, as it is 
named, should continually decrease in diameter, 
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-both bottom and top, which will have the desired 
effect, other circumstances being favourable, of 
producing à full, well polished screw in the nut. 


It is now only necessary to state, for some 
readers, that if the teeth of a screw-tool are not 
square to the axis of a tap while in the lathe, the 


, thread may be rectified by reversing end for end, the 
„operator being careful to apply the gauge after | 
taking off a small portion, or he may make the 


same amount of error by inclining the thread 
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the contrary sidé, The screwing process should 
commence at No. 8, instead of at the small part of: 
the taper ; closely connected. with this method is the 
writer's plan of standing at the unusual side of the 
lathe while finishing a taper screw, which is: done 
by means of his double screwing apparatus, during 
the rotation of the lathe backwards; and also 
without adjusting the poppet. head, as usual. for 
faper screws. . t 

With regard to forgi» g taps, it should be remem- 


bered that by cutting a rod of steel while cold into 


short pieces for taps, there is risk of cracking ; 
added to which is waste of time in turning: all. 
those that are to be taper should be furged of simi- 
lar shape. . . 

Fig. 6 represents a rather preferable method 
of holding the spring-tool, when itis necessary 
to apply it to the small stocks of small 
lathes ; the grip may be easily slid along, if 
necessary, to the extremity. Spring-tools held in 
this manner are also. suitable for all other kinds 
of general turnery, planing and slotting. In 
addition to the saving of time in forging, a saving 
of steel may also be effected by the writer’s plan of 
spring-tool holder. When the grip, shown by Fig. 
6, is used, the holder is strong enough when made 


4 


of iron, instead of the whole tool being of steel, as 


is now the custom. The steel for the spring itself 


may be ordered any required width and thickness, 
thus avoiding the usual time now occupied in 
drawing to size upon the anvil. 


The hardening of taps slightly enlarges their 


diameters, so that if the parallel part of the tap- . 
screw exactly fits the gauge nut, before the tap is 
hardened, it will be beyond the gauge size after- 
_ wards; this is prevented by making the screw 
smaller, to compensate the after expansion of the 


steel; but the writer objects to this method for 
three reasons: because it is always better to bave 


_taps too large, than too small ; because the screw of 
‘a nut is larger, immediately after being screwed, 


than it will be, when cold; and because, by the 
tap being beyond the gauge size, the screv or 
thread, in the nut, is made sufficiently large to 
avoid putting the tap through the nut when cold, 
in order to make it the standard size. 

In addition to the remarks made in the second 
paper of this series, concerning hand-taps, several. 
details connected with their construction will be 
given in a proper place; but at present we must 


| proceed to a brief consideration of die making. 


Good dies may be known from bad ones, by the 
following characteristics. foe 
Those that cut easily and correctly. Those that 
cut a screw of proper pitch throughout its whole 
Jength, and make every thread in the screw of 
accurate form. . < 
These biief definitions are rigid and exacting, 
in fact, no {ies fexist, that will make a screw to 
approach as near to.such conditions of precision as 
that master-piece of screwing mechanism, the 


_screw-cutting lathe. 


Two principal defects exist in screwing dies ; 
the tendency to lengthen the screw or bolt, and 
the tendency to malform the thread. 

Some of the new forms of dies are made from hobs 
that are of the same diameter as the required screw ; 


this method js decidedly inferior to the old plan of 
making them from the old-fashioned master tap, 
’ with the flutes filed in au oblique direction along 
the tap, without the aid of any fluting machine but 
the hand. B 
liable to stretch the screw to a greater extent than 
dies made by hobs ; on the other hand, master 


But dies made by master taps are 


tap. dies are superior for stability and for 
giving correct form to the thread. Those made 


from hobs always cut well at the beginning of 
the screwing, for which reason they are preferred 
by some, who do not observe that the absence 
of a firm bearing often tears away the thread, 
and also involves considerable 
starting a thread. Itis, however, considered by 


uncertainty in 


the writer, that by the aid of dies made from hobs, 
much of the screw cutting, which at the present 
time is done by wheels, should be performed by 
dies, in the lathe—great numbers of bolts with 
short screws, certain sorts of small threads, also 
boiler pipes and gas pipes; for the whole of these, 
dies made from hobs are must adapted, on account 


an 
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of great nicety not beiug required. There is an | 
improvement in die making. now in vogue, that is’ 
much approved. by the author, although not yet 
adopted by Whitworth. Probably it will surpass 
his system, now about twenty years old, of using 
three: dies, instead of two only. The improvement 
referred to consists in tapering a part of the die 
screw ; this'operation is sometimes called coun- 
tersinking the thread; two principal advantages 
result from this plan, which are, the saving of time 
in screwing, and the increase of the number of 
cutting edges. 

A careful observer willsoon discover, that the 
great desideratum in-die-making is to avoid the 
tearing propensities, and impart sufficient stability, |. 
without the tendency to elongate the pitch of thread 
while being cut. Sap EE 

The stretching or lengthening of the screw 
results from the thread being raised up, instead 
of thë proper ddastttý of shaving being cut out. 

The practice of fapering the die screw tends to 
the'desideratum, and therefore tends ty the con- 
struction of good dies, and the writer recommends 
the aforementioned practice. 


Pre Cextrat Deck.—From:‘ Mephistopheles’ ” | be when beating (close hauled), but they adre quite 
account of his friend’s:twin boat I gather that th®,. wrong when they assert tHdt a light-draught double- 
, deck must have been continued: to the bows,: and it li vessel: will never beat to windward as well as. a 
- $o there is no wonder her being a wet boat, if butj. deep ‘single-hulled, ballastéd. one: Stiffness (ani 
' slightly raised above the water level. In a sea |:upright position) and lateral hold in the water, the: 
. bóat no more’ central deck than absolutely required |: two essential qualities for going: to windward, are 
. Should exist forward for a third: of. her letigth, if| both obtained in the single form by ballast, which, 
speed and dryness are required. This appears too | however, undoubtedly diminishes progress through 
- Obvious to need argument. Somé nautical hands | the water. A twin craft, having stiffness:to per- 
: gay that no large surface of deck could: withstand | fection, without extra weight to hinder her way, only 
the force of the waves, also that: the‘noise resulting | requires depth of keel to make her beat to wind- 
: from their striking upwards while sweeping past} ward:-better than any other form of yacht. Where a 
will be tremendous. The former objection can be | light draugh: or beaching safely is of consequence, 
obviated by making the deck equally strong as the | sliding boards must be used, but sailors always 
lanking of the hulls, and the latter objection ap- | Have the greatest objection to any such mechanical 
: peas improbable, ‘contrivances. The form of keel most effective in 
_ Masrs and Ric.—Masting a double vessel must | preventing leeway is of great importance, as also 
end in comparative failure unless the sheer plan be |:the best method of fixing and forming these large 
adopted, for it will be soon found out that with | snrfacés that have’ to resist the enormous lateral: 
the great stiffness Of a double’ craft, squalls arid |. strain resulting fron a' press of canvass in a strong 
sales will put an énd to any ordinary rig. With |: breeze. The best form will only be gone into here: 
‘the sheer masts, shrouds are not required, but the If the vessel weré stationary, and: required increased: 
‘usual fore and-aft stays:are. It is almost needless |. lateral hold in the water, this might be obtained by 
to remark that owing to the stiffness of a double | increasing the surface of its keel in any direction, 
‘éraft am amount of canvass can- be effectively |. but the case is different with an: advancing surface. 
carried in a breeze that would send the lee gunwale |The more rapid the progress through the water the 
' òf an ordinary craft (of equal size and sail) under | less effective is any extension of a keel fore and 
water; so that when on a wind this latter is com- | aft, in obviating drifting, but the deeper its surface is 
| ' pelled to reduce her canvass as the wind increases, | extended the better; or in other words, the faster the 
doublé craft, three of them scarcely différing’at all | im order to gain speed. vessel the narrower may be the keel to obtain 4 
from éach other. Some of thè advocates óf this |, The sail most applicable to sheer masts is the | maximum lateral resistance; but this lateral resist- 
principle think that the adjacent sides of the two craft | boomed latteen, for any vessel not exceeding a | ance increases directly with an increase of depth. 
should be straight fromi stem to stern, or in other | three-masted schooners size. The: sail swings | But fortunately it has been proved that the incon- 
words that the two should be half boats. Atfirst | between the masts; and is the simplest of any | venience of great depth of keel may be obviated 
sight this appears to be the most likely plan to gain | other to work, there being but one halyard. It}: and equal lateral resistance obtained, by employing 
speed, since no heaping up of the water can take place also lies closer to the wind than any other can, | two surfaces (keels), each half the depth of the sin- 
between the two when in rapid progress. Practical | owing to the whole of its surface being in onè gle one, and placed parallel to each other at a short 
proof and correct reasoning will, however, show this | plane and therefore drawing. = f distance apart. In the case of wide flat-floored 
idea to be incorrect. Trials with models show that | Sreermve a Doosre Vesser.—Most nautical | craft, this fact, if known and acted on, would give 
the two whole boats united go through thé water | men say that a twin craft can never be controtled | five sailing powers. ‘Three parallel keels might be 
with far less resistance than two half boats of the | in a sea, and that goiug about when tacking willbe | easily fixed to this shaped vessel, and give her better 
same beam, weight, and sharpness of ends as the two | impossible with a vessel so light on the water. | weatherly qualities than a single keel three times 
whole ones. The proportion of length to beam must | Theysay a vessel needs momentum (weight) to give | the depth of one of the triple set, better only in this 
not be less than 10 or 12. The depth of the main | her sufficient way against waves and wind for the | respect, that three would not tend to capsize the 
hulls must not be too great, or weakness will neces- rudder to bring her about. With aw ordinary | vessel as: much as the single deeper one. Some 
sarily ensue. aeons vessel and an ordinary rudder this is all quite true. | interesting extracts (with remarks) from a paper 
‘From experiments with models I have found| Some of the advocates for the double principle | recently read before the Aironautical Society of 
thattwo canoe-shaped craft offer the least resistance | suggest a common rudder at each stern, others one | Great Britain, bearing directly on this subject, 
to the water if the greatest simplicity in structure | or more long paddles rigged up at the stern, and | will be given in some future number.—J. Euwin. 
is of consequence, say in a small safety pleasure | others a small pivoted rudder between the two =- 
boat unable to swamp or capsize, this form will | sterns; but the most efficient way of steering a twin f 
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= DOUBLE-HULLED VESSELS. _ 
_ SEARCH into the patents of the last twenty 
._yéars will discover six or seven relative to 


ae SOCIETY. 
DEFORE us lies a list of premiums and prizes 
J for 1866, of which we can only say it is first- 
-rate, the range of chances and subjects being per- 
fectly exhaustive. There are prizes in mine ventila- 
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CHATEAU ite ‘tion, dressing ores, improvementsin mining, observa- 

an as tions onmineral veins, working plans of mines, prizes 

O C4 for good workmanship in the strictly mechanical 
=e orton department, in all departments of the fine arts, in” 


photography, for school productions, and in natural 
history. ‘There are also map prizes—and__ for 
“plain and fancy work.” Competitors aré divided 
into four classes, viz.,—(1) members of the society, 
(2) persons of the working order, (3) schools for’ 
the higher branches of education, (4) schools for the 
children of the working orders. We observe that 
the. Society’s agents in London are Simpkin 
and Marshall, Stationer’s Hall Court; and J. 
Weale, High Holborn ; and we would urge our | 
readers to send for the well-compiled list before 
us. The annual exhibition opens in Falmouth on 
‘Sept. 14, and, if we may be allowed to prophesy, 
will certainly be of a high order. — | 


craft involves many considerations as to the action 
of the rudder upon a vessel. Without going into 
theory it must suffice to say that by employing one 
or more powerful balanced rudders of large sur- 
face, and by confining all depths of keels or lee- 
boards to about the centre of the vessel’s length, a 
twin craft may be under perfect controlin any sea. 
It is needless to argue in favour of balanced prin- 
ciple of rudder, since it is now being extensively 
adopted in America. . If one such can be properly 
fitted to each stern of our twin vessel, so as not to 
foul with ropes, seaweed, &c., they might be easily 
worked together by one helm. A single rudder, 
6ft by 2, pivoted between the two sterns, was found 
quite sufficient to control the “ experiment,” and 
in such a situation it is safer from all injury than 
anywhere else. There is no doubt that a similar 
one between: the two bows would send her round in 
half the time when pitching in a short sea, in 
which the stern. rudder must be frequently out of 
water. A tiller is required to work these large 
rudders, attached to the tiller must be a handle 
passing through the deck or, better far (for any 
but smal craft) chains, on either side, which meet 
round an ordinary wheel. 

Keeis AND Lersoarps.—Seamen are right 
when they insist that the deeper their vessels hull 
is inmersed the less drifting to leëward will there 


give a nearly equal speed to any other. With a 
seat or two, rowlocks, and a grating aft, such a 
type of craft would be found invaluable to a yachts- 
man for safety in a sea, in times when an open 
punt would be liable to swamp or unable to force 
its way against a short breaking sea. I have not 
tried their efficiency myself, but I have heard of 
those who consider them invaluable when yacht 
cruising, for beaching, &¢. __ 

Uniting rue Two Huris.—When rough seas 
are to be encountered this part of the construction 
of a twin vessel requires the greatest judgment and 
skill. It is nonsense to affirm, as so many do, that 
it is impossible so to unite two craft that an ocean 
voyage may be safely gdne through, and especially 
so when thé size is such as to allow of two uniting 
platforms. I need hardly say that it is owing 
to the diagonally placed beams, or girders, that 
the rigidity’ of such a structure depends in a cross 
sea, when the tendency of one bow is to rise 
before the other bow. I think great advantage 
will be gained by firmly bracing some of the 
principal beams to strong bulkheads in. the main 
hulls. The uniting beams ought to be some way 
above the water level, and it will never do to place 
any below it, a8 suggested in some of the patéif 
specifigdtions. The shecer-mast plari greatly tends 
to unite and strengthen the whole fabtie: ~ 


There are carp in the lake at Fontainebleau 
which, from certain marks, are believed to be 300 
years old. | 
. Some experiments are about to be undertaken 
at the bituminous mines of Schwabwiller, Bas- 
: Rhin, which, if successful, will be of great im- 
portance. The Abbé Richard, after a profound 
examination of the geological conditions of the 
locality, has pointed out several spots from which, 
he affirms, petroleum can be extracted very advan- 
tageously. The Abbé has already indicated several 
: places in Germany in a similar manner, and in- 
. variably with success. 
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THE NEEDLE-GUN AND THE RIFLE. 
No. IV. | 
E observe that a patent has just been 
published by the officials of the Patent Office, 
taken out by Jacob Snider, “‘ Junior,” of Sullivan, 
in Pennsylvania, the particulars of which we give 
as possessing features of interest to all gun-makers, 
and others who like to watch the progress of im- 
provements in arms. It is important to note that, 
on the application of this invention in government 
or large factories where machinery is the principal 
agent. employed in the production, the stocks and 
furnitures can still be constructed as previously for 
muzzle-loaders, without any modification in either 
machinery or patterns. 

The invention, then, is applicable where it is 
desirable to substitute apparatus for loading at the 
breech instead of at the muzzle, and also to apply 
barrels possessing a bore smaller than that of the 
original barrels of the muzzle-loading weapons for 
which they may be substituted, without the sub- 
atitution rendering necessary any alteration of the 
stocks and furnitures. These objects are accom- 
plished by connecting a new barrel (if desired, of 
reduced internal calibre) with a shoe, which shoe 
forms the breech, and carries the breech-loading 
gear or apparatus in such a manner that the barrel 
and shoe when combined will exactly fit into the 
bed of the stock which previously received the 
muzzle-loading barrel, or for which a barrel was 
adapted, and also.the recess formed to receive the 
nipple lump of the original muzzle-loading weapon, 
without any change or alteration of the stock. 
The new barrel is connected with the shoe by 
means of a screw formed on the end thereof, and 
fitting into acorresponding worm in the forward 
end of the shoe. By this means the invention 
claims to be able to substitute and adapt barrels 
which may be, if desired, of a reduced internal bore 
or calibre, having hreech-loading apparatus 
adapted and connected thereto, such barrels being 
formed of external dimensions precisely similar to 
the removed or previously adapted or destined 
muzzle-loading barrels, so as to be attached to the 
former or old stocks and furnitures, or to new 
stocks and furnitures similar thereto as destined or 
adapted for muzzle-loaders, in order to utilise them 

o the purposes of breech-loading arms of reduced 
calibre without any change in the said stocks 
and furnitures. 

We have now to notice a startling invention 
in gunnery, announced by a Mr. Harding, who 
makes not merely a breech-loader, but a gun with- 
-out a solid breech! According to his statement, 
he takes a tube, open at both ends ; and with this 
forms his gun. The plan is simply this: a piece 
of wadding is rammed in at one end of the tube, 
then another piece, leaving a space, and, of course, 
some air between them, closely compressed ; then 
the powder is placed in, and then the ball on the 
powder. The breech is practically formed by the 
air contained between the two pieces of wadding. 
We shall probably see, ere long—what we shall see 
of the Harding pipe gun. 


The ball: breech-loader should not be left out of 


our notice, because a weapon which nearly all gun- 
makers say is “ next to their own,” must be worth 
noticing, if nothing more. Like many another 
good firearm, this is an American invention, and 
has been exhibited by Mr. Lamson, flag-lieutenant 
of the American Commodore’s ship inthe Medi- 
terranean. This rifle has a magazine running 
below the barrel, and capable of holding ten car- 
tridges. The cartridges are fed by an opening at 
the breech. There is an air space between the 
- Magazine and the barrel, so’ that in the event of 
the latter becoming heated, no explosion of the re- 
served charge is possible. By an ingenious simple 
contrivance any mistake of the soldier in loading 
is rectified when he attempts to fire. Supposing 
one of the cartridges to be put in wrong, the 
mechanism rejects it—flinging it aside as if it were 
empty. But the most valuable as well as novel 
characteristic of the ball rifle, is ils capability of 
retaining a magazine full or half full of ammunition 


as a reserve, while the soldier, not being im-. 


mediately pressed, can shoot and load with singly 
inserted cartridges. Then, should it come to need 
of hasty firing, he has his store of rounds ready for 
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firing off as rapidly as from a revolver. The 
American rim-igniting copper cartridge is used in 
this rifle. Despite the appearance of complexity 
—amounting almost to clockwork—the Ball is a 
simple arm, its lock being devoid of tumbler gear, 
and two or three other parts not usually dispensed 
with. With magazine loaded the Ball rifle weighs 
4 oz. less than the English unloaded; but here it 
should be stated that the barrel is only 3lin. long 
—the Ball rifle being fashioned after a theory that 
precision for military purposes is not gained by in- 
creasing the length beyond that measure. 

Here our notice of rifles must end. Many im- 
provements and inventions still require attention ; 
and it is our purpose to now and again find space 
for a brief notice, but not for any lengthy descrip- 
tion, unless some highly important feature demands 
it. 

The question has been asked, Can we not do 
without gunpowder? Captain Dixon says yes, and 
brings forward his gun-cloth charges—a piece of 
rolled tape in a paper case, open at one end, The 
patentee claims for the gun-cloth charges freedom 
from all risk of accidental explosion, except when 
confined in a gun-barrel or bomb-shell. They are 
non-explosive ; they burn, but do not explode ; 
lighted and held in the hand, they are harmless ; 
they may be dropped down a red-hot barrel with- 
out fear of danger. A hundred may be lighted at 
once, and the result will not be more explosive or 
dangerous than setting fire to a handful of shavings, 
neither would the firing of a whole magazine be 
attended with more danger than the burning of so 
much wood, cotton, or paper. Well, perhaps it is 
so. The recoil is stated to be scarcely perceptible ; 
the report to be only one-half—no smoke—no re- 
sidue, combustion being perfect. We should like 
to see a thorough trial—not one like Gale’s Pro- 
tected Gunpowder. » : 

Now that we are so well supplied with rifles, 
powder, gun-cloth, and bullets, to the front comes 
Mr. Charles Bernard with a suit cf clothes im- 
penetrable by a rifle bullet! This we give on 
the authority of a report furnished to Le Nord of 
a remarkable test to which the invention of a light 
impenetrable coat had been subjected, Mr. Bernard 
being at the time inside of it! The trial took 
place at the Belgian Tir National, in presence of 


its president and a large concourse of marksmen. 


The experiment was made with a cavalry carbine, 
charged with 34 grammes of powder and the coni- 
cal ball for that arm. The carbine, after being 
tested aud regulated, was placed upon a stand, 
pointed at the level of the breast. Mr. Bernard, 
placing himself at the distance of 100 metres, 
commenced by taking off his coat, and showed 
that between his breast and his capote there was 
nothing but his shirt ànd his waistcoat, He then 
put on his capote, which in this instance was a 
flowing garment falling to the ground, and 
covered his head with a steel casque. The 
shot was then fired. The public were greatly 
excited when they appeared to see Mr. Bernard 
stagger and fall. Happily he had only made a 
false step in stooping to pick up the ball, which had 
struck him a little above the waist and to the left 
side. The ball, deadened against the stuff of the 
capote had fallen at his foot, and he came forward 
“ at the double” to show it. Ata short distance 
he threw the ball to the marksman, crying out to 
the people not to approach. Not yet having 
taken out a patent, Mr. Bernard refused to show 
the garment with which he had obtained so 
remarkable a result. The ball was only slightly 
beaten out of shape, and bore on its point the im- 
press of the stuff. It would certainly be a strange 
climax toreach—after adopting the best form of 
rifle—to find a suit of clothes patented which shall 


render the soldier, excepting to a first-class marks- 


man, invulnerable ! . 

tt Man marks the earth with ruin,” said or sang 
Lord Byron, and never were words penned contain- 
ing truth more terrible. All that is lovely in its 
highest earthly form is now and again marked for 
destruction at the bidding of this and that despot— 
the scabbard thrown away, heaven’s sun glinting 
freely upon the polished murderous steel but por- 
tends wreck and ruin. Six millions of men are 
now inarms in Europe—six millions of men with- 
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drawn from peaceful industry. For what? let 
those answer who cau, we can only see jealousy, 
Spite, and all the evil passions born in hell, working 
up to the surface and devastating the face of the 
beautiful earth. The good man must sigh for the 
days when to ploughshares men shall beat their 
swords and their spears to pruning hooks, and 
wonder when and how that consummation is to be 
reached. But that man may also be and very often 
is a good and trueman who demands that, mean- 
while, our soldiers and volunteers be armed with 
the best possible breech-loading rifle. 


Erratum.—At page 441, No. 73, for ‘ served 
out in 1884, nearly twenty years ago,” read 
‘served out in 1848, nearly twenty years ago.” 


“PHOTOGRAPHY. 


WIDE-ANGLE Views PIcToRIALLY CONSIDERED.* 

In these days of: wide-angle views it is urged 
as an additional reason for their popularity that 
they are so much more artistic. Why? A picture 
is not artistic by virtue of the quantity of things 
it represents, but by the quality of their represen- 
tation. In one of the best practical works on 
artistic photography yet issued, that by Mr. Lake 
Price, published by Churchill some seven or 
eight years since, you will find all the objections 
which can be truly advanced against photographs 
as pictorial art works ; but, if I remember rightly, 
and I re-read the book not many days since, Mr. 
Price does not once mention the want of a more 
extended angle of view as amongst these objections. 

If it be advantageous to reproduce a scene or 
group as the eye of a spectator sees it at one glance, 
we should keep the angle of view within 60°, it 
being well known that the angles formed by the 
visual rays with the axis of the eye each contain — 
30°. When we consider that every time the eye 
moves in looking at any objects a fresh point of 
sight is created, and that. the things previously 
seen immediately assume different relative positions 
and appearances,. we think the advantages of 
limiting the view to the aforesaid angle, or to a 
less extensive one, should be apparent. This angle 
of 602. gives a scene as it appeared to the spectator, 
and our picture consequently seems more natural 
and truthful ; while, on the other hand, a picture 
extending over a larger angle is such as the human 
eye never saw as œ whole, although it may be so 
perfectly familiar with its parts that we readily 
overlook the picture’s want of that absolute truth- 
fulness on behalf of which some good folk affect 
to be so squeamishly exacting. 

But I had better, perhaps, guard myself against 
being supposed to advocate the old lens as opposed 
to wide-angle view lenses. I only desire to show that 
to denounce the former as unfit for the production 
of artistic work on the score of the small angle of 
view they command is a mistake, and that to com- 
mend the new lens as of so much greater artistic 
value is also a mistake. - 

And here a moral comes in and runs thus :— 
Trust to your heads rather than to your dead, 
blind tools for those intellectual elements of success 
of which a pictureis composed. We want something 
more than good tools for the production of works of 
art, for the very best will be useless in the hands of 
the ignorant or tasteless. If, as Mr. Hughes says, 
brains are the best things to mix with your 
developer, surely picture-making, which is certainly 
and at least as intellectual in kind, and degree as 
the simple business of mixing of a developer, 
requires brains also. 

In arguing thus I aw, of course, aware that, 
tested by the laws of plane perspective, a camera 
picture commanding the very widest angle of view 
if given by one lens at once is perfectly accurate. 
But although it is a view which a lens sees, it 1s 
such as the human eye never sees; and, when 
presented to the spectator, will be more or less 
antagonistic to his sense of the true and natural 
according to the use or power his observing facul- 
ties may have known. 

But it has been urged by the advocates for wide- 
angle views that landscape painters invariably 
adopt these wide angles. This, again, is a mistake, 
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a3 I should then have pointed out but for want of 
time. Most of our good landscape painters work 
with a due and proper regard for the laws of ele- 
mentary plane perspective, and the cases in which 
their pictures command more than 60° are exceed- 
ingly scarce. Ifthe artist wants to take in objects 
to the right and left separated by more than this 
space, he diminishes their size by shifting bis point 
of observation—in other words, by retiring farther 
from them—and not by increasing the width of his 
canvas so as to render the view subject to the laws 
of panoramic rather than to those of plane perspec- 
tive. Ifyou watch such a painter at work you will 
see that, having selected the scene and his point, 
he first jots down on his paper or canvas the height 
of the horizon and the position of his point of sight 
with regard, relatively, to the height of his eye and 
to the point before him on which he intends to fix 
his eye while deciding what objects fall within the 
chosen angle of view. Beyond these objects he 
does not think of going, and his example is well 
worthy of consideration. 

There are numerous reasons why wide-angle 
view lenses should be welcomed, but they have 
nothing to do with the pictorial or artistic. Pano- 
ramic or wide-angle views are often extremely 
necessary, valuable, and interesting; but the 
absurdity of panoramic views taken, as they com- 
monly are taken, by altering the position of the 
lens so many times, is easily seen, and a wide-angle 
view lens does away with this bungling expedient. 
Stand immediately facing a long row of railings 
with parallel, perpendicular, and horizontal bars 


extending to the right and left. Then turn the 
eye to the right and these lines will be found 
changed, the horizontal lines converging, the per- 
pendicular decreasing in height, &«. Turn the eye 
again to the left and the same thinz will be ob- 
served. The lens sees objects in just the same 
way, and it will therefore at once be known that 
“ pictures ° composed in the way above mentioned 
cannot for an instant be compared with others 
produced by wide-angle lenses, giving, when 
rightly used, correct perspective, instead of what 
has been falsely called “ curvilinear” perspective, 
which is amisnomer, because it is, in fact, com- 
posed of varying angles as numerous as the points 
of sight given by the varied positions of the eye 
or lens. 

It is accepted as arule by most artists that in 
representing small objects they are best given as 
seen under a smaller angle than that of 60°, as, 
unless a person is very near sighted, such objects 
are best seen when not too near the eye. 

In using wide-angle view lenses, however, there 
is one thing to be remembered. I have in a 
previous number pointed out how lenses have been 
blamed for great faults really due to the choice of 
a point of view or distance too near the point of 
sight on the perspective plane, or, in other words, 
too near the foreground of the picture. 
wide angle of view is included, this mistake becomes 
doubly dangerous, more especially when taking 
architectural subjects. By way of illustrating 
what I mean, let me give one instance with a 
diagram. On the ground plan F, A B C are three 
upright circular columns. The dotted lines going 
from these to S are the rays of vision, and N the 
point of view or distance. The letters E D indi- 
cate the plane of the picture or the transparent 


S 


Where a 
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plane of the perspective. By measuring the pillars 
you will find those nearest the centre appear on 
this plane the smaller, while those farther from the 
eye, from the oblique point of view, give diameters 
appreciably broader. The only way of avoiding 
this defect with a wide-angle lens would be by 
greatly increasing the point of distance, or, as I 
have said before, by removing the camera much 
farther from the object. A. H. W. 


THE KEYLESS RAILWAY CHAIRS AND 
SLEEPERS. 


HENSON`S PERMANENT WAY. 


Thisis an invention by which wooden keys are 
entirely dispénsed with in the fixing of rails in their 


- Y 
New plan, Section. Keys entirely dispensed with. 
chairs, thus effecting aconsiderablesaving per mile in 
outlay. The number of pieces and weight of metal 
being greatly reduced, is more economical than any 
other plan now in use. Eventually it will be con- 


sidered a boon to the large railway interest, and an 
important means of safety to the public. The plan is 


Improved Cast-iron Sleeper. 
simple, nothing but rail, sleeper, and tie har 
being used in the construction. It is adapted to 
almost any form of rail, and supervision is entirely 
done away with, an occasional inspection only being 
necessary. After having once been adjusted, the 
key and chair are inseparable. The saving is 
estimated at £28 per mile. 


An imperial gallon is equal to the contents of 
a cubical vessel measuring 6} in. on each in- 
ternal side. 

Warer Gauen Cocns.—We have now before 
us a lithographed sheet of patterns and price, just 
issued by Messrs. J. Bailey and Co., of the Albion 
works, Salford, near Manchester. On this sheet — 
which is carefully and creditably got up—are shown 
their patent watercocks in various forms, as well 
as the ordinary gauge and test cocks, and their 
patent steam gauges. We have taken occasion to 
call attention to the importance, to users of steam, 
of getting the best possible fittings, to indicate 
height of water and pressureof steam, and we can 
also recommend tothem a perusal of this sheet of 
illustrations. ‘*Good wine needs no bush,” and 
we need add nothing here in favour of Messrs. 
Bailey’s wares, especially when we find sucha firm 
as that of Pile, Spencer, and Co., bearing unquali- 
fied testimony to their worth. 

SuPERHEaTING.~-Mr. ©. H. Holt, engineer, of 
Huddersfield, makes a form of superheater, of 
which a large number are in use in the manufac- 
turing establishments in Yorkshire, no less than 
twelve having been fitted at Saltaire. The tubes 
are but in, bore inside, and are formed to admit 
of free expansion and contraction. At Saltaire 
the steam comes from the boilers at 270 deg. It 
is superheated to from 550 deg. to 600 deg., and 
yet, so different is the case from that of ordinary 
steam, in passing the throttle valve the tempera- 
ture is so brought dowa that the steam enters the 
engine at only 300 deg. These superheaters have 
given great satisfaction, and a drawing of them, 


with full particulars, is in course of preparation for 


our columns. 
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AN APPLICATION OF DIA-MAGNETISM 
TO BOILER INCRUSTATION. 

Ata meeting this year of the American Philo- 
sophical Society of Philadelphia, one of the vice- . 
presidents, Mr, John C. Cresson, gave an interest— 
ing account of a resent application of the prin- 
ciple of dia-magnetism. He is mistaken in his 
assertion that Faraday was the first to notice the 
phenomenon ; but Faraday was the first to give it 
full attention. According to Faraday’s report to 
the Royal Society, the force termed dia-magnetic 
gives rise to a repellant action between a magnet 
and various bodies previously supposed destitute 
of magnetic relations. This property was found in 
vegetable, animal, ahd earthy substances. One of 
the phenomena exhibited in his experiments on 
these bodies is a discrimination in the attraction 
or repulsion exerted by a magnet between sub- 
stances placed near it in liquid suspension so as to 
be capable of free motion. The discriminating 
action is governed by the relative degree of repel- 
lant or attractive power belonging to the different 
bodies. A result of this discrimination is to cause 
the particles most feebly repelled or most strongly 
attracted to cume between the magnet and such 
other particles as are more strongly repelled or 
more feebly attracted; thus making the particles 
most feebly affected either by attraction or repul- 
sion behave as if they belonged to the opposite 
magnetic class. The practical use now made of 
this principle consists in imparting inductive 
magnetism to the iron shell of a steam boiler by 
suspending within it a number of hardened steel 
permanent magnets. This has been found to 
effect the removal of sedimentary scale formed 
from the earthy salts held by the water, and to 
prevent the farther deposit of crystalline scale, so 
that boilers using water highly charged with cal- 
careous matters are cleansed from adhering scale 
in a few weeks and kept clean. 


A ball of iron weighing 1,000lbs. at the level of 
the sea, would be perceived to have lost 2lbs. of 
its weight if taken to the top of a mountain four 
miles high. 

The brilliant prismatic colours of the pearl are 
attributed to the decomposition and reflection of 
the light by the numerous minute grooves on its 
surface. 

Provipence at Home.—lIt is a very old 
and true saying, that ‘‘ Heaven helps those 
who help themselves ”—and many a widow has 
blessed the day when the forethought of her 
husband caused him to insure his life and so 
shield herself and little ones from absolute want, 
when the sorrow of his loss fell like a blight over 
their till then happy home. A case came recently 
under our notice, in which a person was in the act 
of returning from paying his annual premium at 
the office in which he was assured for £300—this 
was his second payment. While passing along 
Cheapside, he slipped off the kerb and fell under 
the wheel of a heavy cart being rapidly driven 
past. The poor man died of his injuries within a 
few hours, but, thanks to his loving care, his 
widow and children are doing well. Facts 
like these speak volumes for such institutions 
as the Royal Insurance Company, the report 
of which, for the past year, is now before us. Frora 
this report we learn that the amount assured on | 
new life policies during 1865, was £886,000, and 
during the first six months of the present year it 
has reached half a million, The fire premiums in 
1865 amounted to £414,000. The sum of 
£103,146 has been added to the life and annuity 
funds, and after declaring a dividend and bonus of 
174 per cent. on the original capital there will 
remain £62,076 to the credit of the profit and loss 
account, and £116,913 to the credit of the reserve 
fund. No thinking reader, we are of opinion, can 
judge us presumptive in drawing attention to such a 
‘¢ providence,” for we are certain that many of 
our practical friends have before now found the 
benefit ofa little fund laid aside for a ‘‘ rainy day,” 
and that many others, whose large workshops are 
very hives of human industry, know how much of 
their success and comfort is due to their timely 
connection with an insurance company of such 
colossal proportions ag the ‘Royal 
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‘THE LATHE AND ITS USES.* 


Nill, . 
BY A PRACTICAL HAND. | : 

AT ANY devices, more or less ingenious and prac- 

Va ticable, have been contrived for the formation. 
in the lathe of perfect. spheres. In page 1, of the 
first volume of the Encaussa MEOCHANIO, is a des- 
cription .of one form of circular slide rest, which 
is merely a modification of the more finished tool 
described by Bergeron, and which with slight modi- 
fication is still made for the above purpose by 
Holtzapffel and other lathe makers. Being how- 
ever a circularslide rest, and not strictly-belonging 
to the present section, which is devoted to hand 
turning of wood and metal, the description and 
drawing of this useful adjunct to the lathe must be 
reserved for a future page. 

| CUTTING SoREws. 

The ambition of amateurs especially, is very 
commonly centred in a desire to cut screws in the 
- lathe, and there is good reason for this, because in 
_ the first place there is a difficulty presented which 
it is pleasant to overcome, and in the next place, a 
screw is of absolute necessity in the greater number 
ef turned works, There is an apparatus of simple 


but ingenious construction called a screw box, which | 


is commonly used by carpenters and others who 
have not obtained the skill necessary for chasing. 
screws in the lathe, and which is very convenient 
even for those who have obtained this power. A 
sketch of this‘is given in Fig. 81. A, shews the tool. 
complete, B is a view after the top plate’ has been: 
removed, shewing the ‘knife or cutting tool, the} 
latter being delineated alone at D. C, isa section. 

To make this tool, which is within the power 

of any person of average skill, a block of ‘hard! 
wood is first selected, and drilled with a hole; 
corresponding to the proposed size of the screw to, 
be cut., If no tapis at hand of the desired dia- | 
meter and pitch, this block must be mounted in the | 


lathe, and the thread chased as we shall presently |. 


describe. ` It is absolutely necessary that the block i 
be nicely squared up and level on the face ; a small | 
place must then be cut to receive the knife, the, 
edge of which is so constructed as to form part of; 
the thread:cut away to make room for it. It is; 
V shaped like Fig. D, and very keenly sharpened. | 
The method used to clamp the knife in position, 
which is shown in Fig. D, permits the cutter 
to be advanced or withdrawn until its position is | 
accurately determined as above. The top plate | 
of wood is now fitted, and adjusted, the central hole, | 
which is-not tapped, butas large as the outside of: 
the screw thread to be cut, forming a continuation | 
of that. which is tapped in thelower block. A slot i 
b, Fig. A, forms a passage from the knife, :to allow | 
' of the escape of.the chips. The piece to be cut into | 
a screw should be shaped like Fig :82. The part a, | 
will be left plain, 6,:is that on which the thread’; 
is to ke cut, and must be truly cylindrical ; 
and of such size as to just enter the hole in the ` 
top plate of the screw box. The part c must 
pass through the threaded part of the screw ‘box, 
not loosely, but just so as not to damage the 
threads in the least, The lower part of the 
central division is sloped off as seen in the sketch. 
To cut the thread the screw blank is fixed in the 
vice by its head, which, after being turned, 
should.be planed off at each side. The screw box 
being then placed upon it, the lowest and smallest 
part of the blank should just project, asin Fig. 83: 
This part is intended to insure the perpendicular 
- position of the blank in respect of the screw -box. 
The latter is then turned from left to right until 
the screw is cut, which cught to come from the 
tool clean andsmooth. Box wood is especially suit- 
able for.this purpose. This method is, -of course, 
wholly inapplicable to anything but wooden screw 
bolts, and for practice the tyro may set to. work 
and make three or four of the following screw 
clamps, which are useful to hold pieces of wood 
that have been glued together, The tap ‘for 
screwing nuts, and the jaws of these clamps, is 
similar to that used for metal, but the teeth, or 
cutting threads, are deeper and more pointed. 
The jaws of the clamps, shewn in Figs. 84, 85, are 


è 
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| usually made of beech, which will take a very fair 


thread ; or of birch, which is still better ; and the 
screws may be made of the same material, box 
being too costly and scarce for such purposes. In: 


making these clamps, there is to be no thread cut: 
‘on that part at which the handle of the screws: 
project, nor is there any thread on this part of! 
the bolts, which pass through a smooth hole in one. 


jaw.and lay hold of the other only. Other forms: 
will suggest themselves, but the two given will be 
found serviceable patterns. : 

The aboye method of cutting screws is not of; 
anything like universal application, nor specially: 
the work of the turner ; we shall now, therefore, : 
speak of cutting them by the chasing tool in the: 


respects, easier to make. To cut a thread 
with the chasing tool, the top of the rest must be 
quite level and smooth,.so that the tool may readily 
Slip along it. Suppose an outside thread to be 
required on a cylinder of box-or other close graine 

wood. The rest being firmly fixed so that the 
upper edge is level. with the axis of the piece, and 
about half an inch from it, as Fig 88, the tool is 
advanced to touch the work, not in a line with the 
axis, but so as to bring the part, a, in contact with 


| it first, and the. moment ithe tool is felt to run 


along, which it will do.as soon as this part of it 
indents the wood, the handle is raised a little so 
that the points of the teeth come into work. The 


tool in fact must describe the segment of a circle, 


a 
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slight modification, to be presently described, 
swill be found easier to use, and, in many 


i) 
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Holt 


as shewn by the dotted line. If this is done 
cleverly the tool will not hitch, nor ‘produce a 
drunken thread, but the latter will come out clean 
and. sharp. It is nevertheless necessary to practise 
till the knack of thus chasing a thread ig attained, 
and, considering that once acquired, the necessity 
for traversing mandril or other expensive (and yet 
more or less defective) apparatus, no longer exists, 
it is evident that the young aspirant should spare 
neither time nor patience ‘in becoming an adept in 
this useful art. But lack of space compels us to 
defer further remarks on {his important subject 
until next week, 0 


Professor Abel found that hardened steel wire 


Gisselved in hydrochloric acid without residue, 


whereas the same steel in the softened state yielded 


by such action a dark -flocculent ‘carbonaceous 
residue, | : | 
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AVELING AND PORTER'S 5 LOCO MOTIVE. 


{MHIS well-known firm having recently adapted. 


one of their road ‘locomotives for a tramway, 
we take the opportunity of illustrating the same. 
The tramway in question is at the Gray’ s chalk 
quarries, Essex, where three of these locomotives 
` are now at work, hauling the excavated chalk from 
the works to the dock. On the top of the boiler, 
easily accessible, is arranged the gearing. A 
pinion on the crank shaft gears into a spur 
wheel on a second shaft, from which motion is 
transmitted to the driving wheels, four in number, 
by an endless chain, The engine is of ten horse 
nominal; cylinder, 10in. diameter, 12in. stroke ; 
grate surface in fire~box, 74 


square feet ; number: 
of tubes in boiler, 6t, each. 2 in. external diameter. 


Tnere are two feed-water tanks, one under the coal 
tender, and the other ander the front part of the’ 


boiler, holding colléstively 850 gallons. 


The; 


wheels are 4ft. diameter, with short tyres, coupled, 
as shown, with an endless chain, which can be: 
tightened by an apparatus consisting of a slot in; 


the main bracket, in whick the bearings of the 


shaft can be raised and lowered. The cylinder is 
jacketed, steam being carried around it to the valve | 


chest.. 
eccentric on the crank shaft. - 
in a coal bunker formed on the foot plate behind | 
the -fire-box, sufficient space being provided to 


The boiler is fed by a pump worked by an 


roy 


ee : 
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accommodate from 10 cwt. to 20 cwt. of coal, ac- 
cording to the mode of packing. At Gray’s the 
line leading from the quarries to the wharves is 
about a mile in length, and is laid to the 4ft. 82in. 
gauge. At the quarries it divides into two: branches, 
one having an incline of 1 in 36-to 1 in 41 against the 
traffic, the incline being, moreover, situated where 
the line makes a series of reverse curves. The 
other branch has.a steep incline where it leaves the 
pit. On the former branch the load of the engine 
consists of fifteen waggons weighing about 1} tons 
each, and each containing 12 tons of chalk, the 


total load being thus 45 tons, in addition to the 


weight of the engine. But the engine can take 
twenty loaded waggons up the bauk, and a still 


heavier load has been hauled. On the latter branch > 


the load of the engine consists of fifteen waggons, 


weighing l} tons each, and each loaded with 24- 


tons of chalk, 
is 5624 tons. 

one meek last year the two engines formerly 
employed conveyed 3,188 tons of material from the 


‘Thus the load, exclusive of engine, 


quarries to the wharves, with a consumption of 


1414 cwt, of coal, the fuel consumed being thus 
equal to 5lb. per ton drawn. On the other hand 
two of Messrs. Aveling and Porter’s engines 
transported during the corresponding week of this 
year 5,100 tons of material with a consumption of 
125 cwt. of coal, the expenditure of fuel being in 
this case equal to about 221b. of coal per ton hauled. 
It is estimated that this difference i in the quantity 


The fuel is carried | 


As to economy, we learn that during | 


of horse power. 


‘to -be rapidly g 
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of coal required to perform a given work will save. 


the company upwards of £260 per annum. 
Altogether these engines have given a an 
evidence of being well adapted for use in quarries | 


and wherever heavy loads. have to be moved at ' 


slow speeds—doing the work at about half the cost: 
The engines can also be employed i 
to drive portable or fixed machinery. For lines ` 
on brick fields, quarries, mines, or temporary lines | 
on public works, this advantage would be appre-: 
ciated. All the wheels being coupled, the whole’ 
weight is available for producing adhesion to the 


ments of such lines. We are informed the manu- 
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GENERATION OF STEAM. 


Considerable attention has of late been given to 


the economising of fuel in the generation of steam, | 
and several inventions have been brought forward ` 
in consequence for improvements in steam- boilers, 
that of Mr. H. ©. Sargeant, of Columbus, Ohio, | 
He proposes to : 
effect the rapid generation of steam with a mini- 


being among the most recent. 


mum consumption of fuel, by inserting between 


that portion of the boiler subjected to the direct 
action of the fire and the main body of water an 
inner dividing plate, parallel, or nearly so, to the 
game, and with a small space or chamber. between 
them. This plata extends around the boiler to the 
top edge of the fire-box, or nearly so, and allows 
the water in the boiler freely to communicate with 
and circulate through the space between it andthe 
fire-plate, whereby but a comparatively small quan- 
tity of water (that contained between the inner 
casing and the boiler plate) is subjected to the action 
of the heat from the furnace fire, thus causing steam 
generated therefrom, which as it 
passes out of the chamber escapes to the upper 
portion of the boiler in a-complete, or nearly. 80, 
disengaged state. The passage of the steam is 
thus over and upon the fire surface of the boiler, 
which obviously tends to superheat it, and also 
produces such a strong and powerful current 
within the intermediate narrow chamber or space 
as to cause the water therein to be drawn up, as it 
were, -with the steam, which, passing over and 
along the fire surface, is quickly generated into 
steam, the water by such action being carried 
above the water line of the boiler, in consequence 
of which it receives not only heat from the ‘action 
of the furnace fire in one direction, but also in a 
considerable degree from the steam within the 
boiler chamber, the advantages of which are mani- 
fest. By modification the invention is applicable 
to vertical boilers, 


joint underneath the sash, the e t 
facturers have several engines in hand for such 3 y i ever, 0) 


purposes, which may be readily understood, when ` 
against the advantages above noted, the price— 
£530—is placed. : 
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EVANSS S WEATHER | STRIP. 


This, an American invention, relates to an 
attachment which may be readily adjusted to the 
sills or lower portions of French window or door 
frames, so as to prevent wind or rain from passing 
under the sash or door, as shown in Fig. 1, in 
which A represents a strip rabbeted or grooved 
upon the under side, which is fitted to a tongue or 
projection upon the upper side of the sill, as shown 
in the transverse view, Fig. 2. Atthe outer edge of 
the strip is a rabbet or projection, extending up a 


| suitable distance above thel d; 
rails, which is sufficient for the ordinary require- : oe ecee outside 


of the sash, ©. When it is. desired to close the 
is turned up, which brings the eccentric portion 
of the lever against the upper side of the sill, 
which raises the strip against the bottom of the 


| sash and the rabbeted portion snugly against the 
| inside of the sash, thus rendering the joint proof 


against wind and rain. These attached strips may 
be made of either wood or metal, and when properly 
constructed, will be found | beneficial to those who 
use the casement window. 


The height of the highest mountains on ‘the 
earth would be represented on an 18 in. globe by 
less than the thickness of a sheet of an ordinary 
newspaper, 

DRILLING Honus IN .Guass.—The other day 
we received a small packet and note from Mr. 
Peter Henderson, of 3, Park- hill, Clapham, | the 
packet containing a piece of glass in which were 
two beautifully made holes,—drilled according to 
a plan which he will communicate to any reader 
requiring the information. The glass was 2-16ths 
thick, and the holes had a diameter of gin. and. Ain. 
respectively. In his note Mr. Henderson states 
objections against all the modes propounded by 
those correspondents who have advised on the 
matter in our columns: These objections seem 
well put, ‘especially when we are informed that the 
holes in the glass before us were drilled in ten 
minutes! Mr. Henderson wishes to state further 
that he may be seen any evening after six 
o clock—and “Paracelsus” ig algo. invited , to“ Comey 
see” the whole process, 


ATA 


REVIEWS. 

Modern Marine Engineering. Part VITI. 
N. P. Burgh, C.E. London: E. and F. N. 
Spon, Bucklersbury. 

As regular as the postman comes the monthly in- 

` stalment of Mr. Burgh’s now well-known work 

on Marine Engineering. The eighth part is 
illustrated with a plan and longitudinal sectional 

elevation of the air pump trunk engine (800 

horse-power collectively), fitted in the iron- 

clad Hector, constructed by Messrs.. R. Napier 
and Sons, Glasgow; also with an elevation 
of the cylinders—all coloured, There are in 
addition numerous woodcuts illustrative of boiler 
construction, &c. The chapter on super-heating 
promises to be very interesting, and we need 
scarcely say how very important it is that good 
examples and actual experience be given. That 

Mr. Burgh will act conscientiously in this matter 

we have no doubt—it is to his interest as a teacher, 

and to the pupils, that only such examples be given. 

We are glad to find the interest in the work is 

still on the increase. 


EPIDEMICS IN A MIST. 

According to Mr. Glaisher, there wasa particular 
state of the atmosphere during the three epidemics 
of cholera in 1832, 1848-49, and 1854, characterised 
by a prevalent mist, thin in high places, dense in 
low. On the 30th ult. this gentleman, while look- 
ing from the grounds of the Royal Observatory, 
Greenwich, under the trees towards the boundary 
walls of the park, saw a dense blue mist (similar 
to what he had observed in 1854), which continued 
without intermission to the 6th inst. Ordinary 
mists pass away with the wind blowing ata pressure 
of half a pound to the square foot; but this mist 
was immovable before a wind blowing at a pressure 
of nine pounds on the same area. It was apparent 
on all sides, and %xtended fully to the tops of the 
trees, though not there so easy to distinguish. It 
was most easily discernible through as much atmo- 
sphere as possible, viewed from undera tree and 
looking under other trees. Thus seen, the 
boundary. walls of Greenwich—park and all objects 
near them were coloured blue. When looked at 
through gaps in trees, if there were others at a 
sufficient distance to form a background, it re- 
sembled thin smoke from a wood fire. The 
intensity of the blue was increased when viewed 
through a telescope with a low power. The only 
other mist which Mr. Glaisher knows connected 
with the prevalence of an epidemic is a yellow 
mist perceptible when scarlatina is prevalent. In 
neither case is there any excess of humidity in the 
air. 

When cholera broke out on board Her Majesty’s 
ship Britannia in the Black Sea in 1854, several 
officers and men asserted positively that, imme- 
diately prior to the outbreak, a curious dark mist 
swept up from the sea, and passed over the ship. 
The mist had barely cleared the vessel when the 
first case of the disease was announced. Officers 

-in an adjoining ship, close to the Britannia, and 
having her under complete view at the moment of 
passage of this supposed “ cholera cloud,” did not, 
however, see either mist or cloud. 

Mr. Glaisher left the Isle of Wight on the 30th 
of July, where cholera was at the time. It is of 
great importance, he says, to know whether the 
mist was general over the country. It may be 
concluded that it was not present in the Isle of 
Wight, or it would scarcely have escaped the notice 
of so acute an observer. 


A ton of coal yields about 10,000 cubic feet of 
gas, while one cord of wood produces about 
98,000 feet. 

Roxar Poiyrecunic Instirurion.—The annual 
meeting was held last week, and a very favourable 
report and balance-sheet were presented. The 
attractions of the entertainment would appear to 
increase, and the directors were able to declare a 
dividend at the rate of six per cent. per annum. 
Professor Pepper was present, and we are happy 
to receive the announcement that his recovery 
from a long and very severe illness is now nearly 
complete, 


By 
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PRESERVING MEAT. 

A few days ago Lord Stanley stated in the House 
of Commons that a report had been received from 
Buenos Ayres on the various methods used in the 
country there to preserve meat in an effectual 
manner for transportation to Europe. The report 
is dated June 26 of the present year, and Mr. Ford 
gives a full account of the native system of curing 
meat, then of Morgan’s-process for doing so by in- 
jecting a preparation through the circulatory system 
of the newly-killed animal, and next of Liebig’s 
process for producing the extractum carnis. Finally, 
he gives an interesting account of an invention for 
transporting meat in a perfectly wholesome con- 
dition, and as fresh as when killed, of which it 


appears we are likely to hear more in a few days. 


If the system should prove as satisfactory as it is 
hoped, it must effect a complete revolution in our 
meat supplies from abroad, abolishing the necessity 
for importing living animals, and so diminishing 
the expense of transport. The following is Mr. 
Ford’s account of the new process called “ Sloper’s 
process :”—‘‘ The remaining process to be described 
is one of great interest, and has been lately patented 
by Messrs. M‘Call and Sloper. The patent has 
been conceded for the whole of South America to 
Messrs. E. Paris and B. S. Sloper, who are at 
present at Buenos Ayres actively employed in 
making experiments, when, should they prove suc- 
cessful, a company will be formed in England for 
the working of this industry. These gentlemen 
profess to be able to preserve meat in its fresh and 
raw state, which is to arrive in England or else- 
where, in the same condition as butcher’s meat just 
killed, and be able to dispose of it at the rate of 4d. 


‘to 5d. per lb.; and that, moreover, when taken out 


of the air-tight tins in which it is to be packed, 
and on being exposed in the air, it will keep twice 
as long as ordinary butcher’s meat. The curing 
process is simple, and is based on the extraction 
of oxygen from the vessel in which the meat is 
packed. All bone is extracted from the meat, but 
the fat is left. From the tins in which it is placed 
the air is exhausted by means of water forced in at 
the bottom, which, when it reaches the top, is 
allowed to redescend and run off, and the vacuum 
thus left is filled from above by a certain gas, the 


composition of which is kept a profound secret. 


The two holes at top and bottom are carefully 
soldered down, and the meat is then ready for ex- 
portation. The only risk it runs is from leakage, 
the smallest opening in the tin case proving de- 
structive by allowing the gas to escape and the air 
to get in. Messrs. Paris and Sloper, on their 
arrival in April last at Buenos Ayres, gave an en- 
tertainment to the Vice-President of the Argentine 
Republic, to the members of the Government, and 
other gentlemen, with a view to their tasting some 
samples of beef they had brought out with them from 
England, and which they had cured six months 
previously. The tins on being opened were found 
to contain joints in first-rate condition, and on 
their being cooked no difference could be detected 
from freshly killed meat. Most sanguine hopes are 
formed for the success of this important discovery, 
and it is expected that from 10,000 to 12,000lb. 
of beef, now ready and cured on this principle, 
will next month be despatched to England to 
satisfy the promoters of the projected company in 
London that the working of the process is practi- 
cable; for although having proved successful in 
England, the same experiments have been thought 
necessary to be tried in this country, in order to 
judge the result on the cattle of South America, 
and also the effect of the heat of the voyage and 
crossing the line on the samples sent. Messrs. 
Paris and Sloper trust, on their return to London, 
to be allowed to give a dinner at Guildhall on this 
River Plate beef.” — 


Symptoms of wholesale poisoning by lead were 
exhibited recently inthe western part of Orange 
County, New York, and on an investigation being 
made it was found that in the mill which ground 
for the neighbourhood it was the practice to fill up 
the holes in an old millstone by running lead into 
them. Particles of lead were thus ground into the 
flour, and in the process of baking the deadly 
poison, carbonate of lead, was formed. 
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PAPER BOARDS AND PIPES. 


According to the invention of Mr. N. C. Szerel- 
mey, of Belgrave-road, Pimlico, he proposes that 


the paper employed shall be first saturated with a 


special cementing compound, the sheets or pieces 
of paper being then combined together in any 
number of layers, according to the purposes to 
which the boards or pipes are to be applied. The 
cementing compound consists of coal tar, 1 ton ; 


French siccatif, 1 ton; zopissa, 56lbs. ; paper pulp, ` 


lewt.; and glue, lewt. (dissolved in 60 gallons 
of water). The coal tar is heated by boiling, the 
French siccatif and zopissa stirred in and mixed, 
then the pulp and glue are added, and are well 
combined. If the paper be soft and porous, chlo- 
ride of calcium and acetate of lime, or silicate of 
potash and artificial sulphate of baryta, or anhy- 
drous gypsum and caustic potash (all in solution) 
are applied. The paper having been well sata- 
rated in either of these solutions is, when dry, 
suitable for carrying out the invention, and any- 
number of sheets or layers may be combined 
together by the above-mentioned cementing com- 
pound, which is spread over the surface like paste. 


BREATHING IN SMOKE. 


A. very interesting and successful experiment 
was tried in Portsmouth Dockyard last week, by 
M. Gallibert, a Frenchman, the inventor of an 
apparatus to enable the wearer to breathe freely in 
the midst of the most dense smoke arising from 
a fire. Rear-Admiral Wellesley, Admiral Super- 
intendent of the yard; the Hon. Capt. Egerton, 
Capt. W. Chamberlain, and the principal officers 
of the dockyard, were present in the foundry, the 
drying room of which was appropriated for the 
trial, and in which a quantity of straw, shavings, 
oakum, &c., had been placed, and which at shree 
o'clock was ignited, the only aperture (the door) 
being then closed, so that the place was soon filled 
with a dense volume of smoke. M. Gallibert then 
produced the apparatus, which consisted of a 
canvass bag, fire-proof, which he inflated with air 
by a small pair of bellows; two gutta percha tubes 
were affixed, at the end of which was a mouth- 
piece, which fitted tothe teeth, the nostrils being 
at the same time closed by a small spring. The 
bag was then slung on his back. Being thus pre- 
pared, he entered the room, the door closed upon 
him, and there he remained eight minutes and 50 
seconds, at the expiration of which time the door 
was opened, and he came out apparently without 
the slighest exhaustion ; after which one of the 
police constables, John Lacy, No. 157, volunteered 
to try the experiment, which the admiral per- 
mitted, and, being fully equipped, and instructed 
by the inventor, he entered the room, where he 
remained three minutes, sufficiently long to test 
the utility of the apparatus. One of the labourers 
followed, and remained six minutes, and both men 
stated that they found no inconvenience while in ; 
they could breathe as freely asin the open air, and 
could have remained any length of time. Subse- 
quently a ladle was heated, in which a quantity 
of sulphur was put, thus rendering the smoke still 
more dense ; but M. Gallibert, after being in six 
minutes, returned again without the slightest in- 
convenience. The thermometer was at 91. 


A New Kib or Furev.—The Cleveland 
(Ohio) Herald says:—‘ The other day, at the 
islands, we noticed a novel kind of steamboat 
fuel. When the Philo Parsons was wooding at 
North Bass Island she took on board a large num- 
ber of sturgeon, which had been landed from the 
fish ponds in that vicinity. As these fish had been 
lying a day or more in the sun, they were, like the . 
exploded dog, not good for much as fish. Curiosity 
as to the design of such freight was soon satisfied 
on seeing a huge sixty-pound sturgeon go head- 
foremost into the furnace, Inquiring into this 
novel species of steamboat fuel, we were told that 
the oil from the fish assists the combustion 
of the wood very much, and that the boatmen are 
glad to clear the docks of sturgeon, which would 
otherwise be deemed worthless, unless to enrich 
the soil. It is said/that twenty sturgeon make as 
much)steam.as acord of wood.” 


Aug. 24, 1866.] 
ON THE TELESCOPE.*—TI, ~ 
In the museum at Naples, among other articles 
exhumed from the voleanie mud at Herculaneum, 
will be found the contents of a lapidary’s shop ; 
the visitor may there see the half-finished gems, 


and the tools with which they were being engraved. 
-at the moment of the workmen’s fright. By the 


side of them is a piece of glass, rudely 
shaped ‘into a convex form ; it had evidently been 
used for the purpose of magnifying the microscopic 
cuttings on the gems, necessary to produce the 
intended effect. This appears to be-the first record 
of the existence of a lens. | 

Thirteen years after this, spectacle-glasses had 
become somewhat common in Europe, and it was 
by a combination of these that one Hans Lipper- 
‘Bhey, in the year 1608, at Middleburg, in the 
Netherlands, invented a telescope, by means of 
which “distant objects were brought nearer.” 
Several of these instruments, very early in the year 
1609, were provided in a binocular form, for and at 
the expense of the States General of the Netherlands ; 
but there is no record of theirhaving been directed 
to any astronomical object. The material out of 


which the object-lenses were ground seems to have 
been quartz. The cost of each binocular was about’ 
£15. It was originally intended to keep the con- 
struction of these instruments secret, for Strate-. 
gical purposes! When the minister of Henry IV. | 
of F rance proposedto send one of these telescopes to: 
His master, because ‘* it enables one to see at a great. 
| distance,” that monarch returned the following: 
characteristic reply: * I shall see with pleasure the ; 
lasses which you mention in your letter, though | 
at present [ am more in want of such that can: 
near me.”—Journal of the Royal | 
| om a 


show me things 


Institution, 1830, 


In May 1609, Galileo, at Venice, heard of this 
new invention, without, so far as is known, any 
precise intimation of the method by which the | 


effect was produced. He hastened home to Padua, 
and on the day after his arrival ‘he produced the 


form of telescope which still bears his name. His. 


first instrument magnified but three times. Very 
shortly afterwards he constructed a second tele- 
scope, possessing a power of about six linear. 
With this he discovered the satellites of Jupiter, in 
January 1610. He also observed spots in the 
sun, and mountains inthe moon. ‘Very soon after 
these discoveries, Galileo succeeded in construct- 
ing a telescope which magnified about thirty-three 


times linear ; and with this he discovered the long: | spread it out into.a coloured circle, of which the 


completing the proof which was still wanting of | “met? is. with ordioary glass, about one-fiftieth 


the truth of the Copernican system. Torre can. 


suspected phases of the planet Venus, thereby 


be little doubt that the intellectual convictions 


cutions of the Inquisition, and deprived him ultimatel 


in 1636, at a time when the rigorous ecclesiastical 


surveillance over Galileo had been so far relaxed 
that he was permitted to receive his friends in his 
It was here that | 


villa, at Arcetri, near Florence. 
John Milton visited him in 1638, but the only 
record of this: most suggestive visit is that given 
by the great poet in these few words: ‘ There (in 


Italy) it was that I. found and visited the famous ` 
Galileo, grown old, a prisoner to the Inquisition, 
for thinking in astronomy otherwise than the Fran- 
cisean and Dominican licensers: thought.” The slipping or striking to one side or the other, par- 
impression, however, that was made on Milton’s | ticularly when the engine is used for ploughing, 
mind, judging from his repeated allusions to the- or is passing over soft or imperfectly formed 
--# A-paperread at the Royal Institution by the Rev. C. 


Pritchard, F.R.A.S., May 18,°1868. A few lines on this 
subject appeared ina former number. We now extract 
the above full ‘and ‘interesting report from the pages of 


the Astronomical Register for August, 
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great Florentine in his poetical works, must haye 


been exceedingly great; it may here suffice to 


select a single instance :— | 
eee oe The broad circumference 

Hung on his shoulders like the Moon, whose orb 

Through optic glass the Tuscan Artist views 

At evening from the top of Fesale, fe 

Or in Valdarno, to descry new lands, 

Rivers, or mountains, in her spotty globe. 

ee pe ee ee ets Par, Dost i, 200, 
Milton was born in the year of the invention of 
the telescope, and Galileo died in the year after 
Newton’s birth. l 
For some forty -years the telescope remained in 

the form in which Galileo left it. In 1656, Huy- 
ghens, at the Hague, substituted two convex lenses 
in contact for the eye-glass instead of the single 
concave lens employed by Galileo. This adapta- 
tion materially increased the field of view, and with 
such a telescope, now extended to the Jength of 
twelve feet and of twenty-three feet, Huyghens 
discovered Saturn’s ring, supposed by Galileo to 
consist of two small spheres, one on either side of 
the planet. He also discovered one of the 
satellites of Saturn, and he contrived that admir— 
able form of eye-piece called the Huyghenian, 
which, with no material improvement, is still in 
constant use at the present day. Three important 


-results are at.once secured by the Huyghenian eye- 


piece : first, the field of view is greatly augmented ; 
secondly, the spherical aberration is less than that 
of a single eye lens, or even than that of two eye 
lenses in contact ; thirdly, the combination itself is 
achromatic. Armed with this eye-piece, Huyghens 
extended the virtual length of his telescope, though 
now without the intervention of a tube, to 120 and 
160 feet ; but it is curious to remark that the service 
of a good lantern was now called into requisition, 
in order that the observer might see the position 
of the distant object glass. | | l 
The enormous length which it was at this time 
necessary to assign to a telescope in order to 
produce what is now considered only a small 
amount of amplifying power, put a natural and 
very confined limit to the prac'ical application of 
the instrument. The causes which necessitated this 
great length of the instrument, and which, at the 
same time, restricted the size of the object glass 
within very narrow limits, were principally two, 
independently of the possibility of procuring 
homogeneous glass of large dimension, = =~ 
_ First, the effect of a lens upon a conical pencil of 
light incident directly and ceutrally upon it, is to 


part of the diameter of the object glass, This 
defect—if the consequence of a natural law can be 


: ne ees eer cme Au | properly termed a defect—evidently set a natural 
which necessarily -followed upon these discoveries, : ae Ge I E seeing 
Rn bee ee ee a S S eo eee 11 th of the. 2 t 
emancipated mankind from the thraldom of the dog- | uate aok oniy to ihe nize of the object elses but fo 
wee the Aristotelians and the Sc: oolmen, while, | eve-piece ; thus necessitating the twofold incon- 
at the same time, they consigned Galileo to the perse- ' venience of contractiug the size of the object glass, 
O : : mes Ly ) and at the same time of obtaining power in the 
of his personal liberty, It is remarkable that, so | telescope by the increase of its length, | . 
far as the means then in existence. permitted, : E ; a hae 


Galileo carried bis particular form of telescope to | 
its furthest practicable limit of perfection. The soo mabli ini 

last use which he made of his E was tò! gravity, and very much resembling water in its 
observe and partly explain the Librations of the | 


Moon, but no sooner was this accomplished than, | ing power without, at the same time, producing 


pus i | that dispersion of colour which, as we have seen, is 
nature ever made was vl TR 


darkened,” and blindness put an effectual stop to | 
all further astronomical researches. This occurred - 


the amount of magnifying power applicable to the 


= Newton, by unf rtunately making use of a 
certain species of Venetian glas3 of low specific 


optical properties, came to the erroneous conclusion 
that it is not possible to obtain optical or magnify- 


inconsistent with clear definition in telescopes of 
manageable dimensions. This unfortunate mistake 
on Newton’s part discouraged for nearly a century 
all further attempts to improve the object glass 
fur telescopes, | 


TRACTION ENGINE. 
An invention has been provisionally specified by 
Mr. S. L. James James, of Croydon, which relates 


to improvements in the steering wheels of traction 


or road locomotive engines and other vehicles used 
on common roads, which hitherto have not had 
sufficient hold of the ground to prevent them from 


reads. He constructs the wheels with teeth, 
blades, forks, or discs, in such: manner that when 
it is found that the wheels are striking or slipping 
to one side or the other from the direct line desired 
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to be travelled, these teeth, blades, forks, or discs 
are lowered into the ground, thereby obtaining a 
firm hold, and preventing the aforesaid slipping or 
striking, and, consequently, causing them to hold 
the engine*or vehicle in such a position as to en- 
able the driver to steer in any required direction. 
The teeth, blades, or forks are set in suitable guides 
attached to the wheels, and are actuated by cams, _ 
eccentrics, and springs, and by set screws, in order: 
to regulate the extent of their projection beyondthe 
periphery of the wheel. When itis not necessary 
to make use of these projections the cams or eccen- 
trics are turned back so as to bring the projections 
concentric with the wheel, and so present a flush 
surface to the ground. . The teeth or projections 
may be of various forms and dimensions, either as 
a flat blade on one side of the wheel, or as a fork or 
stirrup, one blade being on each side of the tyre, or 
the blade may penetrate through the felloe and 
tyre of the wheel, or the fork may be triple-bladed ; 
other forms may, of cours2, be used. In using a. 
dise, it may be applied to run loose on-the circular 
part of the cam frame and secured by a ring and 
screws. ‘The projections or discs may be made ofs 
casts or wrought iron, or a combination of both, ors, 
any other suitable metal. | | 


PAPER COLLARS. 

The question as to whether paper collars are 
poisonous has recently attracted considerable atten- 
tion. ‘The following are among the facts brought 
to light. It seems that so long ago as 1837, 
repeated efforts were made by French inventors to 
manufacture a paper collar. They were unsuccess- 
ful. The paper of that period was found to be too 
fragile to stand the strain which the manufacture 
of collars by the *‘ straight line ” method required. 
It was reserved for Walter Hunt, an American, to 
invent what he termed the ‘ enamelled collar’’—~a 
thin piece of muslin between two sheets of paper ; 
which, after pressure, could ngt be distinguished, 
even by eminent experts, from simiar articles made 
exclusively from linen. Mr. Hunt attempted to 
manufacture pure paper collars, but he failed as 
completely as the French experimenters. Three 
years after Mr. Hunt procured his patent, a Phila- 
delphia capitalist purchased his machinery, and 
established the industry on a permanent basis. 
This was in 1857. The trade rapidly increased in 
importance until 1862, when a collar made of paper 
only was produced, and proved to be a merchant- 
able article. In the same year Mr. Gray’s inven- 
tion of the ‘curved line” or “ moulded collars” 
gave an immense impetus to the business. There 
are now nearly or quite eighty distinct manu- 
factories of paper collars in the United States. 
There are some seventeen in active- opera- 
tion in the New England States. The Union 
Paper Collar Company of New York, which 
has purchased the patent of Hunt, Lockwood, 
Gray, and others, has a capital of three millions of 
dollars, and has licensed fifteen large establish- 
ments in different parts of the country. The 
extent of this new industry may best be estimated 
from the fact that from two to three millions of | 
paper collars are consumed every day in the United 
States alone. The American Moulded Paper Com- 
pany manufactures two to three millions monthly. 
If these collars are really poisonous to the human 
system, and if itis necessary that injurious sub- 
stances should be added to paper in order to make 
these articles saleable, the press and the physicians — 
of the Board of Health owe it to the public to warn 
everyone against the use of them. But the writer 
denies this, as far as collars neither glazed nor 
enamelled are concerned. It is true that arsenic 
and other dangerous substances are used to give a 
‘brilliant polish to certain glazed or enamelled 
collars; he affirms that his company have never 
used one grain of any poisonous chemical, or other 
unhealihy substance’ of whatever kind, in the 
manufacture of the many millions which they have 
put into the market. The collars are made of pure 
paper, and that only. The polish is given to it — 
entirely by mechanical agencies, The sheets are 
polished—not glazed or enamelled—by friction as 
they are passed through the calendering rollers. 
Enamel is used, to a considerable extent—althongh 
not wholly—to give polish to cheap paper. 


-` [We donot hold ourselves responsible for the opinions of 


_. that all communications should be drawn up as briefly 


‘therefore will not trouble “ Plodder” to answer my 
queries. Should I, however, be at a nonplus when I 


me, 


a 


smaller concave lens, or combination of lenses of high 


ciple of Mr. Rodgers’s construction, and then follows Mr, 


4in, in diameter, and the length of the instrument above 


476 ENGLISH MECHANIC AND MIRROR OF SCIENCE. [Avo 24, 1866, 


The section will explain the use of these articles. A, is 
the large tube; B, the object glass; C, the wooden 
cylinder ; D, the eye tube; and E, the eye-glass. ` 

The object glass and eye-glass must be at a distance 
from each other, equal to the difference of their focal 
lengths, and the power will be equal to the number of 
times the focal length of the eye-glass is contained in ~ 
that of the object glass. In the present case this is 60. 


I recommend tin plate as the best and cheapest 
material for the tube, but in reality it matters little of 
what it is made, so that it be straight and not too heavy. 
Its interior should be coated with a mixture of lamp 
black and turpentine, I recommend a diameter of three. 
inches in order to decrease the liability of flexure which 
very narrow tubes possess, and also to give more facility 
in mounting the object glass. M: 

In purchasing this article, it is much the better plan 
to buy one from the optician already centred, but if such 
cannot be obtained, one should be selected the edges of 
which possess an uniform thickness. In such a one the 
optic axis will not be very far from the actual centre. 
In mounting it, glue it between two circular rings of 

cardboard, whose outer diameters just fit the large tube, 
and with a central circle cut out of each of ljin. 
in diameter. The lens must be fastened between these, 
so that its centre will coincide as nearly as possible with 
the centres of the cardboard circles. It should be placed 
an inch or two within the tube, as it is then better 
defended from injury than when at the very extremity. 


A ring of iron wire, soldered within the tube, will do 
to rest the mounted lens upon, and another ring of wire 
pushed down upon it will hold it firmly in its place. 
These rings are shewn in the section by the four black 
dots, two on each side the cardboard mounts of the object 
glass. The eye-glass maybe fitted in a similar manner. 
The length of the wooden cylinder should not be less 
than 2in. 

In making the Galilean, or any other telescope, the 
one great thing to be attended to is to keep the centres 
of all the lenses co-incident with the axis of the tube, 
and their planes atright angles to it. Inattention to 
this is certain to injure the performance of the telescope, 
however good its glasses may be. Most of the failures 
in amateur-made telescopes that have come under my 
eye have arisen from this cause. It will be seen that a 
first requisite to success on this point is to make the 
tube perfectly straight and rigid, and its section 
perfectly circular. The wooden cylinder should be turned 
perfectly true, the hole drilled through it perfectly 
central, and not the slightest lateral play allowed to the 
small eye tube. Though, in none of these particulars 
is absolute perfection attainable, yet anyone making a 
telescope should never forget that the nearer he can 
appronch it, the more satisfactory will his instrument 


letters refer to the second figure in my reply to “ Lex.’’) 
A, 1} in focus, B, 24 in., ©, 2in., and D, l}in., and the dis- 
tance A to B, 24in., B, toC, 3gin., and C to D, 2gin. The 
apertures of the lenses may be as follow :—A,2in., B, 4in., 
C, tin. and B, $in. The stop H, should have an aper- 
ture of }in. and be placed 2in, from the lens A; while 
the aperture of the stop D, should be țin. at gin. from 
C. Ihave an eye-piece thus made, fitted to an object 
glass precisely similar to “J. B. W.s,” and it answers 
very well, giving a power of about 20in. In this eye-piece 
the lens B, is turned the opposite way to that in the 
figure, viz., with its curved surface towards the eye, 
but I do not think there is much gained by the change. 
With the greatest deference to your talented correspon- 
dent “F.R.A.S.;” I think he has rather oversteppe i 
the mark when he says that in the Galilean, the eye-ball 
must be almost in contact with the glass to see any- 
thing at all. In the first telescope I made of this con- 
struction, I carelessly placed the eye-glass nearly žin. 
within the tube, so that whenin useit would be imprac- 
ticable to get the eye nearer tothe glass than an inch, 
and yet with a power of 40 I had still a clear fleld of 
more than 13in, in diameter—a space quite sufficient for 
any planetary observations. J. M. Moss. 


ERROR IN TELESCOPE CONSTRUCTION. | 

Sir,— Jupiter ” is surprised that his telescope will 
not show him the satellites of the planet, Jupiter; there 
is no need for your correspondent to be at all surprised, 
if his telescope hada“ convex,” instead of a “concave” 
eye-glass, then he would probably have a chance of see- 
ing the satellites of his namesake. The convex eye- 
glass will increase the power, and make the telescope an 
inverting telescope, and therefore unfit for terrestrial 
objects; but thatis of no consequence when you use your 
telescope for celestial objects. I really could not help 
laughing when I read “‘ Jupiter’s”’ complaint; his case is 
exactly similar to my own, when I first tried my hand 
at those confounding “non-achromatic”’ telescopes. 
The “ brilliant prismatic” colours puzzled me, while 
they delighted me, for I was not exactly sure that they 
were not a wonderful advantage. However, thanks to 
your gentlemanly correspondent, “PRA.S.,” I know 
much better now. I must ask “Jupiter” to bear in mind 
that lam but an amateur in optics, and that what I advise 
him todo, Ihave donemyself,and therefore know whether 
it is wrong or right. I have tried my hand at those 
non-achromatic telescopes, and Ihere advise “Jupiter,” 
“W, J. F.,” “Hess Hess,” and ‘Alfred Griffiths,” one 
and all, to have nothing to do withthem, I will now tell 
“ Jupiter” how to get out of his trouble, as I got out ofmy 
own—let him, as Isaid before, take his concave eye-glass 
out of the tube it is in, then let him obtain a convex eye- 
glass, of an inch or half-inch focus—the diameter finch ; 
let there be astop placed in the tube that is to contain the 
eye-glass, the aperture of the stop must be quarter inch for 
the half-inch focus glass, and half-inch for the one-inch 
focus glass ; the stop must be so placed, that when you 
look through your eye-glass, at the stop, there will be 
just a niceclear ring; your stop is then in focus—if it is 
out of focus the aperture will seem hazy and blue, I 
would advise you to take your 48in, “‘ non-achromatic’’ 
glass out, and in its place put a 48in, achromatic object 
glass, of about 2in. diameter ; your telescope will then 
repay all your trouble. Let the tube containing your 
eye-glass slide in the tube that contains your object 
glass. ‘I have seen it advised to use lamp-black and 
spirits of turpentine, to black the inside of the tubes. 
You use lamp-black and spirits of wine—methylated of 
course—this will give you a good dull black. Now I 
think that I have, so far, answered “ Jupiter” and 
“ Alfred Griffiths.’ Should they require to know any- 
thing that still lies in my power to tell them, with our 
kind Editor’s permission, I shall be most happy, &c. Let 
me inform Mr, “ Jupiter ” that the arrangement I have 
described will suit his present object glass, if he does not 
care to get an achromatic object glass; if you do get an 
achromatic object glass, Mr. “ Jupiter,” it is to be hoped 
you will bear testimony to its qualities. - 

Now for “ Hess Hess.” Will you, Mr. ‘‘ Hess Hess,” 
haye a Galilean or an achromatic telescope? If a 
Galilean—take the same focus eye-glass that I advise Mr. 
‘‘ Jupiter” to use, with a 48in. focus lens for your 
object glass, fix your object glass (2in, diameter) in one 
end of a tube of brass, tin, or brown paper—whichever 
you like—let this tube be 40in. long, now your eye-glass 
must be fixed in a tube that will slide in the object 
glass tube, and must be 10in. long—this will give you 
plenty of room for focussing your object. If you use 
the achromatic object glass, the same arrangement will 
do, with much better results. Your glasses you can 
buy of Mr. Cox, the optician, in. Skinner-street, Snow- 
Hill, His prices are pretty reasonable, CHICK. 


TO MAKE A GALILEAN TELESCOPE. 

Sir,—In answer to “ Hess Hess,” and Alfred Griffiths, 
who ask for a more detailed account of the construction 
of the Galilean telescope, I beg to say, that for the size 
mentioned, the following articles will be required :—A 
double convex lens of 5ft. focus and 2in. diameter, a 
double concave of lin. focus and about 4in, diameter, 
a large tube of tin-plate, zinc, or cardboard, 4ft, 8in. long, 


LETTERS TO THE EDITOR. 


our correspondents. The Editor respectfully requests 


as possible. Therearemany claimants upon the space 
allotted to letters and other correspondence. | 


ADVICE ON EXPERIMENTS IN PHOTOGRAPHY. 
Sir,—I am exceedingly grateful to “ Plodder”’ for his 
kind offer of assistance ; but since I wrote to you [have 
obtained the necessary information froma friend, and 


arrive at the manipulative part of my task, I shall be 
grateful for any help he may be in a pee HS a 


COMBINATION BAROMETER. i 
Sir, —I forward you asketch of a barometer, which I 

_— planned, and a friend made, 
and which having been some 
time in use, is found to work 
well. I have called it the Com- 
bination Barometer, as it con- 
tains two fluids, which give it 
the advantages of the longer 
scale of the water barometer, 
with the more convenient size 
of the mercurial. 

Tube M M, is the ordinary 
syphon barometer tube. B, B is 
a tube of much smaller bore than 
the cistern into which it is 
cemented, opens at O, and open 
to the atmosphere at the top ©. 

The cistern O, M, is partly 
filled with mercury, and partly 
with oil (paraffin is used, as it 
is very fluid, and does not 
evaporate quickly). It is so 
arranged that, when the instru- 
ment is pulled out of the per- 
pendicular, the mercury rises to 
the top of the cistern M, while 
the oil in the second tube exactly 
reaches the point Z, which is the 
regulating or proving point. 

‘The scale is formed either by 
calculation (which is rather 
difficult, as the relative densities 
of the fluids, and the capacities of 
the tube B, B, with the cistern 
O, M, should be known) or by 
comparison with another Baro- 
meter. 

It can at any time be seen, if 
the coil has evaporated, or other- 
wise lost bulk, by making the 
mercury run to the top, and 
noting whether the oil is under 
the Z point. Otherwise it can 
scarcely get out of repair with- 
out being broken, A. RE. M. 


e, 

There is one point to which I would call the attention 
of all beginning to handle lenses, and that is, to avoid 
wiping and rubbing as much as possible. Remoye any 
dirt that may fall on the glass, by blowing it away, and 
remember, that the definition. of a telescope is much less 
injured by a deposit of dust on the object glass than by 
the numberless small scratches which much wiping 
invariably causes, 

‘The cost of this telescope is as follows ;—Object glass, 
28.; eye-glass, 1s.; tube (if home made) of tin plate, 
1s. 6d.; wooden cylinder, lamp black and turpentine, 
say 6d. more; total 5s. It will snow well Jupiter’s 
moons, and more conspicuous belts, Saturn’s ring, and 
one or two of his moons on favourable nights, the phases 
of Venus and Mars, the hills and valleys of the lunar 
surface, and the solar spots splendidly, together with 
many nehule and double stars. 

A stand for our telescope must not be forgotten, but as I 
have already trespassed too much upon your valvable 
space, I must be content with calling attention tothe fact, 
that a poor telescope on a good stand, is greatly superior 
to a good telescope on a poor stand, and that any tele- 
scope by being removed from the best wooden or iron 
stand and placed on a bed of soft clay, has its distinct- 
ness vastly increased. l 

I am afraid my last letter on the subject was not suffi- 
ciently clear, as “ W. J. F.” seems to think that I recom- 
mended non-achromatic in preference to achromatic 
instruments. This was very far from being my intention. 
I simply wished to call attention to the superiority 
of the Galilean construction over every other form 
of telescope, even when ailowing the latter the advan- 
tage of an achromatic object glass. By rendering a 
Galilean achromatic, we improve it, just as the ordinary 
astronomical telescope, but the improvement is com- 
paratively not so great, because the Galilean is less 
imperfect to start with. 

I have not the slightest doubt that the combination 
“W.J.F.” suggests would answer his purpose extremely 
well, whether the object glass be achromatic or not. Ifthe 
difference of expense be no object the former is certainly 
preferable. If he adopt the latter, the aperture of his 
object glass must not exceed one inch; but if he use 
the former he may have any aperture he likes, the 
greater the better, remembering that every additional 
żin. will greatly enhance the cost of the instrument. 

In answer to “Jupiter,” his object glass, in the first 
place, has too large an aperture; he must not let it 
exceed lłin, for a 4ft. lens. This will do away witha 
good deal of the colour, if his lenses are well centred. 
I fancy that his eye-glass is of too long focus, but as he 
says nothing on that point I cannot advise him, Let 
him reflect the sun’s image from the concave surface of 
his eye-lens on to a bit of white paper, and note the 
distance between the lens and paper, when the image 
is the smallest and brightest. If his lens be double 
concave this distance will be half its focal length; if 
plano-concave, one-fourth, It he is still unable to make 
his instrument perform satisfactorily, let.him write 
again, giving full particulars. J. M. Moss. 


THE TELESCOPE. 

- Sir, —I, like your correspondent 
“W.J. F.” in No. 72, have had 
my attention drawn to the re- 
marks on telescopes in the 
ENGLISH MECHANIC. I have 
sought in all the books I could 
get for information on telescopes, 
and must say that those with the 

4 — achromaticobjectglasses, though 

costing more money, are to he preferred, 

In the Cyclopedia Britannica, Articleon Telescopes, one 
is described under the name Dialytic Telescope, in which 
attempts have been made to reduce the expense of large 
object glasses, “by effecting the correction of the 
coloured dispersion of a single crown object-lens, by a 


dispersive power, placed at a distance in the narrower 
part of the converging cone of rays.” This is the prin- 


Rodgers’s formula for finding the powers ofthe correcting 
lenses, but although I understand the arrangement, 
[cannot reduce the formula to practice, or, as a workman 
will say, to inches. Dr. Dick, in his “ Practical Astro- 
nomer,” writes of one made on the same principle by 
Mr. Wilson of Glasgow, in which the object glass was 


6ft; and sufficiently powerful to resolve double stars 
and’ other nice points in astronomy. This is the size I 
should like to make; perhaps our friend “F.R.A,.S.” 
will kindly give his opinion on the capabilities of such 
an instrument, and say if it will bear comparison 
with a good achromatic of the usual make, and the 
same aperture. Will he also kindly give (from Mr. 
Rodgers’s formula) the diameter and focus of the 
different lenses, viz., a crown object lens, B, the com- 
pound lens (convex-crown, and concave flint), and the 
distance of B from A. When I get the ENGLISH 
Mrcnantic, if I see a letter signed “F.R.A.S.,” it is the 
first I read, and from his happy and distinct way of 
explaining the subjects on which he treats, I have learnt 
much from his.contributions to the EN@LisH MECHANIC, 


alise 
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EYE-GLASS OF TELESCOPE. 

Sir,—As “ J. B. W.” does not say what power. he re- 
quires, I hardly know what depth of eye-piece to recom- 
mend to him. I think however that for general pur- 
poses, he will find th efollowing as useful as any. (The 


and 3in. diameter, a cylinder of wood, turned to fit 
tightly in one end of the large tube, and having a central 
hole of about lin. diameter, bored through it, anda small 
tube for the eye-glass 6in. or 8in, long, and of just suffi- . 
cient diameter to slideintothe central hole ofthe cylinder, 


Ava. 


34, 1868.] 


PREPARING OXYGEN GAS. 

Sir,—AsInotice many inquiries in our ENGLISH ME- 
CHANIC, as to the preparing of oxygen gas, I beg to 
call the attention of your readers to a simple, safe 
and easy mode of preparing oxygen by Emerson 
J. Reynolds, F.R.G.S., to be found in the British 
Journal of Photography, vols. XIL, page 365, by adding 
peroxide of cobalt to a solution chloride of lime. I 
have not tried the process, but it seems exceedingly 
safe and simple, and may be useful to some of my fellow 
‘subscribers, WILLIAM. J. HARLEY, 


vane BREECH-LOADING RIFLE. 

` Sir,—If “ Defence” had read G. Kemble’s letter more 
carefully, he would have seen that the cartridge was 
first put into the breech, and not carried in by the 
hammer, and that the percussion powder is contained 
in the copper shoulder, which, when the hammer falls, 
is flattened against the breech and exploded. Mr. 
Kemble’s plan is not very neat, a much better lock 
being in use, of which I send you a sketch. A, is the 
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hammer and tumbler all in one piece, B, a catch, which 
locks the hammer when the gun is fired, and works on 
a pin, G, being kept in position by the spring D, andis 
acted on by raising the hammer. M is the main spring, 
and § the sear spring, which is placed on one side to be 
out of the way of the hammer. W. G. F, 


THE VELOCIPEDE CLUB. 

. Sir,—There is evidence in your excellent periodical 
of the very great interest felt in regard to velocipedes. 

This undoubtedly arises from a prevalent belief that it 
is possible to make a machine which would be of real 
value to persons travelling on ordinary roads with or 
without a load, but especially with a load. | 

` Hundreds of these machines are made and are being 
made. Are the makers well acquainted with the laws of 
mechanics? Do they improve one on the other? Are 
they as in other manufactures rapidly or surely ad- 
vancing to perfection. I think generally it is not so. 
For this reason I proposed the Velocipede Club, and it 
has been sufficiently approved by your readers to cause 
me to write again on the subject. 
` 1, I think that in starting the club we should have a 
subscription of not more than £1, and that the members 
should number not less than twenty. Cash to be paid 
ape required, that is, in proportion to contraction of 

ebts. 

2, Advertise for designs and working drawings. For 
best design for construction of body give £lls. For 
best design for mechanical arrangement £2 2s. Pre- 
ference to be given to those who give estimates for 
price as well. . 

_3. Let a vehicle be made, and on completion invite 
persons having’ velocipedes to a competition, giving 
‘prizes for construction of body £5, for best mechanical 
arrangement £10to £15. These prizes, if gained by the 
club, to be given to those whose designs are adopted. 

4, Each subscriber to have the option of having the 
vehicle for use for one week, Then sell it to the highest 
bidder. — 

The following points require consideration and in- 
` quiry :— Who are to act as Committee? They ought to be 
near one another. Who is to act as judge? Is there any 
gentleman in London on whom all would rely who 
would do it as a labour of love? Who is fo be 
Treasurer? Would not the Secretary of the’ Society 
of Arts act as Treasurer if asked ? 
Manufacturer? We might advertise for estimates for 
the chief portions of the vehicle, and have all work 
done by estimate, so as to have no unexpected extras 
or imaginary overcharges. : 

To facilitate these propositions I shall be willing for 
a short time to receive names of subscribers, sug ges- 
tions, or designs, and will send account of such com- 
munication to the Enenisa MECHANIC. 
: Address Post-office, Gloucester. 
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EDEPICOLER. 
bee THE TURNER’S CLUB. 

` *Sir,—Does the writer of a letter entitled as above, on 
p. 430, deem his statements of the probable characters 
of the partakers in the movement, and the possible 
results ensuing, as so many established facts from which 
the problem “to be or not to be” can be worked out.? 
The tone of the letter, and the introduction of such 
phrases as ‘ fault-finding,’ “absurd and ridiculous 
- notions,” “silly remarks,” and ‘incompetent’? mem- 
-bers, are not pleasing features ; calling upon you “to 
stop further mischief,’ unless he means “to hinder 
' mischief from being done,” is excessively harsh. I will 
endeavour to meet the objections of this writer as they 
appear, Objection 1—“‘Facility for fault-finding.” Answer 
—“ Adding to and suggesting upon’ were the words 
- used, and they expressed the purpose intended ; fault- 


Who is to be our ; 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


finding is scarcely the same thing. Such letters, as is 
customary, would be refused admittance. Objection 2 
—‘* A number of persons of no use would be admitted.” 
Answer—Not so, ifthe last section of my note, p. 398, 
is insisted upon. Objection 3—The writings of the club 
“would be an emporium of absurd and ridiculous 
notions.” Answer—This is assumed, and means that the 
general writing of turning correspondents of. ability, 
skill, and experience, would be so much nonsense. Pro- 
posed rule, No. 1, affects this. Objection 4—‘‘That the 
superior men would be few, and would not and could 
not submit to silly remarks.” Answer—You, as Editor, 
will surely be able to tell us if the number of competent 
contributors is few or not. The statement about silly 
remarks is a re-echoing of the last objection. Objection 
5—As to “incompetent members who would say things 
they did notintend,” Answer—Members would say what 
they meant in accordance with proposed rule 3. Thein- 
competency is not proved yet. Objection 6—Distance of 
correspondents would create a difficulty. Answer— 
Thanks to penny postage such is not the fact, as the 
number of letters weekly published in the EneuisH 
MrcHanic bears witness. Objection 7—There would be 
a “want of some one to decide disputes.” Answer— 
The Editor or some one appointed by him could do so. 
Disputing would infringe rule 2. In a case worth 
debating upon (not disputing about) perhaps some 
such a leading man as Fairbairn, Muir, or Kennan 
would deign to sport awhile among us minnows 
of the engineering waters. Objection 8—‘The public 
would learn that the subscribers were obliged to forma 
clubtoteach themselves, because no one ofthe writers on 
turning happened to possess the necessary qualification.” 
Answer (if needed)—No one can believe that practically 
there exists a man competent to teach turning in all its 
branches, from making a billiard ball to facing a 2-ton 
cog-wheel, from executing delicate eccentric work, or 
boring a piccolo, to turning up a monster cylinder for a 
steam engine. Ifhe lives, let him publish the truits of 
his experience, and fifty publishers will be ready to 
buy up his entire first edition,- H. Horst, 


IMPROVED TOOL T FOR THE SLIDE 
EST. 


Sir, —The accompanying drawing shows a tool holder 
for the slide rest which I have contrived,and which I 
think is well suited to amateur mechanics. A, is a 
straight square bar, which is held in the slide rest as 
an ordinary tool. Thecutting tool B, is held by a clamp 
C, and set-screw D. The point of the set-screw rests 
in a small hole to prevent its slipping when the tool is 


FIGU 


being changed. When the tool B, is in the position 
shown in the drawing, it forms a right-hand tool, and 
when the tool and clamp are placed in an opposite posi- 
tion a lett-hand tool. Whe end of the clamp and that 
part of the holder between which the toolis held, should 
be slightly hollowed, as shown, to ensure the tool being 
firmly held. 

If it is desired to have a keener cutting angle,the end 
of the holder can be made as shown in Fig. 3. But for 
small work, say 4 and under, I prefer the first form, as 
the latter has atendency to draw the work upon itself, 
and either bend or break it, while the former rather 
tends to push the work away, which is a much less evil. 

I have one of each kind, but I seldom use the one like 
Fig 3, as I can take offquite as much with the other as I 
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Ket require. I use it for turning brass, iron, and 
steel. ; Dois 

Amongst other advantages it possesses the following: 
The tool being small is easily ground into any form, to 
suit the work, and being made from. straight-square steel, 
the cost is trifling ; mine are made some of 3 and others 
5-16 square steel. I generally grind one end round and 
the other a point. i 

The holder, as drawn, is for a lathe, in which the top of 
the slide rest isin a line with the centre; if it be above 
or below, the holder must be cranked to bring it to the 
right height. The holder clamp and set-serew may be 
made either of steel or iron, but I recommend steel as 
being much stronger and firmer for the same dimen- 
sions. W. T. CHEETHAM. 


THE LATHE. 

Sir, —I intend fitting up a hand foot lathe, the bed 8ft. 
long, 3}in. breadth, and 7in. deep, of either mahogany, 
beech, or oak, surfaced with iron bars 3iin, by żin., and 
planed, Whitworth or Muir head-stocks, the fly-wheel to 
turn on brass rollers. I. should feel extremely obliged 
if any of your mechanical correspondents, conversant: 
with the lathe and its construction, would inform me 
whether any improvement could be suggested on the 
above plan. I should also like to know whether such 
lathe could hereafter be advantageously made self- 
acting. A few words also to show the comparative 
merits of a hand lathe and a self-acting lathe to an 
amateur would, I think, be very acceptable to many of 
your numerous correspondents beside myself. It’s a 
query in my opinion whether a hand lathe, after being 
converted into a self-acting one, would any longer be 
handy for wood turning. Wau. HUGHES. 


TURNING RODS. 

Sir,—Many thanks for your kindness—inserting my 
questions respecting the fishing rod and the replies 
received from “ J. L. B.” and “E. V.” Ithink the lathe 
could be advantageously used for rounding and finishing 
the strongest joints, and particularly in drilling holes 
inthe top of the joints, for the reception of the tail 
joints, which are difficult to fit accurately with a centre 
bit in a gimlet, M. HUGHES. 


ESCAPEMENT. 
Sir, —In No. 69 of your valuable journal, I notice a 

request of “J. W. S.” for a drawing of the three-legged 
gravity escapement of Mr. Denison’s invention. {pres 
sume that your correspondent is thinking of applying 
it to an ordinary eight-day house clock. If so Iskall be 
happy to forward a drawing of a four-legged escapement 
invented by the same gentleman, and which is, much. 
better adapted to small clocks, the first named being only 
suited for turret clocks. With referenceto his second 
inquiry asto the train of wheelwork, ifhe has had no 
previous experience in small wheelwork I should re- 
commend himto apply toa working clockmaker, The 
address of one I will, ifdesired, communicate. _ 


CAT 
CHOLERA. 

Sir,—Now that so much importance is attached to the 
use of pure water, we wish to bring before the public 
through your valuable pages, the fact that we manufac- 
ture Syphon Filters under Dahike’s patent, which will 
purify six gallons of water per day, at a cost of 2s. 6d. 
each filter ; and to notify that as long as this country is. 
afflicted with “ Cholera,” we shall be willing to deliver. 
one of these in any part of the United Kingdom on 
receipt of 2s, 6d. . l 

The General Post-office, and also each District Posta 
office in London are supplied with our filters. 

Tre SILICATED CARBON FILTER Company. 

Works, Battersea, August 13. 


SCHOOL OF CHYMISTRY. 

Sir, —The school of chymistry noticed in No. 7L of 
ExeLısa MECHANIC is now being formed into a regular 
society. I wish to give notice to any of your readers 
desirous of joining, that a meeting will be called as 
soon as sufficient candidates can be procured: The sub- 
scription will be very moderate, and is to be agreed 
upon at the aforesaid meeting, Particulars and rules 
can'be obtained on application to Ernest Francia, 126, 
Newgate-street, E.C. #4 


REPLIES TO QUERIES. 


How to Mare «a Drawing Boarp Bracx.— 


< Edgar ” should get a quarter of a pound of lamp-black 


and place the same on a flat piece of tin or iron on a fire 
till the lamp-black becomes red, then take it off and 
leave it until sufficiently cool, when it must be crushed 
with the blade of a knife on a flat board till it becomes 
fine ; then get halfa pint of spirits of turpentine, mix 
both together, and apply the mixture with a size brush 
Ifthe board is new it would be well to give it one or two 
coats of lamp-black—not burnt, but mixed with boiled oil 
—adding half a pound of patentdryers. After the board 
is thoroughly dried, apply the burnt lamp-black and 
turpentine—it will have the desired effect. The pre- 
paration must be laid on quickly.—Rozert M'‘NETGET. 

ELECTRIC ComMuUNIcaTIon.—In reply to “ Electric 
Communication,” I can most faithfully recommend him 
to Mr. Julius Sax, of Great Russell-street, London, or, 
if he is residing in the country, to Mr. G. F. Smeeton, of 
Halifax, who is agent to the above manufaeturer; and 
I feel certain that they would be able to supply my 
brother subscriber with what he requires. He will, 
however, if he consult simplicity, require to use as many 
wires as “ tablets,” and he will find that it will work 
much more satisfactorily. I have used a similar thing 
myself, and should ‘‘ Harthwire’? wish, I should be 
glad to supply him with, any informationyhe may re- 
quire,-EXPERIENOE. 


See AS ENT a ae 


Dra, TeLEGRAPHS.—In reply to ** Noodle” 
“ Dial Telegraphs,” with the Hditor’s sanction, I should 
be glad to send photographs of the interior works ofi 
what I consider to be the cheapest and best form of 
Voltaic Dial Telegraph. I have three sets of them 
working, and can recommend them most highly.—Ex- 
PERIENCE. [We shall be glad to receive the photo-| 
graphs.—Ep. £, M. 


ENGLISH 


respecting | information as to where I can geta glass ‘speculum! 


. 
THanxs.—J. Ellis thanks G. P. C. Carpenter, J.J ews! 


bury, and L. Lucas for their information—he has been! 
successful. : | 
CLARK'S Brrs.—In reply to Mr. Saunders, I.beg to in- 
form him thatI do not know the date when W. A. 
Clark’s bits were patented, but they are manufacture 


i 


d 
by M. Smith and Son, Westville, Connecticut, United! 


States.—AMATEUR Jack OF ALL TRADES. 


i! polish; but I don’t know howto go to work.—B. Baxter. ' 


TooLs ror Framus.—I beg to apologise for a plunder | 
in the drawing. The piece of wood across Fig.3 should: 
be at the other end of the block, and quite across it from | 
one edge of B to the other and planed off level with it.: 
The cuts in Fig. 2 should be made across both sides :: 


only one side is cut in the drawing.—G. KEMBLE. 
SMALL Castines.—‘ Pastulata’’? would find the small 

eee made by Messrs. J. Crowley and Co., Kelham 
on 

them for sewing machines.—Swiper B, L. 


VELOCIPEDE OLUB.—I am glad this subject is! 


Works, Sheffield, remarkaby clean and soft—we use | 


creating interest. Iam willing to become a member.—, 


‘Loox BEFORE Laring.—I consider the idea of Mr. | 
Leaton a most absurd one. Why has he not cone 
| 


given in the ENGLISH 


up ‘the good advice recently ae ant 
as a slight experimen 


MscHanic, by “ Uncle Sam,’ 


would have saved him from being laughed at ?—URANUS, | 


Crocxwork.—In answerto “D. Q. A.” I have had 


l 
‘ 


several working models beautifully and very cheaply | 


eee by W. Taylor, 188, ‘Westminster Bridge-road.— 


CuEMicaL WEATHER Guass.—In reply to “ Dedalus” 
respecting the chemical weather glass, Ihave tried to 
obtain the chemicals but have failed, they are only some 
of them obtainable, I have obtained the following chemi- 
cals, which I think you must mean. Would “ Deedalus” 
please answer ag soon as possible P—Camphor, 2 drachms; 
nitrate of potas $ drachm ; hydrochloride of ammonia, 
3 drachm; absolute alcohol, 2 ounces; distilled water, 
2 ounces.—RoBERT MARTIN. 

Buun Stains in PxHotograrHy.—In reply to a 
“ Dabbler,” I am now inclined to think he may have 
found out the cause of his blue stains, and an error once 
found out is soon remedied with a little patience. I can 
only suggest to “Dabbler” the following hints :—That 
his glass be perfectly dry before pouring on the collodion 
(the earthen floor of his room may have something to 
do with this), that the edges of the glass are well 
roughened for the collodion to obtain a good “ grip.” I 
would advise ““Dabbler’”’ also to see that his collodion 
- is of a good sort, not weak rotten stuff, and in examin- 
ing the plate in the nitrate bath not' to jerk it up and 
down; let the collodion bé just nicely fixed to the plate 
before immersion in the bath, and not be roughly 
handled with water after developing, or liquids will get 
under at the edge and all sorts of mischief follow.— 
PLODDER. 

PHoTOGRAPHY.—lIn reply to “J. S. B.,’’ I believe the 
glass used for focussing in photography is made by 
grinding ordinary glass with fine emery and water. 
The same effect can, no doubt, be produced by the use of 
acid (fluoris, probably), but as this is very corrosive and 
must be handled with great care, I think he had better 
try Mr. Shadbolt’s plan; “a piece of plain glass coated 
with iodized collodion’ sensitized, washed, and dried.” 
This will show the image distinctly on the surface of the 
iodide of silver. J. Barlow might try the following 
receipt; although intended for engraving steel, it would, 
I daresay, havé the same effect on cast-iron :—Iodine, 
loz.; iron filings $ drachm; water 4oz. Digest till the 
iron is dissolved.—G. P. 

Dzsien on Hartaewwarn.— The old Willow Pat- 
tern Plate” illustrates a Chinese lovetale, witharunaway 
match, and parent in pursuit, &c. The legend has been 
written in various serials, the Family Friend, if I 
remember rightly, for one.—PLODDER. 

BorLsr Cottaprss.—In answer to “ Kidwelly,” on the 
collapse of his boiler, I should say that his fire-box tube, 
35% inches in diameter and $ plates, ought not to have 
collapsed with 28lbs. pressure if the tube approached the 
circular form and was tolerably clean ; the compression 
the iron was subject to per square inch would only equal 
1,325lbs, but if the average pressure was 30lbs, I would 
ask what was the highest pressure P—F. DEPTFORD. 

Sinverina Brass.—Seeing that Annie Marris and E. 
Grey are in a bit of a fix about silvering brass, if they 
will let me know, either through your columns or pri- 
vately, the kind of work they wish to silver, I will tell 
them what I know about it. If privately, address 
‘ ALPHA,” to be left till called for, at Mr. Puddy’s, 
News-agent, Hssex-street, Islington. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


TuRNING.—Will some kind reader please inform me 
where I can get a square, as described by a “ Practical 
ae page 428, Fig. 62, of the Eygnisnh MECHANIC P— 


Incusator.—I should feel obliged if W. Cross, in 
reply to “ Rooster,” on the subject of incubator, would 
explain why the bottom should be of plate-glass. 
Would not zinc answer the purpose? Also, would he 
have the kindness to state how and in what quantity he 
supplies moisture to the eggs? ‘I have hatched several 
incubators in which most of the chickens proved too 
weak to-break the shell.—Romzo. 

SinvEring SrrounuM.—Can any reader give me 


t 
i 
t 


' 
j 


silvered by the new Liebig process?—PaHinie VALLANCE, | 

Boat Burnpine.—Can ‘any correspondent inform me 
where I can have built and what would be the probable’ 
cost of a boat 14 feet long, 4ft. wide, built (according to 
plan to be given) of 1-16th inch plate, with lin. x4in.. 
flat bar ribs, just the mere shell, no fittings P—G, W. H.: 

Fries.—Will some reader give mea really good method 
for cleaning and rénewingold files? I have several; 
stones (petrifactions), &c., that I should like tocut and: 


Frence SurpHate Leap.—Will any correspondent , 
state where the above canbe procured, and the price ; 
per pound ?—ORION. 

SQUARE or Coucx.—Can any correspondent inform, 
me how to get the square true in a square hole chuck ?' 
Ido not méan the square hole drill chuck; but a chuck 
with a very taper square sink in the face, in most cases’ 
not drilled through. It requires to be very true, is very 
useful for similar purposes in metal to the conical 
chuck, with triangular edges, for wood, as also dispens- 
ing with the carrier.—CLOCK-MAKER. 

Laran Heran-stock.—Will Mr. Cameron Knight give 
the desired information? Ihave a head-stock of lathe, 
the wheel and pinion are 5łin. by lłin. diameter 
respectively to the pitch line of teeth. I want the sizes 
ofa cone pulley of four speeds for strap, so that when 
changing from single to double gear, the speed would 
diminish regularly. Itis the pulley for the head-stock 
only that I now require.—S. O. NEYLAND., 

CUTTERS ror Fuuring Taps.—I shall esteem it a 
favour if Mr. Cameron Knight will inform me how the: 
cutters for fluting taps or cutting the teeth of wheels are 
made. I have had opportunities ofseeing them actually : 
made, but did not at the time observe ‘the method pur- ' 
sned.—A TURNER. a i 

CARTRIDGES. — Will some reader inform me where I can: 
procure cartridges for sporting shot guns converted on the’ 
‘* Snider ” principle, larger than 12 bore P—E, PRICE. 

SNIDER Enwrrenrp.—Can any reader oblige me with 
the address of Mr Snider, or ofthe firm who are convert- 
ing the Enfield rifle into the ‘Snider breech-loader ;” ' 
also the address of Mr. Remington P—Sniper B. L. 

EXTRACTING OIL FROM SEEeps.—Will some scientific 
reader instruct me how to extract oil from small seeds, 
such as flower seeds P~N. W. A. 

Toots FoR Framzs.—I beg to tender my sincere 
thanks to G. Kemble for his instructions in “ Tools for 
Frames ” published in No. 71, of our valuable ENGLISH 
Mrcuanic. I have tried his plan and have succeeded 
very well so far, but Iam still stuck fast for further in- 
formation. 1st. How am I to hold the several pieces 
together till they are nailed? Ihave tried many times 
but cannot hold the parts in truth till I drive the sprig 
through. 2nd, What kind of colouring or stain is used 
for getting up the corners after being glued or nailed, as 
they show the white wood after being put together? 
3rd. What plan am I to adopt to put the plate or 
picture on the back board without creasing it? If G. 
Kemble will grant me the desired information, I shall 
be still further obliged to him.—CHARLES KEMP. 

TEMPERING.—Will any kind reader inform me of the 
best and readiest way for tempering tapsand dies, made 
from best shear, and cast steel P—G. C. 

Coating Irox wira Brass.—Can any brother reader 
tell me how to coat iron with brass without the aid of 
a battery? I asked this question some months since, 
but received no reply. Any assistance will be thank- 
fully received.—A LINCOLNER. 

REMOVING GOLD FROM Brass OrnnaMENnts.— Will 
some kind reader tell me how to remove plated gold off 
brass ornaments, and also how to prepare, burnish, and 
lacquer such ornaments P—GEoRGE WALSH, 

CEMENT FOR Inonw.—Can any reader give mea good 
and practical receipt for a stopping cement or putty for 
wrought iron work, a cement that will set hard and quick, 
ready for painting upon, and that will stand fire, and an 
ordinary blow that may occur in shipping goods-P— 
CETERETAS. ‘ 

HARDENING VARNISH.—I havea table cover which I 
value, but the elastic varnish is sticky ; can any corres- 
pondent tell me how to harden it P—W. Crayton. 

Piston Ring.—Will some reader inform me which is 
the best plan for making the spring cast-iron rings for 
a small piston, say 6in., and the best means of prevent- 
ing the steam passing the joint in the ring when there 
is only one ring used P—AN ANXIOUS INQUIRER. 

PRESSURE OF Srzau.—Can any reader furnish me 
with information on the following? L have a small 
table engine that I intend to drive a lathe with, 3in, 
centre, length of bed 18in. What pressure must the 
steam be on the cylinder, which is 34in. diameter by 

iin. P Alsois it practicable to keep the force pump 
always going, as I find that in two minutes I could 
supply the boiler with sufficient water to last an hour 
or more P—FLY WHEEL, 

Engine Coimney.—How would it affect a portable 
agricultural engine to carry the chimney about 6ft. or 
8ft. higher, as it throws a great quantity of sparks 
about to the danger of the various thatches near which 
it works P—HNROBSO, 

Carp Protractor.—Will any correspondent lend me 
an engine divided card protractor? I want some small 
divided circles, and I find I cannot get them at any 
optician’s ; now if some one willbe kindenough tolend me 
the protractor I can easily photograph it, and so supply 
myself with reduced duplicates. In reply to “J. &.,” 
should I succeed in making the instrumentin question, 
he shall have all the particulars.—G. P. 

GREASE For Lvusricants.—I have a quantity of 
grease, aud I am desirous of using it in the preparation 
of ‘a good lubricant for wheels, machinery, &c. Wi 
any of the numerous readers of the ENauisH MECHANIC 
be kind enough to inform me of a good reteipt for this 
purpose P—BETA. 


MECHANIC AND MIRROR OF SCIENCE. 


ANSWERS AND NOTICES TO COR- 
“ RESPONDENTS AND READERS. 


P. Winpsy.—Apply to the Secretary: he is the only 
person, apparently, who can move in the matter. 

Navricus.—Send to the Secretary at the Board of Trade 
Offices, Whitehall, and he will furnish you with all the 
information necessary to enable you to comé up as a 
candidate for any class of sea-going engineer. 

GQ. Strurt.—When the excavation is deep and the soil 
loose, instead of allowing for slopes, the length should 
be measured for shoring and planking to sides of 
excavation. Get Mr. Hurst’s work from Spons’. 

Ovorto Sus.—To find the breaking weight of chains 
divide the square of the diameter by one bar ofthe 
link, in sixteenths of an inch, by nine for short- 
linked chains, and by eight for studded chains.’ 

Young Parnrer.—About one pound of putty for stop- 
ping is required for every 20 yards. 

F. Scuuntz.—Unless you have friends here your bəst 
plan is to advertise. Try one for a fortnight with us, 
such generally succeed. 

N. Woop.—A gallon of tar and a pound of pitch will 
cover 12 yards super. the first coat, and about 17 yards 
each additional coat, For your book send to Atchley’s, 
the publisher’s. Hach “ table” (glass) measures from 
48 to 54in. diameter. 

Brewer.—For a 200 gal. copper you should have putin 
a 2%in, bore cock. Its weight would be 30lbs. and your 
copper will kear it quite easily. Your 30 gal. one 
should have an lin. cock, weighing 7lb. A hard 
solder is composed of copper, 2 parts; zinc, 1. 

B. Baxter.—We shall be glad to assist you in any way ; 
send at once. 

C., L—You will perceive that Mr. Leatcn has received 
an answer in full in another column, 

Moorr.—A good work on the subject can be obtained 
from Messrs. Churchill, the publishers. You will pera 
ceive that a “ Dabbler’’ has already been answered. 

Av@asmMa Ligut.—We do not know the address of the 
patentee, but youcan most likely obtain the informa- 
tion from Mr. B. Woodcroft, Commissioners of Patents 
Office, Southampton-buildings, Chancery-lane, 

7. F. S.—We have heard, that they were transferred 
to Doctor’s Commons. 

Henry WairenHouse.—See answers to F, Dean and J. 
Wilde, in No. 78. 

R. W. (A Constant Reader).—-We would gladly give you 
the information, but the schemes are so numerous that 
it is impossible to mention them all, 

A Jotner.—The 4d. means the price at which the speci 
fications are obtainable at the Commissioners of 
Patents Office, Southampton-buildings, Chancery- 


lane. 

W. W. P. Fret Saw.—We shall be glad to receive the 
patterns, and will advise you to the best of our ability. 

F. Youne.—Messrs. Tritbner and Co., of 60, Paternoster- 

"row, London, can furnish you with the’ work you 
require, We think the price is about ten or twelve 
shillings. atta f 

Tuomas Martrarws.—Any further communication to 
the Subscribers’ Exchange Column must be accom- 
panied by your address, or it will not be inserted. 

N. N. N.—We are too full at present, but the velocipede 
question will not be lost sight of. ? 
JOSEPE AsmworTH.—Your query has already heen 
answered. Write to Mr. B. Woodcroft, office of Com- 
missioners of Patents, Southampton-buildings, Chan- 
cery-lane. Enclose 12 postage stamps. We do not 

answer through the post-office. 

Youna Mecwanic.—We do not know of such a work, 
put Weale, publisher, of High Holborn, has‘one which 
may be useful to you. Enclose two stamps for a 
catalogue. 

AN OLD AND Constant Svpscrirper.—There are, of 
course, many other watch tool makersin London, but 
we know of none more reliable than Messrs. Fenn, of 
105, Newgate-street. We have always found the tools 
from this establishment first-class. 

F. G. Saut.—The price of the Hx quisH MECHANIC is now 
twopence. Inthe back numbers you will find some 
valuable information on change wheels. 

E, Q. J.—Yes, to all your questions. 

D. M‘Raz.—An article on the subject will shortly 
appear. rate ; 

J. Kumer, Upper Huskisson-street, Liverpool.—Not 
being acquainted with the address, we forwarded the 
letter, per favour of the Editor of the Mining Journal. 

W. MNurent.—We do not consider that such a,wheel 
could be made. Your other idea is utterly useless. 
We are scarcely surprised at your not having receive 
a reply from his Excellency, the Lord Lieutenant of 
Ireland. : 

A.B. M.—W. Amyon, “C. A. T.,” and other correspon- 
dents will perceive that Mr. W. Leaton has already 
been attended to. ` j 

Country Enernerr.—Explain yourself more clearly. 
Describe the exact progress you have made, and we 
may be able to assist you. 

Poor APPRENTICE: — Hven if our correspondent was 
willing to meet your request we should be unable to 
find space for the lessons. ` 

W. J. F.—In the back numbers of the ENGLISH MECHANIC 
you will find full directions. The task would be more 
than we care to put upon our respected correspondent, 
“ FRA.S.” 

CULTURE, ARTIFICIAL MANURE, &o.—‘‘ Chambers’s 
Encyclopedia,” article on manure, price of number 
about 13d. ;°* Chemistry,” by Fownes, with appendix 
on agricultural chemistry, Weale’s series, 1s. ; “ Stogk- 
hardt’s Agricultural Chemistry,” addressed tofarmers, 
With notes by Henfrey, and a paper by J. O. Mechi, 
(Bohn’s series), Bell and Daldy, 5s, The above are all 
good in their way. : 


Auc. 24, 1866.] 
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breech-loaders is a full and exhaustive one, and in- 
cludes the converted Enfield and Snider gun. We 
shall from time to time report on Mr, Gale’s progress, 
but we consider his invention scarcely a subject for 
illustration. 
JAMES Warman (Collodion).—Harvey and Reynolds, 
of Leeds, give the following :— . 
For Positives. For Negatives. 


Pyroxyline es 8grs ae l6grs 
Rectified Æther loz eas loz 
Alcohol (°816) 10z (°800) loz 
Iodide Cadmium 5grs . — BTS 
Iodide Ammonium 3grs — 
Bromide of do 2grs S — 
Tinct, Iodide quant. suff, ... — 
Alcohol (60 O. P.) ; vite loz 
Iodide Potassium or Sodium 8ers 
Bromide of Cadmium... 2grs 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


ADDRESS.—Will “ J. P.” of the Subscribers’ Exchange 
Club in No. 68, communicate with me P—Jamrs KIRK- 
WooD. 

AppreEss.—lIf “ J. J.’’ will send his address to “B. W.,” 
Goole Post-office, he can have what he wants in ex- 
change. 

Steam CYLINDER FoR Toors.—I should like to ex- 
change for joiner’s or any other useful tools, or chemical 
chest, the following articles. A 34 oscillating cylinder 
with both covers, steam chest, bed plates, and side 
frames, crank shafts with five brasses for same. Brass 
crosshead, brass valve and face for cylinder, reversing 
lever, eccentric and brass strap. The bedplate is con- 
structed for two cylinders, on the angular plan, the 
articles are partly fitted. I have also the heads ofa 3% 
centre lathe, with back gear. The right-hand head to 
move across the beds, for taper work, these are nearly 
finished fitting. I should like to exchange the whole 
together, or separate, for any useful article of the same 
value.—THos. MATTHEWS. 

VELOCIPEDE FOR MODEL Enainzr.—I have a velocipede 
which I should like to exchange for a good working 
model steam engine, or a working ,model locomotive 
engine, or a good double opera-glass. The velocipede 
is new and complete.—J.W1eHam, Darlington. 

Crock WHEELS FoR StEREOSCOPE.—I will exchange 
15 brass wheels, from 72 teeth downwards, in good con- 
dition, for a good mahogany stereoscope.—JoHN Brown, 
Ludford, Market Rasen, Lincolnshire. 

HarmMonirum.—I have a pair of wheels, with axle and 
elliptic springs complete, well made and in good con- 
dition, suitable for the small wheels of velocipedes, or 
admirably adapted for a light truck or invalid’s chair. 
One of Pulvermacher’s best galvanic chains, originally 
cost 3 guineas, as good as new, and will give a severe 
shock. Hunt's “ Physics,” 10s. 6d.; Bridge’s “ Algebra,” 
17s. 6d.; Bland’s ‘‘ Algebraic Problems,” 10s, 6d.; Dr. 
Brewer’s ‘Guide to Knowledge,” 5s, ; Lardner’s “ Me- 
chanics,” 2s. 6d.; and the last edition of Chambers’s 
“ Information. for the People,’ 15s. All in excellent 
condition, Any or all of these I should like to exchange 
for a good harmonium.—H. TyprEman, Meter Inspector 
to Local Board of Health, Worksop, Notts. 

OrGAN CONCERTINA FOR Booxs.—I have a large 
organ concertina, with case nearly new, cost 22s. I 
would wish to exchange it for Bourne’s “ Treatise on 
the Steam Engine,” eighth edition, or ‘‘ Murray on the 
Marine Engine,’ or any useful book on the steam 
engine of recent date of equal value.—AN ENGINEER. 

EXCHANGE OF Booxs.—I will give Cassell’s ‘Natural 
History,” No 1 to current No. (149), quite clean, in ex- 
change for a recent edition of Fowne’s, or any other 
good work on Chemistry, or same value in numbers or 
otherwise of Cassell’s Goldsmith, or any other useful 
oan R., 29, Hanover-street, Essex-street, Isling- 

on, N. 

Book ror a Vicz.—I have nine monthly parts of 
Cassell’s ‘* Illustrated History of England,” also fifteen 
monthly parts of “ Foxe’s Book of Martyrs’ (both 
present issue), and five monthly parts of the “ Practical 
Mechanic’s Journal,” cost 17s. 6d. Iam willing to ex- 
change all of them for a good strong vice, from 25 to 30 
pounds weight.—Address J. V. B., 44, Mount-street, St. 
Paul’s, Birmingham, 

OXYGEN GASOMETER, large enough’ for two hours’ 
exhibition ; with wrought iron retort for generating the 
gas.—I wish to exchange the above for an Electro- 
magnet, alr pump, or some other similar article,—Ad- 
dress, T. B., Black Lion Hotel, Mill-hill, Leeds. 

LitHograpHic Printing Press.—l have a good 
organ-accordion, or harmonifinte, in box; new, cost 
£3 3s. Ihave also a galvanic coil, with two carbon bat- 
teries, compiete in mahogany box; cost £2 2s; and a 
quarter-plate camera; cost £2: which I should be glad 
to exchange for either a well-finished lathe, 3in. ŝin. 
centre, rest, chucks, &c., or Lithographic printing 
press.—H, WALTER, Guy-street, Warwick. 

Fuiurz.—I have a ‘six-keyed flute that I would ex- 
change for a case of drawing instruments by Elliot or 
any other well-known maker.—Wizarp. 

Arr Gun ror Srwine Macurnze.—The owner wishes 
to exchange a good air gun, nearly new, with pump, 
bullet mould, &c., for a sewing machine, by a good 
maker.—Address, RICHARD Porrinesr, Cumberland 
Cottage, Hillingdon. . 

LATHE, &c., FoR Microscopx.—I have an excellent 
lathe with wooden: beds, wooden: wheel, and wooden 
pulley, containing three speeds and every requisite for 
light work. I will exchange this for the microscope 
mentioned by “ Archimedes ” in number 73.—T. ` FREE- 
MAN, Stockwell Head, Hinckley. 

STAMPS FoR. MATHEMATICAL InstRUMENTS.—I have a 
collection of 450 foreign stamps I would exchange for a 


THomas BEHAN.—You will perceive that our article on | good set of mathematical instruments, or for a cylinder 


about 23in. bore, and 4in. stroke, not turned up, with 
covers and steam chest.—Address, L. B., Shirley College, 
near Southampton. 

Booxs ror CAMERA, &c.—I will give in exchange for 
a photographic lens and camera or small lathe, ‘‘The 
Illustrated History of Scotland,” in 50 parts, costing me 
50s., and the works of Goldsmith, handsomely bound, 
published by Messrs. Cassell and Co.—Address, A. A., 
Invermie, by Aberdeen, N.B., Aug. 16. 

TELESCOPE FoR CAMERA.—I have an achromatic 
astronomical telescope, brass tube, horizontal and ver- 
tical motions, mounted on a good solid tripod stand, 3 
astronomical eye-pieces, object lens (by Chadburn) 36in, 
focal length 2¢in. diameter. I should be glad to ex- 
change this for a good carte de visite camera and lens, 
or half or full sized portrait lens and camera.—Address, 
D. D., care of J. R. Shaw, 132, Hunslet-road, Leeds. 

TrLEscCorE.—If “W. J.F.” sends 30 stamps (the price of 
the glasses) to the address below, I will send the tele- 
scope he requires by rail; he can then see for himself, 
The cheapest and best telescope, if it performs what it 
is advertised to do, is to be purchased at Solomon’s, 
Piccadilly, for £5. The object glass is 3in. For mine, 
which is 2} only, I gave 38s. for the glass alone. 
Messrs. Solomon’s stand is cheap and good, price 23s. 
For stars you can do nothing, unless your telescope is 
equatorially mounted. My achromatic glass will show 
the smoke out of a man’s pipe, and shows a man’s 
features distinctly, at a mile and a quarter, when the 
atmosphereisclear. Can any one tell me how to make, 
or Where to purchase a cheap equatorial stand, and also 
a steadying rod; part of the stand must be fixed to the 
telescope P—J. E. Bren, Taff Vale Railway, Cardiff. 

Wire Nerring Macuinres.—‘ Hess Hess” asks who 
makes these machines. I have one for sale.—W. SCARLES, 
36, Skinner-lane, Birmingham. 

Pump.—If Henry Davy will send his address to me, 
with description of his air pump, I think I can suit 
him,— Address T. H., 12, Augusta-street, Harmood- 
street, N.W. 

ELECTRIC ComMMUNICATION.—I shall be happy to sup- 
ply “ Earthwire”’ with an apparatus of bells, if that 
would answer his purpose, as he only wants 15 signa’s, 
Price about £1.—G. Kumsuz, Cornbrook-street, Chorl- 
ton-road, Manchester. 


SCIENTIFIC NOTES, 


Father Secchi, of Rome, has constructed a new stellar 
spectroscope, which may be serviceable to amateur astro- 
nomers, It contains a cylindrical achromatic lens, in- 
tended to form a linear image of the star at the focus of 
the ordinary eye-piece of the telescope. Between the eye- 
piece and the cylindrical lens is placed a prism, as short 
as possible, with direct vision and without deviation, 
named Amich’s prism, after its inventor. The spectra 
produced by this simple arrangement are very remark- 
able for the brilliancy of their tints and the sharpness 
of their bands. Further details are given in Les 
Mondes. 

The Rev. R. Taylor, in a letter from New Zealand to 
Dr. J. E. Gray (inserted in the Annals of Natural History), 
reports the arrival in that island of a new bird from 
Australia, the Zosterops dorsalis, which is rapidly in- 
creasing. At first itsadvent was hailed as a blessing, 
on account ofits rapidly devouring the blight insects ; 
but this benefit has been greatly neutralised by its feed- 
ing also upon the tender buds of trees; and, as itretires 
into the high grounds at the approach of summ2r, it 
gives the blight time to reappear as bad as ever before 
its return, 


PHOTOGRAPHIC NOTES. 


New Move or Fixing Prints.—A paragraph has 
recently been going the round of the scientific journals, 
to the effect that if the toned prints be placed in a five 
per cent. solution of common salt, which is then to be 
raised to the boiling point, and left ten minutes, they 
will be perfectly fixed, and merely require washing. 
What advantage is to be gained by this troublesome 
process is not stated. It is certain that a very careful 
washing would be necessary, for traces of a chloride 
left in the print would gradually tend to destroy it. 

CoLovur or Ligut.—Dr. Memorsky and Professor 
Brucke, in a paper communicated to the Vienna 
Academy, describe diffused daylight as decidedly red- 
dish, Just as gas and lamplight is yellow. The only 
perfectly white light, they say, is the electric light from 
carbon points. The light of burning magnesium and 
ae combustion of phosphorus in oxygen, they add, is 
violet. 

Puastic SutpHur.—lf liquid sulphur is mixed with 
very small quantities of foreign bodies, a compound re- 
sembling caoutchouc, and capable of resisting most 
chemical agents, is obtained. The smallest amount of 
iodine or bromine renders sulphur pliable, and very 
little tar produces the same effect. If caoutchouc is 
dissolved in sulphuret of carbon saturated with sulphur, 
a viscous matter, which is not attackable by concen- 
trated sulphuric acid, is formed, and it may be spread 
over wood &c., with a brush. 

PURIFICATION OF WatER.—It is stated that there is 
good reason to believe, from certain experimentsrecently 
made, that any kind of water may be freed, not only 
from the impurities it contains in suspension, but ‘also 
those it holds in solution, and may thus be made fit for 
drinking, by adding to it a very small amount of a 
solution of permanganate of potash, and then filtering it 
through a layer of magnetic oxide of iron and carbon, 
a few inches thick. The required mixture may be ob- 
tained by heating in a close vessel red oligist ore and a 
small quantity of sawdust. 


ART NOTES. 

A contemporary offers, as a suggestion to tle new 
Government, that ifs advent should be signalized in the 
eyes of men of taste by prompt removal of the Big Duke 
and his horse to some fitter site, not necessarily less 
public than that it occupies at the top of the Green Park 
Arch. The last-named structure is one of the few public 
works that are not utterly discreditable to the metro- 
polis; we have disfigured it long enough. A rumour 
was circulated some time since that our ingenious ediles 
intended to decorate the Marble Arch with a pendhat to 
the Big Duke on its companion structure, by placing the 
almost forgotten Wellington Vase, now at South 
Kensington, on its summit. Queer as the result of this 
would be, there is nothing more ridiculous in it than its 
fellow folly exhibits. . , 

A correspondent of a daily journal makes a capital 
suggestionastothe future housing ofthe Royal Academy. 
This writer truly says that, however suited to an 
Academy a site at South Kensington might be, it is for 
an exhibition not comparable with one near Charing 
Cross. Upon the latter the income of the body depends. 
Even the facilities to be offered by the Underground 
Railway will not equalize the values of the alterna- 
tive sites; a journey of four or five miles through a 
stifling tunnel may be no pleasant preparation for a 
visit to a gallery of pictures. There is, however, a 
noble position on the north side of Leicester-square, now 
indifferently occupied, and, in part, encumbered by ruins. 
This site might be had, no doubt, for a comparatively 
smallsum, The Government is bound in honour to re- 
instate the Academy in no worse position than that 
which it at present holds. Probably the body would 
find part of the purchase-money in preference to accept- 
ing a suburban establishment. At Leicester-square is 
ample room—a noble frontage at present disgraced by 
a ragged wilderness ofaninclosure. This place will, 
when the inevitable street is made to connect the West 
Strand with Piccadilly, be in one of the most com- 


manding positions in London, such as should be occupied 


by a handsome building. 
RECENT INVENTIONS. 


CALORIC ENGINE.—The machine invented by Mr. T. 
M‘Donough consists ofa cylinder open at the top and 
closed at the bottom. The furnace is at the lower end of 
this cylinder ; a plunger moves in it above the fire, and 
also a piston at the upper or openend. The air to feed 
the. fire is drawn into the cylinder through holes in its 
periphery, which are uncovered when the piston is at the 
upper end of its stroke. The plunger moves the air 
through a side pipe and under the fire. It expands and 
does its work by forcing the piston upwards, after which 
the plunger expels it through an exhaust-valve near the 
top of the side pipe. : 

HomE-MADE Gas.—A process by which the gas used 
in every household can be manufactured in the kitchen 
has been patented by Mr. Russell, of Newton-street, 
High Holborn, who claims that with a refuse vegetable 
substance readily obtainable, he can produce gas of 
double the illuminating power of that now supplied by 
gas companies, and at half the price. The kitchen-range 
is to contain the retorts, and the manufacture of the gas, 
which is pure, white, and brilliant, goes on without at- 
tention. The residuum obtained by the process is readily 
saleable at a good price. 


CHEMICAL NOTES. 


FIREWORK Surrent.—A patent has been granted to 
Frederick Tollhausen, and sealed, after some proceedings, 
by order of the Lord Chancellor, on March 27, 1866, but 
dates from the filing of the petition on September 7, 
1865. The specification is as follows :—‘‘ This firework 
is composed of a substance which, on being burnt, deve- 
lopes itself into a snake-like or dendrical tortuous 
form, producing an extraordinary effect. The matter I 
use for this purpose is the sulpho-cyanide of mercury, 
which I obtain by ordinary and known means. This 
matter being prepared and well dried, I form or mould 
it into cones or any other convenient shape, which by 
preference I cover with tin foil or any other matter an- 
swering the same purpose. In some cases I shall manu- 
facture these objects in various shapes and without 
enveloping them in an external covering. When these 
objects are ready for use, light by the ignition of a 
match or any other description of flame being applied 
to the summit of the cones orto any other point that 
shall be indicated in any of the various forms, will cause 
the immediate development of the imitation serpents or 
other similar form.’’ 

SODIUM AMALGAM IN THE COLORADO GOLD MINES.— 
An extract from the Colorado Journal, quoted in the 
American Journal of Mining, for July 14, informs us that 
by the use of sodium amalgam the yield of the Narra- 
gansett mill has been increased more than 30 per cent. 
The same journal for July 21 quotes as follows :—‘ Mr. 
John P. Bruce is running his old twelve stamp mill, two 
batteries, six stamps in each. For four days last week 
he used the mercury treated by sodium amalgam in one 
battery, and common mercury in the other. He got one 
ounce and nineteen dwts. more gold in the former. than 
in the latter. Mr. Emery also tried some of it in the 
Narragansett mill just before it shut down. In one sec- 
tion of twenty heavy stamps he used the sodium amal- 
gam for two batteries, and the common mercury for the 
other two during a run of three days, obtaining from the 
former five ounces of amalgam more than from the latter, 
which retorted 6 dols. 50 an ounce, or 32 dols. 30 in all. 
At the same rate the use of it in the forty stamps of the 
Narragansett mill for a week would increase the yield 
by 260 dols. Probably/this result- would be eyen better 
with moreexperience.” 


BO 
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PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, £0. 

2299, Combing wool, &c, A. Morel—Is. 2348. Um- 
Drellas and parasols, 8, Fox-10d, 2349. Window frames 
ahd sashes, S. Wales—8d. 2350, Calcining and roasting 
ores, T. Bell and T. L. G, Beli—10d. 2351. Manufacture 
of tubes for gun barrels, &c., G. P. Harding—Ils. 2352. 
Lubricating app.ratus, I. Beamish—8d. 2353, Machinery 
for making rivets, spikes, &c.,J. Lewis—4d. 2354, Rifling 
firearms, &c., W. B. E, Ellis—4d, 2355. ‘Manufacture of 
rivets, J. Wakefield—10d. 2356. Magnetic telegraphs, W. 
Clark—ls, 4d. 2357. ‘Rendering leather durable, L. G. 
Sourzac and L. Bombail—4d. 23858. Box irons, J. White- 
house—8d. 23:9. Cutting tobacco, K. T. Read—8d. 23860. 
Locks for trunks, "bags, &c, R. A. Brooman—l0d. 2:61, 
Cooling, heating, and evaporating, W. Blundell—4d. 2362. 
Pipes, cigar holders, ‘and tobacco cartridges, S. Meyers — 8d, 
2363 Cutting stone, ‘A. V. Newton—1ls. 2364. ‘Caissons, 
H Law—4d. 2365. Vent-pegs, R. M., Lowne—4d. 2366, 
Saddles and harness, W. Clark —10d. ` 2367, Manufacture 
of night lights, F, Meyer and J, W. Freestone—Is. 4d. 
2868. Bobbins, J. K. ‘Hoyt—8d, 2369, Save-alls, H. A, 
Bonneville —6d. 23870, Safety lamps, H, A. Bonneville— 
SA. 2871. Shaping the heads of bolts, &c., J. H. Johnson 
—l0d. 2872. Gas meters, W., Fsson—ls. 10d. 2373. 
Apparatus for extinzuishing fires, F. Carlier—1s, 2374, 
Paddle wheels, A, J. Sedley—4d. 2375. Railway breaks, 
M, Henry—1s 2d. 2376. Condensing the steam of steam 
“éngines, F, Daina—sd. 2377. Effervescing drinks, O. W, 
Jeyes~ 4d. 2378. Ornamenting tiles, H. Venables—4d. 
2379, Locomotive engines. R. Aitken—4d. 23880. Feather- 
ing paddle wheel, Œ, A. Keene—8d. 2381. Projectile, A. 


Cardiganshire. Mr: Withers, architect :—Che-ter, £1:649 ; 
Williams, £1,541 10s, ; Davies, £1,212 2s. 2d.; Jones, £1, 90. 

For building vicarage-house, Nantcwulle, Cardiganshire: 
Mr. Withers, architect:—Jones, £1,076 10s.; Davies, 
£1,049 8s.; Jones, £985, ` 

For addition of bell-turret to Blakedown Church. Mr. 
Smalman Smith, architect :— Haffner, £178; Binnian 
. (accepted), £168, . i 

For the erection of three houses, .Kent-street, Borough, 
for the Rev. J. C, Clark. Mr. R. Parris, architect :—W est 
(accepted), £646. l ; 

For ‘the erection of a music-hall at the Star and Garter, 
Neckihg er-road, Bermondsey, for Mr. Marks. Mr. Steward, 
_architect :—iWest (accepted), £393. l 

For alterations at 103, Westminster-bridge-road, for Mr. 
Poou Mr. R. Parris, architect:— West (accepted), 

12. 

For the erection of seven cottages, Jamaica Level, 
Rotherhithe, and alterations of others, for Mr. J. Cornick, 
‘Mr. D. Gylby, architect :—West. (accepted), + 896. 
| Erection ofa pair of villa residences at Bromley, Kent, 
for Mr. J, Wilks, Mr, W. Barrett, architect :—Rdétley 
(accepted), £1,733, . 


(accepted), £1,310, 


Corfield, architect :—Wilkins & Son (accepted), £1,689. 
For building fifteen houses at Romford, for Mr, Sparks, 
Mr, G, R. Green, architect:—Mann, £9;645, 


LATEST PRICES OF METALS. 


For building vicarage-house, LlanGhangely -Croyddin, 


For alterations and additions to warehouses, Nos, 8 and- 
4, Castle-street, “Mr. Herbert Ford, architect :—Henshaw’ 


For building a residence at Snodland, Kent. Mr. C. Q.: 


V: Newton—8d, 2882. Consuming smoke in furnaces, O. COPPER. Esd £ 8. di’ 
Worssam—4d. 2383, Safety apparatus for cages‘and Hoists, | Oake-and tile ......ssuseeeee DOr ton. BI `O -O 00 0: 
J. O, Broadbent—10d. 2384. Securing metal ‘plates to. COPPET WILE sissssesseereervoee POT ID, 0 011; 000: 
beams for roofing, Ece., R. Fox—8d. "9385, Manufacture. Ditto tudes ....rrsccroseccsccavcvee 39 0 0 12 9 0 0: 
-of Bugar, J. Fletcher—2s, 2886. Brooms or brushes, @. gaeat Te ane bolts ..........perton 86 0 0 0 0 0 
‘Smith and C. Ritchie—4d, 2387, Floating Ary docks, W. | BOOMS mrs 9 iM a 
Clark—4d, 2388. Engraving, R. A. Brooman—4d, “2889. | Sheets oe ia . 
Sun-shades for perambulators, H. Lloyd—4d, “2390, Madu- | Grice) ‘tresses DEE IDe o g ogg 
facture of insoluble oils, &c., I. S. M‘Dougall—4d. 2891. | gheetg en oh 0 0 a 0 "i 9 
Separating dust from the gases of blast furnaces, E. A. j °° SORTER, A 
_ Cowper and C. W. Siemens—4å, 2392. Brick-making Foreign wesc Derton 1910 0 000 
~ machines, &c., J. Gillespie—1s, 2393. Cutting cork, L.J = ZINC. G l 
Villette—ls, 2394. Railway carriages, &c., J. H. Johnson | In sheets.........cusreeeeeeeeeDEr ton 33 0 0 000 
—10d. 2395. Looms, J. Edmondson—2s, 2396. Screw TIN. 
wrenches, H. A. Dufrene—4d. 2397. Spoons, forks, &C., | Englich DioCkS.sssssssesssoseo e DOF ton 85 0 0 0 0 0 
D. d. Flee! wood—i10d, -2398. ‘Brick and tile-machinery, W. BalicBcseccccescversevecsccvccsccenscss 3” 80 0 0 0 0 (8) 
Porter—10d, 2899, Mills for grinding ‘grain, J. Tye---8d.'| $tratts .userreersnriesrrirseess oy 76 0 0 00 0 
24:0. Signalling the drivers of vehicles, B. Petito—4d.'j_. ae TRON. 
2401, Casting metals, D. Spink—4d. 2402. Billiard marker, | Bars, Welshin London... per ton 615 0 47 0 0 
N. B. Thoyts—4d. 2403, Excavating, J. B. Hulme—10d. :| Nail rod8 ..sererersrersierrerense y3 710 0 9 5 0 
2404. Paper, S. Trotman—dd, 2405. Furnaces, W, Watkin || ` re ee in Lon- 810 0 814 6 
10d. - 2406. Bobbin holders, J..Goulding—8d, i| Hocps | aitto ditto 95 0 1010 0 
‘enn : eet erence ae ; ; She 6ts, single eeateressaveseooeoens 99 P 0 0 Il 0 0 
BUILDING AND ENGINEERING CON- | Pis No n inmi bis in” pose \tefeet 
TRACTS OPEN FOR TENDER. (Y Bondon ensec a 70 0 710 0 
The guardians of the Greenwich Union are desirous of STEEL 
receiving sealed tendërs forthe enlargement of the union: Swedish, in kegs (rolled) ...per ton~“ 14 0 0 14 10 10 
workhouse, Woolwich-road, Greenwich. Specifications, and i| Ditto (Hammered): as Teagan eee 
form of contract may be inspected, at the Clerk's dffice, :| Ditto, in faggots s.es ss 1610 O 1710 0 
“Union Workhouse aforesaid. = = °° © ¢° 3 English, SPFiDgercseeeees oy 19 00 23 0 0 
‘he Church Restoration Committee of the parish of | QUIORSILVER soree a E 7090 000 
Shifnal are prepared to receive estimates for the re-seat-| mro opi. anaes be A 
ing of the parish church Shifnal, and other genera. work, | me ordna oteaan sy wzo owo 
acco: ding to plans and specifications given by Mr, Gilbert '| Ditto ghoct...ccosssssseeoereress i 2119 0 2115 0 
Scott, Particulars of the churchwardens Shiffnal, Shrop- | itto, TOL ERA sssesreserseeeeee ” 23310 0 24 0 0 
shire, he = ong . | Ditto. WHItC...sccssseeeeeree ay 27 0 0 30 0 0 
Tenders are required for-the-erection of a small detacked | Ditto, patent shot... s 23 15 0 24 0 0 
‘Villa, atLee, Kent, The plans and specifications may be: anton oo 
seen at the office.of the architects, Messrs, Pocock, Corfe, . PRICES CURRENT OF TIMBER, 
and Parker, 85, Craven-street, Strand. £8. £8. Per Load. 
~ Maldon Harbour Improvements Commissioners are pre- | „Ţ „Por load— % # ein ee E 
pared;to receive tenders for deepening the Tidal River! a 3 5 C. 12 a 
‘Blackwater. Plans and specifications to be obtained from : Quens, 3 2 15 by 3 
Mr, James:S. Cooke, C.E., 12, Abingdon-street, Westmin- `: yelow pine, a oi by 
HT, De Ù ii A “Cbs Y m- | Memeal fir asses 3 5 : 9in. yellow 18 0 22 0 
ster, a e Riga seese 3 5 | Deck, Plank, 
Persons desirous of giving tenders for the erection of:a | Swedish .....00« 2 0 Dan tzic, 
shop and house at Belvedere, Kent, may see the drawings || Masts, Quebec, per 40 ft. 
spy application to the architects, Messsr, W, Habershon : “Yà. pine... 6 10 -5 ing. O14 1 4 
and Pite, 38, Bloomsbury-square, ` : e yellow pine 5 :0 0.| Staves,perstand- l 
“Tenders ‘are required for the rebui'ding-of two housesand ; ‘red pine... :0 O U- ard M, © 
shops in Three-colt-street, Limehouse, E. Drawings and | Lathwood, Dant. | Quebec, pipe ... 80 0 85 0 
Specifications can be inspected on ‘the:premises, No, 69, | fM sever 5 0 ; puncheon ... 20 0 21 0 
‘Yhree-colt-street. neS I St.Peter's.. 7 0 Baltio crown 


` 3 . pipe esrresese 200 0 .210 0 
and. do, 1210 14 0! 10 


Persons willing to contract for the building of a.new i| 
Church in the Parish of 8t. David's, Carmarthen, are! 


‘invited tò send in tend-rs, to Archdeacon Wiliams, at: pide, ey aS 

the parsonage. Carmarthen. oe aes, MISCELLANEOUS. 

~ Persons desirous of tendering for building a Villa.resi- | £ S. 2 B. £s £5. 

dence near the station road, Hitchin, Herts, may see | pomzon STONE pr l | Olive, Gallipoli... 56 0 0 0 

thé ‘plans and specifications by applying to:Mr, Richardson, : Th ensiniesi 0 8 0| Cocoanut, Coch. 

at the Ratcliffe Arms Ipon, Hitchin — 7 i OILS, é&¢. |© COT. covsereeasee 52 10-53 0 
The directors of the Bristol and Exeter Railway Com-;| Seal, pale pr. tun 43 0 -0 0|- Palm, fine ........ 40 10 41 0 

‘pany willshortly be prepared to receive tenders for the,| Sperm body ......127 128 0) Linsecd ......0 39 0 0 0 

construction of the works of the Cheddar Val ey Railway, | Cod se.eseesessenees 46 0 0 0| Rapeseed Eng. .., 

of about eighteen miies in length. ‘Particulars of Mr, | Whale, Sth Sea Pale sereseseere £3 0 0 0 


pale raroocoeroo 43 1 Ad 6 


Ow Traps CIRGULAR.— Considerable activity continues 
in the London Market, and the inquiries in North Wales 
have been more than for many weeks past ; but the prices 
for Refined Oils—both. Petroleum and Coal—have made 
put a slight advance. The demand has also been good for 
Oharlotte-street, Islington. Mr..8. O. Rogers, architect -— i] Lubricating Oil-and Grease, If the Welsh manufacturers 
Williams and-Sons, £1,017 ; Dove, Brothers, £955 ; Carter || were toimproye the quality of their Black grease a large 

~ | business could be ‘done, and at remunerative prices. 


. and Sons, £892; Sargeant, £878. on | 
For building vicarage-house, Llanbadam Fawr, Cardi-| Refined Petroleum, 2s. to 28. 2d. per gallon. Crude, un- 
changed. ‘Once run, £11 10s, to £12 per ton in London. 


ganshire. Mr. Withers, architect:—T. Davies, £1,760; , 11 10s, to 2 | f 
Crude, £8 per ton in London. Grease £5 to £20 per ton. 


James, £1,708 10s. 4d. ; Edwards, £1,696 03. 6d. ; Williams, : de £ ( to: 
£1,652 10s..; Lumley, £1,648 Qs, 5d. ; Chester, £1,489; C. | Paraffin wax, Sde to 1s. per 1b., Paraffin scales, 2d. to 22d, 
. . fb perlbs — ” . l 


J. Davies, £1,485 10s. 7d, 


‘Francis Fox, Bristol.and Exeter Railway, Bristol, Cottonseed... 28 0 34 0 


TENDERS SENT IN FOR BUILDING 
a ‘WORKS. . 
For alterations:and repairs to the Free-Methodist Churoh, ! 


[Avo 24, 1866, 


FRPP ERT R ECORI. 

AT THE NEW AUCTION MART, Tokenhouse-yard. 
By Messrs. Driver and Co.—Freehold estate of about 225 
acres of arable and pasture land, situate in Arlington and 
Wilmington, Sussex—sold for £9.000, _ 

AT THE NEW MART.—By Messrs. Daniel Smith, Son, 
And Oakley.—Iour freehold cottages, Brunel-street, Halle- 
ville, near Plaistow, Essex—£500. = ` . a 
cane plot building land, Halleville, near Plaistow— 
a 0. > 
AT THE NEW MART.—By Messrs Debenham, Tewson, 
ee Raa residence, Balaam-street, Plaistow 
— £3930. a F 

Leasehold houses, Nos, 5 to 10, Balaam-street, Plaistow, 
let to weekly tenants at £80 12s. per annum, term 24 years, 
ground-rent £20 per annum—£360, 

-The-lease of No, 64,West Smithfield, term 21 years, from 
Christmas, 1864, rent £85-per annum—£195, . 

AT GARRA WAY’S:—By Messrs, Bakerand Sons, —Lease- 
hold residence, 5, Kensington-crescent, Hammersmith-road, 
held for 54 years unexpired at a ground rent of £10 per 
annum, let at £50 per annum—£410, i 


LONDON COAL EXCHANGE.. 
Holywell! Main, 18s.; Eden Main, 18s. 9d.; Wallsend 
Haswell, 20s, 6d.; Wallsend Hetton, 20s, 6d.; Wallsend 
Hetton Lyons, 18s. 8d ; Wallsend South Hetton, 20s. 6d. ; 


|) -W-Hsend Caradoc, 19s. 9d.; Wallsend Hartlepool, 19s. 6d. ; 


Wallsend Kelloe. 19s,; Wallsend fast Hartlepool, 20s. ; 


\ Wallsend Tees, 20s.—ships at market, 29; sold, 26. 


OBITUARY, 


anemer 


With extreme regret we, announce the death of Ed- 


ward Ash Hadow, Esq., M.B. F.R.S. &c., who died on 


the 2ist inst. after a prolonged illness, of pneumonia. 
Mr. Hadow , was for many years Demonstrator of 


| Chemistry in King’s College, London, and his loss will 
| be deeply felt in the scientific world. He was in the 


35th year ofhisage. Mr. Hadow studied. at the Bristol 
School of Medicine, and subsequently at King’s College. 
He obtained the diploma of the College of Surgeons 
and passed the first M.B, examination in the Uni- 
versity of London in the year 1853. He soon after de- 
voted himself exclusively to the study of ey. 5 
his loye of which was very early demonstrated. While 
yet a school-boy, in the course of his experimenting 
with explosive compounds his attention was attracted-to 
the mysteries of that science in which he afterwards be- 
came a shining light. In connection with his friend, Mr. 
Dawson, editor of the British Journal of Photography, 
and Professor of Photography at King’s College, he 
superintended the publication of the last edition of 
Hardwick’s “Photographic Chemistry, ’’? anā his re- 
searches upon gun cotton, of which he was first to 
demonstrate the chemical nature, will be well re- _ 
membered. His papers in the scientific journals and at 


| the Chemical Society well deserved the respect and at- 


tention with which they were universally received. 
His extraordinary researches on salts of platinum par- 
ticularly will make his name live in the annals of 
chemistry as long as they exist. 


ADVERTISE IN THE ENGLISH MECHANIC. 


SCALE OF CHARGES. s d, 
WANTED TO PURCHASE, Thirty words 2 0 
Every additional Ten words see tie 0 8 
FOR SALE, Thirty words... er bes 2 0 
Every additional Ten words weet ae OG 
SITUALIONS VACANT, Twenty words ..1 0 
Every additional Hight words _... en 0 4 
SITUATIONS WANTED, Twenty words ..1 0 
Every additional Hight words : 0. :4 


Postage stamps received from advertisers in town or country, 
OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


PARTNERSHIPS. 


WWARTNERSHIP, £1,500.—REQUIRED, a Gentle- 
i man, with the above sum at his command, to. JOIN. 
the advertiser in carrying on alarge wholesale:business. . 
—Apply toMr. John Hatfield, Auctioneer, &c., 1, Far- 
ringdon-road, City. 


\APITALIST WANTED to WORK a FOREIGN IN- 
VENTION, applicable to every building. Secured 


| by patent.—Apply to John H. Leah and Co., Shippers, 
9, Water-lane, Great Tower-street, E.C. eo a 


ARTNER WANTED, in an Old-established Trop- 
L founder’s, Engineer’s, and Smith’s Business on the 
South Coast, having a capital of £2,000 to £3,000, totake 
part share inthe Business. Returns, £20,000 per annum. 
Profits good. Partner need not have a knowledge óf 
the business, but must be a business man, to take the 
Office and Finance duties, the present proprietor bein 
a practical man.—Apply_by letter to J. W. Gidney and 
Son, 14, Gresham-street, London, H.C. $ 


SITUATIONS WANTED. 


GERMAN ENGINEER, of practical experience 
A and good theoretical knowledge, which he got at 
the Polytechnical Academy in Berlin, DESIRES to 
ENTER an ENGINEER’S OFFICE,—Addreéss, U. V., 74, 


Herbert-street, Hoxton, New North-road. 
TDATTERN MAKER.—EMPLOYMENT WANTED by 


m 


‘a yoüñg man, townor country.—Address E 
Lawn-road, Upper Park-toad, Hayerstock "hil, N.W. - 


Ave. 24, 1866.] 


WD RASS FINISHERS.—SITUATION WANTED by a 
Young Man, used to Vice.—Address, J. B., 10, 
Morgan-street, Mile-end-road. 


UILDERS and CONTRACTORS. — SITUATION 
WANTED as ENGINE DRIVER, or to work saw- 
ing machinery.—Address, A. S., 14, Gordon-street, N. 


ABINET MAKERS.—SITUATION WANTED by a 

strong Lad, having slight knowledge of the 

business.—Wright, 10, Short’s-buildings, Clerkenwell- 
close, - 


To a &c.—A good steady GASFITTER, 
BELLHANGER, LOCKSMITH, &c., used to other 
work, WANTS SITUATION.—A. B., 8, Norwich-court, 
Fetter-lane. 


YAT ATER-GILDERS.—EMPLOYMENT WANTED by 
a steady Hand.—Address, A. B., 18, Kingsgate- 
street, Holborn. 


\W SEELWRIGHTS and SMITHS. — SITUATION 

WANTED by a Young Man as IMPROVER; can 
work well at the vice.—“ Alpha,” 7, Robinson’s-row, 
Kingsland. 


HITESMITHS and BELLHANGERS.—EMPLOY- 
MENT WANTED by a Young Man as above.— 
Apply, E. Robinson, 13, Bull Inn-court, Strand. 


SITUATIONS VACANT. 


O GAS-FITTERS and BRASS-FINISHERS.— 

WANTED, areally Competent WORKMAN. Good 

Wages and Constant Situation.—Apply to Chas. Green, 
Gas Engineer and Fitter, 185, Western-road, Brighton. 


HEMISTS’ and SURGEONS’ 

WANTED immediately, a GENTLEMAN, aged 25, 

who is well up in London retail, prescribing, &c., and 

can give first-rate references. —Apply, personally, at 17, 
Marchmont-street, W. C., at 10a.m. or 7p.m. 


Go BEATING.—GOOD HANDS WANTED; none 
need apply who cannot give a character.—Apply, 
80, Britannia-street, City-road. 


OLD and SILVER BURNISHER (Indoors) 
WANTED; must be .used to first-class work.— 
Apply, 808, Dean-street, Soho. 


O SURGICAL INSTRUMENT MAKERS.— 

WANTED, a steady, good WORKMAN. Indoors, 

vised to Deformity work.—Apply, to Mr. Lindsey, 32, 
Ludgate-hill. 


ICTURE-FRAME MAKERS 


(Fancy wood).— 


Å WANTED, a JOINER who thoroughly understands ` 


his business, and used to the wholesale trade; also a 
FITTER UP who can strain prints, use the diamond, 
and make himself 
ment.—At Mr. B. 
axe, H.C. 


ORTOISE-SHELL and HORN-EYE FRAME 

MAKING.—_WANTED, TWO MEN in the above; 

constant employment,—At T. Cole’s, 42, Water-street, 
Birmingham. 


pen TERS (Journeymen).—WANTD, a man to plain 
paint and paper a heuse.—Apply, T. 2. Thwaits, 
four doors from the Grosvenor Hotel, Pimlico. 


TO B& LET OR SOLD. 


immon’s, 


£\TEAM-POWER to Let, with great advantages.— 
1*. Apply 85, Charles-street, Hatton-garden, E.C. 


N ASFITTERS, IRONMONGERS, and Others.—For 
Sale, Goodwill, Stock, and Fixtures of a well-esta- 


blishad Gasfitting Business.—Address 174, Fleet-street. . 


TS WATCHMAKERS and JEWELLERS.—To be 

SOLD, the LEASE and GOODWILL of a highly re- 
spectable BUSINESS in the above line. Itis situate in 
a leading and fashionable thoroughfare west, and in the 
heart of an important residential district. A good 
clockwinding income. Rent moderate, and which is 
mostly returned by underletting. For particulars apply 
to Hooper and Shoveller, 10, Albion-place, Hyde-park- 
square. 


THAM-POWER TO LET, with convenient -Work- 

AY shops;also One Large Workshop without power ; 

ateway entrance ; rents very low.—At Park’s Works, 
ark-street, Hast-road, Hoxton. 


FOR SALE. 


4 REEHOLD PLOTS OF LAND, at West Brompton, 
North-end, Fulham, with good frontage and 
depths ; prices from £47 per plot, including every cost; 
a handsome sum can be realised by resale alone, the 
prices being first cost, payab'e by small deposit and 
monthly instalments of 10s,, with immediate possession, 
to build hcases in much demand, or use for garden pur- 
poses, many of the plots being cropped; the estate and 
soil is first-class, and to secure the pick apply immedi- 
ately to Mr. Wm. Williams, Land Agent, 18, Queen- 
street, Cheapside. 


TABLE LATHE, with face plate complete, centres 
2%, first-class finish (cheap), also sets of cast- 
ings for 2-horse’ power ‘engines, and 3} centre lathes. 
Stanley, 33, ‘Field-gate-street, Whitechapel, E. 
EACON AND CO., of the Kennet Iron Works, Read- 
5 img, haye designed a new and ‘beautiful little 
‘ENG of 1} horse power. The engines are warrgnted 
very good in every respect, and the price £12, 


generally useful; constant employ- ` 
8 l, Bury-street, §t, Mary- 


l 


ASSISTANTS.— . 


1 


OR SALE.—A SET of LATHE HEADS 4& centre, 


mendril with double cones-cylinder poppet head, with 
flat-handed thread to leading screw, price £5. Adver- 
tiser wishes for a set of Lathe heads without the back 
action, and might exchange for a suitable set.—Rev. J. 


for back gear, slide rest included, 10s. Slide rest castings 
2s. upwards, Planing to order.—Thos. Taylor, 
Chester-street, Hulme. Manchester. 


power, in good repair, suitable for Contractors or Agricul- 
tural purposes.—Apply to 8. Atkinson, North Thoresby, 
near Louth, Lincolnshire. ' 


complete, with fly-wheels, &c., LATHE, RIFLE TAR- 
GET, all good. BOX of GUNMAKER’S TOOLS, some 
BARRELS, &c.—Apply to A. Ruttle, 29, Upper Ormond- 

quay, Dublin. 


HOREEIED PLEDGES for SALE. Bargains to suit: 
Women’s Clothes, Beds, Bedding, Furniture, Watches, . 
Jewellery, and Miscellaneous Goods, at very low prices, | 
well worth attention.— William Masland, Pawnbroker } 


and Salesman, 44, and 46, Westminster-bridge-road, S. 
Monev Advanced. 


d most perfect and greatest wonders ever seen or heard in| 


a 
$ 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


with back action brass cog wheels aud pulley, 


Lukin, Pwllcrochan, Pembroke. 


SETS OF CASTINGS for PLANING MACHINE, 
£2 12s. 6d. SET of TABLE LATHE CASTINGS, 683., 


74, 


OR SA LE, Four Second-hand Portable Engines, made 
by HORNBY and TUXFORD, from 5 to’9-horse | 


O GUNMAKERS.—FOR SALE, one RIFLING 
MACHINE, TWO DOUBLE BORE BENCHES, 


every one. A large quantity of Men’s and! 


a 
Ho SALE, FOUR Steam-jacketed COPPERS, nearly | 

new. Allconnections. Will cook for 300. Suitable , 
for dyers or chemical pans. Also, a powerful Crab.— | 
John Gray and Co., 4, Botolph-lane, Eastcheap, E.C. | 


"DHE WONDER of the WORLD.—For SALE, a FAIRY 

SINGING BIRD and PERFORMING MAGICIAN. 
Upon a handsome gilt stand is seen a small table, at 
which stands the magician, who goes through an extra- 
ordinary magical performance; on the table is a golden 
perch upon which the fairy bird sings; it is only the 
size of a butterfly, and surpasses the celebrated piping . 
bullfinch, both in its natural movements and the variety 
and sweetness ofits song. This beautiful little songster 
sings for 15 minutes. These two automata are the, 


Europe. To be seen at Mr. BLAND’S Magical Reposi- 
tory, No. 478, New Oxford-street, opposite Mudie’s 
Library. 


HEMICAL APPARATUS (Set of Student’s) with 
Reagents, for SALE, cheap, a bargain.—H. P., 21, 
Rochester-road, N.W. 


ATHE.—FOR SALE, a first-class new 5-inch Centre 
Foot Lathe, complete.—Address Mr. Bayley, 23, 
i rlington-street, Clerkenwell. 


I ATHE for SALE ; five-inch centres, turned wheel, 
4 chucks, &c., lowest price £6 10s.—Taylor, 110, 
Fetter-lane. i 


ORSE-MACHINE to be SOLD, with fly-wheel and 
shafting, three drums, and driving-wheel, suitable 

for the working of Chaff-cutting Machines or Circular 
sos Benches. — Apply at 15, Pratt-street, Lambeth- 
road. l 


P IC CARRIAGE for SALE, 20 ft. long, 
: price £20; arrangements can be made for easy 
boy ments. =ApPpiy Mr. Barnes, 29, Bell-alley, Moorgate- 
street. 


Res GS (Quantity of Good Iron) for SALE ; alsoa, 
modern Shop-Front, &c.; very cheap.— 51, New 
Church-street, Lisson-grove. 


A® EGG-END BOILER, 26ft. by 7ft. In good con- 
dition.—Apply to Doonford and Co., Maindy Iron- 
works, Cardiff. 


NEW HORIZONTAL STHAM ENGINE, with two 

cylinders, 10in. diameter, 20in. stroke, complete,— 

ADDI t0 William Scott and Co., Phoenix Engine: Works, 
elfast. 


ECOND-HAND HIGH-PRESSURE HORIZONTAL 

) ENGINES FOR SALE, löin. diameter of cylinder, 
22in. stroke, link reversing motion to valves, all fittings 
of wrought iron; feed pump, throttle valve and heavy 
fly-wheel. Price £170 nett.—Isaac W. Boulton, Ashton- 
under-Lyne. 


ORTAR MILLS and PORTABLE STEAM- 
ENGINES for SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Steum and Water Gauges, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs. Jacks, Blocks, and other useful Machinery.—T. T. TAYLOR, 41, 
White-street, Borough, = 
N.B.—Plant and Machinery purchased (Cash). 


rN, 
FOR SALE, CHEAP, THE FOLLOWING 

ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER, 
Comprising 16 boxes of letters and figures. 400 ornamental tools, 57 
rollers, 4 agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &c. “A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
L5in. letter press, 2 small printing press and case of new type, &c, 
a litho’ press by Morden, 6-chamber revolver gun, by’ North and 
Savage, a quantity of ‘coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, ‘Kennington, ' 


a a 

ECOND-HAND PORTABLE ENGINE, with 
K9 NEW MORTAR MILL. The Engine, 5-horse-power, by Clayton - 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., and rollers!3ft., diameter. Price, com- 
plete, 145, Apply to Barrows and Carmichael, Engineers, Banbury. 
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WANTED TO PURCHASE. 
Want tọ BUY, a Good New or Second-hand Self- 
acting and Screw-cutting LATHE, 6in. centres, 


bed not less than 6ft. long, with change wheels complete. 
—Apply to M. M., Wosford, near Taunton.’ Í 


O BRICK and TIMBER MERCHANTS.—WANTED, 

a quantity of BRICKS and TIMBER, on an Estate 

near PeckLam-rye,—Apply to Mr. Roberts, 86, Hatton- 
garden, E.C. 


HLATINE PLANT.—WANTED to PURCHASE, 
either separately or entire, APPARATUS for the 
Manufacture of Cut Gelatine; or a small Business and 
Piant would not be objected to.—Address G. P., Messrs, 


Terry, Stoneman & Co.’s, 6, Hatton-garden, London, B.C, 


ANTED, a ROUCH’S or other Good PHOTO- 

GRAPHER’S PORTABLE TENT (with Fittings 

and Stand), suitable for Steroscopic work.—Address, 

stating price, weight, &c., R. A., 4, Castle-terrace, Brix- 
ton-road, S. 


GOOD Second-hand 10-horse power HORIZONTAL 

STEAM ENGINE, with CORNISH BOILER, also 

Two IRON CIRCULAR SAW BENCHES.—Apply to Jno. 

J. Lazarus, Packing Case Manufacturer, 28 and 29, Great 
Prescctt-street, Goodman’s-fields, E, 


THE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight 
more effective, more durable, and cost ċonsiderably less than any 
other kind of Driving Belt. Special Straps for Portable Engines 
Price Lists free. 

i Turner’s Patent Strap and Hose Company., 
Manufactory, Armit Works, Greenfield, Manchester. 
81, Mark-lane, London, E.C. 


Warehouse 
Mr, H. FERRABEE, Agent.” 


WESTON and CO., HAND-RAIL 


J èe MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every’ description of SOLID AND 
VENEERED HAND-RAILING, Tucluding Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


STEVENS’ S MODEL DOCKYARD, 

AND CITY TOY REPOSITORY, 22, Aldgate, London, E, frou 
Tower-hill. Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats, anchors, cannons, etc., and every requisite for Model 
Rigging, Models made to scale, Ensigns, burgees, and signal flags mage 
to order. Steam-ergines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam.- Size: län, 
long, price 3s, 6d. ; 19in. Jong, 5s. 6d.; 24in. long, 83. 6d.; 30in. long, 
18s. 6d.3 37in. Tong, 258. Packed for the country with full directions 
for working. Established 20 years. 


IPLEYS PATENT METALLIC PISTON 


is the only Pisten with the following advantages. It requires 
no springs, is self-expanding, has less fiiction, is always steam tight 
anda great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work,-all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions 
either ashore or afloat, resored without removing. Boring bars aod 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testymenials, will be forwarded, All letters to be addressed to A. 
RIEFLEY 14, Brook-street, Lambeth. 


ha a 
ESSRS. WELLS AND HALL have alw—ys 
x in stock every description of India-rubber, Silk, and Cotton 
“ red Wires for Electrical Instruments, Bells, &c, 
Also, Zine and Lead Wires, 
THE NEW SPIRAL VOLTAIC WATER BATTERY. 
~ “India-rubber and Shellac Varnishes supplied: 
MANSFIELD-STREET, SOUTHWARK, B.E. 


aod z 


AnD 21, GUTTER LANBE, EC. 


re ce ee ere Aa 
WV HEEL, RACK, and SCREW CUTTING, 

SPUR, BEVEL, RATCHET. WORM and INTERNAL 
WHEELS cut to any size or number of teéth ; also racks of any 
length or pitch. “Dividing plates drilled orlined. Screws cut to any 
size or piteh, J “Wilkinson, Engineer, St. -George’s “Works 83, -Bt. 


Se 


George’s-road, S. Lonflom. 


PAZENT SAFETY GAS TAP. 


—Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. Macintosh Jun., Craven Chambers 


- 10, Strand, London, Agents wanted. 


ECOND-HAND CASES OF MATHEMAs 

TICAL INSTRUMENTS, Theodolites, Levels,.Pentagraphs, Quac 
rants, Sextants, Universal Dials, Protractors, Circunifersntors, Pri‘= 
matic and Beam Compasses, Ivory and Boxwood Scales,'Land Chain: , 
&c., by Troughton and Simms, Elliott, Dollond, and dthers, at Wi’. 
LAWLEY’S, 78, Farringdon-street, City. ‘Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. “Instruments bought or exchanged 
Catalogags forwarded on receipt of three stamps for each. 


HOLERA,—Perfect Filtration.— 


The Silicated Carbon Filter Company—Works, 
Church-road, Battersea, S.W.—Sole Manufacturers of 
the PATENT ‘SILICATED CARBON FILTERS to the 
General Post Offices, Admiralty, snd other Goveru- 
ment Departments,—Lists and testimonials forwarded 
on application. 


OLLOWAY’S PILLS.—Health’s Fountain.— 

It cannot surely be necessary to remind any intelligent reader 

that the purity of the blood determines’ every invalii’s health and 
vigour, Holioway’s medi¢ine searches out the slightest taint in the 
vital fluid and neutralizes or expels it, so that the.circulation supports 
the systein’in place of* sowing the seeds of décay. When epidensics 
are advancing, vand disease-is steadily on the increase, it behoves 


everyone to havs a restorative like these Pills ready to.set right any 


irregularity in the.stomach, liver, bowels or kidneys. Holldway’s trégt- 
ment is especially suitable forthe young, delicate, and nervous, who 
are most susceptible of any-prévailing sickness,and whom violdnt 
measures would endanger little less than the epidemic, 
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ENGLISH MECHANIC AND MIRROR OF SCIENCE 


NEW BOOK . 


Just published, crown 8vo., cloth, 3s. 


HE P&8ACTICAL MILLWRIGHT’S and 
ENGINEER’S READY RECKONER, or Tables for Finding 
the Diameter and Power of Cog-wheels; Diameter, Weight, and 
Power of Shafts ; Diameter and Strength of Bolts, &c., &c. By 
THOMAS DIXON, 
London : E. and E. N. Spon, 16, Bucklersbury. 


Just published, price 1s., post free, 


NHIMNEYS, FURNACES, and FIRE- 


TLACES ; a Book for the use of Practical Engineers and 
Builders. With an Appendix on Smoke Prevention. By ROBERT 
ARMSTRONG. 

London: E. and F. N. Spon, 16, Bucklersbury. 


Just imported from New York, 18mo., cloth, 2s. each. 
IMHE ART of SAW-FILING, Scientifically 


ae and Explained, on Philosophical Principles, By H. W. 


HE CARPENTER’S and JOINER’S HAND- 


BOOK, containing a complete Treatise on Framing Hip and 
Valley Roofs. With much valuable instruction for Mechanics and 
Amateurs. By H. W. HOLLY. 


ee. 


HE BOSTON MACHINIST ; being a com- 


plete School for the Apprentice, as well as the advanced 
Machinist ; showing how to make and use every tool in every branch 
of the business, With a treatise on Screw and Gear Cutting. 
London ; E. and F. N. Spon, 16, Bucklersbury. 


TURNER’S AND FITTER’S HANDBOOK. 


By T. GREENWOOD, late of the Royal Arsenal. 
Price 1s. 6d., or Stamps, 
Fourth Edition improved and enlarged. 


i hae above is acknowledged by Practical 


men to be the best Guide, both for Wheel and 
Screw-cutting, &c., and to contain the most useful, 
reliable, and extensive sets of change wheels; besides 
the most simple Rules for the above, never before published, 
3,000 copies having been sold in about two months. 
The trade supplied. 
Apply, Messrs. Surra and GreEnwoop, Engineers, 
Lathe and Tool Makers, Reliance Iron Works, California, 
Halifax, Yorkshire. 


HILLING HANDY - BOOK ON 


BANKRUPTCY AND TRUST DEEDS, with 
Forms, Costs, and Suggestions for Practical Improve- 
ments. By G. M. WetHERFIELD, Solicitor, 54, Coleman- 
street, E.C. Uniform with ‘Shilling Handy-Book for 
Chancery, County Court Suitors.” N.B. Mr. W. can be 
consulted at very moderate cost. 


UNIVERSAL BREAKWATER, 1s. London: J. WEALE. 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders,’ & Engineers’ Valuer, 


ARBITRATOR AND ACCOUNTANT. 
Apply for his Circular of upwards of Fifty Trades for 
. Disposal. 


[A7 OOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—IDlustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective a ıd artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 

acd, 29, Hart-street, Bloomsbury, London, W.C. 


| ENGRAVINGS ON WOOD, 
Ty VERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and 
Advertisers, promptly executed, at the lowest prices, 
by J.F. NASH, 114, Strand, W.C, 

Estimates and Specimen Book sent Free of Charge. 


TBAWINGS, PLANS, ‘TRACINGS, &c., 


_ executed with accuracy and dispatch, on moderate terms, b 
MESSER and THORPE, Mechanical and General Osenghtan en 
‘8, Quality-court, Chancery-lane, W.C. M. and T, are thoroughly 
practical Engineers, 


TO MOP, BRUSH, AND BROOM MANUFACTURERS, 
AMUEL WASS having commenced 


} manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street. 
Lambeth, Price lists forwarded upon application. . 


NOW READY, SELLING BY THOUSANDS, 


THE IMPROVED CUCUMBER AND 


VEGETABLE SLICER. 


ie is sò arranged as to be used with the common 
table knife, being made of the best Turkey boxwood, with 
brass fittings, superbly tmned and finished, cannot possibly corrode 
or get out of order as most of the low priced slicers do; they are ad- 
mitted by all who see them to be the best slicers yet invented. T 
be had of most cutlers and ironmongers throughout the kingdom, 
{Price 1s. 6d. each.) : 


SAUSAGE AND MINCING MACHINES FROM 10s. 6d. 


J. COPPARD apd Co., Inventors, Patentees, and Manufacturers of 
Domestic Implements, 84, Fleet-stree London, E.C 


"YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease, Price Gd.and ls. per box, Observe the trade mark, H. Y; 
without which none are genuine. May be had of most respectable 
‘chemists in town and country.—Wholesale manufactory, 16, Carthu- 
‘aian-street, Aldersgate-street, E.C. London, 


| saving the great loss which arises from mixture with I 


[Ave, 24, 1866. 


“RECONNOITERER” GLASS, 


10s. 10d. SENT FREE. 
HIS “ TOURISTS’ FAVOURITE” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. ‘ The ‘ Reconnoiterer’ 
is very good.”—-Earl of Breadalbane. “I find it all you say; won- 
derfully powerful for so very small a glass.’—Earlof Caithness. ‘“ It 
is a beautiful glass.”—Lord Gifford, ‘ Most useful.’—Lord Garvagh. 
Remarkably good.”—Sir Digby Cayley. “It gives me complete 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘‘ Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq.. “I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than four timesits 
price,’—Notes and Queries. “ What Tourist. will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards. and men at 33 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer”’ and 
“ Hythe,” only to be had direct from, and by written application to, 
Baton & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W. No Agents anywhere. 


ODELSTEAMENGINES, BEAM, TABLE 


Horizontal, Vertical, Locomotive, Oscillatng, &c, with 
and without the Boilers, Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC. APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES. &c. 
Second hand and New. Catalogue two Stamps. DISSOLVING 
VIEWS and MAGIC LANTERNS, and SLIDES by all the best 
Painters. Catalogue two Stamps. JAMES BOWIE, 178, HIGH 
HOLBORN, 


BENS ON’S 
WATCHES AND CLOCKS. 


STEAM FACTORY FOR CLOCKS AND 


WATCHES. 
Watches from 2 to 200 Guineas. * 
Clocks , 1,200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. ; 
Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 
H. 


G. © O O M B$, 
BRANDON ROW, NEWINGTON CAUSEWAY, S.E. 


Opposite the “ NAPIER,” 


Girders, Wrought. 
Ditto, Cast. 
Columns, 

Tanks. 

Railings. 
Staircases. os 
` Machine Castings. l de 

Roofing. TAs 
All kinds of Cast on Wrought S2\7ykh: 

Tron Work estimated or | / : 


designed, : 
-` HOISTS FITTED TP 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. AND II., & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES 
THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
oNLy kind for which a Mepan has been AWARDED, and 
are now used exclusively by the English, Australian, and 


Indian Mints; the French, Russian, 
il! 


and other Continental Mints ; the 


Royal Arsenals of Woolwich, Brest, 
and Toulon, &c, &c, 3; and. have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority ofithese Melting Pots consist in 
their capability of melting on an average 


| 5 Forty Pourings of the most difficult 
|! 862 & 186 4 metals, and a still greater number of 
ATE MBAC those of an ordinary character, some of 
LATENT PLU them having actually reached the extra- 
\ CR cw ordinary number of 96 meltings, 
\ } UCIBLE ar They are unaffected by change of tem- 


perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable, 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 

o be about Seven Days; Steel Melting, which are found to Save 
Nearly 2 Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zinc Melting, lasting much longer than the ordinary Iron pois, and 
ron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &e., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, SW. 


THE LIVERPOOL AND LONDON AND 


GLOBE INSURANCE COMPANY. 


‘Orrices—l, Dale-street, Liverpool; 20 & 21, Poultry ; 


7, Cornhill; and Charing-cross, London. 


Invested Funds se nee we - £3,177,616 
Fire Premiums received in 1865 ... 739,332 
Life Premiums received in 1865 ... 250,103 


The last year’s Fire duty paid by this office amounted 
to £102,285 9s. 11d., exceeding by upwards of £34,000 
the amount paid by any other country office. 

The duty is now reduced to ls. 6d. per cent. on every 
description of property. 

In the Life Department policies are issued with liberal 
conditions, and guaranteed bonuses. 

_ Claims are payable in thirty days after admission. 


EUROPEAN ASSURANCE 
SOCIETY. 


T the Ordinary General Meeting of 


Shareholders, held at the Chief Offices of the 
Society, 316, Regent-street, London, on Friday, the ist 
of June, 1866, Henry Wickham Wickham, Esq., M.P., in 
the Chair, it was announced that— 

The Premiums on the New Life and 
Guarantee Policies issued during the 


year amounted to e.sessssesssssssreresrreere £43,463 6 0 
In the Fire Department, the Premiums 

on New Business amounted to............ - £18,962 13 5 
Making the Total of Premiums on the 

New Business of the Year ..............000 £62,425 19 6 


The gross amount received in Premiums 

during the Year WAS.......ccccccsssseseeere £310,623 11 7 
The Life, Fire, and Guarantee Claims paid 

during the year amounted, including 

Bonus additions, tO ..eesseressseserssersssesse £205,160 5 0 

It was stated that the progress of the Society’s 
Premium Revenue continued satisfactory, it having now 
reached the sum of £310,623, as against £169,658 in 1864, 
and £119,526 in 1860. 

The 31st of December last being the time appointed by 
the Deed of Settlement for an actuarial investigation of 
the affairs of the Society, the Directors have caused the 
necessary arrangements to be made for that purpose, 
and the result of such investigation will be communi- 
cated to the Shareholders as. soon as it has been 
completed. 

In the interim the warrants for the payment of the 
usual Interest, due June the 30th, at the rate of Five per 
cent., will be issued, payable on and after the 23rd day 
of July next. 

James Furnell, John Hedgins, Thomas Carlyle 
Hayward, and Robert Norton, M.D., Esqrs., Directors, 
and F., W..Goddard, Esq., Auditor, were re-elected. 

HENRY LAKE, Manager. 


THE THIRTY-FOURTH ANNUAL EXHIBITION OF | 


THE ROYAL CORNWALL 


; POLYTECHNIC SOCIETY, 
For the Encouragement of Science, and the Fine and 
Industrial Arts, ‘ 

Will be held in the Society’s Hall, Falmouth, Friday, 
September 14, 1866, and six following days. Silver 
and other Medals and Money Prizes will be awarded in 
the following departments, viz., Mechanical, Mining, 
Naval Architecture, Professional Fine Arts, Photogra- 

hy, &e. 
j Tiyan one Manufacturers, Artists, and others who 
may be desirous of exhibiting, are requested to commu- 
nicate with the Secretary. Any further information 
that may be desired as to time, rules, transit of articles, 
list of prizes and premiums, &c., &c., will be forwarded 
on application. No charge for space. 

Space or insertion in the Catalogue or Judges’ Books 
cannot be guaranteed after Saturday, September 8. 

Communications should be addressed to 

SYDNEY HODGES, Secretary. 

Polytechnic Hall, Falmouth, 

July 25,1866. - 


Be ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 
NOTTINGHAM MEETING.—AUGUST 22, 1866. 
President—W. R. GROVE, Esq., M.A., Q.C., F.R.S., &c. 


{ITY DEBT, COLLECTING AND 


CREDITORS’ LEGAL INQUIRY OFFICES.— 
Annual Subscription, One Guinea, Commission 5 per 
cent. No trouble; no risk. Detailed particulars of Mr. 
WETHERFIELD, Solicitor, 54, Coleman-street, H.C, 


Bacar nana cae ee Fe ema teee eens 
TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
COMPANIES, &c. 

PES PATENT MINERALISED 

AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves, Hose Pipes, Delivery and 
Washers. Suction. 

Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 


Flexible Tubings. | 

Patent Junction Rubber and Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers and others, To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, E.C. — f l 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 6ft, 4in, diameter 
in any thickness, 
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Royal Iusuranre- Company. 


THE ANNUAL MEETING 


Was held on FRIDAY, the 10th inst., 
CHARLES TURNER, Esq., M.P., in the Chair. 


The following 1 is an epitome of the Report : — 
“FIRE BR A NC H. 


“ The progress of the Company, as respects the amount of business effected, has been satisfactory , 
the returns of duty published by Parliament, on the motion of the Chairman of this — 
exhibiting by far the largest measure of increase which the Company has ever experienced. 


“The total net amount of Fire premium for the year, after deducting guarantees, is £414,733 13s. 
“LIFE BRANCH. | 


“Turning now to the Life Branch, it remains to be reported that the progress has been marked by 
unchecked success. This will be made clear by one or two statistical expositions. 


“Taking the four previous quinquennial periods, it is found that the first, from 1845 to 1849 
inclusive, commenced with a sum assured for— 


Year 1845 of £23,349 and ended the period with a total sum assured of £272,796 
The Second, 1850-54 
Do. 1850 95,650 | = do do. - 733,408 
The Third, 1855-60 | | 
Do. 1855 206,514 do. do. 1,655,678 
The Fourth, 1860-64 
Do. 1860 449,242 | do. | do. 3,439,215 


And now the first year of the fifth like period, viz., 1865, the Company has granted assurances for 
£886,663, nearly twice the amount at the commencement of the last quinquennial period. 


ae bi therefore, the result of the total five years, ending in the year 1869, were to have a corres- 
ponding increase with the previous periods. of five years each, the amount of business that would be 
effected in the quinquennial period now running would be more than has ever been on record in any 
= insurance establishment in this country. 


“The Directors have likewise to report that the Life funds have increased. by the sum of £103,146, 
the accumulated funds of this department now amounting to £740,458. As an addition of, at least, 
£100,000 per annum to these accumulations during the next ten years may now be fairly anticipated, 
it is within reasonable expectation that during this period the Life funds will approach nearly to 
£2,000,000 sterling. 


“The Directors propose to the. Proprietors that a dividend be ema of 3s. per Share, and a 
bonus of 4s. per Bhare, together 7s. per Share, free of income tax. 


“ Itis a matter of satisfaction to state that after withdrawing the amount of this ‘dividend and 
bonus from the profit and loss account, a credit balance will still remain to that account of no less 
than £62,076 9s. in addition to the reserve fund, which, by the augmentation of the year, now 
reaches the sum of £116,918 2s. 10d.” 


This Report was unanimously adopted. 
Te PERCY M. DOVE, Manager and Actuary. 


JOHN B. JOHNSTON, Secretary in London. 


UPFIELD GREEN, 

„y gg JOINERS HALE BUILDINGS, 79, UPPER THAMES STREET, BO, ` 

_ LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 

PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 
| | | RAPIDITY AND ECONOMY. | : 


NEW WORKS ON ENGINEERING, 


od 


i 


(Military, Civil, and Mechanical.) ...: 


ARCHİTECTURE, SURVEYING; MINING; BUILDING, MUNUMENTS, AND DECORATION, | 
PUBLISHED BY 
 ATOHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 

-. . & NEW LIST OF- WORKS SENT FREE TO ORDER BY POST. | 

4» RITISH AND FOREIGN PATENTS AN D THE REGISTRATION OF DESIGNS. 
“~ Mr. H. H. MURDOCH having succedddd to tid Badinéss of hid Inte Father, which hasbeen established upwaras 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting tha 
. Various modes of securing protestion for inventions at.homeaad abroad, may be had, Gratis, by applying (personally 
; or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON. - 
| RAR: VAUGHAN, Moniber ot the Society of Arts, British, Foreign, and Colonia! 

af a ee) ee ae eee Potent Avent: 64, Chancery-lane, W.O, a ee ee ere 
Transacts every description of business connected with Letters Patent for Inventions. Provisional Protection, @'to 
` 8 guineas, . A “ Guide to Inventors” free by post. | | 


JOHN SWAIN, 
DRAUGHTSMAN & ENGRAVER ON WOOD, 
Aecharical Designs. Ornaviental Westgns, Pretovial Weeigne, 
| | CATALOGUES ILLUSTRATED: es 
ALL WORK EXECUTED WITH THE GREATEST CARE BY 
_ Estimates supplied with promptness. — 
Country orders executed with the utmost care and despatch. 
@ e266, STRAND, LONDON, W.O. 


wih eo 


SCIENTIFIC INSTRUMENTS 


Of every description can be hid-at the Manufactory of 


MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), -` l 

11 AND 12, BEAK STREET, REGENT STREET, W. 

~ Sole Agent for Geissler’s Vacuum Tubes. | - i 
o Prize MEDAL, 1862, FoR Microscopes, Inpuction Corrs, &o. E 
'NVENTIONS and PATENTS PATENT HOLLOW STEAM PACKING. 


WORKED or SOLD by Mr. COCHRANE, 27, Buck- | QVHE great and peculiar advantages of this 


E ; ; - -ati acking consist in its remaining perfectly elastic, and is so con- 
- sbury, eerie aaa London, No Fee for Consultation Tried and applied that the pressure of the steam itself makes the 
i ASAS @ 


joint by entering the packing from the cylinder; thus the many 
“WALLIS & Co.’s CYLINDRICAL ENVELOPE. 


objections to packing previously existing are effectually removed., - 
AND 


Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
PATENT “CAP” FOR MAPS, PLANS, DRAWINGS, &e. | 


INVENTORS ASSISTED 


IÈ Securing, Carrying Out, and Disposing. of 
their Inventions.—Apply to Messrs. B. BROWNE and CO. 
British and Foreign Patent Office, 49, King William-street, London- 


pridge. 
, A Pamphlet gratis, on Cost of Patents, may be had on application, 


SOUL AND C0., 3, LEADENHALL STREET, 
LONDON, E.C: T aar 
Pressure & Vacuum Gauges, { Marine Engine Governors, 
Steam Engine Indicators. | Engine Room Telegraphs. - 
Engine Counters (& Clocks) | Salinometers (Long, How). 
Engine Room Fittings and | Thermometers, Hydro- 
Tools. meters. 


ASSISTANCE AND ADVICE TO INVENTORS. 

i R. M. A. SOUL, (Member of Society of Arts) Patent 
Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THA, NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS, A Circular of Information free by post, on applica- 
tion to the Patent Offied; 3, Leadenhall St, London, E:¢, 


R. WHITE, BRITISH and 
FOREIGN PATENT AGENT, 68, Queen-street, 
Cheapside, London; H.C. Mr. White having correspon- 
dents in the chief cities of Europe can present to his | 
' Clients unusually advantageous facilities for Foreign 
Patents. British Patents secured, and Provisional Pro- 
tections upon advantageous terms, 


—— eee 
P ATENTS FOR INVENTIONS. — Messrs. 
...: DAVIES and HUNT procure British and foréign, paténts at 
moderate charges, Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. _ 


[NVEN TIONS secured by Patent or Regis- | 


tration, on moderate terms, by application to Mr. WILLIAM | 
BROOKES (of upwards of 25 years’ experience in such matters). 
British and Foreign Patent Agency, 62, Chancery-lane, Londun, W.O, 


NVENTORS requiricg Home, Foreign, 

- and Colonial PATENTS and REGISTRATIONS, may 
obtain advice and information from Mr. HENRY, Memb, 
Soc, Arts, Assoc. Soc. Engineers, Author of ‘De- 
ferice of the Patent Law,” Patent, Registration and 
Copyright Agent, 68, Fleet-street, corner of and entrance 
n Whitefriars-street. Technical translations, drawings 
and lithographs prepared. 


O INVENTORS. Messrs. HARRIS 


and MILLS, Patent Agents and Mechanical 
Draughtsmen, No. 35, Southampton-buildings, Chancery- 
lane, W.C. (from CARPMAEL and Co.), undertake all 
business connected with Patents forInventions in tha 
United Kindom, the Colonies, and all Foreign Countries 
Provisional protection, £8 8s, l 


A 


ATENTS.—INVENTORS 
-~ ASSISTED AND PATENTS SECURED upon 
easy terms, and the Sale and Working of Patents 
negotiated. Address, ‘‘ Engineer,” INGRAM & Co., 
9; Parliament-street, Westminster, London. 
N.B.—Drawings, Tracings, and Plans at a very 
moderate charge: 


INVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on .application. Apply to EDWARD GRIFFITH 
Brewer (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


TSVENTIONS PERFECTED and all kinds | 


of Machinery manufactured by S. SMITH, 204, High Holborn, 
London, iy ae : 


a oe 
r350 INVENTORS.—GEN ERAL 
PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris:; 83,- Rue des Minimes, Brussels. Provisional: pro~ 
tection, £7 ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on app'ication. 


2; OTICE TO INVENTORS.—Office for | 

; Patents, 4, Trafalgar-square, Charing-cross. Printed 
_ instructions (gratis) as to the Cost of PATENTS, for Great 
` Britain or foreign countries. Advice and assistance in 
disposing of or working-inventions. Branch offices and 
agencies in every Continental State and in America. 
Estuviished 80 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
bv 'etter to Messrs. PRINCE and Co, Patent Office, 4, 
‘TRsF42.GAR-SQUARE, CHARING-CROS8S, W.C, 


a Bee 
sat i ‘O INVENTORS.—The GENERAL 
PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and’ 
Moderate Charges, anid transacts all business connected. with. Patents: | 
Unusual facilities offered. A HANDBOOK gratis, j 
f CHARLES 8, BAKER, C.E., Secretary and Manager, 


Price list or circular, with full description of packing, to'be had of 
the only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Disc at end 


Bags, Air-proof Goods, or any description of India-rubber articles 
FRET CAG y = 
Niej n —— 


made to order. — 
of “ Cap.” Cylindrical Envelope for book post. ` 


f Showing plan “ Capped.” 

MESSRS. WALLIS and Co., beg to draw the 

attention of the Colliery Proprietors, Mining Surveyors, Iron 

Masters, Engineers, Architects, &c., to their invention for the pro- 
tection and preservation of every kind of maps, plans, drawings, and 
indeed, of rolled documents in general. l 
. Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of 
reference, much time islost when any particular map is required, _ 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the“ Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&c., from being frayed, torn or damaged. (3.) That it economises 
space. (4) That it affords a ready index, there being six spaces on 
the “Cap” for titles or numbers. Any map can be found without 
delay or trouble. Messrs. Wallis & Co.’s “ Covered Case ” for more 
valuable plans, maps, drawings, &c., will be found as useful asa tin 
ease at one-fourth its price. The cylindrical envelope is for the 
conveyance of maps, plans, &c., by book post, or otherwise ; it 
affords great‘ facilities for transmission saving the expense of wooden 
rollers, and can be used again and again. 

Can be had Retail of ann Stationers, and Wholesale onty of the 

tas fw (Patentees, o o ` 

Wm. WALLIS and Co., Law ard Parliamentary Stationers, 

1, Charles-street, Parliament-street Westminster, 8.W. 


IRON RIERCHAN 
_. SNOW HILL, 
BIRMINGHAM. 


One Minute’s walk from the Great Western Railway Station 
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BOOKS OF SECTIONS SUPPLIED on APPLICATION. 


ENGLIS 
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RANTS PATENT PORTABLE — © EXOELSIOR,” “PRIZE MEDAL” 
e a iooone ave cl oe 7 Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out l 
farmyard manure, especially when the land is too wot f ee en i settee < (fir hs se nae aes 
for carting. Earth moved and lakes emptied by con- [S easy to operate, simple to learn, quiet in action, and not liable to 

derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no rewinding, and the seam, if cut at every 
inch, willnotrip. Price from £6 és.—Price Lists Free. 


tract. Full particulars on application to Mr. J. Grant, 
at his Steam Factory Love-lane, Bankside, Southwark, 
WHIGHT & MANN, 
143; HOLBORN BARKS, LONDON. 


S.E, 
MANUFACTORY—GIPPING WORKS, IPSWICH. 


È 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


l l Manufacturers of Materials for . 
WHEELER & WILSON’S SEWING MACHINES, 
Are now able to supply makers of the above machines en) ee © ee eee 
with all the castings, &c., required for them. Also i i cad as pene, eda: 

Hooke ready for use, well-finished, and every one tested. THE WORKING MAN’S SEWING 

A complete set oe oe, Stand, Crank, and ele 3 MACHINE. 
the machine castings planed and bored; together with Bias aes : eee 
a Hook in good working condition, which will be for- | __ Honourable mention awarded at the 
warded to any part on the receipt of P. O. order tothe | WEST LONDON INDUSTRIAL 
amount of £2, Hebden Bridge, Manchester. EXHIBITION. 

For Families, Tailors, Dressmakers, Mantle- 


LAMBERT, BROTHERS, makers, Umbrella makers, Ladies’ outfitters, _. ==— 


Embroiderers, &c., &c. It is exceedingly == == 


RON AN RAS : | 3 see 
TUBE MILLS, IRON D BRASS WORKS, simple, not liable to, derangement, can be SSS 
understood ant worked by a child, and One twelftir fall size. 


WALSALL. 
= strangers to machinery can readily understand 
it from the illustrated instructions sent with it. Its work is quite elastic, 
stronger than that done by hand, and will not wash or wear out before the 
goods themselves. It uses silk, worsted, thread, or cotton, from one ordinary 
reel, using less to produce the same strength than any other class of machine. 
The only essential extras really requisite are, say one dozen mixed needles, 
1s.6d. and oil can, 6d. Withitslatest improvements it works on thick, thin, 
or glazed goods, without alteration, and on the receipt of a P.O.O. for amount, 
made payable at Pentonville-road, one will bé sent to any address. 
W. STAINTON, 26, LIVERPOOL-STREET, KING’S-CROSS, LONDON. 
In addition tothe above the attention of Shoemakers is called to the Duplex, 
or double action machine, for doing their ordinary work, as well as putting 


new elastics into old boots, &c. 


Crickmer’s Patent Elastic Metallic Packing. 
FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 


A | PATENT WIRE GAUZE JOINT PACKING.. .. 1s. 6d. per lb. | INDIA-RUBBER CORE PACKING (HEMP)... « Is. dd. 
| | CRICKMER’S PATENT PACKING. .. e s. 283d. yy Do. Do. Do. (COTTON) .. 28: 6d. 
This Packing takes less Tallow to lubricate. it, than any. other, and being a Pliable Metallic Surface requiring but little Pressure 
- keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. l 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. . ; 
CAUTION.—Engineers, Millowners, and others are Cautioned against Purchfsing a Spurious Metallic Packing, purporting to be Orickmer’s; 
THE GENUINE CAN ONLY BE OBTAINED FROM 


- , ALEX. ROSS AND CO. . -n 
GRANGE ROAD, BERMONDSEY, or their Authorbied Agente Priod Lists on Application. 


PHILLIPS & COMPANY’S The Best and Cheapest Teas 
en Pf ¢ In England are at all times to be obtained at 
E 


“| PHILLIPS and COMPANY, Tea Merchants 


= E f Achy : 8, KING WILLIAM STREET. CITY, LONDON, E.C. 
z - ER oe NE ec . Strong to Fins Black Tea, 1s, Gd., 2s., 2s. 6d., to 8s. per lb 
Sar R eee Se pues Ahi eee N i ii 4 a a INS r Most Delicious Black Tea is now. only $g, 6d. per lb. 
SSE ee | hh RS A REIR: A A pH RARE, CHOICE COFFEE, Is. 4d., 1s. 6d., 1s, 8d. . 
i a7 eo BAD ) Ni a ee Gi ian Ni an. . have A TS; their unrivalled Teas are therefore 
WRO GHT JRO" TUBE AND ETTINGS FOR GAS ~A O SO)" THE BEST AND CHEAPEST, Inferior Houses copy this statement foc 
i R Eoy : CRUG SERRE obvious reasons. Therefore be particular in addressing to © 
AP WELDED BOILER TUBES. SEDE VALVES. O a T PHELLIPS & Co., Ted Merchants, 8, King William-street, City, 
BRASS GAS JOINTS, BURNERS, CHANDELIERS, &o. TRADE MARK. i London: EG 
E E A E A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. 
N PUMPS : PHILLIPS and CO. send all goods CARRIAGE FRE “, by their own Vans, within eight miles. of No.8, King Wiliam- 


street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OB MARKED 
PERIN’S PATENT FRENCH BAND | TOWN 1N ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO, have no connection with any House 


SAW BLADES. in Worcester or Swansea, 


Prenat SED 


SAMUEL WORSSAM & CO. 


BOOTS! BOOTS!! BOOTS!!! iti 
LL PERSONS REQUIRING COMFORT, NEAT MEUN 


Having purchased of M, Perin, of Paris, the sole i a a if NESS, and DURABILITY in the above named articles aro invited to MHI 
Teele Uae Re oa bar te e ae | i | try the “ EUPODION BOOTS” with “ MOLE’S PATENT HEELS,” they are WHRHES 
YAM unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes, 


that they are now in a position to supply these Saws 
irom 1-16th ofan inch to 8 inches ın width, and up 
to 50 feet in length. A 
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The -vast superiority. of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted, 


6, Pembroke-terrace, Gloucester-read, Regent's 


2in, wide. from which they can supply orders to any Park, near | Chalk f Farm. 
part of the kingdom, within twenty-four hours THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. 


W notice. ; : i 
3 l Lonpon Aaents.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-toad; Mr. Carter, Leather Soller, K 
i For Price Lists apply to road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr, Chapman, Leather Seller, 


DN SAMUEL WORSSAM & CO. Kennington-lane, S.B. 


“et 


S. W.and Co. keep a large stock of all sizes up to 


Ee 


j if 
Y y _. SAW MILL ENGINEERS, 
SY’ 304, KING'S-ROAD, CHELSEA. 
ATONAL INSTITOTION for DISEASES T . l 
N ir i E | WATER BAR FOR FRENCH CASEMENTS, 


on Wednesday aud Satu:day eveniugs from Seven till Nine, 


Free letters are available for necessitous applicants, l . 
THOMAS RUBINSON Hon, Sec. N.B. None guaranteed unless stamped with name and address, 


Physician—Dr. BAKR MEADOWS, ‘ Hinde-street, Ww. a : ; . er . 
Open on Movdey and Tharsty eventug fr Pive HN, Bigti, and 69, PRINCES STREET, LEICESTER SQUARE, LONDON 
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LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR Trade 
AMATEUR TURNERS. MM 
Lathes Complete, £7 5s., £9, £11, £16 16s, 
Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FILES and Toots of every description. Mark = 
AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills ; 7 i 
AMERICAN SCROLL CHUCKS OF ALL SIZES. T H E 
JOSEPH BUCK, 
124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, §. 


on each 


Telescope. 


S PE, 
WITH LEATHER SLING AND CASE, 10s. 6d.; OR WITH ASTRONOMICAL 
EY E-PIECE, 15s. 6d. ; 


This Telescope has an Achromatic Object-Glass 1'1 inch in diameter, It possesses a magnifying power of 144 times 
superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN MILES. The 


2 Š ? > 
ce ‘|| Loe weet ™ AMATEURS Astronomical Eye-piece and Sun-glass, magnifying 324 times Superficial, converts it into an Astronomical Teleseope, 
ara. -i s7 ERA L ATHES showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
Be Mg IA A oO i ° rate, and are equal in every respect to one of a much higher price, 


Sm Rd. PEARCE, | Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E.G. Wood, at the Chief office 
~c E ES = a in No. 12. ILLUSTRATED DESCRIPTION POST FREE, 


| i = oe oo i MANUFACTURED ONLY BY E. G. Woop, OPTICIAN, ETC., 74, CHEAPSIDE, LONDON. 
; art oes ESTABLISHED EIGHTY YEARS. 
BOROUGH, S.E. PAPIER MACHE ENRICHMENT MANUFACTORY. 
= Lathes ready for use W.SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
- SO SA Estimates on receipt of Detailed Drawings. 


LATHE WORKS. 
QAMUEL COHEN AND SON, 


ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, We t 8 nithfield, London, E.C., have on hand the 
largest stock in England ı £ every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses.—Screw-cutting, Turning, Boring, and 
Plining for the Trade.—Several second-hand planing and drilling 
machines to be disposed of.— Illustrated Catalogue on application. 


L. SUGDEN AND Co. 


SAW MILLS AND MANUFACTURING JOINERS, 
PREPARED FLOORING, MATCHED 
BOARDS, ETC. 


WESTMORELAND WORKS, 


WALWORTH COMMON. 
PRICE LISTS ON APPLICATION 


| aan C =) *~ | MOREWOOD’S PATENT CONTINUOUS ROOFING SHEETS of GALVANISED IRON 


He In lengths of 50 to 500ft. and upwards, by 2ft. wide. CHEAPER THAN FELT WHEN FIXED COMPLETE, 


For price, instructions as to fixing, &c., apply to the patentees, 


MOREWOOD & Co, 


DOWGATE DOCK, UPPER THAMES STREET, LONDON, E.C.; LION WORKS, BIRMINGHAM, AND 
-ETTINGSHALL IRON WORKS, BILSTON. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, an 
manufactured with MARVELLOUS ACCURACY, may be obtained of . 


RICHARD LLOYD. 


ACHINE TOOLS, AS LATHES, 


L aungi Slotngi Tuno Shaping, ee ee ues MILL AND MACHINE IRONMONGER. 
Saw Benches Lifting Grabs Jacke Blowing Fans, Small: Sten 135, STEELHOUSE LANE, BIRMINGHAM, 


ngi @ Parallel Vices, Gl d Grindstone Troughs, i : ; : 
Alok EDWIN J, OXLEY. Engineers Tool Depot, 43, Portete | Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 
Manchester. 


HEATED AIR ENGINE. $ CHANGE WHEELS FORSCREW-CUTTING LATHES. 


OR all small purposes, such as driving Printing IN ; l r ` 
Frees aod aies asine pewag a | ROSCOES SELF-ACTING LUBRICATORS 
a a Use) the above Engine is the cheapest that : 
can be found. 
It can be run for 10 hours a day, for an expense of FOR STE AM EN GINES. 


from five to six shillings a week, reckoning coals at , ’ sn Ss rae , 
thirty shillings a ton. It needs no engineer, and | Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 


twenty minutes attention suffices to run it aday. No j| Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 
water being used all danger of an explosion is done 


away with. For farther particulars apply to ways; and on every description of oe potas and Stationary Engines, Steam 

W. Y. EDWARDS AND CO., | ey ee 

7, CASTLE STREET, FALCON SQUARE, CITY, TESTIMONIALS AND PRICES POST FREE, 
LONDON. APPLY TO 
AF ATHEMATICAL INSTRUMENTS of SA7 NY NW BLY 
A a duality a ee prica Pa F. STANLEY, Great E D I N FT- E f 
ur 5 » W.O. 
from 10s. 6d. to £40. Pricelist sent post free. Stanley's treating on 39a, KING WILLIAM STREET, CITY 
Mathematical Drawing Instruments, 5s. post free. a 2 l ‘ 4 
LATE ' 
ATHEMATICAL DRAWING INSTRU- - 
MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 5l ? CHEAPSIDE, B.C. ; 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &, The above Lubricators grease every particle of steam previous to its passing through the valves into 
k the cylinders. 


GRANGE KOAD, BERMON 


E okr d 
; A Bac 2 ett, Soe i AS 
By Her Masesry’s De EF Ge St ROYAL LETTERS PATENT. 
PPE RN 
” a — ori 


201, Wes-minster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
mie Mea Every article warranted. Second-hand Instruments of 
all kinds, b the best makers, always in stock, 


J, T. & T. OAKLEY’S DOUBLE PACUMAT/C GARDEN. PUMPS, 
THE BEST AND CHEAPEST MADE. 


TESTIMONIALS. i 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 
Prize Certificate awarded by the Jury of the Royal Horticultural 
Society, July 24, 1864. 

EXTRA PRIZE certificate awarded by the Floricultural Society 
Walthamstow, August 31, 1864. 

Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 
PATENT. | 


ENRY EVANS, 1, Endell-street, 


. Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton- 
covered Wire of high conducting power in any size or 
quantity, Battery Cells, Porous Pots, Binding Screws, 

Ce 


- 


DSEY, London, §.Ẹ. 
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TUCKS 


PATENT PACKIN G FOR. STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &e. 


J. H. TUCK AND CO., 
~. begxto call attention to the annexed 
\ “TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PATENT PACKING, as also 
upon their 
. VALVES GUARANTEED QUALITY, 

Sneer InDIA-RUBBER. 

BUFFERS, . 

Hose, TUBING, BANDING, &e. 


J. H. TUCK AND.CO. 116, 
CANNON STREET, E.C. 


TRADE MARK. WORKS, LAMBETH. 
Contractors to the Admiralty. 


= STEAM ENGINES, 


avli N Ù. 2: HORSE POWER, 
TE DAN a | Horizontal, with Governors, 
yy Pumps, &c., 
= Complete, £15 15s, 
TRON CO RN BINS des Seis 258. 


WHEELBARROWS dee oss .. 268. 
CHAFF CUTTERS s. bsa eee 45s. 


LAWN MOWERS... avec: eee ... 708. 
GARDEN ROLLERS A e. 858. 
GARDEN SEATS. 19s. 


HURDLES & WIRE NETTING: 
RAY, MEAD, AND CO. 
38, UPPER THAMES STREET, LONDON, E.C. 


And Trolway Iron Works, Bethnal. Green, N. E. 
Price Lists on application. on) 


WATER-POWER ENGINES! 
eee Compact and Economical 


Engines have now been mostsuccessfully amrin towork- 
ing Hoists and Cranes in Warehouses, and to the driving of 
Bovk-printing and various other machines, They greatly 
- supersede the steam - engine’ for. occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconveniénce. 


Applications may be made to the Patented, JOHN l 


RAMSBOTTOM and Co., Hydraulic Engineers, Black 


Bradford, Y i alira, T, M. PEAROE:; 25, OEE 


J AM E s M U N R 0 
(From Messrs. Holtzapffel and Co.) 
ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing. Machines for Amateurs and Manu- 
facturers. All kinds of Latne, Apparatus for Ornamental Turning, 
Engineer’s:.. Tools, e: Boring, turning, planing, screw and wheel 
cutting, dividing, .& 
_h ‘GiBgON-STREET, WATERLOO-R0AD, Ss. 
W.& A. GLOVER, 
ENGINEERS, MACHINISTS 


LATHE, AND TOOL MAKERS, 
191, OLD KENT ROAD. 
SMALL SOREW CUTTING, TURNING, AND PLANING, | 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, g. E. 
W. H. PEARCE, ., 
LATHE AND. TOOL. MAKER, 


Begs to inforin his numerous Friends. and Patrons that he’ has now : 


removed to the ahove address, 


AMATEURS LATHES from 358, 


J OSHPH STAN OEY, 
, (Late Foreman at Dävid Hart’s,) 


ENGINEER AND. BUILDERS PATTERN 


33, FIELDG@ATE- STREET, W HITECHAPEL-ROAD, E, 


Patterns designed and arranged: rrom instruction according to 
requirement, 


Castings for Model Engines: Kept i in stock, 
LEATHER DRIVING BANDS 
for ‘Machinery (Well Stre R ‘at tahied), 

Leather Hose Pipes, Fite Buckets, &o. 
W. GOODWIN; AnD co., MÅ 
73, SUN STREET, BISHOPS 
LON DON. y 
_. Price List Fies.. 


Saita STREET; 


QTEAM PUMPS, for Feeding Boilers, Raising | 


Water, Turning Auxiliary .Power. &c, - Sizes from 24in. to 
12in. diameter, PORTABLE. STEAM: ENGINES, from 4-horse power 
and upwards, fitted to ordinary. Horizontal Multitubular Boilers. 
JOHN CAMERON, Egerton- street, Tron Works, Hulme, Manchester 


NSTRUCTION IN CIVIE} 
ENGINEERING, Marine and. Land Surveying, 


Levelling, Estimating, &c. For. terms, -apply to Mr.. 


'UFACTURERS: | 


FOR THE EFFICIENT CLEANSING AND EXAMINATION OF HOUSE DRAINS AT ANY TIME, 


Manufactured Solely by 


_ JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
| -~ FOR MARCUS BOURNE NEWTON, | 
WHARF No. 4, KING'S CROSS GOODS STATION, LONDON, 


: Where is’ always on hand a large Stock of 


SALT- GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in, DIAMETER; FIRE 


BRICKS; CLAY RETORTS ; and TERRA-COrTA GOODS OF ALL DESCRIPTION. 
-Adamantine- Clinker S, White Glazed Br icks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. 
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MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE © 


KITCHEN 
RANGES, 
` ENGINEER, 


wo AND 
HOT-WATER BATH 
APPARATUS ERECTOR, 
y Watér-strdeé, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C, 
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Estimates sent, post-free, on applica- 
i tion. 


IMMENSE SAVING OF LABOUR. 


TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, Åc., &ö. 


BLAKE’S PATENT STONE BREAKER; 
OR ORE CRUSHING MACHINE, 


For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind. 
It is rapidly making its way to all parts of the globe, being now in profitable use in California, Washoe, Lake 


: testimonials : — 


Superior, Australia, Cuba, Chili, Brazil, and throughout the United States and England. Read extr acts of 


M . 


E 


FOUIUAINS LEEDS 


SCOTT TUCKER (late Colonial ENGINEER at the Cape | 


of Good Hope), 31, Duke-street, Westminster. 
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H. R. Marsden, Esq. 

Sir,—We have used Blake’s Patent Stone Breaker, 
made by you, for the last twelve months. crushing 
emery, &c, and it has given every satisfaction: Some 
time after starting the Machine, a piece of the 
moveable jaw abcut 201b. weight, chilled cast iron, 
broke off, and was crushed in the jaws of the machine 
to the size fixed for crushing the emery. 

. THOMAS GOLDSW ORTHY & SONS. 


Alkali Works. near Wednesbury. 
Lat first thought the outlay too much for so simple an 
article, but how think it money well spent. 
WILLIAM HUNT. 


‘Wels: Gota Mining Company, Dolgelly. 
The stone breaker does its work admirably, crushing 
the hardest stones and (iarta: WM. DANIEL, 


23 Our 15 by 7in. machine has has broken 4 tons of hard 
tin winstone in 20 minutes, for fine road metal. free from 
> dust. . MESSRS, ORD & MADDISON. 
Stone and Lime Merchants, Darlington. 


__ . Kirkless: Hall, near Wigan, 
ilii Each, of my. ‘machines breaks from 100 to 120 tons of 
“ARH Rimestone or ore’ per aay co hours), ata Saving of dd. 
i per ton, ` JOEN LANCESTER. 


Avoca, Ireland. 
My erusher does’ its work most satisfactorily. Jt 
will break 10 tons of the hardest copper ore stone per 
hour. WM. G. ROBERTS, 


General Fremont’s Mines, California, 
Thé 15 by vin. machine effects a saving of the labour 
of about 30 men, or 75 dollars per day, The high esti- 
mation in which we hold your invention is shown by 
‘the fact that Mr, Park has just ordered a third machize 
for this estate. 8 ILAS WILLIAM, 


For CIKOULAES AND TESTIMONIALS APPLY TO 


R. MARSDEN, SOHO FOUNDRY, 


MEADOW LANE, LEEDS. 


ONLY MAKER IN THE UNITED KINGDOM, 
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W. BLACK ETT, 


Hope enwerks 106, southwark Bridge Road, London (Established in the Year 1851), 
- MANUFACTURER OF l 


ENGINEERS, MILLWRIGHTS;, IRON ` SHIPBUILDERY, AND BOILERMAKERS’ TOOLS, 
FROM NEW AND IMPROVED PATTERNS, 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turni ing Lathes, 64, 7, 8, 10, 11,143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. long. Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in, stroke ; 
Punching and Shearing Machines for +, 3, 4, $ 2, %, and lin. plate; double-ended ditto, for Z and lin. plate; Shaping ‘Machine, 10in. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long; stroke 16in.;’ Plate-bending'Rolls, 8ft. 6in. long; Planing 
Machine 4ft x 2ft. ditto, adin. x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


MERCHANTS: AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large assortment ot 


ENGINEERÐY TOOLS 


Aro always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good oe. 
| _ For price and further particulars apply as above, | 


Self-acting, Turning, and Screw-Cutting alain ay 
- OF THE FOLLOWING SIZES, | H 
For Sale, and Ready for Delivery :— al [ae Ep 
Height of Centres, Length of Bed ra MU 
63 Inches, - 6 Feet. pia à 
ee ' s 
a € »o 8 ” 
8 99 12 PEJ 
y 8 - ” 3 ” 
10 - f 16 ” 
12 16 99 
10 18 
144 20s 
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ESSON’S IMPROVED CONSTRUCTION OF GAS METERS. 
orrnovenayrs in the construction of gas ham, and relates to certain improved mechanical | a , corresponding view of the second modification 
meters have formed the subject of many a arrangements in meters, based upon an invention In Fig. 1 the circular box, A, containing the 
patent, and doubtless will long continue to do so. | for which a patent was taken out in 1858. measuring drum, is of the construction generally 
The last wehave to note as being “‘proceeded with ” Fig. 1 is an elevation, showing the main interior employed for wet gas meters, having attached to 
is that of Mr. W. Esson, of New House, Chelten- | working parts of the first modification, Fig. 2 being 


NO, 23.—VOL. III, 


its front portion the rectan gular box_B, containing 


490 


the inlet valve ©, float D, inlet chamber E, and 
partly vertical and horizontal diaphragm F. The 
gas from the main is brought by a service pipe 
attached to the coupling or union joint G, into the 
inlet chamber E, and passing through the valve ©, 
enters. by the pipe @! into the saturation chamber 
H, whence it escapes by the curved pipe I into 
the interior of the drum, The bottom diaphragm, 


forming the bottom of the fountain, has a part 


about. its centre raised to some distance, into which 
the air-tube, K, is fixed ; by this arrangement the 
lower part of this tube has continual access to the 
water and gas. The seal tube L is fixed to the top 
of the meter case by a screw joint, as usual; this 
dips into the water sufficiently low to ensure the 
seal, the layer of water equal to the difference at 
the levels at the bottom orifice of the air tube K, 
and seal tube L, constituting the seal. The infex 
spindle, M, passes through the tube, and through a 
hole in the bottom plate, or diaphragm of the 
fountain. By this modification the necessity for 
fixing the seal tube into the lower fountain plate (as 
has hitherto been done in some wet meters—as 
well as the screw joint for holding the same) is 
avoided. 

In Fig. 2 the gas enters the saturation chamber 
H, by the pipe G!, and is conducted into the drum 
by means of the curved pipe I.. The chief diffe- 
rence between this and the preceding modification 
is that a diaphragm, M, is carried below that 
raised part of the fountain plate into which the 
air tube, K, is fixed ; and in this diaphragm a hole 
is made, through which an upturned part of the 
wire or stem earrying the float and valve passes, in 
order, by motion of the float, to keep the hole 
clear. The use of this hole is to produce a depres- 
sion of the water in the air-pipe chamber more 
gradually than it would occtrif no diaphragm was 
present—or to cause the depression in the air—pipe 
chamber to be less sudden than what takes place in 
the body of the meter: this variation in the 
depression being produced by the water having to 
pass through go contracted a passage, and 80 as to 
compel the whole of the water, which may at any 
time passfrom theair-pipe chamber, O, to thechamber 
below, P, to escape only through the small hole in 
the diaphragm ; a vertical diaphragm is placed at 
the back of the air-pipe chamber, separating it to a 
certain extent from the body of the meter contain- 
ing the drum ; 
diaphragm is shown by the line a, t, and is slightly 
higher than thé level of the opening into the air- 
pipe K. The other parts of this meter are similar 
. to those described in reference to Fig. 1. 

Hig. 3 is a sectional elevation of a meter arranged 
under a third modification. In this the gas passes 
into the measuring drum as in the previous modifi- 
cation. The chief peculiarity in No. 3 consists in 
adapting a single tube to effect the two-fold pur- 
pose of an ordinary seal-tube, as well as the ordinary 
air-tube. The tube A in Fig. 1 is that which 
effects the two-fold purpose, in which, it will be 
seen, the index spindle I passes through it, as in 
, an ordinary seal-tube ; at the same time the gas 
has free access ‘therethrough ‘to ‘the fountain. At 
the part of the case through which the index 
spindle I passes into the index box B, a cup isfitted 
surrounding the index spindle, and this cup is filled 
with a greasy packing in which the spindle ‘revolves, 
and by this means any communication between the 
fountain andthe index box is obviated, and any 


injury that might occur to the index box mechanism 


by the condensation thereon of the vapour arising 
from the water in the fountain is avoided. (New- 
bigging and Hindle’s air-tight index box should be 
used with this modification.) 

Fig. 4 shows a sectional elevation of a fourth 
modification of the invention, the only essential dif- 
ference inthis from the last being that thé fountain 
plate P is carried along horizontally for the greater 
portion of its length, and turned up at one end to re- 
ceive the air-tube-K, the seal-tube being fixed into 
the bottom fountain ‘plate, and the index spindle 


fitted at its upper part with a greasy packing to pre- 


vent access between the fountain and the index 
box, as in the last arrangement, Newbigging and 
Hindle’s index box is shown, as at M, applied 
thereto. 

- Fig..5 is a sectional elevation, showing some of the 


the upper edge of this vertical 
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interior working parts of a gas meter, as constructed 
under a fifth modification, Fig. 6 being a trans- 


verse section on the line a, a,. Fig. 5. The bottom. 


fountain plate A, Figs. 5, and 6, is made level, or 
in one plane throughout “ite entire length, and the 
seal-tube B is fitted therein, as in a previous modi- 
fication described. The air-tube C dips into the 
water at the back of the meter case, and is con- 
nected to the fountain by means of the horizontal 


branch pipe D ;. the air-pipe ©, and its branch D, - 


being more particularly seen in Fig.6. The chief 
object of this arrangement is to prevent fraud 
being committed by tilting the meter forward. 

It will be evident that meter valves of any suit- 
able construction may be used, and that the means 
employed for sealing the opening through which 
the index spindle passes may be applied to any part 
of the tube through which the spindle passes ; also, 
that the air-tight index box is applicable to all the 


above modifications. 


REVIEW. 


English Cottages. By a Practical Surveyor and 
Builder.—London: Atchley and Co.. 

The promises held out by the publishers of this 
work on first advertising it have been carried out 
to the very letter. The work is all that was pro- 
mised, and that, by the way, was a great deal. 
The book i is now completed, and when ‘bound will 
make an excellent addition to the real working 
library, and a book of reference likewise. The 
suburban builder, in addition, must often find it to 
his advantage to have the designs prepared for him 
as well as the estimates—many of the former are 
quite favourites of the day, a8 will be readily evi- 
denced by taking a short run on any of the metro- 
politan lines. Those who have * Hurst’s Pocket- 
book” (published by Spon) beside them, may readily 
compare charges for the various items which go to 
make up a builder’s bill; and we think that those 
who will be guided by a “ Practical Surveyor and 
Builder” in the investment of their savings, will 
have cause eventually to thank him, and to think 
“ English Cottages” a cheap production. The 
letter-press is exceedingly well got up and the 
complete work is a credit to its printers. 


Water flowing in streams, with a velocity of 3 ft. 
per second, moves stones the size of a hen’s egg. 

Maontne Manipeunation.—The continuation of 
this article is unavoidably postponed until our next 
issue. 

AmALGAMATED SocruTy OF CARPENTERS AND 
J OINERS.—From the report for August now before 
us we learn that, as with every other trade, the 
tightness of the money market has been felt by the 
members of this Society. At Brighton an advance 
has been obtained in wages, ranging between 2d. 
and 10d. a day ; at Birkenhead an advance of 6d. 
per day ; at Middleton, arise of 2s: per week and 
the Saturday half-holiday ; at Sowerby-bridge, 3s. 
per week advance ; 2s. at Barrow-in-Furness, and 


‘38, extra per week advance at Leek,—in each case 


with a reduction of hours, We also note that the 
“accident benefit” of £100 has been paid to a 
member who has lost his sight. Here is a pattern 
for many trades unions to follow: for instance, 
supposing printers to have a-union‘seal/y a union, 


what a fine thing this benefit would prove to many 
a compositor worked literally blind at his “ case.’ 


WoRKMAN’S EXHIBITION AT THE AGRICULTURAL 
Hatt, Istine'ton.—We have to remind our readers 
that this great exhibition will be opened to the 
public on Monday the 3rd of September next, on 
which occasion the Prize’ Ode will be sung by 2 
choir of one thousand voices. We are informed 
that the gentlemen on committee have met with 
even more success than they anticipated when 
starting the project. The. exhibitors are very 
numerous, and the articles sent in are of interest 


far beyond the average usually forwarded to 


workmen’s exhibitions. The committee gentlemen, 
however, have worked hard, and, aided by their 
energetic Treasurer, who has devoted the whole 
of his time to the exhibition, have carried out 
their arduous task admirably well. We wish the 
exhibition the fair run of success that it deserves. 


or beyond seas. 
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TO ADVERTISERS. 

Tae Enerise MECHANIC AND Mirror or Scrmence 
enjoys a very extensive circulation throughout the 
United Kingdom ; large parcels of weekly numbers 
and monthly parts are regularly despatched by 
steamer and packet, to the United States, as‘also to 
Canada, Australia, and other British colonies. 
The advertising columns of the journal, therefore, 
offer unusual advantages to manufacturers and 
others seeking to extend their trade either at home 
The publisher will be happy to 
forward estimates to intending advertisers, upon 
receipt of prospectus and particulars as to number 
of insertions and space required. 


IMPROVED WATER SUPPLY. | 

R. JEAFFRESON, and many another doctor 
learned in the virtues of pure wholesome water, 
has laid it down as a sine gud non that the poor 
be supplied with as much clean pure water as they 

can well use in drinking, cooking, and cleansing ; 
had they had this for the past twelvemonths—had 
the houses, courts, and alleys at the east end of 
London been supplied with an abundance of pure 
water since when last year the cholera alarm was 
first sounded, and all the drains and sewers been, 
during the same period, well flushed with water 
from hydrants erected for the purpose in suitable 
localities, it is more than probable we should have 
had a different account to give of our dread visitor 
to that which is so anxiously perusedyby all in the 
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Columns of our daily and weekly newspapers. 
It is not quite just, however, to throw, as 
Many are throwing, all the blame on the water 
companies ; they are not answerable for the putting 
up of cisterns, the cleansing and repairing of 
water-closets, the building of drains, the cleansing 
of ditches and docks, the overcrowding of habita- 
tions, and the dwelling in houses not fit for pig- 
styes. Still, at the time of the warning, through the 
press, attention was well drawn to the importance of 
the matter; itis only now, when nearly too late, that 
the poor are having even daily supplies of water 
furnished to them. The Grand Junction Company 
gives now a supply on Sunday—as if poor people 
did not require more fresh water on that than on 
any other day of the week. Begrimed Labour 
generally contrives, if possible, to have a thorough 
good clean on that day, and it has often struck us 
‘as shameful that women and children should 
have to flock from court to court, and pump to 
pump, in search of water, wherewith to perform 
this very necessary duty. To their credit be it said, 
the New River Company not only now furnishes 
supplies, unmasked, on every day of the week, 
“but,” says Mr. Inglis, the Secretary, ‘‘in order 
more efficiently to co-operate with the sanatory 
committees in their efforts to arrest the progress 
of the prevailing epidemic, they are prepared to 
give gratuitously, for a period of three months, a 
continuous supply of water, in poor neighbourhoods, 
to any stand-posts the parishes may see fit to erect 
at their own expense, for drinking purposes, pro- 
viding only the stand-pipes are furnished with 
self-closing taps.” Seeing that many a public-house 
€ connection” down East is kept up to some 
extent by the readiness of their proprietors to 
furnish water ‘on call” to customers, this liber- 
ality cannot be too much praised; and we trust 
the sanatory committees named by the respective 
Boards of Guardians will—if they have not already 
seen—see to the erection of these stand-pipes. 

But here we may at once state that the water 
supply of London is not sufficient for the increasing 
population ; and there seems to be little doubt that 
the Thames suffers greatly through the drain upon 
its supplies. It is, therefore, with pleasure we 
learn that attention is being drawn to several 
schemes—all of them great—-more so than the 
ancient aqueducts which supplied old Rome, the 
noble ruins of which still stand—spanning the 
Campagna, a wonder and a regret. To this day 
Rome is supplied through one of these ancient 
channels ; and we sincerely hope that we moderns, 
who pride ourselves on being ahead of anything 
that ever was, will be able in this nineteenth 
century to even imitate the whilom masters of the 
world. Amongst other plans is one for diverting 
and utilizmg the sewage of the towns on the 


Severn above Tewkesbury, conveying the water so |. 


purified to reservoirs nine miles thence, and bring- 
ing it on, with no further contamination, and at 
such an elevation as will ensure a constant supply 
at pressure to all parts of London. It is thought 
that the organic matter held in suspension will be 
oxidised in the course of this long journey. Cost 
of this scheme, about £3,000,000. If the elimination 
of organic impurities cannot be accomplished in 
this scheme—for this must he accomplished,—then 
a good supply can be had from the river Wye, at a 
cost of £5,000,000. More gigantic schemes still 
are Mr. Bateman’s, for bringing the supply from 
the sources of the Severn, at a cost of £8,600,000 ; 
and a joint project of Messrs. Hemansand Hassard, 
for converting three lakes in Cumberland and 
Westmoreland into great reservoirs, from which 
not only London, but various towns and districts 
on the road, may be supplied. As it stands, we 
_ sadly require to do away altogether with certain 
existing companies, who supply what is popularly 
termed ‘‘ company’s mixture,”* and substitute for 
the condiment water sparkling, pure, and health- 
refreshing. We would willingly submit to 
having every other street “up” for six months, 
provided we knew they were in that condition 

* The solid matter, in grains, contained in each 
gallon of water supplied by the various companies is 
given as under, by Dr. Letheby:—Grand Junction, 
17°49gr.; West Middlesex, 16°77; Southwark and Vaux- 
hall, 17°10; Chelsea, 16°60; Lambeth, 18°39; Kent, 27°86; 
New River, 17°16; Hast London, 18°16, 
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through the laying down of pipes for one or other of 
the projected companies. It has been suggested they 
should amalgamate. Nothing of the sort : the pub- 
lic will not submit to be handed over to the tender 
mercies of any gigantic jobbery. No, the supply 
that can be furnished is known, the amount to be 


distributed may soon be arrived at, and an Act of. 


Parliament must settle the maximum cost, which 
must be far, very far below that now charged, and 
also it must be strictly ordered, under penalty of a 
heavy fine for inattention, that the main tap be 
turned on at least once every day in the week. 
A Parliamentary commission recently made some 
sweeping remarks on gas supply and those 
who manufacture and retail it; it might be a good 
thing to send the water bills, when they come 
forward, to an equally efficient committee—so that 
after-bickerings and complaints be done away with, 
and the poor be certain of a supply of cold water 
which shall not be poisonous, Why, when we are 
so boastful of our progress in chemistry and 
mechanics, should every pump in London be 
abolished as a pestiferous nuisance ? 

That the companies are perfectly aware of their 
shortcomings has been evidenced very clearly, 
On the occasion of the Thames Navigation Bill 
being brought before Parliament a short time since 
the five companies drawing their supply from the 


Thames offered to pay each £1,000 a year (in place 


of the nominal £300 as at present) for the privi- 
lege of doing so, on condition of arrangement be- 
ing made todivert all sewage from the Thames 
above the points at which their supply is taken. 
The arrangement was opposed by the Thames 
Commissioners, but. the companies carried their 
point, and the amended Act will come into opera- 
tion in two years from the present date. We may 
remark further that great increase is now being 
made in the pumping power of the various water com- 
panies; The Lambeth and Chelsea Companies, who 
each have two pairs of Simpson’s double-cylinder 
engines at their works at Kingston, are each putting 
upan additional pair, and are making arrangements 
so that a fourth pair can be added at some future 
time ; whilst the Southwark and Vauxhall Com- 
pany. intend erecting a 112in. cylinder either at 
Battersea or Hampton. The East. London Com- 
pany’s works near Tottenham are rapidly approach- 
ing completion. 

' Notwithstanding all this 


preparation, we 


‘demand an increased water supply—not forgetting 


what we have already sought in these pages. If 
cholera is to be the price paid for an additional 
pair of companies, then let them receive all the 
support they deserve, and let it be heartily given. 


SZERELMEY’S IRON CEMENT. 
UR readers have doubtless often observed in 
our advertising columns an advertisement 
respecting Colonel Szerelmey’s Zopissa encaustic 
and cement; it will interest them to know that a 


perfectly successful exhibition of the marvellous 


powers of both was opened a few days since at the 
Albion Works, Wellington-road, Battersea. The 
inventor has spent many years in investigating the 
Zopissa processes of the ancients—more especially 
those of the Egyptians and Babylonians, and has 
succeeded in producing a material which is not 
only in one form a valuable preservative of stone 
from atmospheric decay, but in another a strong 
cement. To show the capabilities of his invention 
or discovery, then, is the object of the exhibition, 
and in it every substance known in the building 
and engineering worlds is shown under complete 
control to one or other of the forms and combina- 
tions of the ingredients which go to make up this 
remarkable cement. Among the many results 
exhibited is a horizontal beam of brick, twelve feet 
in length, held together solely by the adhesive 
force of the cement. Each end of this beam 
rested upon a support, and the beam was only 
broken after going through the severe test of four 
of the visitors, at the opening exhibition, standing 
upon and jumping on the brick beam. The strength 
of a wall built in brick with this cement was illus- 
trated by a slab of the wall several feet square 
being dragged on a truck over the rough pavement 
of the yard in the factory, and by a tank which 
contained several tons of water. The wall, con- 


structed only of a single brick in thickness, re- 
sisted the pressure applied to it with the most perfect 
success. Slates for roofing were joined together 
firmly, and the necessity of using nails for slate 
roofs was obviated. A glass bottle was placed upon 
a stone slab on a little of the cement, and in a few 
minutes it was immoveable and inseparable from 
the stone. Glass was shown adhering to iron, and 
in another portion of the factory was shown a 
portable house built entirely of paper treated with 
what the inventor calls Zopissa. By the side of 
this was a water tank, of paper boards, 5 ft. 8 in. 
long, 3 ft. 8 in. wide, and 2 ft. 10 in. deep. Water 
placed in these tanks will not freeze in the severest 
weather, and in summer will remain cool and 
fresh. The experiments with iron were exceed- 
ingly interesting, and included two iron plates, 4 
ft. square, 14 in. thick, and each weighing 7 cwt., 
fastened together with iron cement. Two iron 
plates, cemented together, the lower one of which 
had suspended to it the weight of two tons with- 
out causing the plates to separate, were at 
length only separated by the repeated blows of 
half a hundred weight thrown from a height and 
with great force upon the surface. The union of 
iron and paper was illustrated by iron plates with 
paper board of 4 in. thick between the plates, 
capable of resisting great pressure. The price of 
the material is so moderate that it can be placed 
within the reach of the humblest classes. ‘There 
were scores of water and gas pipes, of varying 
diameters and thickness. The pipes are easily 
joined, are lighter, stronger, and cheaper than iron 
pipes. Water passing through them will remain 
perfectly pure, as the pipes, unlike those made of 
lead or iron, do not oxidise, and will not freeze in 
the lowest temperatures. These pipes are conse- 
quently not liable to burst, gas water will not 
escape through them, and they can be made to 
bear a pressure of over 300lbs. to the square inch. 
Boards of paper, of various dimensions, made of 
any length, width, or thickness, are much stronger 
than oak or any other description of timber. 
Where the one-inch Zopissa boards deflected half 
an inch, the 6-inch oak planks were thoroughly 
broken. These boards are applicable to a great 
variety of purposes. Panels of paper board, suitable 
for railway carriages, possessing great advantage 
over wood, as they are much stronger, and in the 
event of a collision will not break into those 
splinters which so frequently cause fatal injuries 
in railway accidents, and cartridge cases for artil- 
lery, and rocket cases, of the same material, were 
also shown and tested. The action of the cement 
on timber was shown intwo Memel deals, 3 inches 
thick and 9 inches deep, placed on bearings 17 
feet apart, cemented together without bolts of any 
kind. They were ioaded in the centre, and only 
broke when a strain of 9,272lbs.. weight was 
applied. Three Memel deals of the same dimen- 
sions, joined by the cement, and bearing a weight 
of 22,686lbs. on the centre of them, and six Memel 
deals, 3 inches thick, cemented together, placed on 
bearings 66 feet apart, had all the elasticity, 
combined with the strength of the timber. The 
whole exhibition is one of great interest, and we 
recommend the ‘‘paper” sheathing to the Admiralty 
as a protection for our iron-clads. 


Bronze Cor ror Iraty.—The Government of 
Italy has just given Messrs. Ralph and Heaton and 


Sons, of the Mint, Birmingham, orders to proceed 


with a further supply of bronze coin for that country. 
Part is to be coined at Birmingham, and the re- 
mainder at the mint of Milan and Naples. This 
additional quantity of about 1,200 tons is to be 
delivered as quickly as possible. : 

At a typefounders’ feast, held at the Crystal 
Palace, recently ; Mr. Caslon mentioned the curious 
fact that matrices from punches originally cut by 
William Caslon in 1725 were now taken down for 
daily use, after having been laid aside since 1772 
as obsolete—nearly 50 years after their first inven- 
tion—“ for,” said Mr. H. Caslon, “‘ with the return- 
ing taste for the beautiful in form—a necessary con- 
sequence of the greater popularisation of art in our 
times—the ‘ old-faced type’ had come to be re- 
garded as the most elegant letters within the range 
of typography.” 
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TYPE COMPOSING aD DISTRIBUTING. 
| No. VI. . | 
ROM the very great length to which the 
| specification of the patentees extends, wé find 
it almost impossible to do that justice to the matter 
which it so eminently deserves. To those more 
especially. interested in type composing and dis- 
tributing machinery, we recommend the purchase 
of specification No. 1,271, 1865. To resume— 
“Hf the plate happens to strike on a thick type 
the line in the channel fis pushed back, and the 
line cut off is justified, and it is then’ pushed into 
the galley. This is effected by throwing the 
follower e! back, pushing the new line up until it 
strikes the outer abutting prate of the galley, and 
then turning the follower | : 2 
By this latter motion the new line is forced down 
into the galley, and the formation of another line 
can be commenced. To prevent the line at the top 
of the galley from tumbling over when the follower 
60 is withdrawn, a rod e* is applied, which slides in 
stationary bearings ¢¥, and ig constantly drawn up 
towards the end of the channel f by a weight sus- 
pended from a cord running over a pulley at under 
the rod e¥, and is secured to the end of said rod, as 
shown in Fig. 3. A. recess in the follower allows 
it to open and shut without interfering with the 
rod. When the follower is thrown back, the said 
rod being close in front of the line at the end of the 
galley prevents the line tumbling, and as the new 
line ie pushed rod e* recedes, but so soon as the 
follower is closed, and by its action the new line 
is forced down into the galley, the rod e advances 
again and reassumes its Original position in front 
of the galley impelled by the weight. The channel 
f is so constructed that its width can be increased 
or diminished to conform to the width of types of 


different fonts, and in the same manner the motion | 


of the follower is adjustable. For if the follower 
would be allowed to open much wider than 
necessary to admit the new line of type, this new 
line would be liable to tumble and cause disturbance. 


To adjust the motion of the follower it is made to | 
abut against the point of a set screw g*, which | 


screws into the galley-bed, and extends throughout 


its entire width. By screwing the set screw in and | 


out, the motion of the follower is decreased or in- 


creased, and it is adjusted to suit the width of the | 


particular font of type tobe used. Next, adjoining 
galley M, and supported by the same, are the ‘odd 


character ” cups, with button indicators at the head | 


of each cup. ‘“Nextto the cups M* is the table (L) 
of indicator keys, shown in section in Fig. 3. These 
keys connect by a system of levers and trackers 
with the indicating mechanism in the centre and 
beneath the carrying wheel.. The movements 
for effecting the set of the indicators are accom-. 
plished through those at the nine segments 
w8 Fig. 11. In the composing mechanism there 
are a like number of indicators for effecting the 
set of the points upon the conveyor, and these are 
acted upon by nine levers which connect the keys 
with the nine indicators ; but as there are a much 
greater number of keys than of indicators, these 
latter act to form combinations of movements, 
and these, calculated by the rule for permutation 
upon nine planes of figures, would be ample for 
the most extensive alphabets or characters. The 
keys, as shown, are pins with buttons on top for 
convenience of fingering, which pins pass through 
holes in the fable so arranged’ as to form regular 
rows (Fig. 1), each pin acting on a cranked lever, 
a? (Fig: 3). Beneath these levers àre a set of 
sliding bars 09, a barto each lever and key. These 
are arranged in a tack formed by the plates 5%, as 
shown in Figs. 22 and 23. Upon the top of each 


bar is a single projecting pin, against which the | 
cranked levers a9 strike, these pins being in a dif- | 


ferent situation according to the positions of the 
cranks and keys.’ On the under side of the bars are 
projecting pins, but, instead: of being limited to one 
to each bar, they are’ not only of various numbers 
but are also in varying positions, as shown in Fig. 
23, where two bars are seen detached. The upper 
edge shows the pin a, with which each is provided, 
but on thé under edge one has two pins ¢ stationed 
far apart, while the other has three 0° in succession. 
These pins actuate the nine indicators already. 
described ;. thus when a key which acts. upon this 


ack to its old’ position. |. 
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slide is pressed down all the indicators wili “be set | lie beneath the bed of the machine, and their posi- 


also; if thë key which acts upon the slide z, Fig. 
23, is pressed down, only two indicators will be 
moved, viz., the top and bottom ones, while with 
the next slide three consecutive levers would be 
moved, and sò on. ` There are nine levers d? ; they 
have along fulcrum or axis, the top half of each 


FIG. 
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lever being a blade, while the lower half is simply 
an arm placed near one extremity of the axis ; but 
as each of these arms connect with one end of the 
trackers e which lead off to the centre ofthe ma- 
‘chine at right angles, the arms cannot be placed 


| equally, near the ends of the levers d°, as otherwise 


the trackers could not be engaged. These’ latter 


tion is shown in Fig. 4, where.the ends of the levers 
dg will be seen engaged, and which will explain 
their position upon the axis on which they oscillate. 
It will be seen that the whole row of slides b9 lie 
across the tops of the levers d? and at right angles 
to them, thus any slide can be made to act upon as 
many levers as may be required for effecting the 
desired movements in the indicators according to 
the position of the pins ¿l or 0°, Of the keys in 
Fig. 1, each corresponds to atype of a diffe- 
rent diameter, and by depressing it the 
indication for each one must be obtained by vari- 
ously combined movements of the near levers, d?. 
The trackers terminate at their inner ends in a set 
of elbow levers P, seen particularly in Fig. 26, 
where one of these levers, with its connections, is- 
shown detached. These levers are pivoted to a 
standard s°, which is screwed down upon the bed 
of the machine, and which is provided with nine 
slots, each to receive a lever, as shown in Fig, 19. 
One common rod, 7%!, forms the fulcrum for all of 
them, and their horizontal arms are situated above 
the table, their vertical arms extending through a 
slot in the same (Figs. 4and 26). The trackers e9, 
are hinged to the vertical arms of said elbow levers, 
and small springs 792, of india rubber, &c., may be 
attached to said arms to bring them back to their 
normal positions after each movement. The hori- 
zontal arms of the elbow levers f9, act as rods or 
slides 94, which are guided in vertical grooves in 
the face of the standard s°, one slide to every 
lever, and tracker, cross-bars, s%, hold the slides 


| in the grooves and prevent them dropping out 


accidentally, and each slide is provided with a 
projection or tooth s®, which are intended to act 


{ on the levers 97, pivoted at the middle of their 
| length to the division plate s°, one above the other, 


and they are of gradually increasing length 
according to the position of the tooth with which 
each of them engages. The top lever is the longest, 


| the bottom the shortest ; and to divide them into 
| two equal parts the pivots which form their fulcra 


are situated in an oblique line. By pulling the 
trackers e°, the outer ends of the levers g? will be 
raised and their inner ends depressed, and by their 


{ action the motion of the keys is transmitted to the 


register levers h%. 

It has been stated that the compositor could 
compose ahead of the machine. Respecting this 
it should be borne in mind that the movement of 
the keys does not directly affect the set of the 


_ | indicators, but operates upon a “‘register wheel,” 


so contrived that a considerable number of letters 
can be recorded upon it. The revolution of the 
register wheel brings the part recording such signe — 
or letters successively to act upon the indicators in 
time to effect the set of the indicating points of the 
next approaching setting conveyor. The register 
wheel is supported upon the fixed central axis, %9, 
and turns upon it; it moves by the action of a 
paul, notch by notch, it being provided with cogs 
which engage with the driving paul, u°, Figs. 1 
and 18. Hach movement, however, is of .the pre- 
cise distance between the rows of pins meagured 
around the circumference. The act of pressing 
down one of the keys, L, immediately causes the 
pushing down of one or more of the pins 09, in a 


: | vertical line, the subsequent pressing down of the 


same or of another key would act immediately to . 


: | push out certain pins in the next vertical line, 
: | andin this way nearly all the pins might 


be set ready to indicate letters on the indicators, 
and such setting of the types would take place in 
due time as the register which revolves. The com- 
positor may work quite irregularly, stopping at 
frequent intervals to set his lines into columns, to 
“space ” and to ‘‘justify,” as may be required. 
Thus, while composing he is working the register 
levers and frame J? along in one direction, contrary 
to the motion of the register wheel, but if he works. 
no faster than the register wheel moves the levers. 
and frame will remain in about one place ; if faster, 
he will work the frame round to an alarum bell, 
and then he must stop, and as soon as he stops the 
levers and frame are carried along with the register 
wheel, because they are both connected by an es- 
,capement, and if the frame is allowed to go clear 
iback to the stop lever_w the setting operation 
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ceases, The setting conveyors pass round empty, but 
the distributing ‘conveyors will go on indepen- 
dently, if there-be work for them. The number of 
conveyors on ‘the carrying wheel and its speed 
may however be increased to' such an extent that 
the compositor has no time to space the lines 
to their required width, and in that case he takes 


on assistance. Here, then, we -conclude—though 


far from having’ exhausted the matter. The 


mechanism above noted is exceedingly complicated, 


and we do not think it will succeed in making the 
fortunes of its inventors. o 


_ NAYLOR’S COMPENSATING SAFETY- 
The compensating safety-valve of which we give 
an illustration, is constructed on the principle 
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the spring. This is accomplished by using`a lever 
of the first order, one end of which is bent down- 
wards to an angle of about 45°, and is connected 
to the spring, whilst the opposite end exerts a 
downward pressure upon the valve. The lifting of 
the valve has, consequently, the effect of virtually 
shortening that end of the lever upon which the 
spring operates, by causing it to approach towards 
the fulcrum, and hence the desired compensation 
is obtained. In the engravings A A are the two 
main thoroughfares from the boiler, over which is 
situate the central exit pipe, B, for the escape 
steam. C C are the two valves, which are held 
down by one end of the levers, E, working on the 
fulcra, FE, and bearing at one end upon a rod or 
spindle, G, whilst the opposite end of each lever is 
bent downwards, and is connected by a knife- 
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'post-prandial oratory ? 
: Sheffield, that it is tentless? Could no temporary 
i pavillion of wood and zinc be erected, either in the 


load applied to the valve levers, E. N is a circular 
knife-edged index secured to the top of each ‘screw 
spindle, and O O are the graduated scales carried by 
the hand-wheels for indicating the load. upon the 
valve per square inch. The valve, on being lifted, 
will elevate the corresponding end of the bent 
lever, E, and depress the opposite or bent end, 
which will be more or less resisted by the contrac- 
tile power of the spring; but the bent end of the 
lever, on being depressed, will at the same time be 
drawn towards the fulcrum, thereby virtually 
shortening that end of the lever, and compensat- 
ing for the increased resistance of the spring. 

One of these double safety-valves, applied to the 
largest locomotive boiler yet made, has been. found 
capable of carrying away the steam as fast as it is 
generated, the pressure in the boiler at. the same 
time not exceeding 5 per cent. more. than the. 
working pressure at which the valve is loaded. In 
the case of valves for marine boilers, a steam-tight 
india-rubber diaphragm is placed at the bottom of 
the spring case to prevent injury to the spring by 
‘ae access of salt water thereto in the event. of 
` priming,” and a small relieving lever is also 
cmployed for easing the valve when requisite. 


THE CUTLERS’ FEAST ATSHEFFLELD. 
| FLHERE is to be no Cutlers’ Feast this year !— 
and Jobn Arthur Roebuck will be dumb 
vhere erst he was so eloquent. The reason 
«anexed to this announcement is, “the new dining 
hall is far from completion,” and so the Master 
‘watler and his guests will have to do for their 


„annual dinner what the aged mistress of the dame’s 


xshool told her pupils to do when they came to a 
big word—skip it ! . ; | 

We are sorry that so time-honoured an institution 
as is the Cutlers’ Feast should be “ skipped ” this 
year, and for the very puerile reason that the din- 
ing room is not complete. Fancy a Lord Mayor 
without his “day”—his watermen standard 
bearers, his civic marshal caracolling in front of the 
procession—his vanguard of police—his coach, and 
Oh! his men-in-armour, brass, steél, and block 
tin! We would as soon do without a Lord Mayor 
as lack that wonderful display of time-honoured 
absurdity. Speaking practically and to the purpose, 
was there no way by which the worshipful Com- 
pany of COutlers could have avoided missing 
their annual bean feast? Could no temporary 
building be erected—no big tent, in which to air 
Ts there no Erdington in 


grounds of some suburban tavern, or in the fields of 
one of the many rich’members of the Corporation ? 
It is all very well to say that the hall, when 


| finished, will be a magnificent building—words 


never yet satisfied a healthy cutler’s appetite. 
We do not remember to have heard when the first 


| feast washeld—memory of man, perhaps, runnethnot 
go far back in time, and we hold it to be more than 
| a shame that, lacking ornamented bricks and mor- 
| tar, there is to be a Azatusin the old old dinner-roll. 
There is yet time to alter the determination arrived 
‘ab. Erdington has tents fora nation to dine under 
i —big enough certainly to shelter the rank and 
| beauty of Sheffield, and allow their children to 
‘come under should it rain. So long as canvass, 
wood, and labour are to be had for money, there 
iis no excuse for Sheffield. These yearly gatherings 
| assist much in uniting trade interests, and during 


i 


Tae Locomotive MANUFACTURE AT NEWCAS- 
| TLE-UPON-TynE.—It is estimated that since the 
i commencement of the manufacture of locomotives 
‘in Newcastle nearly 3,000 of them have been made 
‘in that district, of these upwards of 1,000 have been 
i exported. Taking the average cost at £2,000 each, 


vented from rotating by making the lower portions 
of the spindles square, and causing them to work 
of the same. , |in a correspondingly shaped aperture. M M are 
_ The main object which Mr. Naylor has. had in| nuts and hand-wheels working on the screw 
view, is the counteracting the additional load upon | spindles, by turning which the screws will be raised | it would result that the value of this branch of 
the valve when raised from its seat, which ‘has-|' or lowered, and consequently more or less tension | manufacture to Newcastle alone has been not less 
hitherto resulted from the increased’ resistance. ‘of |! will be put upon the springs, and a corresponding | than £6,000,000. | 
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DEPOLARISATION. 

N this Journal, some months since, we directed 
attention to the successful experiments made 

by Mr. Evan Hopkins in depolarising or destroying 
the polar magnetic influence of an iron ship in the 
Thames. How far he then succeeded we also duly 
noted, and the result was deemed of such im- 
portance by the Lords of the Admiralty, that they 
placed the Northumberland at his disposal for 


testing the practicability of his startling discovery. 


Mr. Hopkins inspected the ship on the 28th of 
March, and after surveying her magnetical condi- 


tions, made an accurate delineation of the polar 


curves. It was shown that the vessel was a 
powerful magnet, her bow being a north pole, 
with polar lines radiating from the end to the ex- 
tent of 60 feet, within which the direction of the 
_ compass conformed only to that of the polar force 
of the ship. After launching, the Northumberland 
was taken to the Victoria Docks to finish plating 
and equipping, and was placed therein in a direction 
contrary to that which she occupied when on the 
slip. The stern is now placed to the north, the 
stem to the south; hence the polar force of the 
ship acts antagonistically to the direction of the 
terrestrial magnetic force. The general character 
of these forces are shown on diagrams, the survey 
of which was very carefully done on the 1st and 
2d of August, before the ship was depolarised. 
On Aug. 4, Mr. Hopkins, by means of two of 
Grove’s batteries, of five cells each, and electro- 
magnets, completely destroyed the polarity of the 
hull in the course of afew hours. Immediately 
after, a compass was carried along the ship’s side 
in a boat, within four feet of the plates, from the 
bow to the stern, without being affected, whereas 
before it had a large deviation at a distance of from 
20 to 30 feet. ‘The sides of the ship are at present 
encumbered with ropes, chains, pulleys, &c.; when 
these are removed, Mr. Hopkins will operate on the 
stringer plates, and thus free the steering compass 
entirely from all disturbing influences which cause 
the deviation. | 

The Minotaur, which was built head north, 
like the Northumberland, had a deviation of 62° 
in the steering compass, placed 55 feet from the 
stern. The ship has been swung and the 
compasses corrected about a dozen times since 
she left the dock, in 1864, yet she cannot be navi- 
gated, even now, with safety, in a fog. A full 
report has been furnished to the Lords of’ the 
Admiralty, and it is expected the whole of the iron 
fleet will shortly undergo the depolarising process, 
and thus do away with the objectionable correcting 
magnets, and the inconvenience and trouble 
atteriding the present unsatisfactory system. It 
is expected that “ depolarising” will be soon 
universally adopted, and more especially if approved 
by the committee of Lloyd’s Register. 


A NEW INDUSTRY FOR IRELAND. 
k is more than likely that what legislation 

cannot accomplish for Ireland commercial enter- 
prise will step in and do. For Ireland whisky can 
do a great deal—vide Kinahan’s “L L” and many 
other brands; oysters and fish can also show a good 
account—vide the various breeding grounds and 
waters ; it has been well shown what could 
be done in cements and dolomites ; experiments 
have proven that peat, treated in a certain 
way, can be utilised for burning in locomotives, 
and under other boilers—Ireland has a very large 
quantity of the raw material ready to hand ; alarge 
steamer was launched the other day on the Liffey 
—a thousand can be launched on the same naviga- 
ble stream, and there are plenty of hands to be 
had, either from Clyde-side or the Tyne and Tees ; 
flax is grown largely, and sent off as manufactured 
goods to a large amount yearly—more can be 
grown and worked up; and now we bave attention 
drawn to Ireland as a fine field for the growth of 
beet-root and the consequent manufacture of 
sugar from B. vulgaris, or of food for cattle up to 
Thorley’s mark from the variety campestris. Some 
considerable quantity of the root is grown and 
turned into sugar, or will be turned, for we notice 
that a large beet-sugar refinery has just been com- 
pleted and opened in Dublin, by Messrs. Bewley 
and Co. This is a splendid example for Irish 


speculators, which it is most earnestly to be hoped 


will be followed up. The beet-root may not only 


be easily cultivated in the Sister Isle, but profitably 
also, for we are informed that the produce of an 
acre in Ireland is nearly half as much again as it 
is in France—and that is saying a good deal—the 


‘soil and climate being much more favourable. 


There is no doubt that a fine field for capital is 
to be found in Ireland ; its mineral treasures await. 
development, much more could be done in pasturing 
than is now done; and where railways languish 


for lack of business they should scarce be able to 


keep up with the demand, We sincerely recommend 
an investment in Irish industry to those who have 
thousands lying idle ; they will find it more profit- 
able than’ Turkish Loans, Moldavian Oil Wells, 
Circassian Cream Companies, and such like problem- 
atical affairs. And those who are inclined to try 
the Sister Isle as a field for investment may lay the 
‘flattering unction to their souls” that they are 
cutting out the Government entirely in the pacifi- 
cation of as fine a country as was ever neglected by 


landlords. ; 


PRACTICAL PHOTOGRAPHY. 


A T the cost of very little time, enougk ox gall 

may be prepared for painting, if afterwards 
kept well covered, to last years. Place the gall, 
obtained fresh from the butcher’s, into a basin 
until settled, which means for about twelve hours. 
Pour from the sediment into an evaporating 
dish, and place this over a fire, until 
the gall thickens slightly, when remove it from 
the dish and dry it before the fire. If you 
prefer your gall in a fluid, colourless state, another 
equally simple, but more tedious process, must be 
adopted. In this case, you obtain two separate 


and equal quantities of liquid gall. Hach quantity . 


must be separately boiled and skimmed. You then 


add to one an ounce of powdered alum, and to the 


other the same quantity of salt. When these are 
dissolved, remove from the fire to grow cold, when 
cold, to be put into two loosely corked bottles. In 
about three months you will find deposited at the 
bottom of these solutions thick sediments, from 
which the two separate fluids must then be decanted 


and mixed. On doing this, another precipitate will 


at once be formed,.and. the gall being again 
decanted and filtered, will become as white, 
clear, and transparent, as so much water. In 
conclusion, amateurs may be informed that water- 
colours, mixed with this, not only pass readily over 
slightly greasy surfaces, but acquire a certain 
degree of solidity ; that ultramarine, carmine, and 
some of the more delicate greens, are by its use pre- 
served in a more brilliant and unchanged con- 
dition ; that it prevents colours containing much 
gum from cracking, at the same time giving them 
body, and prevents applied colours coming up too 
readily when other washes of colour are carried 
over them. Miniature painters frequently give 
their ivory a wash of it previous to painting, as the 
colours are then more easily applied. It is also use- 
ful for fixing pencil drawings. The life-size and 
larger photographs obtained by the solar-camera 
process, are admirably adapted for finishing in 
coloured chalks. The paper usually employed for 
these productions take the chalks tolerably well, 
but will do so better if prepared as follows :—Strain 
tightly on a frame, and rub the surface carefully 
with cuttle-fish powder, or very fine pumice stone,. 
after which remove all trace of the powder, sponge 
well with a perfectly clean damp sponge, and let it 
dry. Take equal portions by weight of strong 
muriatic acid and water, add to this in the pro- 
portion of three of the first to one of the last, and 
lay the print therein, until the dark lines deepen 
and become sharp as the spaces between grow 
white and clean. 


When a current of ordinary coal gas is passed 
through a neutral solution of nitrate of silver, a 
precipitate is formed which, when dried, explodes 
under the action of heat or the blow of a hammer. 

It has been found that a small quantity of 
choloroform or bisulphide of carbon placed in grain, 
and the whole then covered with a tarpaulin, will 
effectually. destroy all insects which attack it, 


ACADEMY OF SCIENCE.. 
Ata recent meeting of the Academy M. P. Tru- 


chot presented a note ‘“ On the Combinations of 
Chlorhydric Glycide. with Acid Chlorides and An- 


hydrous Acids.” A mixture of epichlorhydrine and 
acetic chloride heated for thirty hours to 100° in 
a sealed tube yields two new bodies, which can be 
separated by distillation under pressure. ‘The first 
is the acetotrichlorhydrine of diglyceric alcohol, 


and the second the acetoquadrichlorhydrine of 


triglyceric alcohol. By heating chlorhydric glycide 
and anhydrous acetic acid in the same way to 200°, 
diacetochlorhydrine was obtained. 

The same author presented a note “On the 
Oxidation of the Radicals of Diatomic Alcohols by 
Permanganate of Potash.” Ethylene, the author 
states, and its homologues decolorise a solution of 
permanganate, and give rise by direct oxidation 
to acids of the series of fatty acids. A carbide 
CnHan gives all the fatty acids corresponding to 
the terms below it in the series. At least, the 
author thinks he may safely conclude so, from his 
experiments with ethylene, propylene, and amylene. 
With ethylene he obtained formic acid; with pro- 
pylene, formic and acetic acids ; and with emylene, 
formic, acetic, propionic, and butyric acids. In 
each case the author proved the absence of the acid 
corresponding to the carbide of hydrogen employed. 
In these experiments crystallised permanganate 
was employed, an excess of alkali being objection- 
able. 

M. C. Davaine presented a note “ On the Rot- 
ting of Fruits.” The natural rotting of fruits, the 
author states, is duè ordinarily to the development 
of two microscopic fungi, Mucor mucedo and 
Penicillum glaucum. The thicker the epidermis 
of a fruit, the longer it will keep. The author 
points out some difference in the progress of the 
change under the influence of the two fungi; that 
produced by Mucor being much more rapid than 
that set up by Penicillium. The whole paper is 
of considerable interest to naturalists. 


THE AQUARIUM AT ARCHACHON. 

One of the greatest attractions at the Archachon 
Exhibition is its large aquarium. This is composed 
of 22 compartments, forming a total length of 30 
metres, and is, consequently, larger than those of 
London and Paris. As itis situated on the sea 
coast, certain species which could not bear being 
conveyed from place to place may be found in it, 
coming directly from the sea, and perfectly satisfied 
with their new abode, built of marble slabs, the 
depth of each compartment being a metre. Among 
the strangest tenants of this watery place, the Phy- 
salis Pelagica, of the same family as what is 
commonly called the “Portuguese man-of-war,” 
holds the first rank. Its body consists of a large 
air-sac ofa beautiful bluish mother-of-pearl tinge, 
and surmounted with a crest presenting the various 
hues comprised between purple and a brilliant red. 
From the body there issue splendid blue peduncles, 
ending in violet tassels composed of little filaments, 
each of which is in constant motion; also long 
spiral fibres constantly going up and down, and 
others formed of transparent, pearls presenting all 
the colours of the rainbow. Next to this most 
curious and elegant creature, we see the cuttle-fish, 
with its elephant’s head and undulating mantle of 
various hues, and the Aplysia of the coast of 
Africa, with its head like that of a hare, and its fins 
bordered with purple. These three magnificent: 
species were never exhibited in an aquarium before. 
The task would be too long to enumerate all the 


‘strange denizens of the deep that have found 


hospitality at Archachon, such as rays, torpedos, 
sea-horses, lobsters, sea-spiders (Maia), crabs, 
&c. Though the aquarium has not been in 
existence more than a month, various curious obser- 
vations have already been made in it. Thus, the 
sea-spider cuts off a leaf from some aquatic plant 
at hand, chews it into a pulp, and afterwards puts 
the latter upon its back. The consequence is that 
its prey, seeing this green stuff, which it takes for 
an island or a tuft of grass, gets upon it, and the 
moment after has cause to repent its act. Many 
similar scencs are witnessed. by the naturalist in this 
interesting collection, which it is to be hoped will 
outlive the exhibition. SEE 
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IMPROVEMENT IN WORKING GUNS. 

This, the invention of Theophilus Alexander 
Blakely, of Montpelier-square, consists in the em- 
ployment of a counterpoise or weight connected to 
the rear part of a gun for the purpose of facilitat- 
ing the working of guns which are to be fired from 
port-holes or embrasures of a contracted size. 

The engraving is a side elevation of a gun on a 
carriage and platform. A, is the gun pivoted on 
its trunnions B, near the mouth of the gun; C, 
the gun-carriage ; and D, the platform ; E, is the 
counterpoise free to rise and fall with the working 
of the gun, It is attached by ropes or chains F, 
passing over pulleys or rollers, and secured to the 
rear of the gun. : 

The patentee claims, “the employment of a 
weight or counterpoise substantially in manner 
described.” - 


HOW TO KEEP A CIRCULAR SAW IN 
ORDER. 


lst. To work well the saw must be perfectly 
round ; set the guide up until it touches the 
shortest tooth. File all the rest until they will 
pass, and it is round. 

2nd. Have the under edge ofthe tooth to range 
with a circle, three-fifths the diameter of the saw ; 
the top or back of tooth one inch from the point, 
nearly one-eighth lower than the point. This is of 


vital importance. 
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BLAKELY’S MOUNTING GUNS. 


3rd. Spread the points of teeth with the upset, 
exactly alike on both sides, using a gauge ; but do 
not bend the teeth. Upset enough to make the 
saw clear perfectly. 

4th, File the teeth perfectly square, and the 
same length on both sides, The top near the point 
about one -sixteenth of an inch in length, chisel 
shape. This strengthens the point of tooth. One 
upsetting filed that way will last two days. 

5th. Set the saw mandril so that the saw, having 
run a straight line, will just show daylight between 
the saw atthe centre and the log. Having got this 
ight, never move it. | 

6th. Donot run your saw at the circumference 
two miles a minute, as advised by Mr. Emerson. 
Tf you do, you won’t get back the same day ; 450 
revolutions for a 60-inch saw is fast enough. 

7th. File the under edge of your teeth once every 
1,000 feet of lumber cut. A smart hand will do 
this in five minutes, It is the most profitable five 
minutes cf the hour.— Building News. 


Of the durability of timber in a wet state, the 
piles of the bridge built by the Emperor Trajan over 
the Danube afford a striking example. One of 
these piles was taken up and found to be petrified 
to the depth of three-quarters of an inch, but the 
rest of the wood was perfect. 

AN EXEMPLARY PATENTEE.—Elias Howe, the 
patentee of the sewing-machine needle, announces 
that he does not intend to apply for a renewal of 
his patent, on the ground that he has already made 
by it a million and a half dollars, which he re- 
gards as fortune enough for one man, . 
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and cast steel being strongly marked. Altogether, 


THE ACID TEST OF IRON. | 

Although there can be no doubt but that the 
only way of obtaining accurate information re- 
specting the strength of any particular kind of iron 
or steel is to subject it to directly applied strain, 
yet there are many circumstances under which 
such a test cannot conveniently be carried out, and 
where any. test which does not require special 
machinery would be extremely useful. One rough 
test of this kind which is frequently used is that 
of breaking a sample of the material, and judging 
of its quality by the fracture ; and another, which 
is not so generally known or employed, is the “ acid 
test,” which is carried out by subjecting samples to 
the action of dilute nitric or sulphuric acid, and 
noticing the result. | 

This acid test is particularly applicable when it 
is desired to ascertain the capabilities of the material 
for resisting wear, as, for instance, in the case of 
railway tyres, and we know of at least one railway 
company by whom the test is used for this purpose 
with advantage. Thin slices are cut from the 
tyres to be tested, and the surfaces polished, and 
these samples are then placed in dilute nitric acid 
for about twelve or fourteen hours, At the end of 
that time it is found that the structural formation 
of the tyres is very clearly developed, the manner 
in which the piles were built up being plainly shown 
in the case of the iron tyre, whilst in the case of 
those of steel the surface presents a more or less 
honeycombed appearance, according to the fineness 


of the grain of the material. We have known 
samples of Krupp’s steel tyres only exhibit a frosted 
appearance on the surface after a whole night’s 


| submersion in the dilute acid, while some slices of 


iron tyres 3-16 in. thick, submitted to precisely the 
same test, were eaten completely through in some 
places. Speaking generally, it may be said that 
the power of resisting wear varies very much in 
the same proportion as the power of resisting the 
action of the acid, and the latter also shows clearly 
whether the material is of the same texture 
throughout, and whether it may therefore be ex- 
pected to wear equally. 

At the meeting of the British Association held at 
Bath in 1864, attention was directed by Mr. Sorby 
to a refinement of the acid test, this consisting in 
the application of microscopic photography to the 
corroded surface. Mr. Sorby exhibited a series of 
photographs, taken by Mr. Hoole of Sheffield, from 
various samples of iron and steel which had had their 
surfaces polished, and then acted upon by dilute 
acid in the manner we have described. The photo- 
graphs were taken direct from the microscope, and 
were largely magnified. In the meteoric iron the 
crystalline nature of the material was clearly ex- 
hibited, and in the grey pig crystals of graphitic 
carbon were shown shooting through the mottled 
surface of the metal, whilst in refined cast iron long 
lines of hard parts were to be seen arranged in 
layers. Slightly hammered bloom showed a con- 
fused mixture of iron and slag; Bowling bar-iron, 


‘a compact texture, the slag being driven off; and 


Swedish iron a still closer grain, more resembling 


great attention. 
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it appears that the acid test is an extremely useful 
one, particularly when assisted by microscopic ex- 


amination, whilst the system of taking magni‘ed 


photographs, as suggested by Mr. Sorby, affords an 
excellent means of registering the results obtained.— 
Engineering. i 


REVOLVING IRON-CLAD FORTS. 


The recent gunnery experiments upon the turret 
of the Royal Sovereign and the recent engage- 
ment with the Spanish iron-clad squadron at 
Callao have proved almost beyond a doubt that the 
system of revolving turrets is one which merits 
Such being the case, says a 
contemporary, it remains yet to be determined 
whether the system cannot be developed on 
a much more extended scale than its most 
sanguine supporters ever expected. A plan 
has been recently submitted to the authorities of 
the Admivalty and War Department, which, 
although bold in idea to the very extreme, com- 
mends itself for its simplicity. It is proposed by 
a civil engineer in Portsmouth that revolving iron- 


‘clad forts should be erected on the foundations 
: now in course of construction on the No Man’s 


Land Shoal, and the Spit and Horse Sands, the 
forts upon which are intended to defend. the road- 
stead known as Spithead. It is perfectly clear that 
if three men can turn with ease one of the turrets 
of the Royal Sovereign, although weighing 130 
tons, a revolving iron-clad fort could be turned 
with equal ease by powerful hydraulic machinery, 
even though weighing as much as 4,000 or 5,000 
tons. At all events, the scheme is worthy the 
consideration of the authorities, and might fairly 
be left to the turret committee or to the chief 
engineer at Portsmouth dockyard to report upon 
its practicability. It is proposed that the diameter 
of these forts should be 213 ft., being the same as 
that of the top course of the present foundations, 
having a double curvilinear sectional form, such 
form being, it is believed, preferable to that of a 
quadrant, or that of an angle of 45°. ‘The forts 
will have two tiers of 600-pounders, mounted on an 
upper and lower tier, each containing 16 guns, or 
82 in all, and will revolve on three lines of rails 
with conical wheels, the- wheels themselves being 
connected in the most powerful manner with the 
platform above, which, in reality, will form the 
foundation upon which the whole of the ironclad 
superstructure of the fort will rest. The guns will 
stand one immediately over the other upon an iron 
gallery, each two being separated from the others 
by iron divisions to avoid the possibility of 
accidents. The approximate weights would be as 
follows : Wrought-iron casing, 2,000 tons ; backing, 
framing, &c., 1,500; thirty-two 600-pounders, 
1,000 tons; total weight to be turned by hydraulic 
power, 4,500 tons. Ample space will be provided 
within the forts for barracks, magazines, &c., but 
it is intended that a staircase should be erected in 
the centre, with an iron-clad look-out tower 
forming its roof. ‘The time for providing ourselves 
with old-fashioned batteries is gone by. We must 
now avail ourselves of iron, steel, or if there be any 
other harder and more durable metal known, to 
keep out the ponderous shot and shell about to come 
into use. 


Dr. Joule found that the power derived from the 
combustion of one pound of coal in a furnace was 
equal to that obtained by the decomposition of nine 
pounds of zinc in a galvanic battery. 


If the earth could be annihilated and everything 
on it with the exception of one man, he would, of 
course, immediately die for want of air ; the body in 
avery short time would be frozen solid by the intense 
cold which prevails in space, and would continue 
its flight round the sun with a velocity sixty times 
greater than that of a cannon ball. 


Wuitine.—lt is stated on good authority that a 
large quantity of the whiting manufactured at the 
chalk quarries, on the-banks of the Thames, is ex- 
ported to America to be returned mixed with flour. 
In confirmation of this, it may be mentioned that, 


steel. The different steels also presented entirely | if taken in very small quantities, the taste of whit- 


different appearances, the difference between blister | ing is undistinguishable from that of flour. 
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THE LATHE AND ITS USES.* 
IX. 

E BY A PRACTICAL HAND. 
NE great difficulty in cutting the screw- 
threads to the top of a box, or the inside of 
its cover, arises from the necessity for stopping 
short and removing the tool instantly as soon as it 
touches the shoulder, or the top of the cover. The 
latter should be mate rather deeper than is neces- 
sary, so that there may be a turn or two of screw 
to spare. This will give more room for the play 
and removal of the inside chasing tool, | 
The ordinary form of the latter is as shewn in 
Vig 87, the part under the plane upper surface (a) 
being either slightly hollowed or flat, generally the 
former, from having been cut by a revolving 

cylindrical hub. 


Now although this form may be suitable for out- | 


side screw tools which have to work on cylindrical 


pieces, it does not appear equally suitable for inside | 
tools which are to act on concaye work. The | 
writer of this article has experimented upon many | 
patterns of chasing tool and has found it perfectly f 
easy to chase an inside thread with an ordinary | 
grooved tap, which seldom makes a false cut or | 


crosses the threads. From this the idea naturally 
arose of a convex edged tool for inside chasing and 
a concave one for outside work, as Fig. 89. 
Practically however the convex edge, Fig. 90, 
will answer satisfactorily for an outside cylinder. 
In order to obtain an efficient cutting edge from 
his form, the section must not be more than a 
semicircle, and a segment less than this is still 
better, as 90, a, 6. The out or inside tool is used 
with a rolling movementon the rest as it advances. 
If for hard wood, a notch cut across in the line 
e, f, Fig 90, with a saw-file, will, by making a 
partially cutting edge on the convex part, cause 


the tool to enter more readily at starting. | 


Tools like the above must be necessarily the work 
of theamateur himself. The regular makers have 
a great objection to make any tool or machine out 
of the ordinary routine. Hence thesame patterns 
are constantly reproduced year after year, until 
some one connected with the manufacture invents 
an improved form, or some one else of mechanical 
genius, and possessed of means, registers a new 
design. Amateurs are apt to cavil at this system, 
and in some cases it no doubt interferes with, and 
checks improvement in tools and machines, but 
the evil is almost a matter of necessity. Tools 
are made not singly, one of each pattern, but so 
many score or hundreds of one form are forged out, 
and handed over to the grinding and finishing 


department, and it would sadly interfere with the 


system and order of the manufacturer to make a 
single tool or two for individual purchasers of dif- 
ferent pattern to those ordinarily used. If a design 
is sent in by a retail dealer who can order a bun- 
dred or so at his own risk, the above objection is 
obviated and the new pattern of tool or machine is 
at once introduced. If however any new design 
by an amateur, being submitted to such men as 
Holtzapffel, Buck, Fenn, or Whitworth, appears 
to them good and saleable, they will not only not 
object to introduce it, but may possibly give a 
premium to the inventor. We have thought it 
necessary to make these remarks to obviate the 
possible disappointment of amateurs in this respect. 
It is but natural to suppose that some ingenious 
device must have long since arisen to obviate the 
difficulty of thus cutting screws by hand. Every 
turner finds the difficulty, and few perhaps have 
failed to try some plan or other to counteract it. 
There are two methods whereby this can be done: 
one by causing the tool to traverse at a given rate 
according to the proposed pitch of the screw, the 
other by giving similar movement to the mandril, 
while the tool remains still. For such work as 
screwing the lids of boxes, the traversing mandril 
is commonly used, but for cutting long screws in 
metal, the toolis fixed in a slide rest and the 
latter is made to traverse, if necessary, the whole 
length of the lathe bed, by means of a guide screw 
driven by suitable gearing put in motion by the 
~ mandril itself, the speed being adjusted by a series 
of cog wheels which can be interchanged to cause 


* Copyright of these articles reserved by the proprietor 
ofthe ENGLISH MBOHANIO; 


as in an ordinary lathe. 
| being calculated to bear any great strain sideways, 
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‘various rates of motion. The latter method belongs 
‘to machine lathes, and will be treated of 
hereafter in this series; the traversing mandril, 
‘and one or two substitutes, will now be de- 
scribed. The amateur must however be warned. 


that no second-rate lathe maker can be trusted to 
fit up this kind of lathe head, in which the utmost 
nicety is required, and even at best the travers- 
ing mandril is not altogether satisfactory. In Fig. 
91, A represents the lathe head in section. 


‘The mandril is not made witha conical part to- 


run in the collar, but both are truly cylindrical, so 
that the former can move backwards and forwards 
evenly, keeping the same axial line with the utmost 
truth, At D, in the Figure, a rounded groove 


1 
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will be observed, into which fits a hardened steel 
pin c, of a section similar to that of the groove, 
and by depressing this, the upper part of which is 
screwed for the purpose, the end-long movement of 
the mandril is prevented, and it will simply revolve 
This pin, however, not 


would not be sufficient to resist such a force as that 


which the back centre would bring to bear upon it 
in that direction, especially when the lathe is used 


for drilling ; the screw e, istherefore added. Suppose 


‘now, that a piece of wood is to be screwed, the 


pin c, is withdrawn from the groove in the mandril, 
and e, is also unscrewed, anda ferrule b, fitted on the 
end of the mandril, This ferrule, of steel or gun 
metal, has a few turts of screw-thread cut on its 
edge, and gears with a piece f, shewn again at g. 


In each hollow segment a thread is cut to match 
that in one such ferrule as described. If there are 
to be six ferrules of different pitch of thread, there 
must be therefore six such segments in the lower 
piece. The ferrule being thus adjusted, and the 
mandril put in motion, the latter will, as it revolves, 
assume an end-long motion regulated by the. guide. 
screw or ferrule, and the tool being held stationary 
will trace a similar thread upon the work. In this 
manner the amateur or mechanic can have no diff- 
culty to contend with, the tool is held still, and the 
work is done entirely by the lathe. A single point 
tool will answer the purpose if the angle of the 
pointed part is selected with reference to the pitch 
of screw to be cut, a many-pointed chasing tool is, 
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nevertheless, fat preferable. The treadle is not 
used in the above work, the cord of thë lathe being 
held in the hand, and motion, which can thus be 
checked at pleasure, given to the mandril by this 
means. From the fact of extreme nicety of work 
being required in the several parts of a lathe head, 
such as we have described, this form is, of course, 


‘expensive, and hence, other devices have been hit’ 


upon, more or less serviceable. ‘The guide threads 
in the commoner patterns of these lathes are cut 
on the mandril itself, which is made of greater 
length than usual, and these several guides are cut 
upon the part within the poppet heads, as Fig. 92, 
which represents such a lathe as is sometimes 


“used by gas fitters and brass workers in general. 


In spite of the apparent perfection of the above 


‘method of screw cuttiig there are practical objec 
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tions to its use. Asa rule, lathe makers do not 
recommend it, and workmen esteem it so compara- 
tively easy with practice to chase threads by hand 
that they will not incur the expense or imcon- 
venience of somewhat delicate machinery to 
accomplish the work in question. A lathe, in 
fact, constructed in this way, however beautifully 
it may accomplish its special work of cutting 
screws, is not suitable for the somewhat rough 
usage of ordinary workmen. To the amateur, who 
chiefly practises on light and ornamental work, 
such a tool is certainly useful, but we would dis- 
courage such from depending too much upon the 
lathe, and recommend more constant exercise of 
mind and hand. A great deal of beautiful work 
may be accomplished by simple, inexpensive 
expedients, and more satisfaction and pleasure will 
be derived from work thus executed than from 
such as has been due to the perfection of work- 
manship and elaboration of apparatus in the lathe 
itself. In our next paper we shall give details of 
one or two simple expedients for screw cutting 
which will produce with certainty a thread of any 
ordinary pitch, with sufficient accuracy for general 
purposes. In concluding the present paper we 
shall say a few words upon the screw itself, which 
may be of interest to the reader. A screw may be 
defined as a continuous inclined plane—or an 
inclined plane wound round a cylinder—the pitch 


being the inclination of the plane, that is, the | the fact. 
l FIC.i. 
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ratio of its height to the length of its base. From 
the mechanical principle of the inclined plane it 
follows that the greater number of threads in a 
given space the greater is the power of the screw 
when used as in a press, or to draw along its nut 
as in the slide rest, in which end-long motion in 
the screw itself is prevented. It seems, at first 
ight, easy to devise a method for cutting screws 

any desired pitch, but this is far from being the 
case, and when it becomes necessary to increase 
the number of threads to 50, 60, 80, or even more 
to the inch, with such accuracy that one turn of 
the screw shall always produce an equal longi- 
tudinal movement of the nut, the most delicate 
machinery scarcely suffices for the purpose. The 
microscope detects and shows errors even in the 
best work, and it is questionable whether a perfect 
screw of any length can be cut by machinery, 
as every imperfection in the latter is communi- 
cated to the work done by it. If the amateur, 
_ therefore, requires a screw for a slide rest, eccentric 
chuck, microscope, or other delicate piece of 
machinery, or philosophical instrument, he had 
` better get it cut by Holtzapffel or Whitworth, or 

other practical mechanician, in the posséssion of 
the necessary apparatus. — 


Frymne Macurne.—M. Giffard, the well-known 


inventor of the injector, is, we believe, engaged on 
the construction of a steam flying machine, it being 
intended to use the steam for working it at a pres- 
sure of 1,500lbs, per square inch, . 


and five hundred feet per mile. 
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TELEGRAPHIC CABLE. i as 

A correspondent sends us (Scientific American) 

a description of a submarine telegraph cable, here- 
with illustrated, the invention of Prof. A. J. B. 
De Morat of Philadelphia, for which he has taken 
measures to secure patents in this country and in 
Europe. We give the ideas of our correspondent. 
The causes of the failure of the cable of 1858 
are yet wrapped in mystery. It is stated that at 
the depth of two miles the hydrostatic pressure of 
the water is 4,000 lbs. per square inch. The 
larger part of the present cable (see Fig. 4,) is com- 
posed of India-rubber or gutta-percha, jute, tar 
rope, or other similar material. Sucha body must 
suffer compression under so great a weight, and 
will be extended in length. . By calculation it is 
found that a cable one inch in diameter with a set 
of wires coiled about it four times in one foot, and 


reduced by the pressure a thirty-second of its 


diameter, will increase in length between four 
The centre or 
conducting wires, being straight, could not yield 
sufficiently and retain their connection under such 
an extension. It would be difficult to ascertain if 
this was really the result, as upon bringing the 
cable to the surface the tension would be relaxed 
and the ends of the separated conductors might 
come together and the current be restored. A 
strict analysis of the cable would alone determine 


Fig. 1, letter æ represents an iron wire about 
1-16th of an inch in diameter. Over this is wrapped 
tightly a very thin copper ribbon, in width 13 
times the diameter of a, as represented at b, then 
on this is wrapped, as tightly, a similar copper rib- 
bon, being careful to cover the joints of the first, as 
atc. This is covered with a compact coating of 
india-rubber or other insulating material, as at d. 
Then wrap this with copper ribbon, in width 1% 
times the diameter of d, as at e, Fig. 2, and 


this with another similar copper ribbon, covering | 


the joints as before, as at f, and covering again 
with some insulating material, as at g. This pro- 
cess is continued until the desired number of con- 
ductors is obtained. In Fig. 3, h, we have an end 
view of a cable with six conductors, and an outside 
one to neutralize ali earth currents. 


Each of these double copper coils, b c, e f, ete., 
by the compact manner in which they are put on, 
become perfect copper cylinders, one within the 
other. Any compression of these cylinders only 
tends to lengthen the coil and never to break or 
sever connection. Being insulated from each 
other, each is an independent conductor and can 
be attached to its own instrument. The outer 
cylinder, by having a battery of any required 
strength attached, can neutralize all earth currents, 
and protect and equalize all the conductors within. 
In the experiments with these cables no induc- 
tive currents have been detected to interfere with 
perfect transmission of direct currents or tele- 
grams, If there are any inductive currents, we 
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may hazard the theory that they occur on the inner 
surface of each respective cylinder, jand are thus 
rendered inoperative. 
soon prove its fallacy or establish its correctness. 
Experiment has proved one fact, that the trans- 
mission of the electric fluid is perfect through each 
cylinder at the same time. | 


Be this as it may, time will 


The advantages claimed are: First. It is lighter, 
and possesses remarkable strength for its weight. 
Second, Is more pliable. Third, Is more elastic 
the conductors being the last to break. Fourth, 
Has many conductors, each being independent. 
Fifth, It can neutralize all earth currents. Sixth, 
Its power to transmit is not weakened by any in- 
ductive currents. 


REDUCING FRICTION OF SCREW 
PROPELLER SHAFTS. 


This, the invention of Mr. M. J. Roberts, of 
Pendarren, Brecknockshire, consists in receiving 
the thrust or endlong pressure of propeller and 
other shafts upon a fluid under continual pressure, 
whereby the friction that would ensue between the 
end of such a shaft when revolving and a solid 
support is in a great measure avoided. If an un- 
elastic or nearly unelastic medium, such as water, 
is used, it is preferred to combine with the appa- 
ratus an air vessel, for giving elasticity to the 
medium. Without such elasticity, injurious jerks 
and blows would be.created in the shaft, and be- 
tween it and any solid bearings it might come into 
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contact with. Again, it is sometimes desirable 
that the shaft should be, as it were, divided iù its 
length, so that the portion actually impinging upon- 
the fluid bearing should be independent of the 
main portion of the shaft, to the end that should . 
the main or principal portion of the shaft aink in its 
bearings, it should not cause that part of the shaft 
supported endlong by the fluid medium, to press 
severely on the sides of the box or cylinder, here- 
after described, which contains it, . 
The engraving shows in section the manner in 
which the invention is carried into effect. A, is a 
screw-propeller shaft ; B, the inboard end ; C, is a 
hollow plunger, which may be in a piece with, or, 
preferably, in a separate piece from, the shaft.; D; 
is a cylinder or case in which the plunger is free to 
revolve and play. 4a, a, are annular recesses in 
the outside of the plunger ; E, is a pipe communi- 
cating with a force pump F, and also by the pipe 
6, fitted with a stop-cock c, with an air vessel G. 
_ The patentee claims, “ reducing the friction pro- 
duced by endlong pressure of screw-propeller and 
upright or inclined revolving shafts,—frst, by the 
employment of fluid under continual pressure, 
substantially in manner hereinbefore described ; 
and, second, by the employment of liquid under 
continual pressure together with an air vessel. con- 
nected to the pipe, whereby such pressure is cón- - 
veyed, all substantially in manner and for the -~ 
purpose described,” | ve 


_Sesquioxide of iron in its hydrated condition is. 
said to be an antidote for poisoning by argenic, — 
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ON THE TELESCOPE. *—II. 

In 1758, John Dollond, by. experimenting with 
glass of a different character to that employed by 
Newton, discovered the source of that great philo- 
sopher’s mistake. He found that a lens of the 
ordinary heavy metallic glass of his day, called 
flint-glass, dispersed the colour of a pencil of light 
about as much as a lens of crown or plate-glass, 
possessing double the general deflective or magni- 
fying power of the former. Hence, by combining 
a convex lens of plate-glass with a concave lens of 
flint-glass, but possessing only half the power of the 
former. (in this case a diminishing power), he 
obtained a combination which was capable of form~ 
ing a nearly colourless image. l 

We say nearly colourless, because the plate lens 
acts, from the nature of the material, more power- 
fully in refracting the middle or green portion of 
the spectrum than is recovered by the contrary 
action of the correcting or flint concave lens. 
Hence, there remains behind an uncorrected or 
residuary spectrum of about 1-60th of the 
original spectrum produced by the convex plate 
lens—that is to say, a pencil of white light is now 
dispersed over a circle whose diameter is about 
1-3,000th part of that of the object glass. In the 
best modern telescopes this defect is left to its 
fate. The actual diameter of this circle of residuary 
colour depends very much on the materials of the 
two lenses. It is very desirable that the attention 
of opticians be directed to this circumstance, be- 
cause in the course of Mr. Pritchard’s experiments 
he found that the diameter of this circle varied in 
the specimens of glass before him, from 1-50th to 
1-70th of the diameter of the primary circle of 
chromatic dispersion of the crown lens—a differ- 
ence which would very plainly disclose itself in an 
object glass of large dimensions. Mr. Cooke is at 
this moment engaged in the construction of an ob- 
ject glass twenty-five inches in diameter, by far the 
largest ever yet attempted. The diameter of the 
circle of chromatic diffusion in this magnificent 
object glass, when completed, cannot be less than 
about 1-120th of an inch; unless, therefore, 
some secondary combination is introduced, this 
circumstance will unavoidably prevent the employ- 
ment of any powerful eye- piece. 

We are thus, then, and after all, brought back 
again to one of the original difficulties which limited 
the dimensions of the object glass in the days of 
Galileo and Huyghens, but with this important 
difference, that whereas the latter philosopher was 
confined to glasses of six inches diameter, and one 


hundred and twenty feet focal length, Dollond’s 


discovery has extended the dimensions of the object 
glass beyond twenty inches, and has reduced the 
focal length within the manageable limits of four- 
teen or fifteen apertures. What is now wanted 
is to discard the modern heavy flint glass, and to 
use the present crown as the corrective of some 
new glass of lower dispersive power, perhaps yet to 
be invented. 

The necessity of employing very small object 
glasses was thus satisfactorily removed by the 
discovery of Dollond in 1758, Nevertheless, there 
still remains another serious cause of imperfection 
in the compound object glass, Generally speaking, 
any lens, of which the surfaces are spherical, is 
much more powerful towards the margin than are 
the parts of it near the centre. A pencil of light, 
incident on the whole aperture of a lens, will, in 
general, be diffused over a circle whose diameter 
bears a very appreciable ratio to the thickness of 
the lens. Happily, however, the actions of a con- 
vex and of a concave lens are in this respect in 
opposite directions, and hence they have, when 
combined, a tendency to correct or compensate the 
spherical aberrations of each other. Still more 
happily, the amount of this spherical aberration 
depends very materially on the relative curvatures 
of the two surfaces of the lens. Without altering 
the focal length of a lens, it is quite possible very 
_ seriously to alter the amount of the spherical 
aberration. For instance, in lenses of any material, 
the aberration for parallel rays of a plano-convex 


* A paper read at the Royal Institution by the Rev. C. 
Pritchard, F.R.A.S., May 18, 1866, Extracted from the 
Astronomical Register for August. l 
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lens is four times that of a lens of equal power, 
where the curvature of the side facing the incident 
light is three times that of the other surface, 
This remarkable effect arises from the circum— 
stance that although, upon the whole, the 
same total deviation of the light is produced in 
two lenses, : the distribution of the amount of 
deviation to be produced by each surface in 
its turn is very different. Speaking roughly, and 
by way of illustration of a principle, it may be said 
that the amount of the aberrational error at each 
surface depends (ceteris paribus) on the cube of the 
deviation produced at that surface ; and inasmuch 
as in the case of the plano-convex lens the whole 
deviation is produced at the second surface. whereas 
in the other lens of equal power the deviations at 
the two surfaces are equal, it follows that the 
aberrational error at each of its two surfaces is 
1-8th of that produced at the second surface of the 
plano-convex lens; that is to say, the total 
aberration of the latter is four times that of the 
former. By the application of similar principles it 
has become comparatively easy to produce a com- 


bination free both from primary chromatic and from 


spherical aberration, 


The correction of the colour by means of a con- 
cave flint lens depends, speaking roughly and in 
general, on its focal length, and not upon the 
relative curvatures of its surfaces ; consequently 
these relative curvatures can be altered until those 
are found which balance the spherical aberration 
of the convex plate-glass lens. The algebraic 
investigation of the best methods of obtaining the 
exact amount of these appropriate relative curvatures 
is attended with extreme labour and much difficulty, 
and has occupied the thoughts of a long succession 
of accomplished mathematicians, The main source 
of difficulty has been supposed to arise from the 
practical necessity of taking the thicknesses of the 
lenses into the account. Mr. Pritchard, however, 
has recently shown that the thickness of the two 
lenses have a tendency to compensate one another 
in the amounts of spherical aberration which they 
respectively either introduce or remove, and he has 
demonstrated that tables constructed on the principle 
of neglecting the thicknesses are practically 
applicable to all such cases as ordinarily arise in 
the construction of the aplanatic object glasses of 
modern telescopes. This step appears to be one of 
very considerable importance towards facilitating 
the construction of object glasses of large dimen- 
sions, 


We may consider, then, that the once difficult 
question of theremoval of spherical aberration in an 
object glass as now practically solved, and that, too, 
in a manner which requires but little further trouble 
than the inspection of a set of tables. There does, 
however, still exist a practical difficulty, where 
theoretically there was, or even now is, supposed to 
be none. It is almost universally asserted in 
treatisesJupon |the subject, that-in order to produce 
an achromatic combination nothing further is 
required than to make the focal lengths of the two 
lenses proportional to the dispersive powers of the 
materials of which they consist. Practically, and 
even theoretically, this is not the case; but, on 
the contrary, the proper ratio of the focal lengths 
of the two lenses is perceptibly influenced by the 
forms or curvatures of the lenses themséives. It 
is herein that the eye and the skill of the optician 
rather than those of the mathematician arerequired ; 
and (perhaps unexpectedly) it is in this direction 
that we are to look for one of the weakest and 
most troublesome elements in the construction of 
the object glasses of telescopes. The proper mode 
to be pursued for obtaining the achromatism re- 
quired must be reserved for another place of com- 
munication, 


_ From what has preceded, it will be seen that 
since the spherical aberration of a lens does not 
depend solely on the amount of the total deviation 
which it produces on a marginal ray, but on some 
function of the relative amounts of the deviation 
at each of the two surfaces, it follows that there is 
for every lens a certain proportion in the curvatures 
of the surfaces which produces a minimum aberra- 
tion. Hence there must always exist two forms 
of a lens of a certain power, which will produce a 
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certain amount of aberration, one on each side of 
the minimum. Suppose, then, it is required to find 
the curvatures of the four surfaces of an aplanatic 
lens. The first thing to be done is to obtain (in a 
way not here explained) the relative focal lengths 
of the lenses which will produce an achromatic com- 
bination. If the focal length of the combination 
be known the focal lengths of the two lenses will 
then be determined. Suppose now that, for any 
reason, a certain ratio of the curvatures of the 
convex or crown lens be assumed. ‘The tables cal- 
culated by Mr. Pritchard will at once, by inspection, 
give the aberration of that lens for parallel rays. 
Now, there will be two concave lenses of flint glass 
of any given optical quality, which will not only 
achromatise the foregoing crown lens, but also will 
destroy its spherical aberration. The inspection of 
a second set of tables will indicate the relative 
curvatures of the surfaces of this correcting flint 
lens. Mr. Cooke, in his practice, generally makes 
the proportion of the radii of his surfaces of the 
crown lens as 2: 8, because such a proportion 
leads to no comparatively violent deviations at any 
of the four surfaces, while it admits at the same 
time of two concave surfaces for the correcting 
flint lens, which surfaces, by dint of their con- 
cavity, admit of easy examination for the me- 
chanical perfection of figure. 

Sir John Herschel conducted his investigation of 
the aberration of a compound lens in such a man- 
ner as to give the total abberration in the form 

B C 


A + — + — ; when D is the distance of the radiant 

D D? point flight, and where A BC are 
functions of the materials of the two lenses, 
and of the curvatures of their surfaces, 
He then, for the convenience of calculation, 
assigned such a relation between the four curva- 
tures as rendered B=0, assuming at the same ume 


that D is sufficiently large as to render— N: 
D 
Finally, the four curvatures of the lenses are to be 
made such as also to render A=0. A combination 
of this sort will be free from aberration for points 
of light at moderate as well as at practically infinite 
distances, a result of no real importance, But it 
will be found that such a combination requires 
great accuracy in the construction, inasmuch as 
small errors in the curvatures produce compara- 
tively large amounts of outstanding aberration. 
The Frauenbofer construction is closely allied to 
this, if not identical with it. Mr. Dallmeyer 
modifies Sir John Herschel’s form, under the 
hope, and with the view of reducing the coma 
attaching to stars viewed obliquely and not near the 
centre of the field. Thus wide, then, is the choice 
which exists in the forms of the lenses which will 
produce an aplanatic combination, and such are 
some of the reasons which guide the particular 
forms selected by particular artists. When that 
great sidereal astronomer, W. Struve, commenced 
his memorable career at Dorpat, in 1813, he there 
found the chief instruments constructed by our 
own countrymen, either Dollond or Troughton. 
Owing to the baneful influence of the excise laws 
on the manufacture of glass, it had become im- 
possible in England to obtain a material for the 
construction of object glasses of any size beyond 
four or five inches at the utmost. Hence the art 
passed away from England and its great artists, to 
Frauenhofer and Mertz at Munich, where no im- 
pediment from the excise intervened. As a 
necessary consequence, when the new observatory 
at Pulkowa was furnished in 1839 by imperial 
munificence with new instruments, not a solitary 
telescope was procured, or in fact ought to have. 
been procured, from England. Even our own great 
Faraday was impeded by a meddlesome and mis- 
chievous excise in the prosecution of his attempts to 
improve the manufacture of homogeneous optical 
glass. At the present time, optical glass of exqui- 
site quality is manufactured by Messrs. Chance, in 
England (though in reality by a foreigner); and 
no doubt remains that any of our three English 
artists, Messrs. Cooke, Dallmeyer, and Simms, now 
more than successfully compete both in quality and 
price with foreign opticians, in the production of 


object glasses of the largest dimensions, 
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UTILISING BREWERS’ GRAINS. 


Several months ago the question was asked in an 
ably-conducted periodical, called the Brewers’ Jour- 
nal, “ What shall we do with our grains?’ This 
question arose from the cattle plague, which, de- 
stroying most of the cows in London, caused brewers’ 
grains to become of no market value, so that where 
the brewer formerly received 1s, to 1s. 9d, per qr. 
he now gets nothing. The difficulty, however, 
stands in a fair way of being removed, and among 
those who have endeavoured to utilise that which 
has become a comparatively useless article, we must 
particularise Messrs. Milburn aud Co., of’ Rushton- 
street, New North-road. After a series of experi- 
ments, extending over twelve months, they have 
discovered the quickest and best method of treating 
the wet grains, so as to make them an excellent 
dry food for horses and other cattle, easily trans- 


ported from place to place, and not liable to become 
They do not dilate upon the chemical con- 


sour. 
stituents of their new food, but what is far more 
convincing, they simply give the result of actual 
trials conducted by a veterinary surgeon. The 
result of these trials is eminently satisfactory. We 
are informed that since the date of the circular 
further experiments have been made, and in many 
cases upon sick horses, which have been restored to 
vigorous health by their use. Messrs. Milburn and 
Co. class their grains (which they term ‘ desiccated” 
grains) as a food intermediate between corn and 
chaff, and analysis and experiment bear out this 
classification, while their exceedingly low price 
must induce all who keep horses or other cattle to 
give them a trial. Messrs. Milburn and Co. state 
that by using them as directed a saving of 20 per 
cent. is effected. 


THE FORMATION OF DEW. 

Professor Magnus in a paper on the influence of 
the absorption of heat on the formation of dew, 
given in the Philosophical Magazine for August, 
examines the results obtained by Professor Tyndall 
relating to this subject, and which were applied 
by Professor Frankland in his lecture on the pro- 
bable cause of the glacial epoch in the history of 
our planet. “Professor Magnus describes his own 
experiments, which, he asserts, show that aqueous 
vapour does not possess the great absorptive power 
attributed to it. He says that “the conclusions 
which Professor Frankland deduces from the glacial 
epoch from the great absorptive capacity of aqueous 
vapour, and Professor Tyndall from certain climatic 
phenomena, remain unchanged if nebulous be sub- 
stituted for actual vapour. For this it is which 
maintains the beautiful green of the British Islands ; 
for it moderates the burning rays of the sun as 
well as prevents the great colds, which only occur 
with a clear sky and a copious radiation.” This 
paper is followed by some remarks by Professor 
Tyndall, in which he meets objections by reflections 
suggested. by Professor Magnus’s description of his 
own experiments, Professor Tyndall refers to 
other researches on this subject, and expresses his 
conviction that by the further development of- 
the question by field meterorologists “ the evidence 
in favour of the action of aqueous vapour on solar 
and terrestrial radiation will soon be overwhelm- 
ing.’ He adds that hitherto the differences be- 
tween Professor Magnus and himself have only led . 
to the shedding of. light upon the subject, and: 
therefore were not to be deprecated. 


NEW MODE OF TREATING WOUNDS. 

A surgeon of some eminence in his profession at 
Ghent has recently published an account of. a 
method of treating wounds with dressings of sheet 
lead; From the Ist of January, 1864, to the end of 
May, 1866, Dr. Burggraeve has treated 236 cases in- 
this manner, and only 8 deaths have occurred. 
His process is exceedingly simple. It consists 
in washing the wound carefully with lukewarm 
water, and then covering it with pieces of sheet 
lead, which are secured with adhesive plaster. 
Most of his patients have been. workmen injured 
by machinery, and were too weak to undergo 
` operations owing to the impoverished state of their 

blood. The wound,” says M. Burggraave, 
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“whatever may be the amount of contusion, 
crushing, or laceration, is first washed carefully 
without detaching or cutting away any portion of 
flesh, since in the state of torpor it is impossible to 
say at once which will mortify and which may be 
preserved, and one runs the risk either of cutting 
away too much or too little. Itis next surrounded 


with thin slips of lead retained in position by- 


sticking-plaster. From time to time a jet of warm 
water is injected under this armour, if we may 
use the expression, so as to remove the ichor and 
refresh the parts.” In order to.watch the progress 
of the wound, each sheet of lead may be removed 
independently of the others. The contact of the 
metallic lead with the flesh causes no irritation, 
and the rigidity prevents friction, and excludes the 
air, a very important point. Besides the mechanical 
action of lead, Dr. Burggraeve thinks that it may 
also be attended with some physical action, and 
quotes the well-known effects of Goulard’s extract. 
The author enlarges on the value of this method of 
treatment in military surgery, where operations 
must, at least in active service, be somewhat hurried, 
and many a limb which, wader ordinary circum- 
stances, might have been preserved, is sacrificed 
in consequence. Gun-shot wounds, he says, have 
much analogy with injuries caused by machinery, 
and we may reasonably assume that the results will 
not be dissimilar. Whatever the theoretical 
objections to lead bandages may be, they appear 
at all events to have had a fair trial, and to have 
been productive of good results. 


Sir Fowell Buxton has placed at the disposal of 


Miss Marsh a pair of cottages for labourers which 
he has just completed. These cottages will take 
in ten adult women and two boys. - Miss Marsh 
superintended, at the London Hospital, the re- 
moval of a number of convalescent children, who 
will be taken care of at the charge of the fund 
which she is raising. Miss Burdett Coutts is 
establishing a small cholera hospital in Bethnal- 
green, The Mansion House Committee have not 
thought it expedient to establish a permanent 
orphanage. 

COMPENSATING Trres.—Mr. W. Bridges Adams 
is now introducing a simplification of his well- 
known spring tyre. According to this modified 
plan a. band-of polished steel, perforated with holes, 
is interposed between the rim of the wheel and the 
tyre, the holes in the band and grooves turned in 


the tyre and wheel rim being filled with lubricating 


matter. The tyres are applied to the wheels cold, 


and are retained in their places by a solid rib in’ 
front, which may be either plain or lipped over the 


wheel, and by a spring washer or ring at the back, 


which expands into a groove in thetyre. The 


tyres are thus free to move round the wheels, but 
the movement only takes place when friction 
would commence on. the rail, and it thus prevents 
torsion of the axle, and gives the same freedom in 
passing round curves as would be obtained by the 
use of loose wheels. The new arrangement does 
not give such a perfect, action as the spring-seated 
tyres, which are preferred by Mr. Adams, but it is 
cheaper, and is therefore more likely to be applied 
in some cases. | E 
Nurrment in Warter.~—In the new number 
of the Journal of the Royal Horticultural Society 
we have the conclusion of Professor Schultzenstein’s 
paper on the constituents of water, in which he 


| asserts positively that pure pump, spring, or river 


water contains an inexhaustible supply of nutri- 
ment; that it is the real staplefood for plants ; and 
that the knowledge of this is calculated to throw 
light on many puzzling phenomena in vegetable 
physiology and culture. The art of making water 
nutritious should be the true aim of horticulture 


and agriculture. The Rev. W. Kingsley gives an - 


illustrated note describing his method of border- 
heating. By placing pipes for the circulation of 
hot water among drain tiles under the earth, near 
the roots of trees, he maintained a temperature 


equal to that of a very gentle hotbed, during the. 


winter months. He thus (at South Kilverton) 
obtained fruit of excellent flavout, which otheiwise 
could,.not have been xipened. He considers his 
system as yet merely an experiment. 
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Pers sears 


SELF AID. 


The Medical Times says:—“ The Registrar- 
General’s report vividly sets before us the squalor 
of a large part of the East London population ; we 
have seen the same with our own eyes this week in 
a Bethnal-green street, where a patient had died in 
almost every house. In one such house the yard 
was a pool of dirty soapy water, in which the water- 
butt was standing ; the butt itself uncovered, dirty, 
green with mould, containing a host of ‘ foreign 
bodies’ at the bottom—the closet foul and stinking 
—the yard strewed with rubbish. Now this is a 
state of things common amongst the poor from east 


to west; but why ?. It is of no use to blame ves- 


tries, or medical officers of health, or landlords ; 
granting that they may failin their duty, why do 
not the people—the victims—help themselves ? 
Surely any man might in ten minutes raise a water- 
butt out of a puddle of filth and put it ona few 
bricks; he might contrive a cover for it; he 
might sweep up a yard, and pour a bucket of water 
down a closet and brush it out, and in the present 
panic he might get gratis from any vestry enough 
earbolic acid or chloride of lime to disinfecta 
street! But the poor will not stir a finger to help 
themselves. They may be on the look-out for 
district visitors with money, soup, and tracts, or 
they may trust to luck or to Providence, or may 
console themselves by saying that they cannot die 
till their time is come; but they will not stir a 
finger to help themselves. This cholera is a 
severe test of our sanitary and hygienic arrange- 
ments; it is a still severer one ot our social and 
moral condition.”’ 


Sulphate of baryta is the substance employed 
for enamelling cards. 

SaLoon Ramway Carrices. — The Great 
Western, Great Eastern, and London and North- 
Western Railway Campanies each provide saloon 
carriages for the accommodation of family or other 
parties, on payment of a certain number of first- 
class fares. On the Great Western line, where. 
there are several saloons, provided with a compart- 
ment for servants, and other conveniences, eight 
first-class fares are charged for the use of one of 
these carriages, which will be sent to any part of 
the line to order. On the Great Eastern line the 
charges are somewhat similar. The Great Eastern- 
family carriages, as they are called, are 24 ft. long, 
that length being divided into a main saloon, a 
retiring-room, furnished with washhand stand, 
water-closet, &c., and two end compartments, one 
intended for luggage, and the other fitted up as a 
second-class compartment for servants. The ar- 
rangement of the Great Western saloons, of one of 
which we intend to publish engravings shortly, is 
very similar. 

The meetiug of the British Archeological Asso- 
ciation has been held this year at Hastings, where 
the Archzologists have been received with every 
mark of courtesy. The Earl of Chichester, the 
president, delivered the inaugural address. There 
was an inspection of the castle, an account of 
which was given by Mr. T. H. Cole, M.A. It was 
built, he said, in the reign of William the Norman, 
and occupies the site of a more ancient fortress, 
covering an area of about an acre and a half. 
There was formerly a priory, of which scarcely any 
remains now exist. Some other antiquities of the 
town were inspected, among which was the church 
of the Holy Trinity, built upon the site of an an- 
cient monastery of the Black Monks of St. Augus- | 
tine. The old walls which once protected the 
town on the sea side were traced, the Roman 
remains on the Hast-hill were visited, and much 
interest was shown in respect to the house in All 
Saints-street in which Sir Cloudesley Shovel is 
said to have been born. In the course of the day 
a paper was read by Mr. Edward Levien, M.A., 
on St. Mary’s Collegiate Church, in Hastings 
Castle; one by Mr. M. A. Lower, M.A., on the 
Battle-field of Hastings; one by Mr. W. J. Grant, 
on Hastings Castle; and one by Mr. T. H. Cole, 
M.A.,.on the antiquities of the town generally. 
The programme has included excursions to Rye, 
Winchelsea, Eastbourne, and other places in the 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 


our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible. Therearemany claimants upon the space 
allotted to letters and other correspondence. | 


NORTON’S RIFLE SHOT. 
i : Bray Club. 
.Sir,—As. some unscrupulous persons have officially 
ignored my claim as the inventor of the elongated rifle 
shot, thus tending to falsify history, I beg you will please 
to insert the enclosed extracts in your next number,— 
J. Norton, late 34th Regt. 


(Copy) “ Horse Guards, 22d June, 1860. 

“Iam fully prepared to bear testimony, and give evi- 
dence to the facts, as stated in the memorial of John 
Norton, Esq., late Captain in the 34th Regiment, to that 
effect, that when quartered with him at Woolwich in the 
year 1823, he (Capt. Norton) invented and exhibited an 
elongated expanding shot and shell, identical in prin- 
ciple withthe present Minié bullet. At the above period, 
being in the saime regiment, I very frequently accompa- 
nied Captain Norton in his rifle practice with his new 
bullet, at Woolwich, and other quarters, and I can tes- 
tify to have then seen him with his rifle shell (in order 
to exemplify and prove his invention) explode small 
bags of gunpowder placed behind pieces of board to 
represent atumbril. And from that day to this I have 
never had any doubt in my mind of Capt. Norton being 
the original inventor of the new principle, as applied to 
fire-arms, which has been since, under certain modifi- 
cations, introduced into the armies of Hurope under the 
name of the Minié bullet. 

(Signed) RICHARD ÀIREY, Q. M. General.”” 


“ United University Club, Pall Mall 
- 20th July, 1866. 

“ My dear Captain Norton,;—Many thanks for the very 
- interesting extract from Colonel Beamish’s letter to the 
United Service Journal, The statements therein made I 
can of my own knowledge fully corroborate, and can 
testify most fully to the unfair and unjust treat- 
ment you have experienced from a series of succes- 
sive Governments. No one has deserved better of his 
country than you have done, for, all your exertions in 
the behalf of the public, and few, Tregret deeply to say, 
have been treated with baser ingratitude.—Believe me 

to remain, dear:Captain Norton, very sincerely yours, 

“ Capt. Norton.” (Signed) “ Hans Busk. 


THE DOUBLE-HULLED PRINCIPLE OF MARINE 

ARCHITECTURE. 

-Sir,—I am very glad to see some of your readers in- 
terested in this principle, but before entering into par- 
ticulars I would state my unwillingness to occupy your. 
valuable space with a lengthy communication, if the 
principle were only applicable to smooth water pleasure 
sailing boats, as ‘‘Mephistocles” appears to imagine. 
I agree with a few of your correspondents in believing 
that a double craft may be made perfectly ocean worthy 
and perfectly manageable, under all circumstances, 
and therefore—although unsuited for carrying cargo 
in a rough sea, or of developing greater power of 
steam navigation,—to be most suitable for sailing 
in all seas where light draught, safety and comfort, 
but espscially speed, are required. The assertion I 


so frequently hear from nautical people, that nothing . 


will ever beat our fine [modern yachts and pilot 
boats, can only be met by the fact that no civilized 


craft. could come near to a flying proa of the Ladrone 
Isles (especially in sailing to windward) on the outrigged, 
which is only a modification of the double principle. 
The former, however, could never be applied to a yacht 
for Europeans, but the latter principle is most suitable 
to our civilized existence, as I hope the following plang 


will shew. The details of construction must be left for 


the mechanical engineer or ship-builder, as well as the 
question whether iron or wood might be the best 
materials of construction. Sketches No. 1 and 2 show 
outlines of a proposed yacht 100ft. long. 

A, main hulls, 100ft. long, 10 wide. X, central saloon 
above water level. Dimensions, 33ft. by 60ft., 8ft high. 
a, 2, lower floor of the saloon, b, upper deck, c, drop 
keels or leeboards. d, d, sheer masts. Draught of 
water with keels up 2ft, down 5ft. A, canoe shaped 
hulls 40ft. long, 4 wide, 5ft. apart, 3 deep (from gunwale 
to keel). X, canoe shaped covers or upper works, form- 
ing cabins (in both hulls) 6ft. high., 13ft. long between 
the bulkheads, besides smaller store places forward and 
aft of these. a, hingejoint to foresail’s boom and yard. 
b, b, cabin windows. cC, c, cabin doors. d, d, d, level of 
central platform. -e, wire rope for the rings of the main- 
sailto travel on. f, drop keels with their supports. g, 


‘balanced rudder, between the two sterns. h,h, bulkheads. 
j, steps into cabin. k,steering wheel. (The same letters 


refer to the three drawings.) l 

Figures 3, 4 and 5 shew a craft 40ft. long on the same 
principle, which was built. last year for cruising and 
coasting with the greatest attainable speed and safety, 
and with the smallest number of hands. The gale of 


-the 22nd of November last drove her against a sea wall 


(with other vessels of the place), owing to her anchor 
dragging in the open harbour. £80 worth of damage 
was the result, and unfortunately forthe principle, 
seeing how successful she was, her owner has not yet 
the means of refitting her for sea. 

The advantages expected from and realised by this 
peculiar sailing machine are briefly these. It is as 
suited for navigating the open sea as shallow rivers; by 
its form the greatest attainable stiffness under sail or in 
a sea is secured without ballast, therefore the greatest 
speed and safety must ensue. It is under perfectcontrol 
of herhelm. Its cabin accommodation equals that of an 
ordinary shaped yacht of same size and cost. It cannot 
be injured by being run aground if its leeboards are 
first raised. It isa dry and comfortable craft, although 
by no means handsome, especially suited for Loch cruising, 
where ordinary sailing, by any but the most experienced, 
is fraught with danger from shoal water and surround- 
ing high land. 

The expense of this craft was not more than one of 
the ordinary build would have been, having equal cabin 
accommodation. ELWIN. 

[We have now, we are of opinion, spared Mr. Elwin 
sufficient space in which to set forth his views on 
double-hulled craft, and must close the correspondence 
until we receive notice of practical results.—Ep. E. M.] 


OPTICAL INSTRUMENTS. 

Sir,—Inquiries respecting the construction of tele- 
scopes, microscopes, &c., appear very frequently in 
your pages. If any practical optician or correspon- 
dent could supply a few articles upon the subject they 
would be received with considerable satisfaction and 
pleasure by your thousands of readers. The usual in- 
quiries are in connection with telescopes. What is 
wantedis a paper treating upon earlier instruments, and 
shewing why all have been replaced by achromatic 
glasses, and concluding by supplying a few practical 
tormule for the construction of objectives and eye-pieces. 

The same would be a welcome contribution in connec- 
tion with the microscope, giving the curvatures of a few 
low power achromatic objectives. 

In photographic lenses, whether landscape or portrait, 
combinations are taken as examples ; considerable lati- 
tude of construction prevails, some having a greater or 
less number of lenses. Afew working formule of the 
best make of such lenses would bea boon to amateur 
lens grinders, who, like myself, arein difficulties to 
know the best source from whence to secure such infor- 
mation. W. Burn. 
WORKING AN ENGINE WITH LEAD BOTH WAYS. 

Sir,—Allow me to inform your correspondent, E. 
Black, that the method I described in a former number 
of the Enquisk MrcHanic was merely to show that 
working an engine in fore and back gear, with one fixed 
eccentric, and lead both ways, was to be accomplished, 
as it had been frequently remarked to me that working 
an engine both in fore and back gear, with one fixed 
eccentric, and lead both ways, was impossible, so that I 
merely designed that method to show that such a thing 
could be accomplished, and not as regards any saving 
of time or labour. In large sea-going steam vessels, 
where one shifting eccentric is used, a rack and pinion 
is employed to reverse the engines, thereby causing 
some little delay. O. J. L. 


TELESCOPE. 

Sir, —I beg to correct an error which appears in my 
letter in answer to “J. B. W.,”? in which it is stated that 
the field of view in my telescope was 13in. in diameter, 
Asthis statement will most likely produce very erroneus 
notions, I wish to say that it ought to be 13 minutes of 
space,—nearly equal to half the diameter, of the. full 
moon. 

There is in your current number a letter from 
‘© Chick,?? on the :manufacture of telescopes, which 
having perused, I certainly think that the very best thing 
that “ Chick” could do, would be to expend a few pence 
in the purchase of some elementary work on optics, and 
study that well, before he again attempts to give advice 
on such subjects. 

If “A, M.” wishes to make an achromatic telescope 


‘cheaply, why does he not try the method of Dr. Blair, 


placing a concave lens of muriatic acid, between two 
convex lenses of crown glass? The muriatic acid must 
contain a portion of antimony in solution, otherwise its 
refractive power is too low. This gives,according to Dr. 
Blair’s account, a perfectly achromatic and aplanatic 


lens (which the ordinary flint-glass combination does 


not), the rays being bent from their course, with all the 
regularity of reflection. Professors Robinson and 
Playfair say, that through telescopes of this construc- 
tion they saw double stars with a perfection that as- 
tonished them,—the telescopes being only twelve, and 
fifteen inches long. 

T can give “A.M.” particulars of a telescope, made 
on the principle he mentions, by Mr. Barlow, many years 
ago, but the concave lens, instead of glass, was a fluid 
one, held between two meniscus cheeks of glass. The 
fluid used was sulphide of carbon. The object glass 
was single, of plate glass, 7'8 in. clear aperture and 
78in. focal length. At a distance of 40in. was placed the 
concave, with a focal length of 59°8in. This caused 
the rays from the object-glass to have their focus at 
‘144in, from the plate glass lens. The large tube of the 
telescope was 1lft, the eye-pieces 1ft. This telescope, 
says Mr. Barlow, bore a maximum power of 700, but the 
field was not then so bright as he could desire. 

J. M. Moss. 


BUNSEN’S BELL TELEGRAPH. 

Sir,—Some few weeks back you inserted a sketch I 
sent you of a Bell Telegraph of my own construction. 
In the description of itI named that the battery I had 
in use had kept in order for along time. Ihave since 
then received over 15 letters asking me for particulars 
of battery construction, I also received one yesterday, 
without a stamp enclosed, for reply. I thinkit would be 
useful to many amateur electricians if you was to insert 
the following few lines. 

In -reply to many inquiries respecting constant 
batteries, I beg to say that I have one of“ Bunsen’s” 
(as described by C. V. Walker, Esq., page 285 of the 
Ewenish Mxcwanic), which consists of six cells. I 
charged it two weeks before Christmas, and itis now in as 
good order as when first charged and the signals nearly as 
strong, nor can I perceive any loss of zinc. The strength 
ofacid I used was 7 tol. I gave a description with 


sketch of the Bell Instrument I used itfor in a recent 


number of the EnaxisH Mucuanic. I consider this kind 

of battery far superior (for constancy) than any Ihave 

hitherto tried. A. CROFTS. 
9, Military-road, Dover. 


‘THE TURNERS’ CLUB. | 

Sir,—Having noticed various propositions in the Eng- 
wish Mxcnanic to try and originate an Amateur 
Turners’ Club (which unfortunately has not come into ex- 
istence), I beg to inform all subscribers interested that 
two attempts were made some time since (privately), but 
they broke down through the want of energy on the part 
of the promoters. Iam of opinion that ifyou were to urge 
the many benefits that may arise from the formation of 
such a club, some gentlemen who have time to 
spare, may think proper to combine and carry the matter 
properly through. I propose that the club be based 
upon strict respectability, and that only well practised: 
amateurs be admitted as members, consisting of gentle- 
men whose hobby it is to follow out this beautiful art for 
amusement and instruction. I propose that all members 
bring their productions to the club for exhibition, and 
for the benefit of their brethren, for many amateurs can 
make a good copy, who cannot ‘originate. Ifthere are 
any members in the country who cannot attend the club 
room, they can have photographs of all new designs 
sent them. I propose that there be two or three lathes 
furnished, one or two for metal work, and one to be fitted 
with all the different chucks, tools, instruments, and ap- 
paratus for ornamental purposes, particularly the geo- 
metric chuck, withits multiplicity ofcombinations, which 
require to be carried out thoroughly and practically. 
Some first-class vices should be fitted up to afford 
practice in filing, and in fact a club formed with suitable 
conveniences, and a suitable practical man to give 
sound instruction in the mechanical and ornamental 
arts, which afford so much pleasure to all lovers of the 
lathe. Let us have no business men mixed up with 
the club, let it be purely an amateur turners’ club, If 
conducted properly it will answer all its promoters 
can wish. Lam acquainted with some gentlemen who. 
would lend such a club many splendid specimens of 
their productions as a contribution. I am glad to see 
the communication from Mr. Hurst on this subject, it is 
very much to the point. I know a gentleman quite 
capable of teaching aclub of amateurs in all the orna- 
mental work that can be executed in any material on 
the lathe, and who isa practical hand at the vice; he 
has for many years attended upon gentlemen and given 
instruction on the lathe and its uses, indeed he is @ 
thoroughly practical and beautiful workman. If Mr. 
Hurst will forward me his address I shall be happy to 
assist him in word and deed in facilitating the establish- 
ment ofa turners’ club. EpWwin BAKER. 

13, and 14, Mount-street, Grosvenor-square. 


PROPOSED SCHOOL OF CHEMISTRY. 
Sir,—In your impression of this week, I see a notice 
from “ Ernest Francis,” giving his address 126, New- 
gate-street, E.C., referring your readers toa letter in No. 
71, which treats ot a proposed school of chemistry, 
signed “ Sicuarf Tseure,” care of Mr. D. Francis, 126, 
Newgate-street. Now I answered this letter myself, 


-addressing it legibly, as directed, proposing myself to 


become a member, and in three days received it back 
again from the Dead Letter Office, there being no one of 
the latter name known there. Will you kindly insert 
this letter in your journal P R. J. ATCHERLEY. 

[We are certain that the letter has been returned 
through some error. We have addressed letters to Mr. 
Francis at the same address more than once, and have 
received prompt replies. Mr. Francis will most likely 
give an explanation next weék,—Ep, E, M.] 


Ava. 31, 1866.] 
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REPLIES TO QUERIES. 


Tar TELESCOrE.—I may answer “ A, M.” by saying 
that I have never seen a dialytic telescope, nor do I 
believe that (beyond a few experimental examples con- 
structed by Plésse) any have been made: but that the 
theory of thisform of instrument seems very perfect, 
and I do not see any obstacle to its reduction to prac- 


tice beyond the trouble involved in the computation of. 


the six surfaces and their subsequent grinding and 
adjustment. I have not got Vol. 3 of the ‘ Memoirs of 


the Royal Astronomical Society,” in which Mr. Rogers’s - 


paper appears in extenso, so am dependent on the Encyclo- 
pedia Britannica article for my knowledge of hisformula. 
I must confess that I cannot understand what he means 
by the “ power” of the lenses: whether this signifies 
refractive, dispersive, or linear magnifying power? and, 
inasmuch as this “power” enters, as an element, into 
the equations he gives, I cannot pretend to reduce them 
to figures without more specific information on this 
point. I think, however, that, were I ‘‘ A. M.,’’ I should 
give the preference to a good achromatic of 4in. aperture. 
These are now brought to a pitch of perfection which 
leaves nothing to be desired ; while the construction of 
one on Mr. Rogers’s principle must necessarily be a 
tentative process on the part of any English optician, 
added to which the difficulty of obtaining perfect discs 
of flint glass, which stimulated Mr. Rogers’s ingenuity, is 
now so completely removed that I believe it would cost 
“ A. M.” as much, or more, to obtain a dialytic telescope 
(which might possibly fail) as to get an ordinary 
achromatic, which, if turned out by a good maker, 
would of a “ certainty prove a success.”—A FELLOW oF 
THE ROYAL ASTRONOMICAL SOCIETY. 

_ Trugscorzs.—For the information of “W. J. F.” I 
Just wish to state that I have a telescope, constructed 
mostly from the instructions of Mr. Wegg, in No. 33, of 
the EnetisH MxrcHanic. Itis achromatic, 22in. object 
glass, about 36in. long. I can distinctly see the figures 
and fingers of a watch at 200 yards; in fine weather can 
distinguish the bullet marks of a pea rifle onthe trunk 
of a tree at 150 yards. I willtry itat 1,000 yards range, 
if it will afford “ W.J. F.” any assistance. With Salom’s 
** Reconnoiterer”’ I have seen the bullet marks on a target 
at 800 yards, perfectly in fine weather.—CrPHEUS. 

ComET AND PuLanETS.— In answer to “Inquirer” I 
can only say that I have not as yet heard ofany observa- 
tion of De Vico’s comet during its last perihelion passage. 
Tam, consequently, not in a position to say where it is 
to be found. With reference to Uranus and Neptune, I 
may tell “ Inquirer” that Uranus does not rise at pre- 
sent until nearly midnight, nor south until bright 
daylight (past eight o’clock) in the morning, so that 
directions for finding him could be of very little use. I 
should also observe that “ Inquirer ” will require a tele- 
scope magnifying at least 200 or 300 times linear to 
observe the planetary disc of Uranus properly. Never- 
theless, I will, as the season advances, give directions 
which may enable any one to pick the planet up. 
With regard to Neptune, his appearance, save in the 
largest instruments, is so extremely like that of 
the minute fixed stars with which he is surrounded, 
that it would be impossible to give any intelli- 
gible directions for his detection as a planet. Were 
“ Inquirer” the possessor of an equatorial telescope, I 
could at once enable him to find Neptune; but as, from 
the tenor of his inquiry, he evidently is not, I will not 
even pretend to help him.—A FELLOW or THE ROYAL 
ASTRONOMICAL SOCIETY., 

Ericsson Arr Enginz.—In reply to “ Briton,” in the 
Notes and Queries, he can see an Ericsson air engine at 
Mr." Johnston’s, of Ashley, near Newmarket, Cambridge- 
shire; and I think Mr. Johnston will be pleased to 
give him any information upon it.—COLLETT., 

KeMBLE’s BREECH Losaper.—I am much indebted to 
our friend “ Defence” for his kindness in pointing out 
the defect in the above, but must confess I do not feel 
flattered by the opinions expressed. How he could think 
any one professing the slightest mechanical ability 
would send out such a piece of absurdity is beyond my 
comprehension. ‘“ Defence” has altogether mistaken 
the drawing, and the blame is on his shoulders, not mine, 
There is no breech-piece in my plan—simply the barrel 
open at both ends and the hammer. The cartridge is 
inserted in the barrel while the hammer is back. The 
back of the cartridge is of sheet copper, and made coni- 
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cal, and if “ Defence” reads the explanation he will find 
it contains the percussive mixture, in other words, acts 
as & cap; the hammer flying against this drives the 
conical part firm into the barrel, and at the same time 
ignites the charge. The cap isin reality the breech-piece, 
and as this is supplied new with every charge, it will do 
what I intend, keep it air-tight. In fairness to others I 


do not claim this as any invention of my own, it is Ame- 
rican, and can be seen in any “American Saloon. pistol” of 
modern make, and also in the Remington Rifle. My in- 
vention is the jointed arm, and so highly do my friends 
think of the idea that they advised me to communicate 
with the Government, and I did so, and have received 
in reply the information that it is the intention of Go- 
vernment to invite persons to send in inventions, and 
mine can then compete with others in a trial of merit. 
Fig. 1 was a sketch of the gun in the act of discharging, 
Fig. 2, the gun discharged and ready for the insertion of 
afresh charge. It is only the remains of the discharged 
cartridge which “ Defence” has mistaken for the fresh 
one.—G. KEMBLE. 

CYANIDE oF Sitver.—IfMr. Gray will try the follow- 
ing, [think he willfind it to answer his purpose. Break 
up an old silver coin (say 6d.), put it into a porcelain 
cup, and cover it with nitric acid (undiluted), set it on 
a fire shovel over a slow fire,or make it warm by any 
convenient means, and the silver will soon dissolve; 
add acid occasionally, ifnecessary, when dissolved fill 
the cup nearly full with clean rain water, and let it 
settle fora few minutes. Pour off the clear liquor into 
a pint glass tumbler or jug, adda table-spoonful of clean 
common salt, chloride of silver will bethe result. Pour 
off the clear liquor (which may be thrown away), add 
water to the precipitate and agitate it well with a glass 
rod—but by no means with a metal one—pour away the 
liquor as before; wash again; by these means the salt 
will be washed out. Now dissolve $oz. of cyanide potas- 
siumin ahalfgillof rain water warm, when dissolved 
and the liquor cold, add it gradually to the dissolved 
silver, and a good plating liquid, consisting of the double 
cyanides of silver and potassium, willbe the result. To 
use the solution clean the article well, immerse in the 
solution in contact with asmall piece ofclean zinc. If 
Mr. Gray possesses any nitrate ofsilver he can proceed. 
thus. Dissolve the crystals in water, add to the solu- 
tion (gradually) the solution of potassium, till a preci- 
pitate has fallen, then add more cyanide until that 
precipitate is redissolved,—a much cleaner way than the 
others and something purer too—but, not so cheap.— 
Tom. ` 

WHEEL Curting.—Any reader requiring small brass 
wheels up to 13in. diameter, can obtain them at Messrs. 
Smith’s, 18, St. John’s-square, Clerkenwell. Those gen- 
tlemen, I amcertain, will be proud to show how wheels 
are usually cut should any wish to see the operation,— 
Tom. 

COLOURING AND GinpiIne.—The following kind of 
imitation silvering and gilding is much used in 
India. Perhaps it will suit “ Gold.” A small quantity 
of melted tin is poured into a box, which is then closed 
and violently shaken, so as to reduce the tin to a 
fine powder. This powder is mixed with a small 
quantity of size or thin glue, The article to be gilded or 
silvered is then coated with glue and allowed to 
nearly dry, and it looks like grey paint. It must now 
be burnished with anagate burnisher, and if required to 
imitate silver coated with seed lac varnish; butif to 
imitate gold, the varnish must be coloured with a mix- 
ture of gamboge and anatto in such proportion as to pro- 
duce a lustre like gold. The chief difficulty is to hit the 
proper proportion of size to tin, for if too much size is 
used the burnisher will produce no effect, and iftoo little 
be used the tin will crumble of.—F. M. 

PicturE Movtpines.—I beg to thank E, Gray for his 
advice, and shall be still further obliged if he will tell 
= how to make the mitre board and block.—-CHARLES 

EMP. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 
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STRINGS ror Moran Hares.—Will some kind sub- 
scriber inform me what strings are used for an Æolian 
harp, and how it is tuned Pp—Evsracz J. Kirrs. 

CHORDS IN STRINGED InstREuMENTS.—In the ENGLISH 
Mronantc of July 27, page 381, allusion is made to a 
musical instrument called ‘* Autophon,’’ also to an appa- 
ratus for playing chords in stringed instruments. Will 
Mr. Mayo be kind enough to give some further infor- 
mation, or say where the instrument and apparatus 
can be seen, and the No. of the Patent to refer to. By 
8o doing he will oblige—B. (a Subscriber). 

Harmonium Construcrion.—I should like to see our 
brother reader, a “‘ Musical Mechanic,” give a descrip- 
tion of harmonium construction, and I am certain that 
many are interested in the subject besides myself.— 
JOHN JONES. 

PHotograpHy.—I beg some kind subscriber to in- 
form me how to construct a photographic camera for 
portraits and views; explain what the lens would cost; 
and say where I could get a cheap one, as money is an 


object.—Proro. 


RxEsin Process In PHoTOGRAPHY.—Will Mr.E. Bright- 
man, of Bristol, be kind enough to tell me how collodio- 
bromide of silver is made, or where sold, or in which 
number of the Photographie News can I find Mr. Sayce’s 
formula P—D. C. (Glasgow). 

CASTINGS AND JEWELEY.—Will some kind reader tell 
me where I can get some very fine castings done in 
malleable iron, and also give me the address of some 
firm in Birmingham who manufacture imitation jewelry? 
—A. JOINER. 

CYLINDER OF WatcH.—Having had an accident with 
my watch (a Geneva), I wish some brother reader would 
tell me how to get the size, diameter, and length of 
cylinder required to repair it,—AMAaTEUR WATCH MAKER. 

Warcu Movemznt.—I havea plate duplex movement, 
which I have obtained for the purpose of dissection, and 
before I commence my “post mortem,” I should be 
greatly obliged if any correspondent will give mea de- 
scription of the action of the escapement ; the balance 
staff is bent. I wish to get an insight into the action 


of the different parts, and endeavour to make a new one, 
The file and graver are no strangers to me.. I-was with 
a watchmaker for some years, but I know nothing of the 
subject of this inquiry. How are the number of beats in 
a duplex calculated? Is the scape wheel doubled as in 
other escapements P—AMATEUR Sam SLICK. 

CEMENT.—I shall feel greatly obliged if any of the 
readers of your valuable paper would kindly inform me 
of a non-contracting cement, for connecting the ends of 
an. electrical glass cylinder with the wooden cups which 
should contain them.—J. M. Danxs. [Our correspon- 
dent will doubtless receive many replies, butin the mean- 
time we beg to direct his attention to the important 
invention of Colonel Szerelmey treated upon in another 
column.—Ep. E. M.] , 

ADDRESS WantTED.—Will some kind reader inform me 
of the address of Mr. R. C. Robinson, the inventor of 
the new nail-making machine ?—LITTLE JOHN. 

FUMES FROM SULPHURIC Acrp.—Can any reader tell 
me how to condense or otherwise get rid of the nitre 
fumes from sulphuric acid under the following circum- 
stances? I run my acid from the chambers in which it 
is made by a pipe into a small tank, in which the acid 
is slightly diluted with water, and from which I use it 
for the purpose for which I require it; but the nitre fumes 
from this small tank are very annoying, to say nothing 
worse, and I should be very greatly obliged to any cor- 
respondent who can suggest to me any ready way of 
getting rid of them.—Jamzs KING. 

PLATING WITH COPPER.—Will some reader give me a 
simple method of plating steel and iron with copper r— 
W. Morton. 

Secret Inx.—Willany kind reader give me simple 
directions to make ink for writing secret letters? —ALICE 
MARTIN. l , 

GRINDING MırLs.—Will some experienced reader tell 
me the name of one of the best makers of corn grinding 
and stone mills for two or three horse power P—THAME. 

Constructing ELECTRO-MAGNETIC Macnine.—Can 
any kind reader help me out of a difficulty? I havea 
small electro-magnetic machine, but cannot get it to 
work properly. It will give shocks when the armature 
is not touching both poles of the magnet at once, but 
the current can scarcely be perceived when both poles 
are in contact with the keeper; also there is sometimes 
a slight current perceived in the wheel when turning it. 
I think something is wrong with the insulation or with 
the spring. I shall feel obliged if any kind correspon- 
dent will help—H. O. M. S. 

EvEctRo-Magnetic Enarinze.—Will some kind reader 
favour me with afull description ofthe use of a magnetic 
engine or electro-magnetic engine P—ELzc, 

CUTTING CIRCULAR Trrru.—Can any subscriber in- 
form me how the circular teeth of the steel cutters for 
fluting taps are cut P—MxcHanic. 

PHOTOMETER.—Can any reader furnish me with the 
particulars of Dr. Letheby’s Photometer P—E, F. HALL. 

Zinc.—I have a large quantity of oxide of zinc. Can 
any scientific reader give me a good and easy method 
of producing the metal P—H. PENN. 


ANSWERS AND NOTICES TO COR- 
RESPONDENTS AND READERS. 


An Unrortunatz.—There are many descriptions of 
trusses, but youdo not explain what description you 
require. The lever truss, sold by White of Charing- 
cross, is a very admirable truss. Its padding, lining, 
lightness of construction, and flexibility, all depend 
upon the price charged. 

PLyMourtH.—A printer’s error, £15 per ton was the 
price. For present rates see prices quoted in our “ Oil 
Trade Circular.” 

SUNDERLAND will be answered in our next. l 

Hearty will perceive that in the Exchange Column 
we have asked for the address of Mr. Carroll. He.can 
obtain the varnish of Winsor and Newton, 38, Rath- 
bone-place. The same firm publish a little work at a 
shilling, which will give him ample directions for use. 

A. B.—We remember the advertisement. The affair 
was a mere catchpenny. 

Oo1itz.—The suggestion will be attended to. l 

WIrLLraĮss, Soura WaALes.—Received. We have seen 
many of a similar construction. 

P. P., Guasgow.—Condy’s fluid is a good disinfectant. 
Hot vinegar poured on to a small quantity of chloride 
of lime in a saucer, answers well for sick rooms. 

F. Mason.—The paper is dated for Friday, but is pub- 
lished on Tuesday that it may reach the distant parts 
of Ireland, Scotland, and Wales, with other weekly 
journals. i 

BURY, LANCASHIRE.—ÀAt an early date. 

Jno. Brran.—The description you ask for would fill 
many pages of the EneLrsa Mercano, but from time 
to time articles will appear on the subject. 

W. SavagE.—The process has appeared two or three 
times in this journal.. The wire would.not be in- 
jured. | 

F. M.—We consider a lens of that size well worth 2s. and 
do not know where you will get good ones cheaper. 

COLLETT, CAMBRIDGE.—We shall be glad to receive the 
drawing, although we, cannot promise to publish it. 
No charge. ae l 8 i Tce 

W. Justicze.—See description of Mr..Szerelmey’s pro- 
cess of making paper boards and pipes, on page 474 
ante. A perusal of his specification may prove instruc- 
tive to you, - 

Tuomas Emerson.—We cannot recommend any par- 
ticular one, but see list in Post-office Directory of Lan- 
cashire. a 

C. Munro.—You are correct in your theory, but your 
communication lacks anything of importance or 
freshness, » 


509 


_ ENGLISH 


[Ave 31, 1866. _ 


g 


| MECHANIC AND MIRROR OF SCIENCE, 


OLD Tus.—We are unable to answer all the questions 
you ask, but we give you a brief description of the | 
cooperage at the Royal Arsenal at Woolwich. In this 
building is made all that the service requires of the 
cooper’s art. The manufacture of barrels on the prin- 
ciple here adopted is of modern invention. The staves 
are made to assume their transverse concavity by the 
revolution of a cylindrical saw, and as a necessary 
consequence the corresponding cut will give the re- 
quired convexity to the next stave, and being cut out 
of thickish blocks of oak, in-a few minutes several 
staves are fit for use; after they are otherwise pre- 
pared, they are placed in their proper position, 
surrounded by truss hoops, thejointsbeingshrunk up by 
heat supplied by a gas apparatus, made to fit the 
cavity of the barrel; the joints are then squeezed up 
by hydraulic pressure, and are so closely united, as to 
render it impossible, in most cases, to detect them. 
After the grooves are sunk in the lathe, the heads are 
putin, the whole is cleaned off, and the barrel is fit for 
use. The dispatch with which the workin its several 
stages is done may be tolerably well ascertained, from 
the fact that, in the space of a week no fewer than 
3,000 barrels have occasionally been completed, all 

made in aworkmanlike manner, and fit to be pre- 
sented to a purchaser in any market in the world. 

E. Witson.—In a future number. i 

Brogan v. Rerp.—The engine is “reversed,’’ but it can 
not act until the momentum of the train is lessened 
or reduced tosuch a point that the power ofthe engine 
can act in working back. . 

Antrroprs.—Although we have been through a good 
many ‘‘ shops” in the States, it was never our fortune 
to go through a cooperage, consequently cannot in- 
form you. Every part is cut and trimmed by wood-- 
working machinery, and is therefore “true. as a die; ”’ 
again, the paint greatly assists in keeping the hoops 
in position : we have noticed that when the paint has, 
got worn from offand around the hoops, they drop off, 
and that the greasier and dirtier the outside ofthe pail 
is kept the longer it lasts. . 

Grong: Grarron.—For Brunswick Black take—Foreign 
asphaltum, forty-five pounds; drying oil, six gallons; 
and litharge, six pounds. Boil for two hours longer; or 
until a little of the mass, when cooled,may be rolled 
into pills. Then withdraw the heat, and afterwards 
thin down with 25 gallons of oil of turpentine:—Used 
for iron-work, &c. i s 

ApERKENFIG.—There is less frictional surface presented 
to the water, a screw ship can be built with much 
finer lines, and advantage be taken thereof; with a 
properly proportioned screw, and the ship in good 
trim, every stroke tells, and there is no *‘ churning ”’ 
on the other hand the paddles take hold ofa larger 

. surface, and so make up the difference—to look at the 
matter familiarly,—in fact gaining somewhat on the 
screw, power for power. We believe, however; that 
in two perfectly equally proportioned vessels, with 
equal displacement, loaded, equal-powered engines, 
and the screw being of the best known proportions, the 
rate of progression would be about equal. The 
general comparison is made between a good screw and 
a mail paddle, which is quite unfair. 

Purt0o.—The meeting will be held in Geneva next 
month. As you can speak French, and your delegate 
cannot, you might easily get appointed his aman- 
ulensis—more especially as you undertake to pay all 
your own expenses. 

G. Funrt.—The symbol of Cerium is Ce, its equivalent 


CrepuLous.—Give notice tothe drawer and endorsers 
of the dishonouring of the bill “within a reasonable 
time," soas to preserve your recourse against them. 

Surrurer.—Condy’s disinfecting fluid is permanganate 
of potash, which acts by yielding up an equivalent 
of nascent oxygen. . f 

ALEX. Brarrre.—Disintegration is the act of separating 
the integrant parts of a substance, as distinguished 
from decomposition, or the separation of constituent 

arts. 

Gtomerey.—Perfectly correct—you are wrong, or your 
instrument is a faulty one. 

N. Prepix.—Take your answer from this: however great 
the number you can conceive you can always-add one 
more to it. f 

Brass Castrne@s.—Refer to back numbers. 

A Cratx.—Use gum copal varnish. Mix a little oil 
with it. aos : 

G. T. Coctrant. — The “Practical Brass and Tron- 
founder’s Guide,” by J. Larkin, is published by Trübner 
and Co:, 60, Paternoster-row, London, — : 

Epwin Baxur.— “ Practical Hand’? will answer in 
our next, l . 

SworpmaTE.—The change from rest to motion, and from 
motion to rest, is always proportional to the force 
producing thésé changes. Action and reaction are 
always equal, and in directions contrary to each other; | 
or when two bodies act upon each other, the forces 
are always equal, and directed towards contrary 
parts, — > - . ; - 

AED J.—You will find a full description in No. 69. 

Puoro Juniozn.—Tbe following may perhaps suit you 
for developing. Take the exposed plate, and after 
placing it upon the stand, pass over the surface a 
little common clean water; then take plain pyro 
solution, without acid, say two or threo grains to the 
ounce of water, and pour it on the plate. This mixture 
must be made just before use, as it does not keep with- 
out acid. The sky, and high lights will appéar almost 
immediately, and ultimately, without either silver or 
acid, the whole picture comes out. It now requires 
intensity. Nowtake—Pyro 2grains, litric acid 2 grains, 

` silver 2 or 3 drops of twenty-grain solution, and pour 
on the plate. If necessary, add more silver until suf- 

‘ficient intensity is gained, 


P.Q.—We never received the communication: write 
again to present address. 


. À. WOULD-BE Comprtrtor.—You can, obtain the pro- 


gramme of examinations for 1867 gratis on application 
sine ocean y. of the Society of Arts, John-street, 
elphi., wee 

B. R. S. F.—Try Mr. F. Cox, optician, &c., 22, Skinner- 
street, Snow-hill, London. 

ANSELM SPLAINE.—Our attention has often been called 
to the subject, but as we are certain that the majority 
of our subscribers are averse to any alteration we have 
continued the present form. We cannot, however, 
say that your proposal will not be carried out. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


The attention of the subscribers to the ENGLISH 
Mzonanic is especially directed to the advantages 
offered. by this column. No charge is made for notices; 
butthe columnis intended for the benefit of subscribers 
who wish to exchange articles only. For all who wish 
to séll, the advertisement columns are open at an ex- 
ceedingly cheap rate of charges. That much time and 
unnecessary trouble to all parties may be saved; sub- 
scribers are requested to publish their names and 
addresses in their communications in this column, 
Subscribers are requested to condense their communi- 
cations as much as possible. 


Baok GEAR LATHE AND TOOLS For Screw-Curring 
LatHn.—l have avery strong 5in. centre back gear lathe, 
with gun-metal face plate, 5ft. bed, beech frame, slide 
rest, with Willis’s tool holder and some tools, boring 
collar, &c., guide screw, and 18 change wheels, not fitted, 
22 screw guides. Also a 3$in. centre lathe, iron frame, 
3ft. bed, slide rest, face plate, 6 chucks, and some hand 
tools, Also, stock and 12 dies for screws to žin., 54 
taps, and 2 tap wrenches. Also, a steel guide screw 6ft. 
long, 12in. diameter, 3 threads to the inch, I will 
exchange all these for a screw-cutting lathe, 4in. or 5in. 
centre, 4ft. or 5ft. bed, with some chucks,—Address by 
letter to A. D. B. (Mr. Smith’s), 200, Queen’s-road, 
Bayswater, W. l 

Hgeapsrocks, Booxs, &c., ror Laras.—I have two 
headstocks for lathe either for a wooden or iron bed, a 
nitrate of silver bath, dipper and tray, also 34 weekly num- 
bers of Cassell’s “ Illustrated Robinson Crusoe ;” 13 ditto 
of Cassell’s “Don Quixote ;? Boosey’s shilling edition of 
Haydn’s “ Creation ;”? and 180 pieces of unselected small 
type for a small printing press; all are in good order. 
T will exchange the whole for a small foot lathe, or a 
small model steam engine (vertical preferred).—Address 
W. H., Post-office, Darlaston, Staffordshire. l 

LATHE. —In the Enaursa MrcmaNic of August 3, I 
noticed a lathe for sale at 47%, City Garden-row, City- 
road. If not sold I should like to purchase it.—Address 
T. Mapprrson, No. 9, Bridge-street, Darlington. 

Surpa Rust ror Borrur.—I have a very neat slide 
rest suitable for a lathe of about 4in. or 5in. centres quite 
new. I will exchange it fora 4 horse-power boiler, with 
fire-grate inside, with or without fittings.—Address, Th. 
S—-—i, 5, Moor-place, Liverpool. l = 

MODEL Enaine ror Latuns.—I will give “A 21” a 
small modelengine for his twolathes.—_Jonn THOMPSON, 
Easington-lane; Fence Houses, Durham, 

Laras WHEEL.—IL have an iron wheel for a lathe, 
30in, diameter, rim 3in. broad. I will exchange this for 
magic-lantern slides, or any useful article.—J. Honzoyp, 
No. 8, Oates-yard, Bowman-lane, Leeds. 

GALVANIC MACHINE AND Four CELLS or SMER Ss BAT- 
TERY FOR Hargrmonium.—I have a large galvanic machine 
and four cels of Smee’s battery, which will give shocks to 
20 people, very suitable for an institute, quite new, made 
by Shepherd, Optician, of Leeds, who is considered to 
be the best maker out of London. I will exchange these 
for an harmonium. The machine, altogether, cost £5.— 
ELECTRICIAN.. - l : 

Magric-LAN teen, THLESCOPE, &c., FOR MODEL ENGINE. 
—I havea magic-lantern with eight slides, nearly new, 


cost 3s. 6d.; a book of “Photography,” for the use of 


beginners, by Dr. G. O. Hermann Halleur; and a small 
telescope, 4$in., cost 2s. x 
small model steam engine, or other useful article.— 
Address, Mr. Joun ASHFORD, King’s Norton, near 
Birmingham. í aaa 


Magart LANTERN AND BOOKS ror WORKING MODEL OF 
A Stram EnGiNE AND BorLER.—I havea small magic- 
lantern with 12 slides, cost 7s. 6d.; and the following 
books :— Engineer’s Magazine,” vol, I. 1842, cost 1289.3 
C. Waterton’s “Essays on Natural History,” 68. ; 
Irwin’s “Voyages to the Red Sea, &c.,in 1777,” published 
in 1780, 2 vols. 9s.; “The Flower, Fruit and Kitchen 
Garden, 1s. 3d.; “ Boy’s Own Magazine,” vol, I. in 
6 Nos., by S. O. Beeton, 3s. ; “ Gulliver’s Travels,” by 
J. Swift, D.D., published by S. O. Beeton, Nos. 1 to 19, 
1g. 7d.,&c. Iwill exchange these fora working model, 
of a steam éngine (oscillating preferred), with cylinders 
about 2in, in the bore, and boiler; or for the castings 
of an engine of about 14 horse power.—Address, J. 
Krrxwoop, 5, Finniestoa-street, Glasgow. NEATA 

ADDRESS. —If Mr. Cheetham will make known his 
address to me, I will communicate with him respecting 
his tool holders.—E. F. BAKER, 13 and 14, Mount-street, 
Grosvenor-square. . ee to l 

AppRress.—Wanted, the address of Mr. Henry W. 
Carroll.—5. L. H. | 

Frute FoR Monog@ara.—tI have a fine toned flute 
by H. Wylde, Newington Causeway, London, with patent 
slide, eight silver keys, and fittings value £2 58., which 
I wish to exchange for a complete set of monographs 
of the oolite and lias, or with G. Moore (see No. 71), for 


his 250, microscopic objects and boxes. —Addtess H. J. 


HEIGHtoN, Silver-street, Kettering. 


I wish to exchange these for a, | 


. CAMERA ror Musicdtu Box.—I have a stereoscope 
camera, walnut with double expanding body, 9in, -I 
will exchange this for the pen and musical snuff box . 
offered in a recent number,—F'.Gartawaitn, Headingley 
Hill, near Leeds. mie of pad oon as 

TELESCOPE Luvs ron Mounrep OBJECTS ror MICRO- 
scoPE.—I have a disc of flint glass in its rough state for 
a telescope lens, 5łin. in diameter, which I wish to 
exchange for a quantity of mounted objects for the 
microscope.—Address T. WEITEHOUSE, Seagar-street, 
West Bromwich. eae = ve 

MICROSCOPE FOR FIELD Gxiass.—I have a very perfect 
microscope which is hearly new and cost £5. I am 


willing to exchange it for a good field glass. I have also 


a revolver pistol I willexchange for field glass of equal , 


| value. —MERCATOR. 


ExcHANGE oF CrLInDERS.—I wish to exchange a 
vertical cylinder 12in. bore, 5in, stroke, and cover, tor a 
small brass cylinder lin. or 1fin. bore, 2in. or 3in. stroke, 
either vertical or horizontal, and bed.—Address, Mr. J. 
GIRDER, No. 5, Lammas-street, Carmarthen. 

CYLINDER For SLiDE Rxest.—I observe that Mr. Thos. 
Matthews wishes to exchange an oscillating cylinder for 
some useful article, I beg to offer him a slide rest, 
quite new, suitable for a 4in. centre lathe. If he willad- 
dress as below I will send ‘all particulars.—WIiLi. 
ALDEIDGI, 74, Queen’s-road, Everton, Liverpool. | 

Srames For CyninpER.—I have a small book of about 
140 foreign stamps, which Iam willing to exchange for 
a cylinder lin. bore, length of stroke about 4in.— 
T E. J. A., Post-office, Queen’s Elm, Brompton, 


ENGINE ror Gun.—I have a small but good vertical 
engine 24in. bore, and 5in. stroke; works well. I wish 
to exchange this for a single barrel gun in case complete. - 
—Address, J. BARKER, Shipley, Yorkshire. . 

Mopren Fry Wieru.—l have a beautiful working 
model electro-magnetic engine, fly-wheel nearly 4in. 
diameter, quite new, cost 30s., which I wish to exchange 
for a working model force pump in good order, suitable 
to feed a model steam engine boiler, about 18in. long, 
or for a good glass water gauge for the same size 
boiler, or I would exchange it for a good telescope or. 
microscope of nearly the same value.—Address, D. B., 
care of Henry Pickering, Hartshill, near Atherstone. 

ENGINEERING Booxs ror PLOUGH AnD Irons.—lI 
have 16 parts of ‘‘ Tredgold on the Steam Engine,” and 
Griess’ ‘*Mechanic’s Calculator,” cost together, 37s. 6d. 
I should like to exchange these with “ Fac et Spera,” 
for his plough and irons. The books are perfectly clean. 
—Address, ČCoLLETT, 34, Union-road, Cambridge, 

VELOCIPEDE AXLE.—I have a very good crank axle 
for a velocipede, to carry three persons. It is made of 
the very best Low Moor iron lin. thick. It has three 
sweeps, and cost me £1 3s. forging. I should like to 
exchange it for some useful article of equal value.— , 
J. FRYER, 8, Gorton-place, Longsight, near Manchester. 

THanxs.—I beg to return Mr. George Newman and 
Cameron Knight thanks for their valuable information. 
—G. T, COCHRANE. . 


PHOTOGRAPHIC NOTES. 


A Panogamic PHotograpH.—A mode of getting a 
correct representation of an actual battle, landscape, &c., 
in a panoramic form, has been suggested in Paris. The 
main feature ofthe arrangement.is arevolving cylinder, | 
with a vertical slit in, through which the images enter, 
and are thrown on a photographic medium properly 
sensitized, ae Sica 

The August number of Mr. Walford’s “ Photographie’ 
Portraits of Men of Eminence” (A. W. Bennett) contains 
the cartes-de-visite of Messrs. W. Hepworth Dixon; A, de 
Candélle, and W. H. Ainsworth, with memoirs of those 
gentlemen. Of the resemblance borne by the portrait of 
the first this is not the place to-speak. M. De Candolle 
is, abany rate, fairly represented by the carte-de-visite 
before us. The likeness of Mr. W. H. Ainsworth is highly 
characteristic ; the memoir appended to it does not, 
however, contain a complete list of the author’s works, 

A very spirited photograph, from as spirited @ paint- 
ing by Capt. Anderson, of the Great Hastern paying out 
thé Atlantic Cable, has been published: by Messrs. 
Demezy and Heniery, the photographers. The Gréat 
Eastern walks the waves like a giant monarch, and. the 
triad of attendant vessels are like subject liege-folk, 
ready to fulfil the monarch’s behests. 

Mr. Keene says, in a recent letter on the subject of the 
‘¢ Gordon ” process :— Instating theresultiof my experi- 
ence of this process, I hoped to induce othersto do so 
also, that we might have the benefit of ascertaining 
whether the same results were experienced by others, 
T like the process exceedingly, and believe it produces 
negatives not excelled by even the wet, with a regu- 
larity and certainty, when temperature is not too high, 
probably unattained by any other, while the practice of 
it is free from the complicating washings, &c., which are 
so tedious and objectionable. Prepared plates by this 
process approach more nearly in character those by my 
old four-Grachm (as it was termed) Fothergill process 
than any other, and I should think would do so in com- 
position also, as the limited dilution of the silver solu- 
tion by washing with only about one drachm of distilled 
water to every six superficial inches of surface would 
leave sufficient silver to form in the film an ammoniated 
compound of nitrate of silver and albumen, not removed, 
in either case, by subsequent washing. My observations 
during several years of these Fothergill plates caused 
me to Come to the conclusion, that if prepared at a 
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ART NOTES. 


The new Act to “ enlarge and improve ” the National 
Gallery has been printed. A site has been acquired in 

t. Martin’s-place, and part of the workhouse of St. 
Martin’s-in-the-fields. The property in St. Martin’s- 
place, including the Provident Institution, belongs to 
the Crown, and the same is to be valued and the amount 
paid to the Commissioners of Woods and Forests. The 
Commissioners of the Public Works are to carry out the 
Act, and a plan of the lands to be taken is to be opened 
at their office to inspection on the payment of one 
shilling. A sum of £67,000 has been agreed upon for the 
workhouse, and one-third of the amount is to be paid 


within one month ofthe passing of that Act, and the ` 


guardians are to have the use of the place until October, 
1868, The compulsory purchases are to be made within 
five years, and should, in the execution of the works, 
any human remains or tombstones be discovered, they 
are to be decently removed under the direction of the 
Bishop of London. After the payment of one-third of 
the purchase-money for the workhouse, the same is to 
vest in the Crown, 

Professor Unger has reported to the Academy of 
Vienna the results of his examination of some Egyptian 
tiles lately obtained from the brick pyramid of Dashur, the 
building of which dates from between 3300 and 3400 B.C. 
They had been made with an addition of desert sand and 
chopped straw, which has given them great cohesion 
and durability. The investigation of these bodies 
showed the presence of parts of five different cultivated 
plants, seven field weeds, and some local plants, together 
with several fresh-water mollusca and remains of fishes, 
insects, &c., but all organisms which still, for the most 
part, occurin Hgypt, and have hitherto remained un- 
altered, -There were also found fragments of burnt 
bricks and earthen vessels, a small piece of linen thread 
and one of woollen thread, all of which indicated a 
tolerably advanced civilisation at the time of the 
erection of the pyramid. The condition in which all 
the enclosed objects (especially the chopped straw) 
occurred proves that brickmaking was really carried on 
‘ inthe manner stated by Herodotus and described in 
Exodus v. 11. An abridged translation of Professor 
Unger’s notice appears in the Annals of Natural 
History. — 

In one of the upper galleries of the South Kensington 
Museum may be seen a complete collection of works by 
the late Mr. Godfrey Sykes, a draughtsman and designer, 
well known in connection with the Department of 
Science and Art and at the Sheffield School of Art: the 
first work of this gentleman, which was the engraving 
ofa manufacturer’s show-card, early designs for teapots 
and table plate, sketches in oil-colours of the interiors 
of factories at Sheffield, some of which display consider- 
able ability in a course of art not proper to the painter’s 
education, and some sketches from nature in the fields, 
which are much less fortunate. Besides these is the 
design for a pair of bronze doors, works of architectural 
detail, designs for mosaic and the like, all of which 
deserve to be studied with respect for the very able 
designer and executant. . 


SCIENTIFIC NOTES. 


The Geological Magazine for August opens with an 
article on the ancient sea margins in Clare and Galway, 
with several interesting engravings, one of which illus- 
trates the influence exercised by the tides in producing 
the conformations of our coasts. The question regard- 
‘ing the origin of hills and valleys is further illustrated 
by Mr. George Maw, in an article on watersheds. A 
small map of a portion of the island of Jamaica is given 
to show the kind of outline with which the sea could 
surround a mountain chain at almost any zone of sub- 
mergence. Mr. Searle Wood has given a paper on the 
valleys in Essex and the relation of their gravel to the 
denudation of the weald, with numerous diagrams. . In 
a note entitled ‘‘ The Sea against the Plough,” Mr. D. 
Mackintosh replies to the arguments of Mr. Poulett 
Scrope, ‘and the Rev. W. Fox describes a new wealden 
reptile, the Calamospondylus Oweni, which appears to 
have possessed an elasticity of spring equal to that of 
the grasshopper. It belongs to the Dinosaurian order, 
but is not so large as some of those monsters, its sacrum 
being only six inches in length. 

The Annals of Natural History for August opens with 
a memoir on a new Parasitic Crustacean, which presents 
such a remarkable character that the author, M. Hesse, 
assignsit toa new family. Itis found commonly be- 


neath the scales of the young of a fish named the green-’ 


streaked wrasse (Labrus Donovani). The vitality of 
this crustacean is very great, since it has been kept for 
a fortnight without food. It possesses much power, be- 
ing able to bore tunnels in the body of the fish forming 
its habitation. 

Preserving Mrat By MEANS or PARAFFINE.— As 
recently mentioned in this journal, a process for pre- 
serving meat by means of paraffine has been invented 
and patented by Professor Redwood, of the Royal Phar- 
maceutical Society. It consists in immersing fresh meat 
in melted paraffine at a temperature of about 240 deg. 
Fahrenheit for a time sufficient to concentrate the juices 
and completely exclude theair; after which the meat 
is coated with a film of paraffine, which prevents 
re-absorption of the air, The concentration may 
be carried on to any extent by extending the time dur- 
ing which the meat is kept in the bath of paraffine. For 
long keeping in hot climates the weight of meat should 
‘be reduced to about one-half by concentration, in which 
state the nutritive properties of one pound will be equal 
to about two pounds of meat inthe original state, the 
loss being merely water, Less heating and concentra 
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tion suffice for cool climates and for a shorter time of 
keeping. When prepared for hot climates the meat is 
fully cooked, butit may be conveniently converted into 
made dishes. In its less condensed condition it requires 
only half the usual cooking to become roast or boiled 
meat. The paraffine employed in the process is colour 

less and tasteless, and is readily removed from the sur” 
face of the meat by immersion in boiling water. Samples" 
of meat thus prepared have been sent to South America 
and returned in good condition ; and Messrs. Gillon and 
Co., the preserved provision merchants, of Leith, re- 
ported recently that samples of beef and mutton, pre- 
served by paraffine by Dr. Redwood, were perfectly 
sound after having been seventeen days in their hot 
testing-room, exposed to atemperature of about 100 deg. 
Fahrenheit, and they expressed their confidence “ that 


these specimens would remain good in any climate, even 


in the tropics.” 

. The meeting. of the International Association for the 
Advancement of Social Science, which was to have been 
held at Turin, has been postponed, in consequence of 
the unsettled political state of Europe. - 

A new planet was discovered in the constellation 
Capricorn, on the night of the 6th inst., by M. Stéphan, 


director of the Marseilles Observatory. Its position at 


14h, 4m, 25s. M. T. M., was as follows :— 
Right ascension ............. wee 20h. 58m, 58s, 
N. Polar distance ............... 106° 47m. 50s. 
The discovery was telegraphed to Paris, and on the next 
evening the position of the planet at 1lh. 47m. 57s. 
P. M. T., was found to be:— - f 
Right ascension... 23h. 52m, 5423s. 
N. Polar distance ............ . 106° 43m. 57°1s. 
This discovery, which brings the number of asteroids 


-up to eighty-eight, was made with the new telescope, 


which is, we believe, constructed on a hitherto untried 
principle. The planet has the appearance of a star of 
the ninth magnitude. i 

M. H. Ste. Claire Deville has published some facts 


respecting the hydraulicity of the magnesia which had 


been obtained by M. Balard from the calcination of the 
chloride of magnesium (common salt) extracted from 
sea water. This magnesia, in small compact masses, 
after having been kept in running water for several 
months, acquired the hardness and consistency of marble, 
and became as translucid and crystalline as alabaster. 
Casts of medals, &c., taken in this magnesia are as 
durable as marble. When calcined to a white tempera- 
ture for twelve hours and then pulverised and formed 
into apaste, it lost the power of combining with water, 
unless it was left several weeks in contact with air, and 
even then it hardened very slowly. 


‘RECENT INVENTIONS. 


CONORETE Founpation.—A somewhat novel appli- 
cation of concrete as a foundation has been recently 
made at the Straits of Bonifacio, between Corsica and 
Sardinia. Atthe entrance of the straits is situated a 
dangerous sunken rock, known as the “ Monachi,” upon 
which it is intended to erect a lighthouse. The surface 
of the rock is about 7ft. below the water line. A large 
coffer-dam about 20ft. square was made, and, having 
been floated into position, was secured to the rock by 
iron bolts. The coffer-dam was then filled with con- 
crete, and the dangerous.rock is now surmounted by a 
massive foundation above the level of the highest 
tides. The lighthouse is intended to replace a bell-buoy 
which was placed on the rock after the disastrous wreck 
of the Sémillante. 

Improvep Pupprineg Furnaces.—An invention, the 
application of which results in the burning of the fuel 
much more economically than is done under the existing 
arrangements for carrying on combustion, has been 
provisionally specified by Mr. W. Beardmore, of Park- 
head, Lanark. The furnace, whether used for puddling 
or re-heating iron, or placed beneath a boiler, consists 
essentially of a hollow trough, in which the fuel is 
placed, being covered over at the top, and having ver- 
tical or inclined fire-bars at the end, through which the 
air passes horizontally among the layers of fuel, and 
thus the combustion is maintained. 


Improvep CALCINING Furnace.—An improved cal- 
cining furnace has recently been put in operation in 
Nevada by Mr. Cobbett. The. apparatus may be thus 
described. First, a cylindrical-shaped hearth of brick 
is constructed, with a furnace arranged as in the ordi- 
nary manner of a reverberatory furnace. 

Movnps ror Castine METALLIC Prers.—An inven- 
tion has been patented by Mr. G. Robinson, of Kingswin- 
ford, which consists in making the mouldsina moulding 
box, divided longitudinally into halves, between which 
halves of the moulding hox a series of short hollow 
cylinders, or suitably shaped rings of sand or loam, 
forming the outside of the mould, is enclosed, each of the 
said halves of the moulding box being made either in 
one piece or length, or of a series of short pieces or 
lengths, jointed or otherwise fixed together. 


IMPROVEMENTS IN COPPER Suetrine.—According to 
the invention of Mr. C. Ensell, of St. Helen’s, Lancashire, 
it is proposed to utilise the gases and vapours given off 
during the smelting process. He claims to smelt copper 
economically—that is, with less fuel and in less time 
than now required, and taken by the processes and 
means practically in operation—and to obtain valuable 
products from the gases and vapours given off during 
smelting ; these are the objects of his invention. 

IMPROVEMENTS IN THE MANUFACTURE OF IRON AND 
STEEL.—Messrs. Laird Brothers, of Danville, Vermont, 
claim to have invented a combination of minerals to be 
inserted into steel, at a proper time, whereby the poorest 


the water fit for use. 


the first. 


quassia; this may be got rid of in twelve hours. 
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quantity of steel can be made into the finest edge tool 


in a few moments, and all flaws in steel can be closed up, 
and burnt steel immediately restored to make the best 


oftools. 
SEPARATING OF Dust FROM Brast-Furnace GASES.— 


Messrs Cowper and Siemens, of Great George-street, 
have provisionally specified an invention which consists 
in collecting the dust by slow deposition. The inventors 
have found that in order fully to deposit the dust from 
the gases, it is necessary that the gases should travel 
very Slowly indeed, a good velocity for the purpose 
being about 1ft. per second. - 


CHEMICAL NOTES. 


Conpy’s FLUID AND Cargporic Acrp.—All London is 


now smelling of carbolic acid, saysa contemporary in an 


able article on the important subject of cholera. 


Placards recommending disinfectants are affixed to 


every wall, and in the parish in which we live men 
are going round the houses of the poor with instruc- 


tions to put a dose of carbolic acid nto every 


sink and closet, and to put half an ounce of Condy’s 


red fluid into every water receptacle that is made 


of wood. These measures are taken in the belief 


that something dangerous lurks in dirty drains which 
carbolic acid can destroy, and something in suspicious 


drinking water.which Condy’s fluid can destroy, leaving 
So far as regards cholera, the 
dangerous matter may be of three kinds: either living 


matter of some lew sort, as held by Dr. Beale, and 
rendered most highly probable by the Cattle Plague 


Reports; or an alkaloid, as held by Dr. Richardson; or, 


lastly, matter in astate of change, according to Liebig’s 


theory, which last hypothesis is not inconsistent with 
Let us suppose a water of abad, or at least 
a suspicious marshy smell; the addition of one or moro 


drops of“ Condy’s,”’ or of one of the finer solutions of per- 
manganate, will speedily remove that smell and taste, 


and make the water fresher and nicer. The quicker the 
decoloration, the greater the need of it. If water so 
treated, with a slight pink colour remaining, be passed 


through a filter, it comes out perfectly clear and colour- 


less ; but without filtering may be used for cooking or 
making tea and coffee after the brown sediment has 
settled. Most assuredly any one thirsty enough to 
drink raw London water just now had better use the 
permanganate and filter too. It seems generally agreed 
that the gases of decomposition are very quickly neu- 
tralised by this means, and that organic matter actually 
decomposing very quickly decolorises the liquid also. 
But this is not the case with stable organic matter. 
Water coloured with Condy’s so as not to be drinkable 
with pleasure, yet may contain animalcules in the most 
lively state. Nay, the amoeba, paramcecium, colpods, 
and other disgusting broods, are not in the least affected 
by water too reddened to be drinkable. The same with 
regard to minute plants. Give quantity enough and time 
enough, and all will be destroyed—first, the stinkine 
gases ; next, the decaying organic matter which evolves 
them; then the microscopic animalcules which feed on 
it, and which, if not destroyed by the Condy, would die 
of starvation ; and the plants last. Time and quantity 
also are required for the destruction of such a substance 
as the bitter extract which is diffused into water ite 

e 
resistance of strychnia is much greater; still a very 
weak solution may be deprived of all bitter taste by 
excess of permanganate in twenty-four hours, Matters 
having organic form and firmness, as starch, &c., if not 
decomposing, are very slowly acted on. Animalcules 
of the kinds indicated may also live in water just con- 
taining carbolic acid enough to be smelt and tasted. 
The conclusions we would draw from the above remarks 
are, that when we employ the carbolic acid for the disin- 
fection of drains, sinks, etc., it ought to be employed in 
a state of pretty high concentration and large quantity, 
so as, above all things, to purify the aperture out of 
which the dangerous emanations would come. Like- 
wise in the use of Condy’s fluid for purifying water- 
butts, enough should be used, but we should take care 


also that the butts themselves are cleansed, and pitched 


or charred inside, for it is a waste of force to use 
the permanganate to do what might be doneby a 
handful of lighted shavings and a brimstone match. 


OBITUARY. 


———2 


We have to announce the death of M. Mueseler, a. 
celebrated Belgian engineer, and inventor of the safety- 
lamp which bears his name. He was first employed in 
a very subordinate capacity at the Beaujonc Colliery, 
celebrated as being the scene ofaterrible accident in 
1811, and at length rose to the position of Chief En- 
gineer in the Department of Mines. He is the inventor 
of several contrivances for rendering the collier’s work 
less dangerous, and his safety-lamp is now the only one 
allowed to be used in the Belgian collieries. A model of 
the Mueseler-lamp may be seen in the Museum of Prac- 
tical Geoloxy in Jermyn-street. It appears to be safer 
than the Davy-lamp; it gives nearly three times the 


amountof light, and burns less oil. When the flame is 


brought into contact with carburetted hydrogen, it goes 
out, thereby giving warning of the danger. On the other 
hand, it is heavier than the Davy-lamp, weighing about 
two pounds, and is apt to go out when placed on a slant, 
or carried out of the perpendicular, and is extinguished 
inan up current of air. For some months past sub- 
scriptions have been collected for the purpose of prc- 
senting M. Mueseler with a handsome testimonial. His 
sudden death has unfortunately prevented him from 1c- 
ceiving it, 
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PATENT RECORD. 


Selected from the Commissioners of Patents’ Journal. 
LIST OF SPECIFICATIONS, &c. 


2407. Securing labelsund invoices on railway trucks, E. W., Collier— 
8d. 2408. Railways and railway wheels, A. V. Newton—dd. 2409. 
Decolouring sugar, &c., W. Clark—4d. 2410. Boots and shoes, H. 
Ribling—6d. 2411. Dressing stones, B. Chatter, J. Thompson, and 
C. Thompson—l0d. 2412, Affixing postage stamps, H. A. Davis—8d. 
2413, Blast furnaces, R. A. Brooman—8d. 2414, Hoisting machines, 
W. R. Lake—i0d. 2415. Purifying water, A. Bird—4dd. 2416. Manu- 
facturing electric wires, W. Boggett—4d, 2417. Machinery for brush- 
ing hair, F. T, Brandreth and J. A. Brandreth—6d. 2418. Propelling 
vessels, R. Atkin—8d. 2419. Machinery for collecting and diffusing 
water, ©. W. Orford—4d. 2420. Manufacture of bags and enve- 
lopes, H. Rankin—4a, 2421. Electric indicator and battery, W. 
Moseley—l0d, 2422. Binding grain, J. Sheldon—2s. 8d. 2423. 
Applying elastic material for folding or bellows joints, M. 
Cartwright—8d. 2424. Colouring matter, A. Schultz—4d, 2425. 
Obtaining motive power, G. B. M‘Nicol—4d. 2426. Machinery 
for making casks, &c., J. Davidson—5s. dd, 2427, Manufacture of 


white lead, P. Spence—4d. 2428. Socks for boots and shoes, C.*White ` 


and T, White—6d. 2429. Lubricating apparatus, H. A. Bonneville—éd. 
2430. Securing envelopes, J. E. Tuchet—dd. 2431. Sewing machines, 
E. T. Hughes—3s, 2432. Cards for carding engines, W. Turner, S. 
Shore, and W. Halliwell—8d. 2433. Manufacture of horse-shoes, G. 
Davies—l0d. 2434. Feathering paddles, W. J. M. Rankine—4d. 
2435. Manufacture of gas, J. H. Johnson—6d. 2436, Preparing peat for 
fuel, T. V. Lee—4d. 2437. Mivcing machine, J. Donnell—8d. 2438, 
Breech-loading fire-arms and cartridges, W. E. Newton—ls. 2439. 
Generating gas, A. V. Newton—8d. 2440. Bleaching composition, G. 
E. Rolland and E. L, Rolland—4d. 2441. Bordering paper and 
envelopes, J. Parkins—1s. 2d. 2442. Locking, &c., railway carriage 
doors, J, H. Simpson—4d. 2443. Treating soda waste to obtain 
sulphur, M. Schaffner—is. 6d, 2444. Manufacture of malleable iron 
or steel, J, Player—ls. 4d. 2445. Hydraulic pressure engines, J. 
Dreisérner —Is. 2d. 2446. Examining sewers, tunnels, &c., R. W. 
Barnes—4d. 2447. Presses, W. Routledge and F. F. Ommanney—d4d. 
2448, Manufacture of iron, W. Unwin—4d. 2449. Waterproofsoles, J. 
W.Coburn—6d. 2450. Machines for washing, wringing, and man- 
gling, G. F. Smeeton—l0d. 2451. Deodorizing noxious gases, E. 
Brooke the younger—l0d. 2452, Breech-loading fire-arms, A, Prince 
—8d. 2453, Steam engineor pump, W. E. Newtop—ls. 2454. Presses, 


A. V. Newton—ls. 6d. 2455. Tools for securing tubes in tube plates, - 
R. T. N. Howey—4d. 2456. Manufacture of cast iron, malleable iron, © 


and steel, N. Kershunoff—Is. 6d. 2457. Safes, C. Parigot and A. 
Grivel the younger—d4d. 2458. Submarine lamps, J. 8. Starnes—4d. 
2459. Coffins, J. Hargreaves—dd. 2460. Knickerbockers, &c., W. 
Ambler—4d. 2461. Manufacture of iron and steel, T. F. Cashin and 
J, F. Allender—is, 4d. 2462: Bearing and draw springs, W. H. 
Brown—4d. 2463. Railway plant, C. M, Kernot and N. Symons—ls. 
10d. 2464. Moulding crucibles, &c., R. A. Brooman—ls. 2465. Decar- 
bonizing retorts, A. V. Newton—8d. 2466. Fire-arms and ordnance, 
W. E. Newton—8d. 2467. Ventilating, J. Hilliar—6d. 2468. Port- 
folios and paper files, G, T. Bousfield—ad. 2469. Preparing peat for 
fuel, G. T, Bousfield—Is. 24, 2470. Receptacle for tooth powder, A. 
Fary—6d. 2471. Washing machines and churns, J. Taylor—ls. 
2472. Paper, Q. Eveleigh—4d, 2473. Vessels for preserving food and 
liquids, L. H. Gillet—8d. 2474. Signalling on railways, A. Moore—10d. 


PROPERTY RECORD. 


AT GUILDHALL COFFEE-HOUSE,—By Messrs. Charlton and 
Skinner.—Freehold fruit farm, Mockbeggar, Yalding, Kent, 37a. Or. 
24p.—sold for £3,120. 

Freehold hop farm, Woolpack, Benover, Yalding, 67a. lr. 24p.— 
£4,600. 7 ý 

Freehold farm ,:Collier-street, Yalding, 100a. Or. 22p.—£5,400. 

Freehold, the parsonage house, grounds, &c,, Collier-street, Yalding 
—£220. 

Freehold 24a. 3r. 10p. hop, arable, meadow, and wood land, Yalding 
and Marden—£1,530. 

Freehold hop farm, Martins, Yalding, 84a. 2r. 33p.—£5,000. 

Freehold farm known as Longends, Marlen, 40a, Or. 35p.— £1,900. 

Freehold plot of land 9a. 2r. 10p. near Claygate, Yalding—£490. 

Freehold three cottages and gardens at Claygate, producing £16 18s. 
per annum—<£250. 

Freehold farm known as Horlands, Marden, 55a. lr. 5p.—-£2,110. 

Freehold piece of building land, near Gedges, Brenchley, known as 
Cocket Hop-garden, 2a. 0r, 24p.—£230. 


Freehold meadow land and hop garden, 4a. 3r. 3lp., near Fowle . 


Hall—£310. 


Freehold dwelling-house and garden, near Fowle Hall, Yalding— 


£180. f 
Freehold two cottages and gardens, near Pike Fish, Yalding—£160. 


Freehold wheelwright’s workshop, timber yard, &c., and two cot- . 


tages, near Yalding Lees—£300. 
Leasehold two cottages and gardens, near Congelow—£170. 
Frechold house and baker's shop, near Yalding-bridge—£290. 
„Freehold ‘six cottages and gardens, near the Bull Inn, Yalding— 
£550. 
AT THE AUCTION MART, TOKENHOUSE-YARD.—By Messrs. 
Qlasier and Sons.—Freehold and copyhold estate, Cowbeach, Hurst- 
monceaux and Watling, Sussex, in all abouti104 acres arable, pasture, 
and: hop land—-£2,760. 
-Leasehold houses, Nos. 5, 6, and 7, Little Barlow-street, Maryle- 
bone—£500. , 
__ AT THE AUCTION MART.—By Massrs. Norton, Trist and Co.— 
Freehold residence, grounds, &c., Lissinghurst-place, Oranbrook, 
Kent, 21a, 2r. 24p.—£3,200. 
Copyhold. residence, No. 2, St. Catherine’s-terrace, Cliftonville, 
Brighton—£1,270. 
Leasehold ground-rents, £53 per annum, secured upon 18 dwelling- 
ae in Dobson-terrace, New-street, Kennington-road, Newington— 
Forty sharesin the Alhambra Company (Limited), £10 each, £7 
paid—£5 10s, per share. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The'Burton-upon-Trent Local Board are prepared to receive tenders 
for the construction of sewage tanks, and other works in connection 


therewith, in the township of Stretton. Plans and specifications © 


of Mr. John Lawson, C.E, 3, 
street, Westminster. 

The Directors of the Nottingham Works new pumping station are 
prepared to receive tenders for about 54 miles in length of 24-inch 
and 18-inch cast-iron. main pipes and other castings, deliverable at 
the railway stations at Nottingham, Basford, and Bulwell, respec- 
tively. Specifications may be obtained at the office of Mr. Hawksley, 
30, Great George -street, Westminster, 

The Winchester Local Board are desirous of receiving tenders for 
the supply of 40 cast-iron lamp-posts, to be delivered free of expense. 
For: further particulars apply to Mr. Henry Newman, Surveyor to the 
Board, Winchester. 

The Guardians of the Poor of Chorlton Union are prepared to 
receive tenders for supply and fixing, in the new kitchen of the 
workhouse, Withington, of suitable cooking apparatus for 500 sick 
inmates. Full particulars may be obtained of Thomas Worthington, 
Esq., architect, 54, John Dalton-street, Manchester. 

Persons desirous of purchasing the old Oak Pewing, Gallery 
Fronts; Pulpit. and other fittings of St. Nicholas-church, Worcester, 
are requested to send in sealed tenders for the same, directed to the 
architect. For further particulars apply at the officeot the architect, 
William Jeffrey Hopkins, Sansome Lodge, Worcester. 

The Governors of Dulwich College are prepared to receive tenders 
for the formation. of a new road, with sewer, 3,000 feet long, and 50 
feet wide, between Dulwich village and Croxted-lane. Specifications 
may be seen at the office ef Charles Barry, 1, Westminster-chaenbers, 
Victoria-street, S.W 


Westminster-chambers, Victoria- 


Tenders required for forming and making roads at East Greenwich. : 


Apply te Mr. Lanchester, 2, Abchurch-yard, Cannon-street. 


The Wallasey Local Board are prepared to receive tenders for work 
Drawings, - 


required on the new Brighton Pier and landing-stage. 
specifications, and schedule of quantities can be seen at the office of 
Mr. Brunees, C.E.. 5, Victoria-street, Westminster. 


Parties desirous of tendering for the erection of Cemetery Chapels, . 
Lodge, &c., Haverhill, Suffolk, are requested to send in their names . 
.to Messrs. Elmslie and Franey, architects, 43, Parliament-street, | 


Westminster, 8.W. 


LATEST PRICES OF METALS, 


‘COPPER. £s. O £s a 
Best ‘selected .. .. +s. s» à perton 84 0 0 60 0: 
Tough cake and tile .. ae — 81 0 0 00 0: 
Copper wire .. «e ose ase ee o per Ib. 0 0 114 0 0 0 
Ditto tubes .. 1. ss se se o — 0 012 0 0 D. 
Sheathing and bolts .. .. .. .. perton 86 0 0 00 ð 
Baas orl, 009 000 
Sheets gw se ce ee we ee ee «per i ( : 
zeii ee ae oe oa es ee ae os 4 = 0 ‘0 8H 0-0 0: 
Tubes.. se os ee as ee te ee — 0 0 9% 00 0 
Sheets os oe eo ‘ee os oo oe areas 0 0 8k 0 0 0 : 
SPELTER ! ; 
Foreign .. «s se « «s «+» perton 192 6 19 10 0 
j ZING i eons 
In sheets .. e es se ce so > perton 27 0 0 00 0 
TIN. 
English blocks .. .. ee se + porton 85 0 0 00 0 
Banca.. ee ee ae oe ee ae ee Te 81 0 0 0 0 0 3 
Straits ee ee eo pea ese ve oe as 77 0 0 0 0 0: 
IRON... . 
Bars, Welsh, in London .. .. « perton 615 0 7 0 0° 
Nail rods .. se ee «+ es «2 0 — 710 0 950 
| Ditto, Staffordshire,in London.. +e _ 810 90 817 6 
Bars ditto ditto., ee os — 810 0 10 0 0 
Hoops ditto ditto.. s e — 8 5 90 10 0 0 
Sheets, single.. .. s se «+ oe — 10 0 0 11 0 0 
Pig No. 1,in Wales .. a. o» ae — 45 0 410 0 
| Pig No. 1, on Clyde s.e «1 se ee 0 = 211 6 216 6 
Ditto, f.o.b., Tyne or Tees .. s.. os _ 29 6 000 
Ditto, Nos. 3, 4, £o.b., ditto .. .. — 266 27 0 
Railway chairs s. se se ee o — 510 0 515 0 
Ditto spikes en oe ee se on ee — 11 0 0 12 0 9 
Indian Charcoal Pigs, in London .. — 700 710 0 
d) ST ee o ae 
Swedish, in kegs (rolle TET perton : l 
Ditto (hammered) .. es se — 16 0 0 16 10 0 
Ditto, in faggots se se se ss se — 16 10 0 17 10 0 
English, spring . «6 «2 oe « — 19 0 0 23 0 0 
QUICKSILVER ss «. oe « oo per bottle 700 000 
LEAD. ao 
English Pig, common.. .. .» perton 1915 0 0 0 90 
Ditto, ordinary soft se s.e o. o — 20 5 0 00 0 
Ditto, (WB) .. «2 es us e. oe — 22140 0 "9 0 0 
Ditto sheet .. se ss oe se oe — 21 10 0 21 15 0 
Ditto, red lead «ae se ee os oo > 23 10 0 24 0 0 
Ditto, white .. «s se se se oe — 27 0 0 30 0 0: 
Ditto, patent shot.. es s.e se +e — 2315 0 23 0 0: 


PRICES CURRENT OF TIMBER. 

Per load— £ s £ & Per load— £ s. £ s, 
Teak..ccccseseseee 10 3 IL 0] Yel. pine, per reduced C. . 
Quebec, red pine .. 3 5 415 Canada, Ist quality 17 10 20 0 

yellow pine .. 215 310 and do.. 1210 14 0 
Memel .......002-- 0 0 © 0|Memel.......-... 0 0:0 0 

elm...... 310 6 0{| Gothenburg, yel... 9 0 1010 
Dantzic, oak ...... 310 6 0}. white . 8 0 9 0 

fir... ... 2 5 310 | Gefle,yellow ...... 10 0 1010 
Memel, fir esco.. 3 5 310 | Soderhamn...» e.s. 910 1010 
Riga. ..cesseseeee 3 5 310] Christiania, per C, ee 
Swedish ......0.-. 2 0 210 12ft. by 3by.9in. >18 0 22 0 
Lathwood, Dantz. yellow . eresse 

5 0 6 0} Deck plank, eae 014 14 


per 40ft. Sin. 
Staves, per standard M. 
Baltic crown pipe.. 200 -0 210 0 


Deals, per C., 12ft. by 3ft. 9in. 
Quebec, wht.spruce 13.10 19 0 
St.John, whtspruce 13 0 15 10 


—_—_— 


MISCELLANEOUS. | 

$6 80 Gallipoli eu 08 
PumceSrone prton 5 0 8 0} Olive, Gallipoli .... 
Ons, he. Cocoanut,Cochin,ton a 2 a o 

Seal, pale....pextun 44 0 45 0 Palm, fine ....seeses : 
SPER bo rte 127 0130 0 | Linseed. ... ses... 41 O 0 ‘0 
Cod... ccccscccceseee 48 0 O Oj Rapeseed,Eng.pale.. 43 0 43 10 
Whale, Sth. Sea, pale 44 0 0 0 | Cottonseed ....00.. 3 0 36 10 
OIL Traps Crecunar.—Prices : Petroleum, per gal., 1s, 10d. to 2s. 


Crude, per ton, £16. Spirit, per gal, 6d. to 10d. Lubricating oil, 
per ton, £10 to £18. Coal oil (refined), per gal., 1s. 6d. to Is. 8d. 
Once-run, per ton, £11 10s.; crudeditto, £7 10s. to £8; grease ditto, 
£5 to £16, Paraffin wax, per 1b., 3d. to Is. ; ditto scales, per Ib., 2d. 
to 33d. 


LONDON COAL EXCHANGE. ad 
Hastings Hartleys, 17s. 9d, ; Wallsend Haswell, 20s. 6d. ; aliseni 
Kepier Grange, 18s. 6d.; Wallsend Pittington, 17s. 6d.; Wallsend 
Caradoc, 19s. 9d. ; Wallsend Kelloe, 19s. ; Wallsend Hast Hartlepool, 
20s. 3d.; Wallsend Original Hartlepool, 20s. 6d. ; Wallsend South 

Hartlepool, 19s.—Ships at market, 21 ; sold, 19. ; 


ADVERTISE IN THE ENGLISH MECHANIC. 


SITUATIONS VACANT, Twenty words s.: 
Every additional Hight words s.s  «. Sas 
SITUATIONS WANTED, Twenty words ... 
Every additional Hight words s.e | e. 0 
Postage stamps received from advertisers in town or country, 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


PARTNERSHIPS. 


SCALE OF CHARGES. a a 

WANTED TO PURCHASE, Thirty words... 2 0 
Every additional Ten words as s 0 6 
FOR SALE, Thirty words... se ee w2 0 
Every additional Ten words Ke | ee na o 
04 

1 9 

4 


PARI ERSHIP WANTED.—A Gentleman 

with a capital of £500 to £600.—Addregs, by letter only, in own 
Dame and address, Frankfort, care of Messrs. Wilson and Co., 103, 
Cheapside. 


SS e 
ARTNERSHIP.—-WANTED, a PARTNER 
with not less than £1,500, to takea share in and the active 
management of an old-established pianoforte warehouse.—For par- 
ticulars apply to Mr, Lucas, 14, George-atreet, Mansion House, 
London. 


SITUATIONS WANTED. 
QITUATION WANTED by a Young Man, 
accustomed to make all kinds of AGRICULTURAL IMPLE- 


MENTS, PATTERN MAKING, &c.—Address, H. H., 15, Queen-street 
Tower-hill, London, 


MO IRONFOUNDERS.—The 


desirous of a SITUATION as FOREMAN MOULDER, has held 


Advertiser is 


a similar Situation for a-good number of years, and is practically 


acquainted with all the Branches.—Address W. W., Office of ENGLISH 


| Mecnanic, 3, Shoe-lane, Fleet-street, London. 


TUINMAN.—A first-class Jobbing Hand in the tin, 
i. copper, brass, zinc, and iron plate work, gasfitting, bellhang- 
ing, &c.,, wants a SITUATION,—Address, A, H., Post-office, Mort- 


| lake, S.W. 


RONMONGER’S SMITHS, &c.—WANTED, a 

SITUATION by a Youth: can strike and use the file; age 18; — 

oe if required.—J. N, 6, Broad-wall, Stamford-street, 
mbeth. 


(\ARPENTERS, BUILDERS, &c.—A respect- 


able Young Man desires a SITUATION.—J.C., 91,Grafton-street, 
Mile-end. : 


(NARPENTERS.—A respectable Youth wishes 
to be Apprenticed.—Address F. R., 6, Beech-street, Barbican, 


City. 


RASS FINISHERS, Gas Fitters, &c.—EM- 

_ PLOYMENT WANTED by a Young Man at Lathe and Vice, or 
as Dipper and Burnisher.—Address, W. Castle, 3, Angler’s-terrace, 
Canal-bank, Peckham. 


BRICKLAYER, used to Jobbing, who has not 
= constant employment; also a plumber:— Address, by letter only 
W.J., Myddelton House, Myddelton-street, E. C. 


PAINTERS.—SITUATION WANTED as 
WRITER.—F., Post-office, Albany-road, Camberwell. 
UILDERS.—WANTED, by a thorough good 
Jobbing Hand, EMPLOYMENT at the peneral repairs of houses. 
A. B., 2, Clarence-street, Lever-streat, St. Luke's, 


BULLDERS and DECORATORS.—WANTED 
EMPLOYMENT, by good Grainer.—Address, J. P., 11, Drum- 
mond-crescent, Euston-square. 


SITUATIONS VACANT. 
O TINMEN.— WANTED, a Steady and 


Competent TINMAN and PLATE-IRON WORKER—one who 
can use machines, and make up new work.—Apply, stating where last 
employed, &c., to CHAS. GREEN, Gas Engineer and Fitter, 85, Western- 
road, Brighton. 


rpo SMITHS AND RANGE FITTERS.— 
i. Steady HANDS WANTED, — Apply to Mr. THomas RICHARDS, 
Ironmonger, Wincanton, Somerset. 


RON MOUNDER WANTED.—Apply to N. 


VARTY, Engineer, &c., Royston, Cambs, 


OYAL ARSENAL.—REQUIRED, 
immediately; in the Royal Carriage Department, Royal Arsenal 
Woolwich, TWENTY experienced WHEELERS.—Full particulars 
upon application to the departmeut, between the hours of nine and 
five o’clock, any work-day except Saturday. 


(NAS FITTERS, BRASS FINISHERS, and 
METER MAKERS WANTED; constant employment to good 
and. steady workmen: also a Dipper, Burnisher, and Lacquerer,—Apply 


to Meacock and Co., 40, West Smithfield, E.C. 


BESD PAINTER and GILDER (Wire Gauze) 

WANTED immediatély ; to a good hand permanent employment 
will be given.—Apply, between 11 and 12, or 3 to 4, at 9, Great Russell 
street, Bloomsbury, W.C. 


LCS ecard de ee PO ee a SE Tee 
DATTERN MAKER.—WANTED, a Young 

Man, willings> make himself useful as Carpenter, when 
required.—Apply to Burchfield & Son, Machinists, 8, West Smithfield, 


VORY TURNERS (Two or Three good 
Vegetable) WANTED.—382, City-road. 
JAPANNER (Coater) WANTED.—At 182, 


Kuston-road. 
APANNERS.—WANTED, a Good Black 


Stover (Man); also an Apprentice.—Apply D. Brown, 13 
Clerkenwell-green. 


USN (General Wood) WANTED.—Apply 
at 149, Old Gravel-lane, St. George’s East. 


IVETERS and FINISHERS WANTED.— 


Apply at Hood’s, 66, Loddiges-road, South Hackney. 


(NOOPER (Dry Cask) WANTED.— Apply at 


Thorley’s Spice Mills, Thornhill-bridge, Caledonian-road. 


TO BE LET OR SOLD. 


To ENGINEERS, Ironfounders, and Copper- 


_smiths.—Country Business._To be DISPOSED OF, an old-estab+ 
lished BUSINESS, in one of the principal towns in the eastern 
counties, now in full operation. -Returns about £7,000. per annum; 
about £4,000 required. The present proprietor would remain six 
months to introduce a successor.—For particulars apply to Messrs. 
Fuller and Horsey, No. 13, Billiter-street, London, E.C. 


$C ithe rttemene 
ATER. POWER and good WASHING 
WATER.—To be LET, on LEASE, the DOWNSIDE FLOCK 
and WASHING MILLS, situate on the river Mole, at Cobham, Surrey 
There is a never-failing water supply, and the water-whéel is equiva- 
lent to 36-horse power. For further particulars apply to Mesera 
Fuller and Horsey, 13, Billiter-street, EC. 
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o PLUMBERS, PAINTERS, &c.—To be 

SOLD, a genuine CONCERN at the West-end, doing over £1,000 
per annum. Price £100. Stock at valuation.—Address by letter to 
A. B., 5, Gloucester-place, Clarendon-road North, Notting-hill, W. 


QTEAM POWER TO LET with great advan- 


tages.—Apply 35, Charles-street, Hatton-garden, B.C. 


PPER THAMES-STREET.—PREMISES TO 


LET, consisting of Nine Upper Rooms, Ground Floor, and 
Cellar.— Inquire at 192. 


PREMISES (Manufacturing) TO LET; Two 
Floors, each nearly 2,000 feet area ; new building. Angel and 
Porter-court, Golden-lane, Barbican. 


PREMISES (Extensive) ; suitable for wheel- 
wright, box makers, or stabling.— 4, Cross-street, Blackfriars- 
road. 


FOR SALE. 
FOR SALE, TWO SINGLE NEEDLE TELE- 


GRAPH INSTRUMENTS, Carved Oak, Two Bells and Batteries, 
Read, maker. Nearly new. Price £7.—Apply to Mr. Edmead, Box 
E 5, Post-office, Manchester. TA: 


E 5, Post-office, Manchester. o nnnm 
ODEL STEAM. YACHT, with Two Funnels, 


high-pressure engine and boiler, in working order, as good ag 
new, speed four miles per hour; price, four guineas; also one three 
feet. A LOCOMOTIVE and a STEAM CARRIAGE to be Sold at 
equally low figures, the owner now not requiring them.—Z.,, 3, St. 
Paul’s-place, St. Paul’s-road, N. > i 


aree e e CLS NA, 
REEHOLD PLOTS OF LAND, at West Brompton, 
North-end, Fulham, with good frontage and 
depths ; prices from £47 per plot, including every cost; 
a handsome sum can be realised by resale alone, the 
prices being first cost, payable by small deposit and 
monthly instalments of 10s., with immediate possession, 
to build houses in much demand, or use for garden pur- 
poses, many of the plots being cropped ; the estate and 
soil is first-class, and to secure the pick apply immedi- 
ately to Mr. Wm, Williams, Land Agent, 18, Queen- 
street, Cheapside. 


BACON and CO., of the Kennet Iron Works, Read- 

ing, have designed a new and beautiful little 

ENGINE of 13 horse power. The engines are warranted 
very goodin every respect, and the price £12. 


ETS of CASTINGS for PLANING MACHINE; 
£2 128.6d. SET of TABLE LATHE CASTINGS, 6s.; 

for back gear, slide rest included, 10s. Slide rest castings 
2s. upwards, Planing to order. — Thos. Taylor, 74, 
Chester-street, Hulme, Manchester. 


OR SALE, Four Second-hand Portable Engines, made 

by HORNBY and TUXFORD, from 5 to 9-horse 

power, in good repair, suitable for Contractors or Agricul- 

tural purposes.—Apply to S. Atkinson, North Thoresby, 
near Louth, Lincolnshire. 


ae ee 


6 -GUNMAKERS.—FOR SALE, one . RIFLING 
MACHINE; TWO DOUBLE BORE BENCHES, 
complete, with fly-wheels, &c., LATHE, RIFLE TAR- 
GET, all good. BOX of GUNMAKER’S TOOLS, some 
BARRELS, &c.—Apply to A. Ruttle, 29, Upper Ormond: 
quay, Dublin. 
ORFEITED PLEDGES for SALE. Bargains to suit 
every one. <A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention.— William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, S. 
Money Advanced. 


| TABLE LATHE, with face plate complete, centres 

23, first-class finish (cheap), also sets of cast- 

ings for 2-horse power engines, and 3} centre lathes. 
Stanley, 33, Field-gate-street, Whitechapel, E. 


GOOD Second-hand 10-horse power HORIZONTAL 

STEAM ENGINE, with CORNISH BOILER, also 

Two IRON CIRCULAR SAW BENCHES.—Apply to Jno. 

J. Lazarus, Packing Case Manufacturer, 28 and 29, Great 
Prescott-street, Goodman’s-fields, E. ee 


ECOND-HAND HIGH-PRESSURE HORIZONTAL 
ENGINES FOR SALE, 15in. diameter of cylinder, 
22in. stroke, link reversing motion to valves, all fittings 
of wrought iron; feed pump, throttle valve and heavy 
fly-wheel. Price £170 nett.—Isaac W. Boulton, Ashton- 
under-Lyne. 


ATHE (Four Capital Wood Turner’s).—A. 
Smith, 6, Adams-place, Borough. 


| ATHE (Capital 8-incb back-gear. Foot), with 
double slide-rest, hand-rest; driver, and drill-chucks ; turned 
wheel.—18, Compton-street, Clerkenwell, 


[ ATHE (4ft.), new, 6 inch centres; for £4 10s, 
19, Lichfield-street, Soho. 


[T ATHE (small), with mahogany stand and 


| wheel,.complete.—270, Essex-road,. Islington. 


F ATHE (Small Engineers); 20-inch bed; 4- 
inch centre; reducing wheel and treadle: mahogany board 
and nest of drawers.—10, Percy-square, Pentonville. : 


ATHE.—First-class new 5-inch Centre Foot 
eomplete.—23, Arlington-street, Clerkenwell. 


RINDSTONE to be SOLD, 23in. over and bin, 


thick, on a ffirst-rate stand; cheap ; also two Trying Planes 
and one Jack Plane; also a good 4ft, Gin, Tron Cramp, together or 
separate.—Apply, 27 Ashford-street, Pitfield-street, Hoxton, 


YHOTOGRAPHER’S CAMERA, by. Voigtlan- 
der and Sohn, “in Wien ; ” originally cost £30 10s.; price £6. 
—Apply at il, Great Queen-street, Westminster. 


ORTAR MILLS and PORTABLE STEAM- 

R. ENGINES for SALE or HIRE,—Stationary. and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Stem and Water Gauges, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mille, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.—T. T. TAYLOR, 4l, 
White-street, Borovgh. 

i N.B.—Plant and Machinery purchased (Cash). 


OR SALE, CHEAP, THE FOLLOWING 
ARTICLES :—THE WORKING TOOLS OF A BOOKBINDER, 
Comprising 16 boxes of letters and figures, 400 ornamental tools, 57 
rollers, 4 agate Burnishers, anda large quantity of graining boards, 
copper, zinc, and horn plate, &c. A large brewing copper to hold 
about 90 gallons, little over old metal price, a mowing machine, a 
‘L5in. letter press, a small printing press and case of new type, &c., 
a litho’ press by Morden, 6-chamber revolver gun, by North and 
Savage, a quantity of coffee-room fittings, and a set of union 
pipes. Apply to J. N., 79, Penton-place, Kennington. 


ECOND-HAND PORTABLE ENGINE, with 
NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 

and Co., is in excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., and rollers 3ft., diameter. Price, com- 
plete, £145. Apply to Barrows and Carmichael, Engineers, Banbury, 


TO PURCHASE. 


eT 


| Ñ TANTED TO PURCHASE, an OXYGEN 

GASOMETER, of about eight or ten cubic feet ; Copper pre- 
ferred. Particulars of price, &c.— Address to T, C., Essex Lodge, North- 
fleet, Kent. 


ANTED to BUY, a Good New or Second-hand Self- 

acting and Screw-cutting LATHE, 6in. centres, 

bed not less than 6ft. long, with change wheels complete; 
Apply to M. M., Wosford, near Taunton. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY , 
MADDICK & POTTAGSE, 
CRANE COURT, FLEET STREET, 
LONDON. 
= Printers of the 
ENGLISH MECHANIC & MIRROR OF SCIENCE. 


TOOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—TIDlustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Woed. 29, Hart-street, Bloomsbury, London, WC. 


WANTED 


ENGRAVINGS ON WOOD, 
‘VERY DESCRIPTION OF 


Pietorial Work for Publishers, Printers, and 
Advertisers; promptly executed, at the lowest prices, 
by J.F. NASH, 114, Strand, W.C, Pg weigh Hn 

Estimates and Specimen Book sent Free of Charge, 


1ITY DEBT, COLLECTING AND 
CREDITORS’ LEGAL INQUIRY OFFICES,— 
Annual Subscription; One Guinea, Commission 5 per 
eent. No trouble; no risk, Detailed particulars of Mr, 
WETHERFIELED, Solicitor, 64, Coleman-street, E.C. 


DPD BAWINGS, PLANS, TRACINGS, &c., 

executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C., M. and T. are thoroughly 
practical Engineers, 


IPLEY’S PATENT METALLIC PISTON 
is the only Piston with the following advantages. It requires 
no springs, is self-expanding, has less friction, is always steam tight, 
and a great saving in fuel. Can be adjusted without removing the 
cylinder cover. There are over 100 of these Pistons at work, all giving 
the greatest satisfaction. Cylinders and air-pumps of any dimensions, 
either ashore,or afloat, rebored without removing. Boring bars and 
small engines kept for that purpose. By sending the length of the 
cylinder and diameter of the piston, estimates, drawings, and 
testimonials, will be forwarded. All letters to be addressed to A. 
RIPLEY, 14, Brook-street, Lambeth, 


TO MOP, BRUSH, AND BROOM MANUFACTURERS, 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


OLLOWAY’S OINTMENT and PILIS.— 
Beware of Changes.—Few persons dan with impunity withstand 

the many changes from dry to wet, and from cold to sultry, which 
characterize our present simmers, . Sore throat, influenza, bronchitis, 
diarrhea, and excessive debility, are only a few of the complaints now 
prevailing, which may be set aside by rubbing Holloway’s Ointment 
twice a day over the throat, chest, or abdomen, or aś near to the séat 
of mischief as possible, and taking his Pills inwardly, not with the 
view of purging, but. of purifying and regulating. This well known 
and easy mode of treatment will, shortly after its first employment, 
check all unfavourable symptoms, secure coolness and comfort, and 
ressue the invalid from danger. 


on baaie i 


Just Published, crown 8vo. handsome cloth, Fourth Edition, enlarged, 
at ide ‘ a. . price is, | . a 
THE MANAGEMENT OF STEEL. 

BY GEORGE EDE. 
CONTENTS :— 
THE MANUFACTURE OF IRON. ad l 
Wide diffusion of iron—State in which found—Not of a noxious 
nature—Specific gravity—Propertits of wrought iron—Used for 
eee purposes in thrés states—Difference of iron in the three 
states, oo 
Extracting the ores—Roasting—Smelting— Different qualities of pig 
iron used for different purposes. 
Refining—Puddling—Rolling into bars.. 


Qualities of wrought iroa—Effects of sulphur on hot iron, 


MANUFACTURE OF STEEL. 

Steel—How formed—Principle of Mr. Bessemer’s process—Con- 
vetting iron into steél by cementation—Change in the properties of 
iron by the penetration of carbon. 

Mode of preparing tilted, spring, shear, and cast steel, 

. l _, CHOOSING OF STEEL. ; 

Methods of testing the true quality of tool steel—Not necessary to 
subject it to chemical analysis, _ : DN TANE . 

Appearances of tool steel on fracture in a hard aud soft state—Use 
of aquafortis to distinguish iron from atéel. 7 : 

_... FORGING AND WELDING IRON AND STEEL, 

The Forge—Welding—Degrees of heat—How distinguished. 

Fuéifor forging iron and steel. rier 

Heavy iron forgings, how made up—Remirks on the mingling of 
the fibres in the scrap iron. 7 

Suggestions for improvements in forging wrought-iron. gim-blécks, 
= cunneauons for improvements in casting and forging steel gun- 

OCXKS, : 

Ymith’s forge—Tools used in forging. = 

Building and management of the fires—Effects ot over-heating 
steel—The heat, how judged of—Tenacity and ‘elasticity of steel 
increased by hammering. 

Upsetting—Welding iron to iron, steel to iron, steel to steel—Use 
of sand, borax, and sal-ammoniac in forging, 

Cutting bars of steel into short lengths, 


ANNEALING. 


Steel—Cast iron—Copper, 
HARDENING AND TEMPERING STEEL. 

Introductory remarks.—Hints to the mechanic on the manufacture 
of tools to be hardened, , n 

Water not essential for hardening steel—Degrees of temperature 
required for hardening steel—Mode of applying the heat. 

Art of tempering—Colours to be observed—Mode of applying the 
heat—Tempering steel with tallow and oil. 

Rules to be observed prévious to immersion—Témperature of 
sates Handeniae in mercury; &c.—Mode of applying carbon to 
steel. 

Advantage of hardening tools from the forge—Results of imperfect 
cooling, flaws, breakages, &c, i 

Hardening and tempering circular cutters, dies, bushes, collars, 
and ring-gauges, &c., &c. : i 

Various methods of hardening aud tempering screw-taps, hobs, 
screw dies, chasers, and screw-plates. f 

Various methods of hardening and tempering saws, rimers, small 
drills, gouge-bits, centre-bits, counter-sinks, gimblets, bradawls, &. 

Heating a steel plate in hotlead, 

eons and tempering drifts, large drills, and chipping 
chisels, 

Method to give to steel 4 superior hardness without the use of 
mercury or saline liquids—Hardening and tempering spiral and 
other kinds of springs—Angled cutting edges of tools and speed of 


lathe. A 
EXPANSION AND CONTRACTION OF STEEL. 
Causes of expansion and contraction—Various methods of con- 
tracting holes in iron and steel. 
CASE-HARDENING WROUGHT IRON, 
By prussiate of potash—Animal charcoal, 
TOUGHENING OF STEEL IN IRON. 

Railway. bars—Gun-blocks—Mode of heating gun-blocks—Tempera- 
ture required—Fuel employed—Manner in which the cooling is pêr- 
formed—Change which takes place in the steel by the operation— 
Cause of the change—Shot for piercing iron and steel-clad structures— 
Suggestions for improvements in their manufacture, &c., &€., 


London : W. TWEEDIE, 337, Strand, W.C. 


Just published, crown 8vo.,cloth, 3s. 


HE PRACTICAL MILLWRIGHT’S and 
ENGINEER’S READY RECKONER, or Tables for Finding 
the Diameter and Power of Cog-wheels; Diameter, Weight, and 
Power: of Shafts ; Diameter and Strength of Bolts, &., &c, By 
THOMAS DIXON, BO SE re th 
London : E. and F. N. Spon, 16, Bucklersbury. 


: . 5 Just published, price 1s:, post. free. ' 
HIMNEYS, FURNACES, and FIRE- 
PLACES ; a Book for the use of Practical Engineers and 
Builders. With an Appendix on Smoke Prevention. By ROBERT 
ARMSTRONG. EON on 3 
London: E. and F. N, Spon, 16, Bucklersbury; 


JUST IMPORTED FROM NEW YORK, 
18mo., cloth 28, each. 


HE ART of SAW-FILING, Scientifically 
Treated and Explained, on Philosophical Principles. By H. W 
HOLLY. s AN A ae | 
HE CARPENTER’S and JOINER’S HAND- 
BOOK, containing 4 complete Treatise on Framing Hip and 
Valley Roofs. ‘With much valuable instruction for Méchanics and 
Amateurs. By H. W. HOLLY. 


HE BOSTON. MACHINIST ; being a com- 
plete School for the Appréntité, ag wëll as the advanced 
Machinist ; showing how to make and use svery tool in every branch 
of the business, With a tréatise on Screw and Géar Cutting. 
London : E. and F. N. Spon, 16, Bucklersbury. 


Bess HOROLOGICAL . JOURNAL. — 

The Special Organ of the Watchmaking Trade. Published 
Monthly, Price 4d.—Kent and Co., 51, Paternoster-row, at all Book- 
sellers, and at the Office of the B. H, Institute, 35, Northampton- 
square, Clerkenwell, E.C, i i 


NHILLING HANDY - BOOK ON 
BANKRUPTCY AND TRUST DEEDS, with 
Forms, Costs and Suggestions for Practical Improve- 
ments. By G. M. WerHERFIELD, Solicitor, 54, Coleman- 
street, H.C. Uniform with ‘‘Shilling Handy-book for 
Chancery, County Court Suitors.” N.B. Mr. W. can be 
consulted at very moderate cost. 


UNIVERSAL BREAKWATER, 1s, London: J. Wat. 
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PATENT HOLLOW STEAM PACKING. 
THE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 

structed and applied that the pressure of the steam itself makes the 
joint by entering the, packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 

Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. 

Price list or circular, with full description of packing, to be had of 
the only Manutscturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt, Special Straps for Portable Engines. 
Price Lists free, _ 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London, E.C. Mr, H. FERRABER, Agent. 


MOREL STEAM ENGINES, BEAM, TABLE 


` Horizontal, Vertical, Locomotive, Oscillatng, &c, witk 
and without the Boilers. Cases and MATHEMATICAL INSTRU- 
MENTS. PHOTOGRAPHIC APPARATUS, MUSICAL BOXES, 
Ordinary, Drum and Bells, Flute, and Tremolo Flute accompani- 
ments, MICROSCOPES, TELESCOPES, OPERA GLASSES. &c. 


Second hand and New. Catalogue two Stamps. DISSOLVING |. 


VIEWS and MAGIC LANTERNS, and SLIDES by all the best 


Painters, Catalogue two. Stamps. JAMES BOWIE, 178, HIGH 
HOLBORN, 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


QGTEVENS’S MODEL DOCKYARD, 


AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill, Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats, anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to scale, Ensigns, burgees, and signal flags made 
to order., Steam-engines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: 14in, 
long, price 3s, 6d. ; 19in. long, 5s. 6d.; 24in, long, 83. 6d.; 30in. long, 
18s. 6d. ; 37in. long, 25s. Packed for the country with full directions 
for working. Established 20 years. 


ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c, 
Ako, Zinc and Lead Wires, 


THE NEW SPIRAL VOLTAIC WATER BATTERY. 
India-rubber and Shellac Varnishes supplied. 


MANSFIELD-STREET, SOUTHWARK, S.E. 
AND 21, GUTTER LANE, EO. 


eee 
EL, RACK, and SCREW CUTTING. 
] SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing pJates drilled or lined. Screws cut to an 
size or piteh.—J. WILKINSON, Engiueer, St. George’s Works, 83, St. 
George’s-road, S., London. 


ATENT SAFETY GAS TAP. 


Explosions resulting from Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. MACINTOSH, Jun., Craven 
Chambers, 10, Strand, London, Agents wanted. 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad= 
rants, Sextants, Universal Dials, Protractora, Circumferenters, Pris= 
matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c,, by Troughton and Simms, Elliott, Dollond, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dalimeyer, and others, Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


BY ROYAL LETTERS PATENT, 


JNO. COPPARD AND CO’S 


Appliances for 


ROUGHING HORSE SHOES 


Are so simple a lad can fix them ina few seconds, 
are far more effective than the:old method. 


Price 3s, per set, Straps, 6d. each. 
PROSPECTUSES WITH TESTIMONIALS FREE, 
AGENTS WANTED.—APPLY 


84, FLEET-STREET, LONDON, E.C. 
HE NEEDLE DOOR-LATCH is a great 


they 


novelty. 
HE NEEDLE DOOR-LATCH is perfectly 
- unpickable. ; 
PHE NEEDLE DOOR-LATCH is the securest 
ock made, i 


HE NEEDLE DOOR-LATCH is the cheapest 


patent lock made, 


BE NEEDLE 


lock ever made. 


DOOR-LATCH is the best 
HE ‘NEEDLE DOOR-LATCH is to be had 


Wholesale at the Works of the Patent Unpickable Lock Com- 
pany (Limited), 237 and 239, Ruston-road, ahd Retail of all Iron- 
mongers, | : 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


“RECONNOITERER” GLASS, 


10s. 10d. SENT FREE, - 
HIS “ TOURISTS’ FAVOURITE” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis of Carmarthen. ‘ The ‘ Reconnoiterer’ 
is very good.”—Earl of Breadalbane. “I find it all vou say; won- 
derfully powerful for so very small a glass.”—Earl of Caithness. ‘“ It 
is a beautiful glass,”—Lord Gifford, “ Most useful.’—Lord Garvagh. 
** Remarkably good.”—Sir Digby Cayley. “Jt gives me complete 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. “ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘‘ Quite equal to that for which I gave £5 53.”—F. H. Fawkes, 
of Farnley, Esq. “I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field, “We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. ‘‘ What Tourist will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Qlass, 
showing bullet marks at 1,200 yards, and men at 3} miles, 31s. 6d. The 
above, bearing the registered trade marks *‘ Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Satom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 
London, W.. No Agents anywhere. 


BEN SON’S 


WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AN 


l WATCHES, 
Watches from 2 to 200 Guineas. 
Clocks „ 1,, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
Watches sent to all parts of the world safe, by post. 


J: W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60. LUDGATE-HILL. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. ann IIL., & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES 


TH CRUCIBLES manufactured by the 
PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
ONLY kind for which a Mepan has been AWARDED, and 
are now used exclusively by the English, Australian, and 
Indian Mints; the French, Russian, 
and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c.. &c.,; and have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings. 
They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable. 
‘The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 
o be about Seven Days; Steel. Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &e., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


LONDON. 


\ 


| emma teen) 


Having purchased of M. Perin, of Paris, the sole 
jW: right to Import and Sell his BAND SAW BLADES 
HJE throughout the United Kingdom, beg to announce 
we; that they are now in a position to supply these Saws 
SY je trom 1-16th ofan inch to 8 inches in width, and up 
to 50 feet in length. i 


i The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
If evenness of temper, is now everywhere admitted, 


AQ ii S. W.and Co. keep a large stock of all sizes up to 

Ni; Qin. wide. from which they can supply orders to any 
AY part of the kingdom, within twenty-four hours 
Ati notice, 


For Price Lists apply to 


| SAMUEL WORSSAM & C0. 


SAW MILL ENGINEERS, 
304, KING’S-ROAD, CHELSEA. 


THOMAS SMITH, 


109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders,’ & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
— Disposal, 


‘hall Street, London, E.C. 


[Ava. 31, 1866. 
THE CANADA COMPANY: 


(INCORPORATED BY ACT OF PARLIAMENT AND 
3 ROYAL CHARTER, 1996.. 


i 
i 
i 


ABOUT FIVE HUNDRED THOUSAND ACRES OF LAND, 
IN CANADA WEST. 


TO TENANT FARMERS AND OTHERS, 
‘INTENDING TO EMIGRATE TO CANADA. 


The Canada Company offer their Lands in Lots con- 
‘taining from 100 to 200 acres each, situated in the older 
pours Townships in Canada West, upon the following 

erms :— 
_ _ By. way of Lease for Ten Years, with the right of Pur- 
chase; or For Sale, Cash Down. 


The Rents upon Lots leased, payable 1st February 
each year, are calculated at the rate of Six per Cent. 
upon the Cash Price ofthe Land. Two or Three Years? 
Rent must be paid in advance, but these payments free 
the Settler from further Rents, until the Third or Fourth 
‘Year of his term of Lease. 


The Tenant has secured to him the right of con- 
‘verting his Lease into a Freehold, at any Term of Ten 
Years, upon paying the Purchase money specified in the 
Lease. 

The Lessee has thus guaranteed to him the entire benefit 
of his Improvements and increased value of the Land he 
occupies, should he wish to purchase. But he may, if 
he pleases, refuse to call for the Freehold; the option 
being completely with the Settler. 


- The Lands of the Company are, generally speaking, 
surrounded by old settlements, and easily accessible to 
markets. The greater portion are wild lands, but the 
Company have a small number of partially cleared Lots 
for disposal, 

All applications for the lease or purchase of Land, must 
be made to the Company’s Commissioners, The Honour- 
able W. B. Robinson, and G. W. Allan, Frederick-street, 
Toronto, Canada West, of whom lists of Lots open for 
disposal, prices, &c., may be obtained, 


REMITTANCE OF MONEY. 

The Company receive Deposits of Money at their Office 
in London, for remittance to Canada, and for which they 
issue Letters of Credit upon their Commissioners in the 
Province, payable on demand, FREE OF EXPENSE, thus 
insuring the benefit of the Premium of Exchange to the 
Emigrant, and likewise saving him from the inconve- 
nience and too frequent loss arising from taking his Money 
with him in Coin. 

An illustrated Supplement to the “ Canada Farmer ” 
Newspaper, with Map and other information useful'to an 
Intending Emigrant, may be obtained gratis upon 
application, by post or otherwise, at the Offices of the 
Canada Company, No. 1, East India Avenue, Leaden- 


GISBORNE MOLINEUX, 
Seeretary. 


THE LIVERPOOL AND LONDON AND 
GLOBE INSURANCE COMPANY. 


Orricus—l, Dale-street, Liverpool; 20 & 21, Poultry ; 
7, Cornhill; and Charing-cross, London, 


Invested Funds aes VP a £3,177,616 
Fire Premiums received in 1865 ... 739,832 
Life Premiums received in 1865 ... 250,103 


The last year’s Fire duty paid by this office amounted 
to £102,285 9s. 11d., exceeding by upwards of £34,000 
the amount paid by any other country office. . 

The duty is now reduced to 1s, 6d. per cent, on every 
description of property. . 

In the Life Department policies are issued with liberal 
conditions, and guaranteed bonuses, 

Claims are payable in thirty days after admission. 


THE THIRTY-FOURTH ANNUAL EXHIBITION OF 


HE ROYAL CORNWALL 


POLYTECHNIC SOCIETY, 
For the Encouragement of Science, and the Fine and 
Industrial Arts, 

Will be held in the Society’s Hall, Falmouth, Friday, 
September 14, 1866, and six following days. Silver 
and other Medals and Money Prizes will be awarded in 
the following departments, viz., Mechanical, Mining, 
eA ees Professional Fine Arts, Photogra- 

hy, &c. 

i R tans: Manufacturers, Artists, and others who 
may be desirous of exhibiting, are requested to commu- 
nicate with the Secretary. Any further information 
that may be desired as to time, rules, transit of articles, 
list of prizes and premiums, &c., &c., will be forwarded 
on application. No charge for space. 

Space or insertion in the Catalogue or Judges’ Books 
cannot be guaranteed after Saturday, September 8. 

Communications should be addressed to 

SYDNEY HODGES, Secretary. 
Polytechnic Hall, Falmouth, 
- July 25, 1866. 
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Royal Susurance Tanp. 


THE ANNUAL MEETING 


Was held on FRIDAY, the 10th inst., 
CHARLES TURNER, Esq., M. P., in the Chair. 


The following 1 is an epitome of the Report :— 
“FIRE BRANCH. 


«The progress of the Company, as respects the amount of business effected, has been satisfactory, 
the returns of duty published by Parliament, on the motion of the Chairman of this ie ts 
exhibiting by far the largest measure of increase which the Company has ever experienced. | 


“The total net amount of Fire premium for the year, after deducting guarantees, is £414,733 13s. 


“LIFE BRANCH. 


“Turning now to the Life Branch, it remains to be reported that the progress has been marked by 
unchecked success. This will be made clear by one or two statistical expositions. 


“Taking the four previous quinquennial periods, it is found that the first, from 1845 to 1849 
inclusive, commenced with a sum assured for— 


Year 1845 of £23,349 and ended the pore with a total sum assured of £272, 796 
The Second, 1850-54 | | 

Do. 1850 95,650 7 a A | 733, 408 
The Third, 1855-60 | : 

Do. 1855 206,514 = do. = do. 1,655,678 
The Fourth, 1860-64 | 

Do. 1860 449,242 do. do. 3,439,215 


And now the first year of the fifth like period, viz., 1865, the Company has granted assurances for 
£886,663, nearly twice the amount at the commencement of the last quinquennial period. 


“TE therefore, the result of the total five years, ending in the year 1869, were to have a corres- 
ponding increase with the previous. periods of five years each, the amount of business that would be 
effected in the quinguennial period now running would be n more "than has ever been on record in any 
insurance establishment. in this country. 


‘The Directors have likewise to report that the Life funds have increased by the sum of £103,146, 
the accumulated funds of this department now amounting to £740,458. As an addition of, at least, 
£100,000 per annum to these accumulations during the next ten years may now be fairly anticipated, 
it is within reasonable expectation that during this period the Life funds will approach nearly to 
£2,000,000 sterling. 


“The Directors propose to the Proprietors that a dividend be declared of 3s. per Share, and a 
bonus of 4s. per Share, together 7s. per Share, free of income tax. 


« It is a matter of satisfaction to state that after withdrawing. the amount of this dividend. and 
bonus from the profit and loss account, a credit balance will still remain to that account of no less 


than £62,076 9s. in addition to the reserve fund, which, by the augmentation of the year, now 
reaches the sum of £116,913 2s. 10d.” 


This Report was unanimously adopted. | a 
| : PERCY M. DOVE, Manager and Actuary. 
JOHN B. JOHNSTON, Secretary in London. 
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UPFIELD GREEN, 
JOINERY HALL BUILDINGS, 72, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


INVENTORS ASSISTED 


ie Securing, Carrying Out, ‘and: Disposing of 
their Inventions. —Apply to Messrs, B. BROWNE and co., 
one and Foreign Patent Office, 49, King William-street, London- 
D 


gə 
A Pamphlet gratis, on Cost of Patents, may be had on application. 


SOUL AND C0., 3, LEADENHALL STREET, 


LONDON, E.Ç. 
Pressure & Vacuum Gauges. Marine Engine Governors. 
Steam Engine Indicators. | Engine Room Telegraphs. 
Engine Counters (& Clocks) | Salinometers (Long, How). 
Engine Room Fittings and | Thermometers, Hydro- 
Tools. meters, 


ata eas CE AND ADVICE TO INVENTORS. 
ME! A. SOUL, (Member of Society of Ats) Patent 
‘Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under TAR NEW 
l KATENE LAW AND REGISTRATION OF DESIGNS 
ACTS, A Circular of Information free by post, on applica- 
tion to tho Patent Office, 3, Leadenhall St London, B.C. 


R. WHITE, BRITISH and 


FOREIGN PATENT AGENT, 68, Queen-street, 
Cheapside, London, E.C. Mr: White ‘having Correspon- 
dents in the chief cities of Europe can present. to his 
clients unusually advantageous facilities for Foreign 
Patents. British Patents secured, and Provisional Pro- 
tections upon advantageous terms, 


PATENTS FOR INVENTIONS. — Messrs. 


DAVIES and HUNT procure British and foreign patents at 


moderate charges, Full particulars given in their “ Handbook for | 


Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W. C., and from No. 87, St. Vincent- street, Glasgow. 


[NVENTIONS secured by Patent or Regis- 


tration, on moderate terms, by application to Mr, WILLIAM 


BROOKES (of upwards of 25 years’ experience in such matters}. 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C, 


NVENTORS requiring Home, Foreign, 


and:Colonial PATENTS and a GISTRA TIONS, Imay 

. obtain advice and information from Mr. HENRY, Memb. 
Soc. Arts, Assoc, Soc. Engineers, Author of “De~ 
fence of the Patent Law,” Patent, Registration and 
pe yright Agent, 68, Fleet-street, corner of and entrance 
itefriars-street. Technical ‘translations, drawings 

and lithographs prepared. 


O INVENTORS. — Messrs. HARRIS 


and MILLS, Patent Agents and Mechanical 
Draughtsmen, No. 35, Southampton-buildings, Chancery- 
lane, W.C. (from CARPMAEL and Co. ), undertake all 
business connected with Patents forInventions in the 
United Kindom, the Colonies, and all Foreign Countries 
Provisional protection, £8 8s. 


ATENTS.—INVENTORS 
ASSISTED AND PATENTS SECURED upon 
easy terms, and the Sale and Working of Patents 
negotiated. Address, ‘‘ Engineer,” INGRAM & Co., 
9, Parliament-street, Westminster, London. 
N.B.—Drawings, Tracings, and Plans at a very 
moderate charge. 


TFNVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
Brewes (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


NVENTIONS PERFECTED 


of ey, ‘manufactured by 8. SMITH, 204, High Holborn, 
London. 


rno INVENTORS._GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 33, Rue des Minimes, Brussels. Provisional pro- 
tection, £T ; sealing patent, £19; French patent, £7 10s.; 
Belgian Patent, £3 10s. Circular gratis on application. 


OTICE TO INVENTORS.—Office for 
N Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every 
Established 80 years. Full information ‘as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.O. 


To INVENTORS. —The GENERAL 
PATENT COMPANY (Limited), 71, Fleet-street; 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Charges, and transacts all business connected with Patents. | 
Unusual facilities offered: A HANDBOOK: gratia, - oe 
SHAKES 8, BAKER, C.E., Secretary and Manager. 


and all kinds | 


Continental State and in America. | 


RAPIDITY AND ECONOMY. 


NEW WORKS ON ENGINEERING, 
(Military, Civil, and Mechanical. 
AROHITEOCTURE, SURVEYING, MINING, BUILDING, MUNUMENTS, AND DECORATION, 
PUBLISHED BY 
ATCHLEY & CO, 
106, GREAT RUSSELL-STREET, LONDON. 
A NEW LIST OF WORKS SENT FREE TO ORDER BY POST. 


puan AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGN 5. 


Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been established. upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and TIa ua pe had, Gratis, by applying (personally 
or by letter), at his OFFICE FOR PATENTS, 7, STAPLE INN, LONDON 


PATENTS 


R. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonie? 
Patent Agent, 54, Ohancery-lane, W.C 
Transacts every description of business connecter with Letters Patent for Inventions, Provisional protection, 6 to 


8 gnineas. A “Guide to Inventors” free by post. 


JOHN 
DRAUGHTSMAN & ENGRAVER ON WOOD. 


PBochanical Designs. Ornamental Mestqns. 
CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 
SKILLED ARTISTS- 
Estimates supplied with promptness. 
Country orders executed with the utmost care and despatch. 
ae 266, STRAND, LONDON, Ww. Cc. 


SCIENTIFIC INSTRUMENTS 


Of every description can be had at the Manufactory of 


Ww. A ED BD, 
MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
11 AND 12, BEAK STREET, REGENT STREET, W. 
Sole Agent for Greissler’s Vacuum Tubes. 
Prize MEDAL, 1862, FOR MICROSCOPES, INDUCTION COILS, &c. 


ESTABLISHED EIGHTY YEARS. 
PAPIER MACHE ENRICHMENT MANUFACTORY. 


W.SMART, Al, CLIFTON STREET, FINSBURY, E. C. 
~ Estimates on ‘receipt of Detailed bites be 


Pictorial Mes igns. 


Ge Baiey'sTEST P PUMP _ on 
CED ra Bolles: a es fee icy fed 
| Slecim Hilti: 


A EXPLOSIONS PREVENTED 
APPARATUS. BY THE USE OF 


Complete on: cistern, BATOUHWY’S 
gun-metal tt ei pP ATENT FUSIBLE PLUGS: GS: 


flexible tube, union join 


BOILER-TESTING 


eerste cree a N 
tot te PE ee pee 


OSTA se nipple for boiler, ee 
3 gauge to 250lbs., €10 Lnd 
ii i nett, Packed a Case, aC 
i N read or e Sny. A 0 
UNENEE Nal =i £10 10s. ? she ` 


JOHN BAILEY and 00, ALBION WORKS, SALFORD, MANCHESTER. 
HALE REDI SYSTEM. — Patents 


secured upon very moderate charges. Money 
found to work Inventions. Drawings, Plans, and 
Tracings prepared at the lowest poe terms,— 
Address Mr. Watson, INGRAM & Co., 9, Parliament- 


Redmund’s Patent Hinge Manufactory and 
Warehouse, ` 
WELLINGTON POTRT 68, CHARLES STREET, 
YR 


a k Canal Brid ge.) 


London, . 


street, Westminster, London, S.W. 


NVENTIONS and PATENTS 
WORKED or SOLD by Mr. COCHRANE, 27, Buck- 


lersbury, Cheapside, London, : No Fee for Consultation 
at the first visit, 


Bex AMIN SLATER, Late E. Gollop, Sore 


PROPRIETOR, A Large Stock of the Patent Hinges kept ready 
for delivery, consisting of Floor Springs, Gate-hinges, Rising- hinges, 
Rising Spring-hinges, Not Rising Spring-hinges, Double Acting Spring- 
hinges, Rising and Not Rising Door Back-springs, &c.—Price List and 
Drawings on e a is as aboye. Foundry for Soft and Malleable 
Iron, 
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LEVER PUNCHING MACHINE.—The Improvement consists 


in the Patent Cam acting on a strap attached to the back end of the | 
Lever, and thereby ensuring the withdrawal of the Punch from the 


hole it has perforated with certainty, and also the continuous work- 
ing of the machine, which is worked in some yards twenty four holes 
per minute. Works, Egerton-street, Hulme, Manchester. 


IO CONTRACTORS, ENGINEERS, SHIP | ee eee ee oe 
SHEPHERD'S “CARTEH-DBE-VISITE” LENS 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
ferwarded on application for Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 


Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, f 
or fencing ; Black or Galvanised. Wire Ropes; Permanent, Colliery, | 
or Tram. Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- | 


ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 


scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 


Forgings, Castings, and Railway Material of every description 
JOHN HORSLEY, 
Iron Agency Office, — 
2, ST. ANN’S SQUARE, MANCHESTER 


RANTS PATENT PORTABLE 
RAILWAY, with trucks and turn-tables, is 
acknowledged by purchasers to effect a saving of one- 
half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out 
farmyard manure, especially when the land is too wet 
for carting. Harth moved and lakes emptied, by con- 
tract. Full particulars on application to Mr. J. Grant, 


at his Steam Factory Love-lane, Bankside, Southwark, f 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 


WHEELER & WILSON’S SEWING MACHINES, | 


Are now able to supply makers of the above machines 


with all the castings, &c., required for them. Also f 
Hooks ready for use, well-finished, and every one tested. f 

A complete Set consists of Stand, Crank, and Pulleys; | 
the machine castings planed and bored; together with | 


aHookin good working condition, which will be för- 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. 


HEATED AIR ENGINE. 


FR all small purposes, such as driving Printing | 
_ Presses and Lathes, hoisting, pumping, and for | 
agricultural uses, the above Engine is the cheapest that | 


can be found. 


It can be run for 10 hours a day, for an expense of 

reckoning coals at f 
i It needs no engineer, and | 
twenty minutes attention suffices to run it a day. No. 
water being used all danger of an explosion is done | 


from five to six shillings a week, 
thirty shillings a ton. 


away with, For further particulars apply to 


W. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


[HE ORIGINAL SMITH’S PATENT DOOR 
SPRING, 


ment Inspectors and the 

late J. K. Brunel, Esq., 

C.E., to be the best and 
most complete, 


SMITH & TURNER, 


50, BARTHOLOMEW CLOSE, 
Lonpon, E.C. 
ESTABLISHED FIFTY YEARS. 


— 


EILLY and MARTIN’S PATENT | 


BEARINGS are the best and cheapest ever intro- 
duced, dispensing with brass steps. Save oil, power, 


labour, &c.; in ordinary cases they require oiling but’ 


twice a year. 
For particulars, &c., apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. 
N.B.—Hangers or Pedestals fixed on the following 
terms :—If approved of within six months, paid for; it 
not, removed without charge. 


TO ENGINEERS, MILLWRIGHTS, STHAM PACKET | 


COMPANIES, &c. 
HE PATENT MINERALISED 
AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


_ Valves. Hose Pipes, Delivery and 
Washers, Suction. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing. 


Flexible Tubings. 
Patent Junction Rubber and Consolidated Emery Wheels. 


And all other India-Rubber articles in use by | 


To be had at the Mills, Totten- 


Engineers and others. 
Warehouse, 9, Gresham-street 


ham, N., Middlesex. 
West, London, H.C. 


N.B.—Sole Manufacturers of Valves of the Patent | 


Mineralised (Red) India-Rubber, up to 6ft. 4in, diameter 
in any thickness. 


ATIONAL INSTITUTION for DISEASES | 


of the SKIN, 10, Mitre-street, Aldgate. ‘ 
Physician—Dr. BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
. on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants, 
: À THOMAS ROBINSON Hon, Sec. 


ENGLISH MECH 
(\AMERON’S PATENT DOUBLE CAM|{ 


ALSO . 
SHEPHERD'S “CARTE-DE-VISITE” LENS, “8.1,” 2in. Diameter, 44in. Focal) œ 


PATENT WIRE GAUZE JOINT PACKING.. .. 1s. 6d. perIb. | INDIA-RUBBER CORE PACKING 
ORICKMER’S PATENT PACKING . se »e « 23. 3d D D 


Proncunced by Govern- f 


NEW PHOTOGRAPHIC LENS, 


“EXTRA RAPID,” FOR “CARTES-DE-VISITE” PORTRAITS, 
| Price £7 7s. 


u 


Length, to take Portraits in 12ft. from Sitter to Lens. With a set of Waterhouse Diaphragms, in 


morocco case aoe sae t.. eae . eee 
, ‘8. 2,” 23n. Diameters, 6in. Focal 
Length, to take Portraits in 18 or 19ft. from Sitter to Lens. Witha set of Waterhouse Diaphragms, 


wm moroeoo cas? e _- BHOTOGRAPHIG CHEMICALS AND MATERIALS. 
SQUIRE & Co., 52, KING WILLIAM STREET, LONDON BRIDGE, E.C. 


“ EXCELSIOR,” “ PRIZE MEDAL” _ | 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 


T easy to operate, simple to learn, quiet in action, and not liable to 
_ derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 
and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, will notrip. Price from £6 6s.—Price Lists Free. 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFAOTORY—GIPPING WORKS, IPSWICH. 


THE WORKING MAN’S SEWING 
MACHINE. 
Honourable mention awarded at the 
WEST LONDON INDUSTRIAL 
EXHIBITION. 


For Families, Tailors, Dressmakers, Mantle- X l 
makers, Umbrella makers, Ladies’ outfitters, _. == D= 
Embroiderers, &c., &¢. It is exceedingly === 
simple, not nae 10 eee i an bo anen ; 
understood and worke y a child, an 3 ; 
strangers to machinery can readily understand _ One-twelfth full size. 
it from the illustrated instructions sent with it. Its work is quite elastic, 
stronger than that done by hand, and will not wash or wear out before the 
goods themselves. It uses silk, worsted, thread, or cotton, from one ordinary 
reel, using less to produce the same strength than any other class of machine. 
The only essential extras really requisite are, say one dozen mixed needles, 
Is. 6d.,and oil can, 6d. With its latest improvements it works on thick, thin, 
or glazed goods, without alteration, and on the receipt of a P.O.O. for amount, 
made payable at Pentonville-road, one will be sent to any address. 

W. STAINTON, 26, LIVERPOOL-STREET, KING’S-CROSS, LONDON. 


=a In addition tothe above the attention of Shoemakers is called to the Duplex, 
B : = or double action machine, for doing their ordinary work, as well as putting 
Se = new elastics into old boots, &c. 


-OCrickmer’s Patent Elastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST, 
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(HEMP).. «oe Is. 4d. 
° 3» Q. 0. Do. (COTTON), ee 2g: 6d. 
This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
keep it Steam tight, there is a great saving in friction 
PATENT TALLOW PUMPS AND LUBRICATORS. 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 
CAUTION,.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 


THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO. 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lisis on Application. 


PHILLIPS & COMPANY'S The Best and Cheapest Teas 
: In England are at all times to be obtained at 


: KA 
io |: Tx PHILLIPS and COMPANY, Tea Merchants 
a GS a AEREA T 8, KING WILLIAM STREET, CITY, LONDON, E.C. 
t ay er aes i, Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per Ib 
ON eee IN Most Delicious Black Tea is now only 38, 6d. per lb. 


RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., Is. 8d. 
PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
CA). THE BEST AND CHEAPEST. Inferior Houses copy this statement for 
sN obvious reasons, Therefore be particular in addressing to 


u N PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
TRADE MARK, London, E.C. 


A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. ; 
PHILLIPS and CO. send all goods CARRIAGE FREE, by their own Vans, within eight miles of No, 8, King William- 
street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN iN ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO. haveno connection with any House 


in Worcester or Swansea. 
BOOTS! BOOTS!! BOOTS !! 
Att PERSONS REQUIRING COMFORT, NEAT | 


NESS, and DURABILITY in the above named articles are invited to } 
try the “ EUPODION BOOTS” with “ MOLE’S PATENT HEELS,” they are 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes, 


EUPODION BOOT COMPANY, 

2, Farringdon-road, facing Holborn Hill; and 
6, Pembroke-terrace, Gloucester-road, Regent's el 
Park, near Chalk Farm. h j| y 


Y 

7 THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. ‘idan 

Lonpon Agunrs.—Mr, J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland, 

road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr, Chapman, Leather Seller, 
Kennington-lane,8.H. > 
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LATHES, | NOTICE! _ E. BOURDON’S 


AND EVERY DESCRIPTION OF TOOL FOR 


nama |PATENT PRESSURE AND VACUUM | GAUGES. 


Lathes Complete, £7 5s., £9, £11, £16168. New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Chucks, and all kinds of apparatus fitted to lathes. l 


[Ave 31, 1866. 


Tne neers wines and goons of every deacription. Zambra, and will be forwarded post-free on application. | 
AMERICAN e PHILS AND SELF-CENTRE- NEGRETTI and ZAMBRA, Instrument Makers to the Government, 
AMERICAN SCROLL CHUCKS OF ALL aizes, | 1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
JOSEPH BUCK, | | LONDON. 
124, NEWGATE Se er and 164, WATERLOO i 


FLOORING! DEALS! MAHOGANY! 
ye a a AMATEURS’ |) WHITE and YELLOW BATTENS, £8 per 120. 
KJ a wel LATHES. | 100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals 


Rd. PEAROE, from 10s. 6d. per square. | 3 by 9 Yellow Deals 
LATHE & TOOL MAKER | 20,000 Spruce Deals ... ... £15 per120.| 3 by 11 Yellow Planks 


and MACHINIST, | Matched Lining we wee: 128, per square, 
77, GT. SUFFOLK- | | 


STREET, SAMUEL PUTNEY, 
BOROUGH, S.E. BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 
L. SUGDEN AND Co. 


SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 
| | | BOARDS, ETC. 
WESTMORELAND WORKS, 
, WALWORTH : COMMON. 
PRICE LISTS ON APPLICATION 


SMILTEV’S PATENT DOOR SPRIN 
PATENT WEATHER TIGHT FASTENING, 
AND ` 


WATER BAR FOR FRENCH CASEMENTS, 
69, PRINCES STREET, LEICESTER SQUARE, LONDON 


N.B. None guaranteed unless stamped with name and address. 


£18 per 120. 
£15 per 120. 
4d. per foot. 


’ Lathes ready for use 
= Ta Saat ae Ns š from £3 10s. 


LATHE WORKS. 
QAMUEL COHEN AND SON, 


ENGINEERS and MILLWRIGHTS, LATHE and TOOL- 
MAKERS, SMITHS and IRON FOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, We: t 8 nithfield, London, E.C., have on hand the 
largest stock in England £ every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses.—Screw-cutting, Turning, Boring, and 
Planing for the Trade.—Several second-hand planing and drilling 
machines to be disposed of.— Illustrated Catalogue on application. 
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Established upwards of a century. 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRIOK, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


ROSCOE’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 
Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 


ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
l Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE. 


‘APPLY TO 
EDWIN HE. NEwWBwy, 
394, KING WILLIAM STREET, CITY, 
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ACHINE TOOLS, AS LATHES, 
Drilling, Slotting, Planing, Shaping, Screwing, Punching, 

and Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular 
Saw Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 


Stock.—_EDWIN J. OXLEY, Engineers’ Tool Depot, 43, Port-street, 
Manchester. 


MATHEMATICAL INSTRUMENTS of 


L finest quality at moderate prices, W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from 10s, 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


ATHEMATICAL DRAWING INSTRU- 


MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


JOHN ARCHBUTT & SONS, 
201, Westminster Bridge Road, Lambeth, Near Astley’s Theatre, 
Respectfully inform the Public that their Illustrated Price List will 
be forwarded free on application. The prices will be found remark- 
ably low. Every article warranted. Second-hand Instruments of 
- all kinds, b the best makers, always in stock. 


SUFFELL, MATHEMATICAL 


gee | a RU i 
S k ` Ni gn iie 
Re fe + 3 fl TE = ae | oat 
ç : p —_ j i Rì 
J : : ! A 
N) | | | 
RS: Ee 
S P N3 y ; 4 
NY 
4 N D 
\ | 
{ O N a 
f : SSS 


LATE 

e INSTRUMENT MAKER, 11, BRIDGE-STREET, : i 
WESTMINSTER, begs to call attention to his Improved 31, CHEAPSIDE, KC. 
Levels and Theodolites, as manufactured for Her Majesty’s 


of steam previous to its passing through the valves into 
the cylinders. 


GRANGE XOAD, BERMONDSEY, London, S.E. 


By Her Masesry’s it A E R Sn ROYAL LETTERS PATENT. 
J. T. & T. QAKLEY’S DOUBLE PacUMAT:G GARDEN PUMPS, 
THE BEST AND CHEAPEST MADE. 


TESTIMONIALS, 
OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS, Chief 


Prize Certificate awarded by the Jury of the Royal Horticultural 
Society, July 24, 1864. 


EXTRA PRIZE certificate awarded by the Floricultural Society © 
Walthamstow, August 31, 1864, 


Iilustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 
PATENT. | 


The above Lubricators grease every particle 
Government. The pocket sets of Instruments, from 16s, 
to 42s.: Telescopes, 5 miles range, from 6s. 6d. ; 10 miles 
ditto, 8s, 6d. and 10s, 6d. ; Boxwood scales, engine divided, 
2s. 6d, ; T squares, 1s, to 5s.; Measures and Rules of all 
nations, Post-office orders payable at Charing Cross 
branch. Lists of prices fcrwarded on application. 


ENRY EVANS, 1, Endell-street, 


Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand. Silk or Cotton- 
covered Wire of high conducting power in any size or 
oo Battery Cells, Porous Pots, Binding Screws, 


Cc. 
Youn G’S ARNICATED CORN and BUNION 


PLASTERS ure the best ever invented for giving immediate 
ease. Price 6d.and ls. per box. Observe the trade mark, H, Y., 
without which none are genuine. May be had of most respectable 
chemists in town and country.—Wholesale manutactory, 16, Carthu- 
sian-street, Aldersgate-street, E.C, London, 
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PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. wi 
C 4 J. H. TUCK AND CoO., 
y beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PA TENT PACKING, as also 
upon their 
VALVES GUARANTEED QUALITY. 
Spurr INDIA-RUBBER. 
BUFFERS, _ 
Host, Tusmra, BANDING, &e. 


J. H. TUCK AND CO. 116, 
CANNON STREET, E.C. 
WORKS, LAMBETH. 


Contractors to the Admiralty. 


STEAM ENGINES, 


l) 23 HORSE POWER, 
jj] Horizontal, with Governors, 
y Pumps, &e., 


3 a an Complete, £15 15s. 


IRON CORN BINS or eee we 258, 
WHEELBARROWS ss s. eee 258. 
CHAFF CUTTERS eee vee e.. 458. 
LAWN MOWERS.. ees toe . 708. 
GARDEN ROLLERS ... eee we 308. 
GARDEN SEATS ... tee wie .. 198 
HURDLES & WIRE NETTING. 


RAY, MEAD, AND CO. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


WATER-POWER ENGINES! 
fees Compact and Economical 


Engines have now been mostsuccessfully applied to work- 
ing Hoists and Cranes in Warehouses, and to the driving of 


Book-printing and various other machines, They greatly | 


supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T, M. PEARCE, 21, Thornton-road, 
Bradford, Yorkshire. 


JAMES MUNRO 


(From Messrs, Holizapffel and Co.) 
ENGINEER and MACHINIST, 
anufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
HKngineer’s Tools, &c. Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 
_ 4, GIBSON-STREET, WATERLOO-ROAD, 8S. 
 W.& A. GLOVER, | 
ENGINEERS, MACHINISTS, 


LATHE, AND TOOL MAKERS, 


CLARENCE STREET, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING, 


A, C FRASER, 
GAS ENGINEER, COLCHESTER, 
Inventor and Patentee of the 
RIBBED CAST IRON RETORTS. 
MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, §.E. 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 858, 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) . 
ENGINEER AND BUILDERS’ PATTERN 
/ “MAKER. 


33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E. 


Patterns designed and arranged trom instruction according to 
requirement, 
Castings for Model Engines kept in stock. _ 


LEATHER DRIVING BANDS 
for Machinery ‘(Well Stretched), 
Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND CO., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
LONDON. | 
Price List Free, 


TNSIRUCTION IN CIVIL 
ENGINEERING, Marine and Land Surveying, 
Levelling, Estimating, &c. “For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER, at the Cape 
of Good Hope), 31, Duke-street, Westminster. . 


worTrey, JOSEPH GL 


ENCOURAGE COUNTRY MANUFACTURE. 


ESTABLISHED 1795. 
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MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 
| COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTIONS. l 
ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 
ALL KINDS OF BLUE STAFFORDSHIRE WARE. 


MARCUS BOURNE NEWTON 


' LONDON AGENT. 


DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 
. KING’S CROSS, N. 
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H. WATTS, 


MANUFACTURER OF IMPROVED 
OPEN AND CLOSE FIRE 


KITCHEN 


RANGES, 
ENGINEER, 


AND 
HOT-WATER BATH 
APPARATUS ERECTOR, 


1, Water-street, 
NEW BRIDGE-STREET, 
BLACKFRIARS, E.C. 


a a 


Mi N | | a Estimates sent, ‘post-free, on applica- 


tion. 


testimonials 


AALL ARIIN 


| LOVATANIS LEEUS 


H. 


IMMENSE SAVING OF LABOUR. 


TO IRONMASTERS, MANUFACTURING CHEMISTS, RAILWAY COMPANIES 
EMERY AND FLINT GRINDERS, McADAM ROAD MAKERS, &c., &o. 


BLAKE’S PATENT STONE BREAKER, 
OR ORE CRUSHING MACHINE; 


For Reducing to Small Fragments, Rocks, Ores, & Minerals of every kind: 


It is rapidly making its way to all parts of the globe, being now in profitable use in California, Wash 
Superior, Australia, Cuba, Chili, Brazil, and throughout the United States and England, Read eng 


$ 
. 


T, 


kannt 


ši a aden Esq. 

1r,—We have used Blake’s Patent Stone Breaker 
made by you, for the last twelve months, crushing 
emery, &., and it has given every satisfaction. Some 
time after starting the Machine, a piece of the 
moveable jaw about 201b. weight, chilled cast iron 
broke off, and was crushed in the jaws of the machine 
to the size fixed for crushing the emery. 

THOMAS GOLDSWORTHY & SONS. 


Alkali Works. near Wednesbury. 
I at first thought the outlay. too much for so simple an 
article, butnow think it money well spent. 
WILLIAM HUNT, 
Welsh Gold Mining Company, Dolgelly. 
The stone breaker does its work adineraly, oraha 
the hardest stones and quartz. WM. DANIEL. — 


Our 15 by 7in. machine has broken 4 tons of hard 
Bau a in 20 minutes, for fine road metal. free from 


ust. . MESSRS. ORD & MADDISON., 
Stone and Lime Merchants, Darlington. a 


Kirkless Hall, near Wi 
_ Each of my machines breaks from 100 to Tie eae ak 
limestone or ore per day (10 hours), ata saving of 4d. 
per ton. JOHN LANCESTER, 
Avoca, Ireland. 
My crusher does its work most satisfactorily. am 
will break-10 tons of the hardest copper ore stone pe 
hour.: i WM. G. ROBERTS, 
General Fremont’s Mines, Californi 
Whe 15 by Yin. machine effects a saving of the ne ie 
of about 30 men, or 75 dollars per day. The high esti. 
mation in which we hold your invention is shown by 
the fact that Mr, Park has just ordered a third machine 
for this estate. ILAS WILLIAM, 


For CIRCULARS AND TESTIMONIALS APPLY TO 


R. MARSDEN, SOHO FOUNDRY, 


E MEADOW LANE, LEEDS. 
ONLY MAKER IN THE UNITED KINGDOM. 
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Ww. BLACKETT, 


HOPE IRON WORKS, 


106, SOUTHWARK BRIDGE ROAD, 
LONDON. 


VERTICAL. AND HORIZONTAL STEAM ENGIN ES, 
FROM 2 TO 25 HORSE POWER; 


ALSO, 


upnrenr ENGINES AND BOILERS COMBINED, 
78" REQUIRING NO SETTING IN BRICK WORK. 
READY FOR DELIVERY. 


APPLY AS ABOVE. 
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HORIZONTAL STEAM ENGINE. ve STEAM ENGINE; 


LONDON ; Printed by Mappiox and PorracE, p Crane- court, Fleet street, and ‘Published by ‘ronce Manpicx, at the Office, 2, Shoe-lane, Fleet-street, London, where Advertisements and Communicat ions 
should be sent, Published in New York by WILLMER Nassau-street, 
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SWAIN’S IMPROVED TURBINE WHEEL. 
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THE ENGLISH MECHANIC AND MIRROR 
OF SCIENCE AND ART. 
TWOPENCE WEEKLY. : 

No. 75, August 31 :—Hisson’s Improved Construction of 
Gas Meters (Illustrated).—Review, English Cottages. 
—Improved Water Supply. — Szerelmey’s Iron 
Cement.—Type Composing and Distributing, No. VI. 
(Illustrated).—Naylor’s Compensating Safety-valve 
(Illustrated).—The Cutlers’ Feast at Sheffield.—De- 
polarisation.—A New Industry for Ireland.—Practical 
Photography.—Academy of Science.—The Aquarium 
at Archachon.—Improvement in Working Guns. 
(Illustrated).—How to Keep a Circular Saw in Order. 
The Acid Test of Iron.—Revolving Iron-clad Forts. 
—The Lathe and its Uses (Illustrated).—Telegraphic 
Cable (Illustrated).—Reducing Friction of Screw Pro- 
peller Shafts (Illustrated).—On the Telescope, No. II. 
—Utilising Brewers’ Grains.—The Formation of Dew. 
—New Mode of Treating Wounds.—Self Aid.—Corres- 
pondence.—Price Lists, and other useful information. 


THE ENGLISH MECHANIC 
AND 
MIRROR OF SCIENCE AND ART. 
TERMS OF SUBSCRIPTION. 


s. d. 

One Copy Weekly, for Three Months, Post Free 3 3 
5 Six Months a 6 6 

j Nine Months 5 9 9 

j5 Twelve Months ,, 13 0 

Monthly Part, Post Free, One Quarter ... ... 2 9 
Volume 1, bound in Cloth se sse ses oe oe Á 6 
Volume 2, do. 5 6 


Stamps received ; 6d, extra for postage. 
OFFICES :—2 and 3, SHOE-LANE, FLEET-STREET. 


THE ENGLISH MECHANIC AND MIRROR 
OF SCIENCE AND ART. 

Every Tuesday, Twopence. Monthly Part for 
September, 9d.; post free, 11d. 

*,* Title Page and Index for Vol. LI. is now ready, 
Price Twopence. Cases for binding, One Shilling 
and Sixpence, 

It is solicited that all hack numbers be ordered 
at once, 31, 42, 48, and 44, are reprinted, and are 
now ready; - 

TITLE PAGE AND INDEX. 

*,* In reply to numerous correspondents we 
beg to say that the Title Page and Index to Vol. L., 
price 1d.,and the Title Page and Index to Vol. II., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 
postage stamps addressed to the Publisher. 


The Gigtish Merhanie, 


AND 
MIRROR OF SCIENOB AND ARP, 
FRIDAY SEPTEMBER 7, 1866, 


TO ADVERTISERS. 

Tue Engiisa MECHANIC AND MIRROR OF SCIENCE 
enjoys a very extensive circulation throughout the 
United Kingdom ; large parcels of weekly numbers 
and monthly parts ave regularly despatched by 
steamer and packet, to the United States, as also to 
Canada, Australia, and other British colonies. 
The advertising columns of the journal, therefore, 
offer unusual adyantages to manufactyrers and 
others seeking to extend their trade either at home 
or beyond seas. The publisher will be happy to 
forward estimates to intending advertisers, upon 
receipt of prospectus and particulars as to number 
of insertions and space required. 


THE BRITISH ASSOCIATION. 
F nearly a fortnight Nottingham has been in 

a state of decided commotion—it has been 
besieged by savans, spectacled and otherwise—by 
bevies of ladies, the young and the “ uncertain- ” 
aged, many lovely, some slightly “blue,” but all 
intent on enjoying as successful a week’s philo- 
sophy and flirting as ever was carried on under 
the auspices of an Agsociation of which, on the 
whole, Britain may well be proud. And Notting- 
ham itself is a sight to see. Ruddy and homely, 
as it has been well termed, with ancient streets, 
speaking, through theip names, ef Castle, towg 
walls, posterns, ancient churches, and monasteries 
—a host of little streets and hills—large factories 


rearing their fronts among quaint old houses—a 
market place very like a French place—Notting- 
ham is well worth a visit, clean and well paved as 
it is, the home of workers in lace and stockings for 
lace-wearers. For the delivery of the opening ad- 
dress, on last Wednesday week, no better place 
could be found than the spacious Nottingham 
Theatre, which was crowded with men learned in 
every science, and with daughters of men the like 
of whom may never again be seen—disengaged ! 
And truly the inaugural address of Professor Grove 
was worthy of the audience. Delivered with 
energy and that fervour for which Mr. Grove is 
celebrated, it seemed to enchain the attention of 
all—for minutes to hold them as if spell-bound. In 
that address, were anything lacking in the proof, 
the Professor proved himself as far-seeing as he 
is far-reaching in intellectual grasp. Few sub- 
jects—outside of engineering—escaped comment, 
fearlessly delivered. Where he traced man upward. 
from the Stone Age to that which is termed the 
Victorian—from the rough chip of flint to the age 
in which the spectrum analysis boasts of its 
triumphs, he was particularly luminous and happy. 
It yet remains to say whether there was any de- 
clension from a higher intellectual condition to 
that in which the flint hatchet figures ; but that is 
scarcely germane to our present subject. Would 
that we could print this address in extenso ; but it 
by far exceeds our limits, What we can do, is to 
give now and then, as opportunity serves, short 
extracts from the thick pamphlet containing the 
address, which even as we read it seems to carry 
the ring of the Professor’s tones. “Every inaugural 
address turns out to be “the best” ever delivered. 
We do not say this special one is the very best 
ever delivered, but certainly it is one that seemed 
to carry to its hearers the greatest amount of satis- 
faction and conviction. jA contemporary, bear- 
ing in mind that Mr. Grove is a Queen’s Counsel, 
estimates the value of the work done in putting 
the address together at the Q.C.’s “retainer” of 
500 guineas! This we can easily understand and 
believe. But, say some of our readers, who is this 
Mr. Grove, whose name is now in everybody’s 
mouth? As it is a question easily answered, we 
will explain. He is an eminent ‘‘ patent” bar- 
rister, and leader of the South Wales and Chester 
circuits. So well known are his abilities as a 
“ patent ” barrister, that the acceptance of a ‘‘re- 
tainer ” by him in the cage of a disputed patent is 
regarded as equivalent to success. In 1882 Mr. 
Grove graduated B.A. at Oxford, and in three 
years thereafter was called to the bar. His time, 
however, was more devoted to physical science 
than to the law, and an early evidence of his pre- 
dilection was given jn the form of a battery so 
well known as ‘‘the Grove.” He has discovered 
certain important physical facts ; and we may sug- 
gest that his explanation of the phenomena at- 
tendant on the boiling of water deserves more 
notice at the hands of engineers than it has yet 
received. He was the first to discover, or rather 
to foreshadow, the greatest discovery of the age— 
the mechanical equivalent of heat, in the famous 
essay on the correlation of physical forces, pub- 
lished in 1846. ln 1840 Mr. Grove was appointed 
Professor of Experimental Philosophy at the Lon- 
don Institution, and retained the post for about 
seven years. All this training and hard work has 
eminently qualified Mr. Grove for the post of 
leading patent barrister; and we trust that the 
day is not far off when patent cases shall be tried 
before such competent men as the present Presi- 
dent of the British Association. 

In his address Mr. Grove spoke sternly upon the 
fact of the neglect of science in nearly all our great 
public schools and colleges, from which it results 
that but few educated Englishmen have “the most 
elementary knowledge of the steam-engine, baro- 
meter, or a quadrant,” Let ug hope that science 
may soon find a place wherever boys are taught 
the rudiments of an education, and wheresoever 
these same boys some ten years later ‘top off” 
their education. 

The contrast between Armstrong, at Newcastle, 
on egal, and Grove, at Nottingham, on the same, 
was very striking. He pointed to the production of 
heat by chemical forces and the tidal wave as re- 


servoirs of force ; to the researches of Tyndall on 
heat, the discoveries of Graham, and to the Bes- 
semer process as sources of economy of fuel. 
Said he, ‘‘We may with confidence rely on inven- 
tion being in this case, as in others, born of 
necessity when necessity arises °’; in fact— 

“ Men, my brothers, men the workers, ever making 

something new: 

That which they have done but earnest of the things 

that they shall do.” 

Of the papers read before the various sections we 
willnotspeak: abridgments willspeak for themselver, 
from week to week; there were less ‘‘ advertising” 
papers read than eyer before, but even these are very 
useful in their way. The conversaziones were great 
successes, and so were the trips to the various works > 
and collieries—in fact, all worked like well-oiled 
machinery, not forgetting the important item of 
receipt of subscriptions, or rather, receipts from all 
sources. 

In ail its undertakings we heartily wish the 
British Association success: we will not compare 
others with it, but rather advise them to study its 
method of doing business, not forgetting the charm- 
ing plan of drawing to lectures, soirées, conversa- 
stones, and “ trips for scientific purposes,” the very 
pick of the beauty of England. 


HISTORY, THEORY, AND PRACTICE, 
OF THE ELECTRIC TELEGRAPH.* 


J.—IntTRODUCTION, 

INCE the successful laying of the Atlantic 
Cable the Electric Telegraph has, and is still 
exciting much interest over all parts of this country, 
and every enlightened Englishmanis anxious to ob- 
tain some knowledgeof its history and progress, Like 
all other branches of science it has a history, a be- 
ginning, and a gradual progress to its present state 
of perfection. Few discoveries have created such 
wonder as the Electric Telegraph, it is the 
foremost invention of the age, and when we reflect 
upon the untiring zeal of Cirsted, Ampère, Fara- 
day, and Franklin, who spent their lives in investi- 
gating the two interesting sciences of Electricity and 
Magnetism, which are the basis of the Electric 
Telegraph, we must arrive at the conclusion that, 
had not such men existed, it is probable the Elec- 
tric Telegraph would not have been known to us at 
the present time. We have reaped the benefit of 
their labours, therefore we cannot give them too 
much praise. Electricity is a well known agent, in 
the lightning, in the hair of animals, and in every 
substance in nature, although not perceivable to 
our senses until its equilibrium is disturbed either 
by friction or by chemical action. As most of our 
readers are well acquainted with the nature of 
electricity we shall not enter into the history of 
that science, byt shall confine ourselves to its 
physical applications, and will endeavour faithfully 
to give a practical history of the Electric Telegraph 
from the past century to the present period, which 
will be illustrated with numerous woodcuts, and 
contain a full explanation of the mechanical parts 

of the various apparatus. ` 
The first Electric Telegraph was invented by a 
scientific Frenchman named Lesage, who in 1774 
established an instrument at Geneva, composed of 
24 metallic wires, separated from one another and 
immersed in a non-conducting matter. Every wire 
corresponded with a particular electrometer, tormed 
of small balls of elder pith, suspended by a wire. 
When an electrical machine was placed in communi- 
cation with either of these wires the ball of the 
electrometer which corresponded with it was re- 
pulsed, and the movement designated the letter of 
the alphabet or whatever signal it was wished to 
transmit. A litéle anterior to this invention of 
Lesage, a Mr, Lomond deyised an Electric Tele- 
graph which is described in “ Arthur Young’s 
Travels in France.” He says,“ Mr. Lomond made 
a remarkable discovery in electricity. You write 
two or three words upon paper, he takes them 
with him into a chamber and turns a machine 
in a cylinder case, on the top of which is an 
electrometer, having a pretty little ball of pith of a 
quill suspended by a silk thread ; a brass wire con- 
nects it to a similar cylinder and electrometer in a 
distant apartment, and his wife on observing the 


Contributed by J. W. Medhurst, 


Sept 7, 1866.] 
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movements of the corresponding ball wrote the 
words which it indicated ; from this it appears that 
he had made an alphabet of movements, and as 
the length of the brass wire made no difference you 
could correspond at a great distance, as, for ex- 
ample, with a Lesieged city, or for purposes of more 
importance.” In 1794 Reizen proposed a telegraph 
employing the spark, with 76 wires or 36 complete 
circuits, one for each letter and number—and in 
Vuigt’s Magazine for the same year, there is a letter 
from Reusser of Geneva, in which he describes an 
electric telegraph. In this contrivance a number of 
strips of tinfoil were fastened on a glass plate, each 
strip havinga different letter marked uponit, and con- 
nected by carefully insulated wire enclosed in glass 
tubes with a corresponding glass plate at a distance. 
There was a separate wire for each letter, and one 
return wire for the whole series. Signals were 
sent by transmitting electric shocks through the 
different wires, and noting down the letters attached 
to the pieces of tinfoil where the sparks were 
noticed. The attention of the observer was drawn 
by firing an inflammable air pistol by means of an 
electric spark, Cavallo, in 1795, devised an 
electric telegraph with one wire only ; the number 
of sparks was made to indicate the various signals, 
and the explosion of gas was used to call the 
observer to the apparatus. In the year 1809 or 1811, 
Scemmering invented the first Electric Telegraph in 
which galvanic electricity was used, and as many 
wires were employed as there were letters or signals 
to be denoted. These wires indicated the letters 
by the decomposition of water, which took place 
under the eye of the observer, from little pins of 
gold. He also caused the liberation of the gases to 
raise a cup «ttached to a lever, and thereby drop a 
weight on a little platform connected with ma- 
chinery so as to ring a bell. In the same year 
Ronalds returned to the use of free electricity, 
inventing an Electric Telegraph which was put into 
operation over eight miles of wire. This invention 
was submitted to the Lords of the Admiralty by Mr. 
Ri nalds, but he could not induce them to adopt it 
in preference to the Aérial Telegraph in use at that 
period, which shows what little assistance the 
Government rendered to one of the first inventors 
of the Electric Telegraph. 

In 1820, Ampere employed the magnetic needle, 
the coil of wire, and the galvanic battery, and 
proposed the use of as many wires as letters or 
signals to be indicated. 

In 1832, Baron Schilling invented an instrument 
employing five magnetic needles, and had also a 
mechanical alaram. He afterwards improved upon 
his invention by substituting one wire only, and 
consequently required but one needle. The next 
on record is the joint invention of Gauss and 
Weber in 1833 ; they employed one wire and one 
needle only, and used magneto-electricity ; but in 
most of these early systems frictional electricity 
was employed therefore, they appear to have been 
little more than philosophical toys; electricity 
evolved by friction being too easily dissipated, 
rapid, and incontinuous ; and until the great dis- 
coveries of Galvini and Volta the Electric Tele- 
graph was of little use for the purpose of trans— 
mitting intelligence, except by way of experiment. 

The invention of Volta was the result of profound 
thought on the development of electricity at the 
surface of contact of different metals. The galvanic 
pile of Professor Volta consisted of an equal number 
of discs of copper and zinc, with pieces of cardboard 
or cloth soaked in salt water ; of these he formed a 
vertical column by placing them alternately with a 
piece of the moistened card interposed between each 
pair of the metal discs. Ifthe uppermost disc of 
metal be touched by the finger, while a finger of 
the other hand is applied to the lowest disc, a 
slight shock is felt, which, as a matter of course, is 
increased with the number of plates. Instead of 
the vertical column, which was too inconvenient for 
practical use, various electricians have devised 
numerous forms of batteries, and instead of the 
moist conductor, we now use liquids, but all 
based on the important principle discovered by Pro- 
fessor Volta, and the term Voltaic pile is univer- 
sally used for such arrangements of metals as cons 
tain water, acid, or other solutions or decompo- 
sitions between the plates, which is an essential part 


of every Voltaic Battery. Professor Faraday says 
the supply of electricity is produced by chemical 
power in the Voltaic pile, metallic contact not 
being necessary for the production of the electric 
current, and that electricity is only another mode 
of the exertion of pure unmixed chemical forces. 
To form a simple Voltaic pile, take a strip of zinc 
for the positive element, and one of copper for the 
negative, and place them in a glass vessel, taking 
care they are out of contact; then adda sufficient 
quantity of acidulated water to half cover the plates 
of metal ; we have then a complete Voltaic couple 
to form a circuit for the electric fluid to pass between 
the metals, a copper wire must be firmly attached 
to the two elements, The action is dependent upon 
the different chemical affinity of the liquid for the 
respective metals; it will dissolve the zinc rather 
than the copper, in other words the water is de- 
composed and hydrogen escapes at the surface of 
the copper plate in the form of gas ; the oxygen 
combines with the zinc and forms an oxide of zine, 
this oxide is united with and dissolved in the sul- 
phuric acid, forming sulpbate of zinc. Actions 
similar to the above occur in all Voltaic com- 
binations, the exciting liquid has a greater affinity 
for one metal than another, theformer is termed the 
positive metal, the latter the negative. In England 
zinc is generally used as the positive metal, for the 
negative metal copper is used. Although two plates 
are absolutely necessary to form a voltaic circuit 
only one of them is active in the excitement of 
electricity, the other plate is merely a conductor 
serving to collect the force generated. Why a 
metal plate is used is simply because metals are 
much better conductors of electricity than other 
substances. The electricity generated by one pair 
of plates possesses very little power. 

To increase the force it was necessary to form 
a series of conducting and generating plates, on 
the principle of Cruickshank’s Battery, which con- 
sisted of a trough of baked wood, divided into cells, 
to be filled with dilute sulphuric acid, by a number 
of pairs of rectangular plates of zinc and copper. 
This form was a great improvement on the com- 
mon pile, but it had many inconveniences in 
practice. The unequal character of all the batteries 
previous to the one invented by the late Professor 
Daniell, of King’s College, was a serious obstacle 
to telegraphic operations. The Daniell Battery 
consists of a hollow copper cylinder plunged into a 
glass vessel filled with a solution of sulphate ot 
copper; inside the copper cylinder is placed a 
hollow porous jar, which is filled with either 
acidulated or saline water ; in this porous cell isin- 
serted a cylinder of amalgamated zinc, which is in 
metallic communication with the copper with the 
succeeding pairs in the series by means of a wire 
attached to a screw cup upon the copper cylinder. 
When metallic connection is made between the 
zine and copper cylinders, active excitement of 
voltaic electricity occurs. The oxygen of the 
saline solution combines with the zmec, and the 
hydrogen passes through the porous cell to the 
copper. It does not in this case escape in the form 
of gas, but it combines with the oxygen of the 
sulphate of copper, and the copper thus set free from 
the acid combines with the copper plate of the 
battery, and keeping up a pure metallic surface 
during the evolution of a constant current of 
electricity, whence the term ‘‘ constant battery” is 
applied to this arrangement. 

Another form of battery, invented by Professor 
Grove, is an improvement upon Professor Daniell’s 
in one respect, namely, to amount of force generated 
ina small space. A plate of platinum is used 
instead of copper, and strong nitric acid instead of 
sulphate of copper. A single pair may be easily 
filled up in a tumbler or earthen pot. A cylinder 
of zinc is placed inside a porous vessel, in which is 
a slip of platinum’; the porous vessel is then filled 
with strong nitric acid, and the pot with diute 
sulphuric acid, a wire attached to each metal com- 
pletes the arrangement. The increase of power in 
Grove’s Battery over Daniell’s Battery, for the same 
amount of zinc dissolved, is equal to the difference 
of affinity betwen oxygen for nitrous acid and 
oxygen for zinc. A Grove Battery, exposing a 
surface of zine equal to 20 square inches, was 
found by its magnetizing power to afford a current 


of greater quantity than a Daniell Battery exposing 
210 inches of zinc. The intensity is also considered 
three times as great as Daniell’s, and is remarkable 
for its constancy ; but the escape of nitrous acid 
fumes from this battery renders it disagreeable and 
unsate to a careless experimenter or a novice. 


HUGON’S GAS ENGINES. 


TF Lenoir gas engine is now pretty well known 
to our readers, but the same cannot be said of 
its extremely promising rival—that of M. Hugon— 
which is still but little understood in scientific 
circles. It promises, however, to make its way in 
the mechanical world, more epecially with those 
who object to, or lack the knowledge necessary 
for the employment of electricity, which forms the 
working featurein M. Lenoir’s invention. 

Our attention has been drawn recently tothe 
Hugon patent, through reading notices in the 
French journal Le Gaz, in one of which the results 
ofthe experiments with the engine, by M. Achille 
Cazin, of the Lycée de Versailles, are given at 
length, with indicator diagrams. Lack of space 
prevents our giving more than a general outline of 
the scheme—otherwise we would willingly give the 
report of M. Cazin, together with the remarks of 
M. Durand. We hope, however, at some future 
time to procure and publish detail drawings. The 
first patent was taken out in 1858—some eighteen 
months before that of M. Lenoir; eleven more 
have been since taken out—a guarantee that no 
labour has been spared in making the engine as 
perfect as possible. The cylinder is vertical, 
and a rod articulated to the shaft putsin motion a 
bellows which draws the gas from the supply pipes 
in the usual manner and forces it into the cylinder, 
where it is mixed with the quantity of air necessary 
to form an explosive compound, as is well under- 
stood. A minute quantity of water is injected 
in the upper portion of the piston; the injection 
is easily regulated—the reservoir being placed at 
aregulated height and the water conducted through 
a pipe of the proper diameter. This water lubrifies 
the piston, and dispenses with necessity for 
grease, The explosion or ignition of the mixture is 
produced alternately above and below the piston, 
and this is effected by a very ingenious slide-valve 
carrying suitably-constructed gas-burners, which 
are lighted at each half-stroke from an exterior 
burner kent continually alight, The cylinder is 
surrounded by a water-jacket through which cold 
water is continually circulating. About one part 
of gas to nine of air forms the explosive compound. 
A short time since M. Cazin made experimental 
tests, each of one hour’s duration, and these showed 
that the gas used in the cylinder amouted to 171 
cubic feet; that the number of revolutions of the 
shaft, were 3,313; weight on break 15 kilos. ; 
length of break lever, 2 metres; cylinder 13in. 
diameter ; stroke 11‘8in. The power was found 
to be nearly 24 horses, and thus the gas used 
ib equal to 74 cubic feet per horse-power per 

our. 

It is evident that no expense is incurred when 
the machine is at rest, that its full power is avail- 
able at any time by simply lighting the exterior 
jet, and that stoppage is ensured with equal facility 
—by simply turning out the light. 

Itis claimed for this compact little engine that 
it is the only one that regularly and uninter- 
ruptedly works up to its nominal power ; further, 
that the ignition of the explosive mixture by 
means of the gas-jet, instead of by electricity, 
is decidedly advantageous, inasmuch as elec- 
tricity is a force ill adapted for the every-day 
use of a manufactory or workshop. This, how- 
ever, is with a good many a matter of opinion, and 
the claims of both engines may safely be left to 
the test of experience. For small power— to 24 
or 3 horse—gas engines are capital motors, and 
have heen found by those who use them to be not 
only cheap but handy. For those who require, say 
a L-horse (or indeed any power) engine, its cost for 
fuel can be very quickly reckoned up, taking 10 
hours’ working, or 740 cubic feet of gas. Mr.J. 
Scott, of 551, Oxford-street, kindly permits any 
one to examine the Hugon Engine, now at work 
at his manufactory. 
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MACHINE MANIPULATION.” 
Ty, 
Nor SCREWS. 

¥‘O mention every detail connected with the 

manufacture of a good nut is not possible in 
a series of papers like the present; neither is it 
absolutely necessary, considering that the great 
bulk of our readers are intelligent men of the iron 
trades, But in order to do justice to our younger 


details specially apply to the long tap only, and 
not to short-hand taps. 

In order to prevent a good tap being misused 
or overworked, several details in the forging of 
nuts must be considered. At the present time, 
taps are so much larger and more expensive than 
formerly, that we are bound to devote extra atten- 
tion to the forging of a nut, that we may avoid 
breaking or otherwise injuring the tap. 

Also, to ensure a good thread in the nut, the in- 


because, bending round the iron makes it unsound, 
by disarranging its fibres. 

But there is an easy way of faggoting and punch- 
ing by the steam hammer, by which all bending 
and scarfing of nuts is avoided. If two or three 
thicknesses of bar iron are laid and welded together, 
and punched at right angles to the welds, the hole 
may afterwards be enlarged by drifts, to any 
required size, without much injuring the iron, 
and itis easy, in this case, to re-weld it, while 
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readers, and that it may not appear we sometimes 
forget them, all necessary details shall be inserted, 
so far as our space will permit. 

Nutmaking consists of two principal processes in 
addition to the forging ; the one by the chuck of a 
screw-cutting lathe, the other by means of that 
fine old tool the long taper tap. Several details were 
given concerning the making of this kind of tap, 
in the third paper on “Screw Threads,” which 
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ternal part must be of such solid character as to 
resist any fair wear and strain, without breaking 
the thread, which will often be the result when the 
nut is made of bar iron, scarfed, bent round, and 
welded ; which is frequently the mode of making 
large nuts. When nuts are so made, the only safe 
way is to make the opening small enough to allow 


the scarf end that is not welded to be entirely 


bored out, previously to the screwing process, 
And even with this precaution, it is necessary to 
carefully weld the whole nut, as far as possible, 
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shaping for the six sides in the three-sided tool. 
This method of punching holes into large nuts may 
appear rather objectionable to some, but all diff- 
culty will vanish, by punching at a white heat, 
with good short punches, and by driving the punch 
from both sides of the nut, instead of from one 
side only. When nuts are ‘forged to the screwing 
size it is proper to use the sheet gauge, represented 
by Fig. 1; by means of such a gauge the smith 
can discover the amount of irregularity in the shape 
of the hole, and can rectify it accordingly ; a cylin- 


Sern. 7, 1866] ENGLISH MECHANIC AND ae Oe Jee 


the slots, L, through which the gate guides, L, 
(Fig. 6) pass ; the lower band is removed in order 
to illustrate the form of the back as nearly as pos- 
sible. . 

The operation of the turbine is as follows :—The 
flume, A, containing the turbine, is supposed to be 
kept constantly filled with water, in such mass as 
to maintain an equal pressure upon all sides, and 
in every chute of the gate, E. Now turn the 
wheel, A, to the left, and the gate, E, with guides, 
iG G, will be moved downward, out of and from 
the slotted chamber, H, thus making a small but 
perfectly contracted opening all around the wheel ; 
the water thus impinging on the float, Q, at its top 
edge, and immediately under the upper rim, P, of 
the wheel, K. Now if this thin stream or streams 
of water could pass vertically down, after the first 
impulse, no more power would be taken from the 
water. To prevent this loss of power the floats, 
G Q, are carried backwa::l so as to receive the 
water in its downward passage, continually changing 
its direction from a horizo:.tal to a vertical motion, 
at the point of leaving the float. It will be per- 
ceived that the direction uf the floats is very. gra- 
dually and gently changed from a vertical to nearly 
a horizontal direction. The direction of the water 
is changed in the same proportion, in the reverse 
direction. It will be perceived that, no matter 
whether the gate is wide wpén, or only the thick- 
ness of paper, there are at all points the same per- 
fection of opening for th: water to pass in the 
wheel. To shut off all weter the wheel is turned 
toward the right, when the gate with its guides is 
drawn into and against the slotted chamber, with, 
which it forms a water-joint, as perfect as the 
lathes can make it, | 

This invention was patented through the Scien- 
tific American Patent Agency, May 15, 1860, by 
the Swain Turbine Co., North Chelmsford, Massa- 
chusetts, U.S. ii oe | 


carefully executed diagrams, because the modes of 
tool-making that are mentioned by some writers 
are not only defective, but in some cases quite 
erroneous, 

And with the object of infusing a little variety 
into these manipulations, we intend to mention in 
this place, only those tools that are required for 
the boring and screwing of nuts. It is a great 
wistake of some to confuse this affair, and to enter 
into details of tool construction without consider- 
ing that one particular tool is only suitable for one 
particular sort of work, or one kind of metal. As 
we proceed we will endeavour to avoid this error. © 

We now resume ourreferences. Fig. 9 is aform | 
of the boring tool. Fig. 10 is another form, with a 
cutter that may be detached for convenience of | 
grinding. Fig. 11 is a form of the screw tool 
denoting the angle proper for cutting. Fig. 12 
represents the writer’s spring calliper gauge for 
measuring nut screws; or what are generally 
named inside threads. Fig. 13 indicates the highly 
useful and simply formed steel-wire gauge, of very 
general use, for measuring both nut screws and 
many other kinds of internal dimensions. 


drical gauge is a much more clumsy tool for such a 
purpose. But in all cases of forging nuts to the 
proper size for screwing by the tap, carefully 
ascertain the right size by some means, place no 
dependence upon the nut mandril, upon which the 
nut is finished, neither upon the end of the tap, 
which is of various sizes according to the ill usage 
the tap may have had: in all cases, measure the 
nut when it is cold, by the sheet gauge referred to. 
When the particular nuts in hand are not re- 
quired to be hard for any particular purpose, 1b 1s 
proper to soften them in the same manner as steel 
is softened, after which they are ready for screw- 
ing. 
wn sketch of the writer’s double screwing appa- 
ratus for nuts, is given by Fig. 2. The principal 
advantages of this method, are these: The use of 
it avoids rotating the lathe backwards at a quicker 
rate than forwards, because one of the tools cuts 
while coming out, as much as the other one cuts 
while going in; and in addition there is the great 
saving of time in the whole screwing process. 
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IMPROVED TURBINE WHEEL, 
(Iilnstrated on front page.) 

URBINE wheels, says our contemporary, the 
Scientific American, have been made to give 

out more power, in proportion to the water used, 
than the best over-shot or breast wheels under any 
circumstances. The conditions, however, under 
which those results were obtained, were in every 
possible way the most favourable. The most in- 
dispensable conditions are a gate, wide open, and 
a load just adapted to the wheel. In no other 
way have high results been obtained. If the gate 
is opened only enough to use one-half the capacity 
of the wheel, or if by reason of drouth, or a severe 
frost in winter, tae supply. of water is reduced in 
proportion, the power is greatly reduced, and the 
more the gate is shut the worse the result in pro- 
portion to the water used. Hence these wheels are 
only adapted to constant streams of water.. The 
contrary is the case with bucket wheele, the breast, 
and overshot. These motors can be overloaded 
with work and water, or water without work. 
Turbines cannot be overloaded with water, though 
they can be with work. The less water is applied 
to bucket wheels the more work.in proportion. In 
fact, they are contraries in overything except that 
both give good results, if properly used. Turbines 
give just as good results under water as out of it. 
Bucket wheels give good results only out of water. 
It is claimed that the turbine here illustrated has 
the most essential advantages of the turbines here- 
tofore designed, and also of the best bucket wheels 
in use, viz. : they will do equally well in or out of 
water ; consequently back water does not trouble 
them, except to reduce the head of water. They 
economise any stream of water, however small, in 
time of drouth, as well as any bucket wheel 
ever made. In fact, no advantage can be named 
in otker wheels which is not found in this. It is 
claimed to be the best made and most durable wheel 
in the market, and can be regulated with the ease 
and quickness of a Corliss engine. The step never 
gets out of order, and it is less liable to obstruc- 
tion by leaves or anchor ice than any other tur- 
bine. These wheels are set in iron or wood flumes, 
according to locality or choice of purchaser. The 
illustrations show the wheel ready for use, and | days. 
also the details. The details are as follows :— --.“ It must be borne in mind that even if we are 


The perspective views, Figs. 1 and 2, show the | satisfied, from a persevering and impartial inquiry, 
external arrangement for raising the gate. This. 


that organic forms have varied indefinitely in time, 
is a worm wheel, A, carried in suitable bearings, | the first cause of these changes is not explained 
working a wheel, B, on the shaft of which there is | by our researches; if it be admitted that we find 
a pinion, C, gearing into a rack, D, on the end of | no evidence of amorphous matter suddenly changed 
the gate rod, E, which passes through the stutling | into complex structure, still why matter should be 
box, F. The wheel and gate are contained in the | endowed with the plasticity by which it slowly ac- 
case, G, and are shown in detail in the engravings 


quires modified structure is unexplained. If we 
below the principal ones. In these, Fig. 3 shows the | assume that natural selection, or the struggle for 
wheel chamber, H, with the step, I, and gate, J, 


| existence, coupled with the tendency of like to 
in place, The latter, it will be seen, surrounds the | reproduce like, gives rise to various organic changes, 
gate chamber and has three guides which keep if 


still our researches are at present uninstructive as 
straight and true while rising. The wheel and | to why like should produce like, why acquired 
cover are shown in Fig. 4, and the annular space, | characteristics in the parent should. be reproduced. 
K, is allowed for the ends of the gate guides to | in the offspring. Reproduction itself is still an 
rise into. In Fig. 5, the wheel is shown, as also | enigma, and this great question may involve deeper 


- CONTINUITY. 

N excellent opportunity was afforded to.Mr. 
. Grove, in delivering his inaugural address, 
‘as President, to the British Association, for giving 
his opinions on Continuity. The learned Presi- 
dent, it may be noted, is not at one with Messrs. 
Darwin and Huxley. His summing up was as 
follows :— z : 
-© “ IfI appear to lean to the view that the suc- 
cessive changes in organic beings do not take place 
by sudden leaps, it is, I believe, from no want of 
an impartial feeling; but if the facts are stronger 
in favour of one theory than another, it would be 
an affectation of impartiality to make the balance 
appear equipoised. : 

“ The prejudices of education and associations 
with the past are against this as against all new 
views, and while on the one hand atheory is notto be 
accepted because it is new and prima facie plausi- 
ble, still to this assembly I need not say that its 
running counter to existing opinions is not neces- 
sarily a reason for its rejection; the burden of 
proof should rest on those who advance a new view, 
but the degree of proof must differ with the nature 
of the subject. The fair question is, Does the newly 
proposed view remove more difficulties, require 
fewer assumptions, and present more consistency 
with observed facts than that which it seeks to 
supersede ? if so, the philosopher will adopt it, and 
the world will follow the philosopher—after many 
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Fig. 3 represents the screw tool for cutting while 
going in; Fig. 4 indicates the screw tool that cuts 
while coming out ; Fig. 5 denotes the shape of the 
end .of a'tool holder for large work ; Fig 6 shows the 
end of one for small nuts; Fig. 7 points out the steel 
key for holding or tightening the screw tools 3 and 
4; and in Fig. 8, we have a sketch of a screw tool 
that is used when there is no room for the tool- 
holder to protrude beyond the end of the thread. 
The construction and uses of these. must now be 
mentioned. 

A remarkable defect exists in the writings of 
those who have directed their attention to the im- 
portant subject of engineers’ cutting tools. By 
examining the works of Nasmyth, Holtzapffel, 
Bergeron, Valicourt, Baker, Abel, and others, we 
find about one-tenth of the instruction and'sketches 
required for a tolerable treatment of the subject. 
For this reason we intend, as far as possible, to 
supply the deficiency by introducing a number of 
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thoughts than it would be suitable to enter upon 


now. 
‘Perhaps the. most convincing argument in 
favour of continuity which could be presented to a 


doubting mind would be the difficulty it would feel- 


in representing to itself any per saltum act of 

nature. Who would not be astonished at behold- 

ing an oak tree spring up ina day, and not from 
seed or shoot? We are forced by experience, 
though often unconsciously, to believe in continuity 

-as to all effects now taking place; if any one of 
them be anomalous we endeavour, by tracing its 
history and concomitant circumstances, to find its 
cause, 7.¢., to relate it to antecedent phenomena ; 
are we then to reject similar inquiries as to the 
past? is it laudable to seek an explanation of pre- 
sent changes by observation, experiment, and an-. 
alogy, and yet reprehensible to apply the same mode 
of investigation to the past history of ihe earth and 
of the organic remains embalmed in it ? | 

“Tfit be true that continuity pervades all phy- 

sical phenomena, the doctrine applied by Cuvier to 

the relations of the different parts of an animal to 
each other might be capable of great extension. All 
the phenomena of inorganic and organised matter 
might be expected to be so inter-related that the 
study of an isolated phenomenon would lead to a 
knowledge of numerous other phenomena with 
which it is connected. As the antiquary deduces 
from a monolith the tools, the arts, the habits, and 
epoch of those by whom it is wrought, so the stu- 
dent of science may deduce from a spark of elec- 
tricity or a ray of light the source whence it is 
generated ; and by similar processes of reasoning 
other phenomena hitherto unknown may be de- 
duced from their probable relation with the known. 
But, as with heat, light, magnetism, and electricity, 
though we may study the phenomena to which 
these names have been given, and their mutual 
relations, we know nothing of what they are; so, 
whether we adopt the view of natural:selection, of 
effort, of plasticity, &c., we know not why organ- 
isms should have this nisus formativus, or why 
_ the acquired habit or exceptional quality of the in- 
dividual should reappear in the offspring. 

' “But the doctrine of continuity is not solely 
applicable to physical inquiries. The same modes 
of thought which lead us to see continuity in the 
field of the microscope as in the universe, in infi- 
nity downwards as in infinity upwards, will lead 
us to see it inthe history of our own race; the re- 
volutionary ideas of the so-called natural rights of 
man, and à priori reasoning from what are termed 
first principles, are far more unsound and give us 
far less ground for improvement of the race than 
the study of the gradual progressive changes arising 
from changed circumstances, changed wants, 
changed habits. Our language, our social institu- 
tions, our laws, the constitution of which we are 
proud, are the growth of time, the product of slow 
adaptations, resulting from continuous struggles. 
Happily, in this country, though our philosophical 
writers do not always recognise it, practical expe- 
rience has taught us to improve rather than to re- 
‘model; we follow the law of nature and avoid 
cataclysms. 

“ The superiority of man over other animals 
inhabiting this planet, of civilised over savage man, 
and of the more civilised over the less civilised, is 
proportioned to the extent which his thought can 
grasp of the past and of the future. His memory 
reaches further back, his capability of prediction 
reaches further forward in proportion as his know- 
ledge increases. He has not only personal memory 
which brings to his mind at will the events of his 
individual life. He has history, the memory of 
the race ; he has geology, the history of the planet; 
he has astronomy, the geology of other worlds. 
Whence does the conviction to which I have 
alluded, that each material form bears in itself the 
records of its past history, arise? Is it not from 
the belief in continuity ? Does not the worn hollow 
on the rock record the action of the tide, its strati- 
fied layers the slow deposition by which it was 
formed, the organic remains inbedded in it the 
. being sliving at the times these layers were deposited, 
so that from a fragmeut of stone we can get the 
history of a period myriads of years ago? From 
a fragment of bronze we may get the history of our 
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race at a period antecedent to tradition. As science 
advances our power of reading this history im- 
proves and is extended.” 


THE BOARD OF TRADE AND 
METEOROLOGY, 


As was to be expected, the department presided 
over so short a time since by the lamented 
Admiral FitzRoy has engaged the attention of the 
British Association during the past twelvemonths. 
Some folks may sneer at ‘ weather prophets ” and 
‘clerks of the weather,” but no humane thinking 
man will have come toany other conclusion respect- 
ing the work of the Meteorological Department of 
the Board of Trade than that itis a most promising 
one, and is deserving of all encouragement from 
Government and scientific bodies. It will be 
remembered that the report of a committee ap- 
pointed to consider certain questions relating to the 


Department was presented to both Houses of 


Parliament; this report has been communicated 
to the Kew Committee, and otherwise widely cir- 
culated. The object of this report may be thus 
expressed :—On the death of the late Admiral 
FitzRoy a correspondence took place between the 
Board of Trade and the Royal Society with respect 
to the Meteorological Department of the Board of 
Trade. ‘The result of that correspondence was the 
appointment of a committee to consider and report 
upon the following questions :—1. What are the data, 
especially as regards meteorological observations at 
sea, already collected by, and now existing in the 
Meteorological Department of the Board of Trade ? 
2. Whether any and what steps should be taken 
for arranging, tabulating, publishing, or other- 
wise making use of such data? 3. Whether it is 
desirable to continue making meteorological obser- 
vations at sea, and if so, to what extent, and in 
what manner? 4, Assuming that the system of 
weather telegraphy is to be continued, can the 
mode of carrying it on and publishing the results 
be improved ? 5. The staff necessary for these 


purposes ? 


The authors of the report arrive at the following 
conclusions in respect to ocean statistics, foretelling 
weather, and observations affecting weather in the 
British Isles :—The collection of observations from 
the captains of ships is a function which can 
probably best be performed through the medium of 
such agencies as a Government office can com- 
mand, and which was in fact well performed by 
the Meteorological Department before its attention 
was devoted to the practice of foretelling weather. 
The report assumes that this function will remain 
with the Board of Trade. The digesting and 
tabulating results of observations is, on the other 
hand, a function which requires a large knowledge 
of what the state of the science for the time being 
requires, as well as exact scientific method. ‘This 
function is one that has not been satisfactorily per- 
formed by the Meteorological Department, and the 
Committee believe that it would be much better, 
as well as more economically performed under the 
direction of a scientific body—such as a committee 
of the Royal Society, or of the British Association, 
if furnished with the requisite funds by the Govern- 
ment—than it will be if left to a Government 
department. The establishment already existing 
at Kew might probably be easily developed, so as 
to carry into effect such a purpose. It would, in 
that case, become a meteorological centre, to which 
all observations of value, by British observers, 
whether made on land or at sea, and whether 
within the British Isles or not, would be sent for 
discussion and reduction. The estimates contained 
in the report assume that all meteorological obser- 
vations made on land, whether at the *stations 
recommended by the Royal Society, or at the 
lighthouses or coast-guard stations, as well as all 
observations at sea, shall be referred to and dis- 
cussed under the direction of such a scientific body 
as above mentioned ; and the report assumes that 
the aid afforded by Government should be in the 
shape of an annual vote, so made as to leave the 
Royal Society, or other scientific body charged 
with the duty, perfectly free in their method and in 
their choice of labour, but upon condition that an 


account shall be rendered to Parliament of the 
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money spent and of the results effected in each 
year. ) 

The Kew Committee acquiesce in the conclusions 
of the authors of the report, and consider the pro- 
posed arrangement to fall within the competence 
of the Kew Observatory. And sodo we. Many 
experiments and observations of a nature to ad- 
vance science are made at Kew, and we consider 
that the suggested observations contained in the 
Government report referred to would be merely an 
extension of the usual practice of the Observatory ; 
we believe they could nowhere else be satisfactorily 
and honestly performed. 

Provided all these preliminaries are carefully 
settled, we trust soon to find the department in full 
swing, publishing the Kew observations, and add- 
ing a few more proofs to the argument that the 
triumphs of peace are more enduring than those of 
brutal war. : 


METEORITES. 


N the course of his inaugural address at the 
recent meeting of the British Asssociation, 
Mr. Grovegavethe following interesting particulars 
relative to observations, and the study of 
Meteorites :— 


“ There is a class of observations quite recent in 
its importance, and which has formed a special 
subject of contribution to the Reports and Tran- 
sactions of this Association ; I allude to those on 
Meteorites. : 

‘“ Dr. Olmstead explained the appearance of a 
point from which the lines of flight of meteors 
seem to radiate, as being the perspective vanish- 
ing point of their parallel or nearly parallel 
courses appearing to an observer on the earth as it 
approaches them. The uniformity of position of 
these radiant points, the many corroborative obser- 
vations on the direction, the distances, and the 
velocities of these bodies, the circumstance that 
their paths intersect the earth’s orbit at certain 
definite periods, and the total failure of all other 
theories which have been advanced, while there is 
no substantial objection to this, afford evidence 
almost amounting to proof that these are cosmical 
bodies moving in the interplanetary space by gravi- 
tation round the sun, and some perhaps round 
planets. This view gives us a new element of 
continuity. The universe would thus appear not 
to have the extent of empty space formerly at- 
tributed to it, but to be studded between the larger 
and more visible masses with smaller planets, if 
the term be permitted to be applied to meteorites. 

“ Observations are now made at the periods at 
which meteors appear in greatest numbers, and 
every preparation is made to secure as much ac- 
curacy as can, in the present state of knowledge, 
be secured for such observations. 

“The number of known asteroids, or bodies of 
a smaller size than what are termed the ancient 
planets, has been so increased by numerons dis- 
coveries, that instead of seven we now count 
eighty-eight as the number of recognized planets 
—a field of discovery with which the name of 
Hind will be ever associated. . 

“If we add these, the smallest of which is only 
three or four miles in diameter, indeed cannot be 
accurately measured, and if we were to apply the 
same scrutiny to other parts of the heavens as has 
been applied to the zone between Mars and Jupiter, 
it is no far-fetched speculation to suppose that be- 
tween these asteroids and the meteorites, bodies of 
intermediate size exist, until the space occupied by 
our solar system becomes filled up with planetary 
bodies, varying in size from that of Jupiter (1,240 
times larger in volume than the earth) to that of 
a cannon-ball or even a pistol bullet. 

“The researches of Leverrier on the intra-mer- 
curial planets come in aid of these views; and 
another half century may, and not improbably 
will, enable us to ascertain that the now seemingly 
vacant interplanetary spaces are occupied by 
smaller bodies which have hitherto escaped obser- 


vation, just as the asteroids had until the time of 


Olbers and Piazza. But the evidence of continuity, 
as pervading theuniverse, does not stop at telescopic 
observation; chemistry and physical optics 
bring us new proofs, Those meteoric bodies 
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which have from time to time come so far within 
reach of the earth’s attraction as to fall upon its 
surface, give on analysis metals and oxides similar 
to those which belong to the structure of the earth 
—they come as travellers, bringing specimens of 
minerals from extra-terrestrial regions. 

“In a series of papers recently communicated 
to the French Academy, M. Daubrée has discussed 
the chemical and mineralogical character of 
meteorites as compared with the rocks of the 
earth. He finds that the similarity of terrestrial 
rocks to meteorites increases as we penetrate deeper 
into the earth’s crust, and that some of the deep- 
seated minerals have a composition and character- 
istics almost identical with meteorites [olivine, 
herzolite, and serpentine, for instance, closely 
resemble them; that as we approach the surface, 
rocks having similar components with meteorites 
are found, but in a state of oxidation, which 
necessarily much modifies their mineral character, 
and which, by involving secondary oxygenized 
compounds, must also change their chemical con- 
stitution. By experiments, he has succeeded in 
forming from terrestrial rocks substances very 
much resembling meteorites. Thus close relation- 
ship, though by no means identity, is established 
between this earth and those wanderers from 
remote regions; some evidence, though at present 
incomplete, of a common origin.” 


HAS THE MOON AN ATMOSPHERE. 

New oe Ga good many ‘‘ expres- 

sions of opinion” on this subject, no settle- 
ment has yet been arrived at. At the recent 
meeting of the British Association, the President 
said :—‘* The question whether the moon possesses 
any atmosphere may still be regarded as unsolved. 
If there be any, it must be exceedingly small in 
quantity and highly attenuated. Calculations 
made from occultation of stars, on the apparent 
differences of the semi-diameter of the bright and 
dark moon, give an amount of difference which 
might indicate a minute atmosphere, but which 
Mr. Airy attributes to irradiation. 

“Supposing the moon to be constituted of similar 
materials to the earth, it must be, to say the least, 
doubtful whether there is oxygen enough to oxi- 
date the metals of which she is composed ; and if 
not, the surface which we see must be metallic or 
nearly so. The appearance of her craters is not 
unlike that seen on the surface of some metals, 
such as bismuth, or, according to Professor Phillips, 
silver, when cooling from fusion and just previous 
to solidifying ; and it might be a fair subject of in- 
quiry whether, if there be any coating of oxide on 
the surface, it may not be so thin as not to disguise 
the form of the congealed metallic masses, as they 
may have set in cooling from igneous fusion. M. 
Chacornac’s recent observations lead him to sup- 
pose that many of the lunar craters were the result 
of a single explosion, which raised the surface as 
a bubble and deposited its débris around the orifice 
of eruption. 

‘ The eruptions on the surface of the moon clearly 
did not take place at one period only, for at many 
Paris of the disc craters may be seen encroaching 


on and disfiguring more ancient craters, sometimes 


to the extent of three or four successive displace- 
ments. ‘Two important questions might, it seems 
to me, be solved by an attentive examination of 
such portions of the moon. By observing carefully 
with the most powerful telescopes the character of 
the ridges thus successively formed, the successive 
states of the lunar surface at different epochs 
might be elucidated ; and secondly, as on the earth 
we should look for actual volcanic action at those 
points where recent eruptions have taken place, 
so on the moon the more recently active points 
being ascertained by the successive displacement 
of anterior formation, it is these which should be 
examined for existing disruptive disturbances. 
Metius and Fabricius might be cited as points of 
this character, having been found by M. Chacornac 
to present successive displacements and to be per- 
forated by numerous channels or cavities. M. 
Chacornac considers that the seas, as they are 
called, or smoother portions of the lunar surface, 
have at some time made inroads on anteriorly 
formed craters ; if so, a large portion of the surface 


of the moon must have been in a fused, liquid, 
semi-liquid, or alluvial state, long after the soli- 
difying of other portions of it. It would be 
difficult to suppose that this state was one of 
igneous fusion, for this could hardly exist over a 
large part of the surface without melting up the 
remaining parts; on the other hand, the total ab- 
sence of any signs of water, and of any, or, if any, 
only the most attenuated atmosphere, would make 
it equally difficult to account for a large diluvial 


‘formation, 


‘* Some substances, like mercury on this planet, 
might have remained liquid after others had 
solidified ; but the problem is one which needs 
more examination and study before any positive 
opinion can be pronounced.” 


MODERN ENGINEERING. 


Up the Thames at the present moment a feat 
in railway engineering almost as wonderful as that 
of Brunel, but of a totally different character, is 
in process of execution. Comparatively few of the 
passengers into the Charing-cross Station, or by 
the boats on the river, are aware of the important 
work being executed on the upper side of the 
Charing-cross viaduct, or of the uses of certain 
timber piling they see in the river. These are the 
stages from which the tubes of the Waterloo and 
Whitehall Pneumatic Railway are to be sunk. Our 
readers, says the Railway News, inan able article 
on the subject, are aware that the bill for this 
line was obtained in the session of 1865, and 
that when carried into effect it will be the first 
pneumatic line for passenger traffic upon this 
principle. The first pneumatic lines were worked 
by a piston passing along a cylinder under the 
catriages, but the system failed from the im- 
possibility of keeping the slit in the cylinder air- 
tight. Myr. Rammell’s principle, which has for 
some years been in successful operation for parcel 
conveyance, and which is now to be applied to 
passenger traffic, is distinguished by this distinctive 
principle—that the carriage itself constitutes the 
piston, and the trains are blown in one direction, 
and sucked in another, through the great tubes 
through which they pass. The river has already 
been dredged almost completely across, to the depth 
necessary for the deposit of the tubes. This great 
trench is about 18 feet wide, with an average of 
about 30 feet deep below the bed of the river. 
Contrary to anticipation the silting into the trench 
is almost inappreciable, and consists only of semi- 
fluid sewage matter very easily removed. It would 
appear that the trench is filled with still water, and 
that the current passes clear over it, carrying across 
the trench the matter in solution. 

Two of the stages for sinking the tubes and 
joining the sections have been for some time finished, 
and the third is rapidly approaching completion. 
For a description of the tubes themselves we must 
proceed down the river to Messrs. Samuda’s works 
at Millwall. In the yard we found two lengths of 
the tube—there will be four in all—each about 235 
feet long, nearly complete. They are cylinders 
constructed of #-inch iron plates, rivetted with 
-inch rivets at about 3 inches between centres. 
The tubes are surrounded at intervals of six feet 
with strong plate-iron ribs, having flanches on the 
outer-side for the support of the brickwork about 
thirteen inches wide, with which the tubes are 
cased. They have also an intermediate rim for 
extra support. The tubes are about 16 feet 
diameter, over all, and will be about 12 feet 9 
inches clear inside. A casing of brick will be ap- 
plied inside of the iron plates, by which a smooth 
surface will be secured. The tubes are being 
built upon slips, from which they: will be launched 
as ships are. The position of the tubes and an 
intervening object furnish a striking illustration of 
the application of practical science to the purposes 
of peace and war. On each. side of the three sets 
of slips referred to is one of the pneumatic tubes, 
representative of peace and civilisation ; the centre 
slip is occupied by a terrible monsler—an iron-clad 
ram, representative of war, ordered by the Prussian 
Government. Some of the forgings for this im- 
mense vessel are of the most extraordinary character. 


The wrought-iron steam weighs about 16 tons, : 


and the stern frame 22 tons, each a single forging. 
The armour plating is in slabs of 17 ft. 6 in. long, 
3 ft. 6 in. broad, and 5 in. thick, each weighing 
about 6 tons. l 

The pneumatic tubes, it should be stated, are 
closed at the end of each length by strong iron 
bulk-heads in four sections. The tubes will be 
floated up the river and in part filled with water to 
sink them when they reach their destination. The 
joinings of the sections will be effected by coffer- 
dams sunk at each junction. : 


WOOD AND METAL CUTTING MACHINE 
AND DRILLING APPARATUS. © 

N invention, which promises to effect quite a 
A revolution in sundry trades, where hand 
labour alone is now employed, is Mr. W. J. 
Cunningham’s wood and metal cutting machine. 
Simplicity of construction and effective working 
appear to have been among the chief aims of its 
inventor, and, as a proof of its capacity, hard 
woods, such as box, an inch thick, are as readily 
cut through as veneers. Sheetsof metal one-eighth 
of an inch thick can be easily cut or worked in 
beautiful designs by the drill or fret saw. Wooden 
types are cut to any size or design with wonderful 
speed by the fret saw, and the most delicate 
fret and ornamental work in general can be 
produced at a speed that must be seen to be appre- 
ciated. We have by us rubbings from work 
turned out by this little machine which are capital 
imitations of fancy lathe work, but far better 
specimens can be seen at the depdt, 3, Market- 
street, Bloomsbury-square. The rough work is 
executed rapidly and with great precision. 
Attached to the machine is a vertical saw and a 
blowing apparatus for keeping the work clear and 
so enabling the workman to rapidly turn out the 
design, which may be either in “ his mind’s eye,” 
or drawn on the wood or metal. 

Another invention on the same premises by the 
same inventor, is a drilling apparatus which, if 
applied to any lathe, enables the operator to drill in 
the centre of several feet with ease, truth and speed 
—desiderata these appreciable by all. This drill 
is vertical, and may be combined with the smaller 
machine or adapted to the lathe. The only limit 
to the cutting machine is the suggestive powers of 
the operator. | 

We notice these as the product of a working man, 
who has expressed his willingness to show them 
to all who may feel an interest in the work which ~ 
they have been most ingeniously designed to ex- 
ecute. 


WAGES AND FOOD IN THE UNITED 
STATES OF AMERICA. 

In private employ the advance of wages has been 
about 100 per cent. since 1860, but it is much less 
in the Government employ and that of companies. 
In Pennsylvania, machinists who earned from 9 
dols. to 12 dols. per week in 1860, now receive 16 
dols. to 20 dols. The American dollar is about four 
shillings and twopence English money. The wa.;e8 
of locksmiths have advanced from 9 dols. in 1860 
to 15 dols. or 18 dols. in 1865. Bricklayers, whose 
wages were 2 dols. to 2 dols. 50 cents. per-day, 
now receive 4 dols. to 5 dols. 50 cents. Carpenters, 
who received 1 dol. 75 cents to 2 dols., now recelve 
from 3 dols. to 4. dols. Gunsmiths now earn from 
18 dols. to 20 dols. per week, but formerly only 9 
dols. to 12 dols. The salaries of clerks and 
teachers have only advanced from 25 per cent. to 
50 per cent. Butrents have more than doubled. 
Houses that in 1860 could be obtained for 8 dols. or 
10 dols. per month, now command trom 25 dols. 
to 30 dols.; and those that rented for 20 dols. to 
25 dols. now rent from 50 dols. to 60 dols. In 
groceries, provisions, and liquors, the advance has 
been very high. Coffee advanced from 12 cents 
to 48 cents; sugar, from 8 cents to 30 cents ; butter, 
from 25 cents to 75 cents ; cheese, from 10 cents 
to 40 cents; whisky, from 20 cents to 2 dols. ; and 
beer, per barrel, from 5 dols. to 12 dols. A barrel 
of flour which, in 1861, was 4 dols. 97 cents, cost, 
at the end of last year, 8 dols. 20 cents. Altogether, 
the cost of provisions has gone up fully as much 
as the wages have done_in the best of trades. 
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BY A PRACTICAL HAND. 

Most of the devices which have been suggested 
to obviate the expense and inconvenience of the 
traversing mandril are designed for use with the 
slide rest. These are on the right principle, inas- 
much as the tool is made to traverse instead of the 
work, but their application to such work as screw- 
ing box lids or similar pieces in wood or metal is 
somewhat difficult. For these purposes it is 
essential that there shall be power to throw the 
tool instantly out of gear at pleasure. It ought, 
in fact, to remain essentially a hand tool, although 
so connected with the guide screw as to partake of 
the necessary traversing movement. No device 
where such provision is not made will be found 
practically useful. One of the simplest arrange- 
ments perbaps for the purpose is the following, illus- 
trated in Fig. 98. On the lathe bed are fixed 
two short standards, half the height of the 
lathe centres c, c, in these slides a round bar D, 
moving easily, but truly, and with as little shake 
as possible in its bearings. At æ, is a hole through 
which passes the tail of the piece shown more 
plainly at z. This is in the form of a hook, and 
consists of a half nut, with a tail-piece and 
screwed nut, by which it is fixed. 1, and 2, shew 
the mandril and guide hub with which it gears, 
and with the pitch of the guide thread, the screw 
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within the half nut must agree. Of these hooks 
there must be as many as there are guide 
hubs to slide on the mandril. If preferred, 
however, the actual nut may be made in 
brass, with V-shaped grooves, Fig. A94 to fit into 
the other tailed part, of which only one would 
then be required—like B”, a screw e; keeping the 
- half nut in place. Whichever method is used, the 
hook should come with its screwed part well down 
over the hub, so that it shall have no tendency 
to rise up and leave the hub. In Fig. B, it will 
be evident that a good bearing will be obtained, 
which can be readily increased by tightening up 
the nut ce. A whole nut might take the place of 
the half nut above described, but the apparatus 
could not then be removed without unscrewing the 
back centre of the mandril. With a half nut it 
is only necessary to slack off the nut c, Fig. 94, 
when the whole apparatus can at once be removed. 
At the end of the sliding bar next the work, is a 
moveable ferrule, C, Fig. 94, that can be fixed by 
a side screw at pleasure, from which rise two steel 
pins, between which the tool lies when at work, and 
which serve to move the tool along the rest. The 
latter should be so placed, either within or outside 
the sliding bar, as to remove from the latter the 
downward pressure of the tool. Such is, perhaps, 
the simplest form of apparatus for cuttiiig short 
Screws, and may be fitted to any lathe by the 

* Copyright of these articles reserved by the proprietor 
ofthe ENGLISH MECHANIC. 
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workman. It is evident, however, that some 
modification is needed, if various sized work is to 
be screwed, and provision must then be made fot 
raising the whole apparatus, and removing it 
further from or nearer to the work at pleasure. 
The pillars c, c, must be made like the socket of a 
rest, the rings being made to rise up like the T 
and clamping in a similar manner, the foot of the 
pillars may also be fixed to a flat sole or fork slid- 
ing in dovetailed grooves into sockets on the lathe 
bed, or may be simply made like 95, and fixed by a 
screw fly nut under the bed. If the work is long, 
and a screw required at the extreme end only, the 
sliding bar must be longer, and a third pillar 
adjusted beyond the tool to give support. It will 
be observed that with such modification for adjust- 
ment as now described, this simple apparatus may 
be made of extensive use,and that the tool is as 
much under control of the hand as if merely sup- 
ported by the rest alone. In using it the hand 
should grasp the tool and bar together, and if, for 
any special work, it should be deemed better to fix 
the tool, it is easy to substitute for the ferrule with 
pins, another with a slotted projection and screw 
clamp on the top ofit. It must be clearly under- 
stood that no apparatus of the above simple kind 
is suited for cuttiug screws of correct standard 
pitch, orfur screwing any metal harder than brass. 
It is only recommended where the workman has 
no slide rest, and is not sufficiently practised to 
cut screws by hand with the chasing tool. 
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In the *‘ Manual Bergeron” is an ingenious con- 
trivance, by an amateur, which is worth notice, 
although unsuited for any work where extreme 
accuracy of pitch is required in the screw. The 
following is a description :—The mandril is made 
to traverse in its bearings, as before detailed in 
this series, but instead of its motion being governed 
by guide hubs, it is dependent on the action of a 
pair of differential pulleys B. A bent lever ©, is 
pivoted at E to the face of the poppet, having a 
bit of hardened steel fitted to work in a semi- 
circular groove in the mandril itself, 
arranged that on raising the tail or long arm of 
the lever the mandril is thrust forward from left to 
right, while a reverse action of this lever causes a 
similar movement in the opposite direction. The 


movenient of the lever is thus regulated :—At the 


extreme end of the long arm is a pulley and hook, 
as shown in the drawing ; the double, or differen- 
tial pulley, is fixed to the end of the mandril, and 
from the smaller part depends a cord. which passes 
thence through the pulley on the lever, and is 
wound round the larger one on the mandril when 
its end is secured. On the hook is hung a weight. 
It will be evident, on an inspection of the drawing, 
that on putting the lathe in motion the cord on 
the differential pulley will coil itself round the 
largest part of the same, and will draw up the end 
of the lever with a speed proportionate to the 
difference of diameter between the larger and 
‘smaller parts of the doublé pulley. The short end of 


and so. 
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the lever will at the same time with similar pro- 
portionate motion move the mandril and work, and 
cause a fixed tool to cut a spiral or screw thread on 
the latter—a good deal ofingenuity is displayed in 
the above, and it has the advantage of being easily 
fitted up, but it is evident that some alterations 
and additions would be required to adapt it to any 
other use but that specified. A contrivance simi- 
lar to Fig. 97 may in some cases be a sufficient 
makeshift, when a more perfect one is not at hand. 
A screw is here cut on the outside of the chuck, 
and a kind of double tool is used like Fig. 97, the 
tracer which is in contact with the guide thread 
being adjustable as to its length, and the cutting 
tool having a sidelong adjustment as well. The 
rest being placed between the connecting bar of 
the tool and the work, the former will be held 
with sufficient steadiness to enable the workman ` 
to traverse the whole easily by hand. The use of 
this tool is of course limited, but the plan is simple 
and fairly effective. The only really serviceable 
plan isthe slide rest, to be hereafter described, 
When this is wanting we can but reiterate our 
previous advice to the amateur to practise cutting 
screws entirely by hand by means of the ordinary 
chasing tools. Itis no doubt difficult to acquire 
the knack, and to get rid of that hesitation and 
nervousness-which simply insure the spoiling of the 
work; but, like all similar difficulties, this can be 
overcome by practice and perseverance, 
Having treated of screw cutting as far as we can, 


i ; l t 
without trespassing on that section of the presen 
series which is to be devoted to machine work 
with slide rest and change wheels, we shall enter 
on the matter of spirals, or Elizabethan twists, 
the method ‘of: making’ which was long kept a 
secret bythe trade. These twists are essentially 
Screws: of very extended pitch, and generally 
rounded threads. ‘The latter sometimes embrace 
the central cylinder or core, and sometimes are 
detached so as to assume a more open form like a 
corkscrew, and in the latter case two, three, or 
more threads can be cut, so that the spirals appear 
to intertwine. These spirals, too, are frequently 
ornamented with the aid of the eccentric chuck, and 
thus the work becomes fit for the adornment of the 
drawing-rooms of the highest in the land. No 
turned work can in short exceed in beauty these 
delicate and elaborate specimens of the turner’s 
art. To commence with a simple twist of one 
thread. A cylinder of the requisite length must 
first be turned. The number of turns the thread 
or cord of the spiral is to make in @ given space 
must next be determined. We will suppose the 


-cylinder one foot long, exclusive of any mouldings 


or tenons at the ends, and that the spiral is to make 
three turns round it, that is, one turn in three inches 
ofits length. Divide the cylinder into three equal 
parts by the lines B, ©, Fig. 98. Nextrule equidistant 
lines D, E, F, along the cylinder in the direction 
of its length; in the present case let there be four 
such lines. The three divisions first made must be 
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the longitudinal lines). The angles of the paral- 


lelograms thus formed must then be connected ! 


diagonally as shown in the figure, which dia- 
gonals being continued, will be found to describe 
a spiral line. A second similarly constructed spiral 
shewn by the dotted line, determines the thickness 
of thé thread or cord of the twist. 
may now be cut with a tenon saw, and all the 
. material outside the cord carefully removed with 
the gouge, so as to form a semicircular hollow be- 
tween the threads. This cannot be done by putting 


the treadle and fly-wheel in motion, but the work. 


itself must be grasped with the left hand, while 
the right holds the gouge upon the rest and guides 
its edge. After the work has thus been roughed 
out, it must be finished by rasps and files, or by a 
kind of plane with a semicircular cutting edge. 
While the latter is being used, the fly-wheel must 


be brought into action, so that the work may } 
| flange, the whole weighing 221b. per foot run, was 


be made to revolve with sufficient rapidity to en- 
sure a clean and smooth cut. A hollow plane may 
be used to round the cord of the twist, and 
the whole finished with glass paper and polished. 
Fig. 99 shews a simple spiral thus made, 
If the piece to be turned is dark it is not easy thus 
to mark out the divisions. In that case the 
following method will answer equally well. Ft is 
the plan used and contrived by the writer, and 
specially handy when a number of similar twists 
are to be cut, a8 in ornamental pieces of furniture. 
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A, Fig. 100, is a straight edge of hard wood, 
through which, at any given angle (regulated by 
the number of turns the cord is desired to make 
in a given length of cylinder), a knife edge is fixed. 
If this is held as in the figure, and the blade is 
pressed down upon the cylinder to be cut, the 
lathe being put in motion, a very correct spiral 
will be traced, which can be at once deepened by a 
tenon saw as before. The thickness of the cord 
~ being determined it only remains to place this 


‘tool again upon the work so that the second line 


shall be traced at the required distance from the 
first. A second, or any number of cords, may 
be thus traced in succession parallel to each other 
by this simple method. By a slight modification 
of this instrument, which allows the knife to be 
clamped at any desired angle with the straight 


edge, the inclination of the cords, and, conse- | 


quently, the pitch of the spiral, can be varied at 
pleasure, and a second blade can be added to 
trace the second line, determining the thickness of 
the cord with one movement of the tool along the 
cylinder, 


STEAM ROLLERS. 


Public attention has lately been strongly directed | 
to the bungling manner in which macadamised | 
roads are constructed and repaired in this country, | 


and tothe much more effective method now adopted 
at Paris and other places on the Continent. Here, 
as all owners of road vehicles know to. their cost, 
the roads are repaired by merely opening up the 
old surface with a pick and strewing it with a new 
layer of broken granite, the whole consolidation of 
the road being left to be performed by the transit 
of the ordinary trafic. On the Continent, on the 
contrary, the road-metalling, after being laid down 
as it is in this country, is strewed with smaller 
gravel and plentifully watered, and the whole is 
then levelled and consolidated by heavy rollers 
drawn over it. At Paris, steam rollers are now in 
use for this purpose.—Engineering. 


It is said that a chemist has extracted from coal 
a substance chemically undistinguishable from 
sugar. He has named it ‘‘phenoze.” 


| when the load was withdrawn. 


Us, 
„our planet to meteorites, its relation in composition 
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subdivided each into four (always the number of | ROLLED BEAMS AND RIVETTED PLATE 


GIRDERS. 
S a rolled beam better, under certain conditions, 
than either a cast or a rivetted plate girder ? 
The answer has been given to us in the affirmative. 


i If so, then, a new feature is introduced into con- 
| structive details, together with economy. In these 
These spirals | days of extraordinary novelties, having a due re- 


gard to the reticence which ought to mark the 
opinion of a right-minded critic, in introducing 
any decided innovation to public notice, we require 
it to be sponsored by actual experiment. It is 
contended that by using the Messrs. Philips’s patent 


' girders, we obtain a strength double that afforded 
| by rivetted plate girders of equal sectional area. 
| To prove this certain trials were recently had at 
; Mr. Kirkaldy’s testing works, the results of which 


were very favourable to the Messrs. Phillips. A 
rolled beam, 8in. deep, with lower flange of 2}in., 
and with a plate 6in. by gin., rivetted on top 


placed on Mr. Kirkaldy’s testing machine, at 20ft. 
distance between the supports. In designing a 
rivetted plate beam of equal weight—distributing 
the parts so as to get the greatest amount of 
strength—the web plate would be 9in. by in. 
thick, the bottom angles 2in. by-2in. and 3-16in. 
thick—the top angles heavier, to equalize the 
compressive strain of the top flange with the tensile 
strain of the lower flange, say 2in. by 2in. and 
5-16in. thick. This, weighing 221b. per foot run, 
would break with about 34 tons applied on the 
centre, with a span of 20ft. A strain of four tons 
was at once applied on the centre of the patent 
beam, and after a short time withdrawn, without 
any appreciable set; 5 tons were then applied, and 
a set of 5-16in. was found to have taken place 
The load was 
increased to 7 tons, the set increasing to 4in., but 
without any fracture or injury to the beam, beyond 
the set in the centre. The second illustration was 
a girder formed of two similar beams, of 8in. 
depth by 23in. width of flange, rivetted together, 
with a plate on the top flange of 8in. width by Zin. 


thickness, the whole weighing 40lb. per foot run. 


For a corresponding sectional area of ordinary 


: rivetted girder we have a web-plate of 12in., with 
bottom angle irons of 3in. by iin. thick, and top 


angles of 3in. by żin. thick, to equalise the strains 
as before ; such a girder, weighing 40lb. per foot 


; run, would break with 9 tons applied at the centre. 
|The patent girder was weighted with 10 tons at 


the centre without visible deflection,—at 16 tons 
of applied weight the deflection was only $in., and 


. ultimately increased to 20 tons, when signs of 
yielding by compression were apparent near the 
: upper. part of the web-plate. 
Increase the strain, it was evident that the girder 
. could not be broken, although by twisting a 


On attempting to 


“ severe crippling ” would result. . 
We think these experiments show that the 


patent girder is well worth attention from architects 
and engineers, and that with the Messrs. Phillips’s 
' system of fire-proof flooring added thereto, it 
: promises to effect little short of a small revolution 
in constructive details.. 


ACHIEVEMENTS BY SPECTRUM 
ANALYSIS. 
NEW sections of his address possessed. more in- 
terest for his listeners than did that concerning 
the value of the spectrum analysis in making 
observations—delivered with all the fervour pecu- 
liar to the present President of the British Asso- 
ciation. 
“ While chemistry, analytic and synthetic, aids 
” said he, “in ascertaining the relationship of 


to other planets, to the sun, and to more distant 
suns and systems, is aided by another science, viz., 
optics. : 

“ That light passing from one transparent me- 


dium to another should carry with it evidence of 
_the source from which it emanates, would, until 


lately, have seemed an extravagant supposition ; 
but probably (could we read it) everything con- 
tains in itself a large portion of its own history, 

“ I need not detail to you the discoveries of 
Kirchhoff, Bunsen, Miller, Huggins, and others, 
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they have been dilated on by my predecessor. ` 
Assuming that spectrum analysis is a réliable indi- 
cation of the presence of given substancés by the 
position of transverse bright lines exhibited when 
they are burnt and of transverse dark lines when 
light is transmitted through their vapours, though 
Pliicker has shown that with some substances these 
lines vary with temperature, the point of impor- 
tance in the view I am presenting to you is, that 
while what may be called comparatively neighbour- 
ing cosmical bodies exhibit lines identical with 
many of those shown by the components of this 
planet, as we proceed to the more distant appear- 
ances of the nebule we get but one or two of such 
lines, and we get one or two new bands not yet 
identified with any known to be producod by sub- 


‘stances on this globe. 


“ Within the last year Mr. Huggins has added 
to his former researches observations on the spec- 
trum of a comet (comet 1 of 1366), the nucleus óf 
which shows but one bright line, while the spec- 
trum formed by the light of the come is con- 
tinuous, seeming to show that the nucleus is 
gaseous, while the coma would consist of matter 
in a state of minute division shining by reflected 
light ; whether this be solid, liquid, or gaseous, is 
doubtful, but the author thinks it is in a condition 
analogous to that of fog or cloud. The position 
in the spectrum of the bright line furnished by the 
nucleus is the same as that of nitrogen, which also 
is shown in some ot the nebule. 

“ But the most remarkable achievement by 
spectrum analysisis the record of observations on a 
temporary star which has shone forth this year in 
the constellation of the northern crown about a 
degree S.E. of the star e. When it was first seen, 
May 12th, it was nearly equal in brilliancy to a 
star of the second magnitude; when observed by 
Mr. Huggins and Dr. Miller, May 16th, it was 
reduced to the third or fourth imagnitude. 
Examined by these observers with the spectroscope, 
it gave a spectrum which they state was unlike 
that of any celestial body they had examined. 

“ The light was compound, and had emanated 
from two different sources. One spectrum was 
analogous to that of the sun—viz., formed by the 
light of an incandescent solid or liquid photosphere 
which had suffered absorption by the vapours of an . 


envelope ccoler than itself. The second spectrum 


consisted of afew bright lines, which indicated that 
the light by which it was formed was emitted by 
matter in the state of luminous gas. They‘ consider 
that, from the position of two of the bright lines, 
the gas must be probably hydrogen, and from their 
brilliancy compared with the light of the photo- 
sphere, the gas must have been at a very high tem- 
perature. They imagine the phenomena. to result 
from the burning of hydrogen with some other 
element, and that from the resulting temperature 
the photosphere is heated to incandescence. 

“ There is strong reason to. believe that this star is 
one previously seen by Argelander and Sir J. 
Herschel, and that itis a variable star of long or 
irregular period; it is also notable that some of its 
spectrum lines correspond with those of several. 
variable stars. The time of its appearance was too 
short for any attempt to ascertain its parallax ; 
it would have been important if it could even have 
been established that it is not a near neighbour, as 
the magnitude of such a phenomenon must depend 
upon its distance. lL forbear to add any specula- 
tions as to the cause of this most singular pheno- 
menon ; however imperfect the knowledge given us 
by these observations, it is a great triumph to have 
caught this fleeting object, and obtained permanent 
records for the use of future observers. 

_ “Tt would seem as if the phenomenon of gradual 
change obtained towards the remotest objects with 
which we are at present acquainted, and that the 
further we penetrate into space the more unlike to 
those we are acquainted with become the objects of 
our examination,—sun, planets, meteorites, earth, 
similarly though not identically. constituted ; stars 
differing from each other and from our system ; and 
nebulz more remote in space, and differing more in 
heir characte dtansrconstitution.” 


Crude petroleum is being used in America for 
the purpose of destroying insects in trees, 
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PLUMBAGO. 
HIS valuable mineral is best known as black 
| lead, and is found in various parts of the world 
—Cumberland, Scotland, Ceylon, Brazil, Canada, 
Siberia, &c. The finest, however, is that found at 
Seathwaite, in Borrowdale valley, some few miles 
from Keswick, in Cumberland. It is composed of 
carbon, 88°37 parts; water, 1°23; silica, 5°10; 
alumina, 1°00; oxides of iron and manganese, 
3°60. Used principally in the manufacture of the 
celebrated. lead pencils, the coarser quality finds 
an unfailing market for polishing iron work, glaz- 
ing gunpowder, and the manufacture of crucibles. 
These latter are made of plumbago mixed with 
clay, and are used, as known, in metallurgical, 
operations where a very high temperature has to 
be borne, and where a slight mixture of carbon 
with the metal being treated is not of much conse- 
quence. The Plumbago Crucible Company at 
Battersea is, we believe, the principal manufacturers 
of these crucibles. ‘The plumbago used by them 
is the Ceylon variety, which is first ground fine, 
and then mixed with a certain proportion of China 
clay and water. They are made on a wheel, like 
ordinary pottery, gently dried, and afterwards fired. 
Professor Brodie, of Oxford, has: devised a plan 
for purifying the coarsest plumbago. He heatsthe 
powdered mineral with chlorate of potash and sul- 
phuric acid, which causes it to exfoliate in an extra- 
ordinary manner: fluoride of sodium dissolves the 
silicious impurities, and well. washing. with water 
finishes the purification. An architectural con- 
temporary has been enjoying a holiday in the 
vicinity of the Borrowdale mine, and has given 
his subscribers the benefit of his researches, a few 
of which we transfer to our columns, as of interest 
to our readers, just supplementing them from our 
own notes. es: 
The Borrowdale blacklead mine is the only one 
in England, and, situated on the slope of a moun- 
`. tain, near the head of the valley, is an object of 
__ interest ‘to. every inhabitant, and the principal 
figure ‘in ‘the folk-lore of the district. The stories 
teld:concerning the wonderful properties of gra- 
o ‘something tremendous. The mine has 
béen excavated in a grey felspar porphyry, though 
the lodes are never found in a continuous vein, but, 
in: nodules of an irregular form. The. connection 
of the veins is traced only with great difficulty ; in 
fact, the “ formation” is a most eccentric one. The 
. pieces produced are of varying size, require no 
roasting -or smelting—only cleansing from the 
adhering matrix, and then sorting in heaps, ac- 
cording to size and quality. Packed in casks, the 
product is sent off to warehouse in London. The 
.best Cumberland lead is worth forty shillings per 
pound, ‘with an upward tendency.” The yield 
of Borrowdale has been very various; in one year 
the mine was so productive that £90,000 worth was 
taken out... es | 
When the value of the “stuff” became known, 
the proprietors of the mine had jealously to guard 
their property from thieves. A hundred years ago 
some miners broke into the mine and held forcible 
possession, whilst extracting a very large quantity, 
with which they glutted the market at a very low 
figure. In fact, it is stated that, to restore the 
price, the proprietors of the mine. had to buy up 
the stolen property.. For the better protection of 
the mine, an Act of Parliamént was procured—the 
25th Geo. II., c. 10—by which it was enacted 
that “ the unlawful entering of any mine or. wad- 
hole of wad, or black cawke, commonly called 
blacklead, or unlawfully taking or carrying away 
any wad, &c., as also buying or receiving the 
same, knowing it to be unlawfully taken,” shall be 
punished as felony, and in that golden age felony 
was punishable with death! ‘Though the mine 
was thus rendered more secure, the carriage of the 
material to the south was attended with greater 
risk—to the extent that every cart-load (which 
was worth between three and four thousand pounds 
sterling), had to have a military escort. In very 
truth, it was considered, and sold, like: bullion. 
Formerly.none could be disposed of until after it 
had been carefully warehoused in London, where 
from 1760 till 1830 the trade was entirely in the 
hands of the Jews, concerning whose advent at 
the mine many strange stories are still extant. 
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They secured a long monopoly of the supply prin- | 


cipally by means of advances. In 1804 the stock on 
hand was valued at £64,000, the yearly consump- 
tion at £3,500. ‘Ten years afterwards the Borrow- 
dale mine, which in 1614 had been valued at 
15s. 4d., was assessed to the property tax worth 
£2,700 a year. Messrs. Brockedon now holds a large 
quantity of the material, and they. state their 
belief that the original mine will yield a large 
supply when the stock at present in hand (they 
holding a score of tons), is worked up. Of course 
foreign supply, and the means at hand for purify- 
ing it, mnst affect the “old original” mine, though 
those who have been used to the real Keswick 
pencil, will wear one to the stump before trying 
one of a different brand. Exception must here, of 
course, be made in favour of the celebrated Mexi- 
can black lead, particularly when it is found free 
from grit. 

It is still no small difficulty for the geologist to 
determine the origin of this singular compound of 
iron and carbon. It may be interesting to many 
to know that graphite, or plumbago; or black lead, 
is daily generated in large quantities at our iron 
works. The mineral “proper” is still popularly 
supposed to be of igneous origin; but whatever 
this may be, the subject is one of great interest to 
the geologist, and the stories concerning its ad- 
ventures in “coming to market” would make up 
a most interesting volume. 


SPECIFIC GRAVITY OF THE EARTH’S 
: CRUST. 


URPRISE . has ‘often been expressed . that, 
kK). . while the mean specific gravity of this globe 
is from five to six times that of water, the mean 
specific gravity of its crust is barely half as great. 
This. matter was reviewed by Mr. Grove in ad- 
dressing the British Association at the inaugural 
meeting. He stated there was no ground for 
wonder. . The. exterior of our planet is to a con- 
siderable depth oxidated; the interior is, in all 
probability, free from oxygen, and whatever bodies 
exist there are'in a reduced or deoxidated state ; 
if so, their specific gravity must necessarily’ be 
higher than that of their oxides or chlorides, &c. ; 
we find, moreover, that some of the deep-seated 
minerals have a higher specific gravity than the 
average of those on the. surface; olivine, for in- 
stance, has a specific gravity of 3'3. There is 
therefore no'a priori impossibility that the mean 
specific gravity of the earth should notably exceed 
that of its surface; and if we go further and sup- 
pose the interior of the earth to be formed of the 
same ingredients as the exterior, minus oxygen, 
chlorine, bromine, &c., a specific gravity of 5 to 6 
would not be an unlikely one. Many of the ele- 
mentary bodies entering largely into the formation 
of the earth’s crust are as light or lighter than 
water—for instance, potassium, sodium, &c. ; 
others, such as sulphur, silicon, aluminium, have 
from two to three times its specific gravity ; others, 
again, as iron, copper, zinc, tin, seven to nine 
times ; while others, lead, gold, platinum, &c., are 
much more dense—but speaking generally, the 
more dense are the least numerous. There seems 


no improbability in a.mixture of such substances 


producing a mean specific gravity of from 5 to 6, 
although it by no means follows, indeed the pro- 
bability is rather the other way, that the propor- 
tions of the substances in the interior of the earth 
are the same as On the exterior. It might be 
worth the labour to ascertain the mean. specific 
gravity of all the known minerals on the earth’s 
surface, averaging them in the ratios in which, as 
far as our knowledge goes, they quantitatively 
exist, and assuming them to exist without the oxy- 
gen, chlorine, &c., with which they are, with some 
rare exceptions, invariably combined on the surface 
of the earth : great assistance to the knowledge of 
the probable constitution of the earth might. be 
derived from such an investigation. 

Tannin, the astringent element in tea, is ex- 
tracted by lengthened infusion, and anyone who 
wishes to avoid the effects of its astringency, should 
drink tea soon after the water is poured over it, 

The electro-magnet was discovered in 1821. 
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OIL OF THE FRUIT OF SAMPHIRE. 

The samphire is an umbelliferous plant growing 
abundantly on the’ rocky coasts of France and 
England. All parts of the plant are aromatic, and 
it is used as an ingredient in flavouring pickles, 
etc. The most favourable time for the extraction 
of the volatile oil is from September 10 to October 
and the fruits yield 1°5 to 1°6 per cent. of the 
oil. n 

The oil of samphire is composed of a light and 
a heavy oil, the latter separating from the milky 
distilled water on standing, the former, which is 
the aromatic oil of the plant, floating on top. This 
is limpid and mobile when recent, has a sweet 
odour and hot aromatic taste. It boils at about 
350 deg. Fahr. Its specific gravity is 980 deg. at 
55 deg. F. It is oxidised by the air, becomes 
thick and heavier than water; when recent it | 
remains fluid at 49 deg. Fahr., but the old oils de- 
posit silky needles when cooled. ‘Further investi- 
gation found this body to be a result of ‘oxidation, 
and to be an acid, and the oil itself to yield, by the 
action of weak nitric acid, a hydruret of a cóm- 
pound radical parallel with benzyl, which the 
author calls “ crithmyle,” and which forms com- 
binations with chlorine, bromine, and iodine. The 
acid by oxidation is crithmic acid. 

Hydruret of crithmyle is an oily brown liquid of 
specific gravity 1:07, has an aromatic odour of the 
plant; its taste acrid and burning, affecting the 
throat strongly ; it is insoluble in water, but readily 
soluble in alcohol and ether, and burns with a 
sooty flame. | 

Crithmic acid presents the form of colourless 
brilliant prismatic needles which resemble those of 
benzoic acid, a taste lightly acid, no odour, vola- 
tile without decomposition. Slightly soluble in cold 
water, more soluble in hot water, and readily in 
alcohol and ether and in the oil of samphire, from 
which it is derived. 7 

The fixed oil of the fruit is siccative, of an 
orange yellow colour, and oxidises readily in the 
air to a brown soft solid.—Journ. de Pharm., 
May, 1866, 324. 
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PLASTIC SLATE ROOFING. 


This interesting discovery and invention was 
made known to the world by the Farmers’ Club of 
New York at their meeting in the latter part of 
June, 1865, and its importance to the world was 
earnestly discussed ; ‘but the inventor, Wm. L. 


Potter, of Clifton Park, Saratoga county, New York, -. 


has been carefully experimenting with the material 
for years, and had demonstrated its utility and 
practicability. After suffering many partial failures 
in compounds of lime in all its various forms and 
phases—in sand, in granite, in plaster, mineral 
coal, clay of various kinds, soapstone, coal: tar, 
vegetable tar, asphaltum, &c., in all the proportions 
and combinations that an intelligent and inventive 
mind could suggest, for fourteen years, he tried the 
slatestone also in many combinations before he dis- 
covered that nature’s law of reconstruction was ex- 
ceedingly simple, requiring only gluten or other 
viscous matter to hold the particles in juxtaposition 
till time and the action of the elements united them. 
Slatestone and coal tar are too well known to require 
a description. Associated in geology—perhaps ori- 
ginally combined—an affinity is found to exist, and 
the slate being pulverised and brought into contact, 
a union is formed which no power can dissolve. A 
material at once cheap and abundant in every civi- 
lised country on the globe, so simple in preparation 
and application that common sense is the only qual- 
ification for using it. A mastic—it adapts itself to 
every shape and condition. Adhesive—it needs no 
nails or hooks to hold it. Non-combustible—it is 
not the means of destroying your property, but of 
protecting it. Impervious—water, nor even steam, 
can penetrate or dissolve it. Repairable—“ a little 
more of the same sort,” and a brush or trowel re- 
stores it from accidental injuries. Renewable—the 
waste from the friction of falling water may be re- 
turned once in ten or twenty years for ever by the 
use of the brush. It is, in fact, the only material 
known óf which can be affirmed that it will endure 
so long as the building endures under-it.—Petro- 
leum Standard. | 
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EXPERIMENTS WITH Mr. CAREY Lea’s Corro- 


DEVELOPER.” 
Desiring to make a fair trial of the merits of Mr. 


Lea’s collo-developer for our own satisfaction, | 


during the last week we made a large number of 
experiments with it, and have arrived at the fol- 
lowing conclusion, . 

The collo-developer acts more rapidly than the 
ordinary iron developer, the high lights being very 
intense (flashing out the moment the developer 
touched the plate); but the middle or darker por- 
tions of the picture do not, in our experience, 
compare with the iron development in softness and 
delicacy of middle tints. A tendency to fog was 
frequently noticed in the high lights when the de- 
velopment was pushed to bring out the middle 
tints. : 

We both experienced difficulty in making Mr. 
Lea’s developer. 

On adding the solution of protosulphate of iron 
to Mr. Lea's solution, a slight milkiness appeared. 
which filtered off entirely clear; but after standing 
twenty-four or forty-eight hours, a bulky precipita- 
tion of oxide of iron was noticed. This was care- 
fully filtered off, but the developer worked un- 
evenly, giving a curious deposit in the sky, also 
quite streaky. Alcohol was added, which made it 
flow more evenly, but did not remedy the latter 
difficulty. 

Many of our trials were made with a stereo box, 


cutting the glass before coating the plate; after { 


exposure, breaking the glass, and developing one 
with the collo, and the other with the iron. 
of the stereo plates with the above mentioned de- 
posit, with questions in regard to the precipitation 
of iron, was sent to Mr. Lea, who replied that he 
never found his developer to give such results 
before, but suggested that some difficulty might 
occur from the iron used, asking a trial of some of 
his own. Another solution was at once made on 
Tuesday, at 3 p.m., which up to this time 
(Wednesday, at 3 p.m.) has not precipitated. 

One more trial was made this morning with the 
fresh solution. A cut stereo plate was coated with 
collodion, containing iodide of am. fivegrains, bro- 
mide of cad. two grains, dipped in a new bath, 
which was known to work well; exposed. for thirty- 
one seconds on the Pennsylvania Hospital-square, 
with a pair of Jamin lenses, view adjustment, 
focus about seven inches. The plate was broken, 
and developed, No. 1 with collo : No. 2 with proto- 


acetic acid two drachms. The development with 
the collo came up quite fast in the bright portions, 
but slow in the shadows (showing decided evidence 
of fogging in the bright lights). The plate was at 
once washed, and No. 2 was taken up. Ordinary 
iron was used: development rather slow, but: 
uniform, coming up gradually. The developer 
was kept on longer than the collo, but no tendency 
to fogging was observed. The two negatives are 
here for your inspection. No difficulty was found 
in flowing this collo-developer, although no alcohol 
had been added, as in every trial made before. 

In concluding our experiments, which have been 
made with a great deal of care, we are of opinion 
that Mr. Lea’s collo-developer is not, in its best 
working, quite equal to the ordinary iron developer 
for landscape or portrait views. In regard to 


copies, we think the preference might be given to 
the former. 


Further trials confirm the above in most points.. 


Mr. Lea’s developer was made from his formula, 
Viz. :— 

Protosul. iron ... ... loz. avoirdupois 

Water... igs .. 16 ,, fluid 

Mr. Lea's preparation ... #,, p 

On first trial is was found to work unevenly : 

one ounce of Atwood’s alcohol was then added ; it 
was flowed then without difficulty. 

The iron developer was made as follows :— 
Protosul. iron ` „a ... 240 grains. 
Water ass ia 2 «8 02. 

Acetic acid tine ee ee Lo l 
:-* A paper by Mëssrs. J. C. Brown and Hugh Davis; 
read before the Philadelphia Photographic Society. 


the author asto the modus operandi to be pursued 


One 


i pe OW f N roto~ | furnace, 
sulphate of iron twenty grains, water one ounce, | furnace, the bottom end of it is surrounded with 
‘short blocks of wood ; the damper is not lifted until 
‘the extreme end has acquired a low red heat, 
-after which the damper is lifted, and the block of 
'steél is entirely surrounded with longer pieces of 


| the top end of the steel tube or block. 
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Z Thè collodioti used was an excellent sample, 


| furnished very kindly by Mr. Wenderoth. We are 


about to experiment further in this direction. 

Since the above article was written, a marked 
precipitation has taken place of oxide of iron im 
the collo-developer made with Mr. Lea’s iron. 


REVIEWS. 
The Management of Steel. By George Ede. Fourth 
Edition.— London : Tweedie, 357, Strand. 
This work, by an employé at the Woolwich 
Arsenal, has proved its value, and scarce requires 


commendation from us. It is a capital work in 


very many respects, bediting the impress of locality 
throughout, as Well as mechanical skill. Our 
readers are necéssatily well acquainted with much 
of its contents; fom the fsét that scarce a week 
passes in which there is not something in our pages 
concerning stéél manipulation. Steel is every day 
coming more and more into usé, and we are glad 
to note here that several of oui best makers are 
about to institute 4 series of experiments at Mr. 
Kirkaldy’s testing works, The Grove, Southwark, 
for the purpose of obtaining reliable data anent 
the power of the article under all possible con- 
ditions. To say that Mr. Ede’s book is very 
readable as wéll as instructive is only to do it 
justice ; some readers may differ in opinion with 


under certain ¢6tiditions, but for all that they will 
continue to read through all that Mr. Ede has to 
say on fds way of ae business. ‘The process of 
toughening steel in oil is & Very interesting one, 
and as séveval inquities have been made of us as to 
how itis acconiplished in thé Arsenal with large 
masses, we @ive the process in thè main, as des- 
cribed by out author =A. bloék, oy tibe, of mild 
cast-steel is lifted bý a powerful rane and placed in 
a perpendicular position in an upright furnace; an 
iron coil about six inches in depth, and about an inch 
larger in diameter than the diameter of the block 
of steel, is placed upon the firebars, at the bottom 
of the furnace, for the block of steel to rest upon ; 
beneath this iron coil is placed a piece of plate 
iron, to prevent the cold air, as it passes through 
the bars, coming in contact with the extreme end 
of the block of steel; and in order to obtain an 
uniform temperature, at the extreme end of the 
block of steel this iron coil is filled with wood 
ashes. ‘The iron coil becomes filled with the wood 
ashes while heating the furnace to a red heat with 
refuse wood previous to putting the steel in the 


refuse wood thrown in from the top of the fur- 
nace. The steel is then slowly heated to a bright 
red heat by the combustion of the fuel. Wood is 
used as fuel on account of its purity, in prefer- 
ence to coal or coke; it is not so liable to 
degrade the steel, but has a tendency to give 
pliability without diminishing hardness. Just as 
the steel arrives at a bright red heat, the vent is 


ample time to “soak,” and so receive an uniform 
temperature throughout,—for the more uniform 
the temperature the straighter the block will kcep, 
and the steel acquire a more uniform temper. 
Exterior heat is judged by the eye, that of the in- 
terior by study and practice. The steel having 
acquired the proper uniform temperature, the 
furnace ‘cover is removed, the travelling crane 
brought over the furnace, and a pair of large iron 
tongs attached to the crane fasten themselves at 
In a block 
it is best to turn a small collar to prevent the tongs 
from. slipping. The tongs fastened, the block is 
drawn. out of the furnace,.and sunk into a large iron 
tank, about 20 ft. deep, containing several hundred 
gallons of oil. The heated steel, in passing into 
the oil, sometimes sets the surface on fire, which 
is extinguished by closing the tank covers after the 
block has been sunk, and covering the covers with 
canvass, so as to exclude allair. The tank has a 
water space, which surrounds the oil—the use of 


closed for a few minutes, in order to give the steel” 


— 


the water being to cool the oil. The steel, in 
parting with its heat, raises the temperature of the 
oil, and, consequently, raises that of the water, 
which, as it becomes heated, is drawn off at the 
top by an escape pipe, and a supply of cold water 
is continually running in at the bottom. This 
gentle stream of water running through the tank 
causes the heat to. be gradually taken from the 
mass, and the whole cools uniformly in about 
twelve hours, and exceeding toughness is the result 


_of the operation, while it is thus made much higher 


in tensile strength, offering a much greater re- 


sistance to compression. 


Mr. Ede is inclined to think, and so are we, that 
railway bars, either of iron or mild steel, may be 
made more durable, without lessening their safety, 
by heating them uniformly in a suitable furnace to 
a bright red heat, and then immersing their tops or 
heads into some molten highly carbonized cast iron, 
and after keeping them in the molien metal for afew 
minutes, or for a suitable time to be ascertained by 
experiment, to quench them in oil. By this pro- 
cess the metal will probably absorb an amount of 
carbon, and consequently acquire a degree cf hard- 
ness and durability which will compensate for the 
expense of the process. . 

. We cordially recommend the book to our readers 
interested in the manufacture and treatment of 
steel, more especially as it is the production of 
a thoroughly practical man. 


The Uptonian Trisection.—London: E.-and F. 
N. Spon, Bucklersbury. : 

Is the Trisection of a rectilineal angle a possibi- 
lity? The brochure before us is published to prove 
that it is, and that the quadrature of the circle may 
soon be reckoned as coming within the range of pos- 
sibilities. For 2,000 years—ever since Pythagoras 
discovered Problem xlvii. of Euclid’s First Book— 
the solution of the problem of the Trisection has 
been sought after by mathematicians, in vain; and 
even now it is to a number of students an entic- 
ing but bewildering pursuit. . Many, indeed, have 


followed it to the borders of insanity. Algebraists 


declare against the geometrical Trisection of an 
angle, because any attempt leads to a cubic equation, 
to the roots of which plane geometry is incompetent 
to supply adequate expression. It is contended 
further that the geometrical solution of the pro- 
blem would involve the establishment. of certain 
relations between right lines and circula?. arcs, to 
which mathematicians declare it to be impossible 


to attain. 
After the block of steel is placed in the | , s Wot 
sufficient to deter any moderate indiv¥iddal like 
‘ourselves from pronouncing on the prdpositions 
‘now published—compel us even to say that tbe 


Now, although these and other reaso#és Would be 


thing is impossible, they will not detet s from 

recommending this neat little work published at 
2s. 6d., to such as have the necessary timé to work . 
out the problems for themselves. $ they be. 
proved, then relations between chords afid arcs 

must open out which have not, after two thousand 

years, been surmised by the generality of geome- 

tricians. This is an “ exact ” age, and we do not 

know that it is possible to be dishonest in geometry ; 

therefore it is very possible that that credit which 

is its due will shortly be given to the Uptonian 

Trisection. | 


Paper socks are now being made in America. 
The fabric is a combination of muslin and paper. 
The raising of tobacco in Jersey, U.S., is 
attracting the attention of some of the leading 
agriculturists of the State. 

Barytes, which is largely used to mix with 
white lead, has been raised during the year 1865 
to the extent of 6,768 tons. ; 
Carbolic acid has been found to be an excellent 
remedy for whooping cough. The acid is placed 
in saucers in the sick room. 

It is estimated that since the commencement of 
the manufacture of locomotives in Newcastle, 
nearly 3,000 of them have been made in that dis- 
trict, and of these upwards of 1,000 have been 
exported. Taking the average cost at £2,000 each, 
it would result that the value of this branch of 
manufacture to Newcastle alone has been not less 


than £6,000,000. 
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LETTERS TO THE EDITOR. 


[We donot hold ourselves responsible for the opinions of 
our Correspondents. The Editor respectfully requests. 
that all communications should be drawn up as briefly 
as possible. Therearemany claimants upon the space 
allotted to letters and other correspondence. | . 


COMBINATION TUBE BAROMETER. 
Sir,—The instrument described by “ A. Re M.,” though 
simple in construction, is neither, perhaps, 
quite so efficient or simple as an instrument 
made a few years ago by Negretti and 
Zambra, forthe patentee. It was described 
at the time as a ‘‘ column of mercury held f 
in suspension,” and the column rose or fell 


mercurial tube. The price 
was an objection, considering 
that it was only a“ popular ”’ 
instrument. | Whether. the 
Law of Patents precludes an 
individual from making any 
instrumeat for his private use, 
or in this case, whether the 
patent has expired, I am not 
` aware, but the following des- 
cription may notbeuninterest- 
ing. .The barometer consists 
of two tubes (if the one. I am 
describing is by the same 
patentee), each about two feet 
six inches in length. The bore of A is less 
than that of B. At C, where the tubes are 
joined, appears to be a trap, or cheek, to 
prevent air passing up, &c. The column of 
mercury is held in the tube, no cistern is 
required, and the difference of the bore of 
the tubes, makes the instrument quite as 
demonstrative as the water bulb. I should 
think a glass manipulator might make it for 

as three or four shillings. The column is- 
hermetically sealed. The bottom a small bulb, witha: 
hole drilled in it. PLODDER. 


GROVE’S BATTERY. 
. Sir,—Some little time since I took advantage of your 
valuable paper to ask advice on the construction of a: 
Grove’s battery and its working. I am still, however, 
at fault. I made one, and it ‘worked well for a time, 
On ceasing to use it I washed it well out and left the 
zinc and porous pot in it filled with water. It remained 
so for a week. On re-charging and trying to work it, I 
was unable to produce the slightest effect. Do the zinc 
plates require amalgamating each time, or what is the 
cause? Will some reader assist me P H.R 
MEASURING DISTANCES OR HEIGHTS. 
Sir,— A Fellow of the Royal Astronomical Society ” 
having suggested a plan for measuring distances or 
heights in No, 71, I beg to state that an apparatus of 


900 yards. 


the kind, for rifle practice, has been patented by Mr. D. 
M‘Callum, of Plymouth; it has been approved and 


extensively used in some districts. 
and instructions as to its use. 
*‘ INSTRUCTIONS. 
“I1. Place the but of the rifle on the ground, with the 
toe of it towards the right. 
2 ‘2. Then place the piece of 
metal in the muzzle with the end 
marked ‘Foot’ upwards—if the 
distance of a man he required, 

“3. Ifthe distance of aman on 
horseback be required, place the 
end marked ‘ Horse’ upwards. 

“A, Steady the rifle with the 
left hand, and with the finger and 
thumb of the other, hold the tape 
closely to the eye on the cheek bone. 

“5. Then look at the object 
through the aperture, and slide the 
face along the tape until the eye 
definitely and completely covers the 
feet of the man and the top of 
his cap, or the hoof of the horse 
and the cap of its rider. 
mae “6. Now observe the mark on 
aii = the tape where the finger is; and 

. 100 yards. it will show the number of yards 
distant. Thus: Should the finger appear at the first sub- 
division beyond 100, the distance would be 110, if at the 
second subdivision, it would be 120 yards, &c. 

“7, Should the object be more than 350 yards off, it 


I enclose diagram 
J. WILLIS. - 


about four times as much as in an ordinary | 


will be necessary to screw the ramrod in the centre of 
the piece of metal, and steady the rifle with the ram- 
rod by holding it securely and keeping the tape at its 
full tension—then proceed as before.” 


BREATHING IN SMOKE. 

Sir,—In reading over the contents of your valuable 
journal, I came across an experiment tried at Ports- 
mouth Dockyard by M. Gillibert, the inventor of an 
apparatus to enable the wearer to breathe freely in the 
midst of dense smoke. Upon looking over the enclosed 
descriptionand drawing you will perceive that the ‘‘res- 
pirator ” named was invented by ine six years since. I 
have had some very: successful experiments before 
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Captain Shaw, the Duke of Sutherland, and a company 
of scientific gentlemen. I have also had the honour of 
supplying “ respirators?’ to some of H. M. Dockyards, 
and Somerset House. The Royal Society for the Pro- 
tection of Life from Fire was among the first to patronise 
my respirators. You will perceive by the diagram that 
the wearer of the respirator has both hands at liberty, 
and can be heard speaking at a moderate distance. The 
exterior of therespirator is of very fine gauze. The 
interior is a combination entirely of my own invention, 
in which cork, treated in a peculiar manner, is one of 
the principal agents, R. BRADBROOK. 


LIFH-BOATS. E 

Sir,—I should feel obliged if some of your correspon- 
dents could give me some information as to how the 
charge of condensed air is released in the air lane or 
gun. If not intruding too much on your space an outline 
would render the matter more clear, 

An article in a late number of the HnanisH MECHANIC 
on oars of life boats hag impressed me with the idea that 
some Other means of propulsion might be used with 
advantage. The frequent breaking and loss of oars 
must often be fatal tothe usefulness of the life-boat, and, 
no doubt, in many cases, to the crew also. I would like 
to suggest, whether the present system is really the 
best. Some application of the crank and wheel, with an 


‘endless chain, carrying floats, might be put together in 


the most simple manner—it would have the additional 
advantage that any one could work it; with a couple of 
skilled boatmen a crew could beinstantly formed from 
any Class of men with strength and courage. As at pre- 
sent, much morethanthisis needed—theremustbe great 
skill and experience in every individual composing the 
crew of a life boat, or he is worse than useless; by using 
some mechanical means of propulsion the crew must 
pull together. I throw out the idea, hoping some of 
your clever correspondents may think the matter merits 
discussion. Other means of applying such a system I 
leave to those conversant with boat-building. No doubt 
there are many ways in which it could be managed. 
I trust that the importance of the subject may induce 
some correspondent of a nautical turn to study whether 
oars really are the best means of propelling a boat ina 
heavy sea. CHAS. JOURNET., 


TELESCOPE CONSTRUCTION. 

Sir,—I have watched with much interest the letters in 
the Ewenisa MECHANIC ontelescope construction, I am 
delighted with J. M. Moss’s answer to “W. J. F.,” on 
the Galilean telescope, in No. 74. I do not understand 
optics myself, but I want to make a terrestrial telescope 
sufficiently powerful to recognise a friend a mile distant, 
or to ascertain the time froma church clock three miles 
off. Willsome kind friend tell me how to set x: a P 


TELESCOPE, 

Sir,—Hoping that I do not intrude upon the favours 
of your kind correspondent, “ F.R.A.S.,” I will ask 
him to assist me in the foilowing difficulty. I have 
lately contrived an achromatic telescope, containing 
three crown lenses as follows, the glasses being respec- 
tively A B and O, from the object glass :— 


Focus of A 12 inches, diameter } inch. 


39 33 39 ” 39 


23 39 C ” 39 a 9 

Distance from A to B 4% inches 

33 39 BtoC 22% 39 

T hope that no error may arise from this table, when I 
add that A and C are concave and the negative focus is 
what is meant in the table. 

The asked-for favour is the best combination of curves 
and diameters for a 3ft. telescope upon this principle, 
and I think also that an achromatic concave placed in 
the stop of a view lens, would correct all spherical 
aberration. PLANET. 


TELESCOPE. 

Sir,—Through the medium of your valuable paper I 
wish to ask Mr. J. M. Moss a few questions concerning 
the “ Galilean ” telescope. 1. I wish to know where 
I can procure the lens to complete the Galilean tele-° 
scope? 2, What would be necessary to render this tele- 
scope fit for terrestrial and celestial objects at any time? 
Could the one telescope be applied for both}? 3. Iam 
quite ignorant as to the terms used by my friend 
“J.M. M.” I shall feel extremely obliged if he will 
give me the names of the lenses required for the above 
telescope, and say which are the best lenses, the non- 
achromatic or the achromatic, and what would be the 
difference in the price? 4. How far should I be able to 
distinguish the features of aperson on a fine ee aay. P? 


GRINDING TELESCOPE LENS. 

Sir, —I have been attempting to grind a telescope lens 
and have made a sad failure ofit. I thiak that I have 
failed in consequence of having endeavoured to grind 
too large a glass fora first attempt. I will give a de- 
scription of it, and perhaps some kind correspondent will 
be able to give me assistance. I have ground the crown 
glass to 18 in. focus and 4in. diameter, and the flint 


‘| glass to fit the crown lens on one side, while on the 


Other side the radius is 80 in., and when they 
are combined the focus is 56 in. The eye-piece 
is as follows. Diameter ł in., focus 1 in., amplify- 
ing glass 1} in., focus 1% in.. field glass $ in., focus 14 in., 
that next object glass 1 in., focus 1} in. The distance 
from one another is as follows. The eye-glass from the 
amplifying glass is 14 in. asunder, the amplifying glass 
from the field glass is 1$ in., the field glass from the glass 
next to the object glass is 3} in. asunder. When I look 
through the telescope I can with great difficulty dis- 
cern an object at the distance of half a mile, beyond that 
distance all appears to be in a fog. Will some kind 
brother reader come to my. aid ? ACHROMATIC, 


THANKS, 

Sir,—I beg leave to return thanks to Mr. Moss for in- 
formation respecting lenses for telescopes, and also to 
you, Sir, for your kindness in inserting my query and 
the reply in “ our page ” of your truly interesting and 
invaluable paper. Iwish youevery success. Lex. 


THE BLUE MIST. : 
- Sir, —I have just read in your valuable paper the 


| article headed “ Epidemics in Mist,” where you relate 
the fact of Mr. Glaisher having failed to observe any 


tracé of the “blue mist” (whichis attracting so much 


-attention just now) in the Isle of Wight. I thought it 


would be interesting to you to learn that it certainly has 


‘been seen here, and, in all probability toit is due the 


prevalence of cholera in these parts. A woman who lives 
on one of the adjacent hills was in my shop the week 
before last, and remarked casually that she had observed. 
for two successive mornings that week a thick mist hang- 
ing over our town, which differed from any she had ever 
seen before, in that it was “more solider,” as she ex- 
pressed it, and also that it was ofa peculiar blue colour, a 
teature she had never noticed before. This information 
is all the more valuable as coming from such a person— 
one who lives a retired life, and who is extremely un- 
likely ever to have heard of the blue mist ae a cause of 
cholera. T. Roperrson, Newport, 


COLLAPSE. 

Sir,—Kindly permit me to offer my thanks for the 
readiness you displayed in publishing my letter, and I 
also offer my sincere thanks to brother “ Deptford ’‘ for 
his answer. He asks, if 30 lbs. was the average pressure, 
what was the greatest ? l 

Answer: The valve was never loaded to more than 
30 lbs., but I have seen 43 upon the gauge when it was 
blowing off strong from the valve ; on this occasion the 
damper was open and the fire door shut. so that steam 
would gain rapidly upon the gauge while it would blow 
of from the valve at 30. The inside diameter of safety 
valve and seat is 2sinches. The collapse occurred in the 
night, the damper was shut and the fire door open, 
About two parts of the fire out of five was completely 
burned away, the remainder was ina mass about half 
burned. I would particularly call the attention of 
scientific readers to this subject, for if we cannot find out 
a cause for an effect, how can we find out a remedy. 

If, as “Deptford” states, the collapsing pressure 
was 1°325 lbs. to the square inch, I will admit it may be 
possible; but consider it very, very improbable, that so 
much pressure could accumulate usader the circum- 
stances. 

The boiler was capable of supplying steam to an 18 
inch cylinder and 3 feet stroke, making 30 strokes per 
minute, and to another cylinder 10 inch, and 2 feet 
stroke, and making 75 strokes per minute. Both engines 
working the same time, and each requiring a pressure of 
25 lbs. to work efficiently, and feeding with cold water. 
The boiler was substantially made, but; the circle is 
broke in the fire box tube by 5-16ths in each diameter of 
each end, 0 particularly.call attention to the.size ofthe 
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safety valve, also to size of plates of fire box tube, which. 
measures 5ft. 114 from centre of rivet to centre of rivet 
by 4 feet 63, and I am quite certain ‘that at the time of 
the accident steam must have been blowing strong, for 
28 lbs. was shown on the gauge, and the fire in front 
was completely burned out, so that when it was bright 
there must have been much more steam, I shall feel 
very much obliged to any one who will give me their 
opinion in these columns. . KM. KIDWELLY. 


PROPOSED SCHOOL OF CHYMISTRY. 

Sir,—I had been informed to my regret that letters 
addressed to me under the alias of “ Sicuarf Tseure ” 
have been returned to their writers. I heartily apolo- 
gise for the inconvenience caused by a mistake, which 
arose from Mr. D. Francis not having remembered the 
names I wrote under, I made every effort to recover 
the letters without success, I assure Mr. Atcherley (as 
well as others) that it shall not occur again, and if they 
will favour me with another communication it shall 
meet with the promptest attention. I beg leave also to 
say that the society is not yet filled up, andif any of 
your readers are desirous of becoming members, and will 
apply by letter to me, they shall receive all information 
on the subject per return. 

ERNEST FRANCOIS, 126, Newgate-street. 


l A NEW FRET SAW. 

Sir, —I send, as promised, sketch of fret saw. To 
avoid confusion of lines the stand is omitted, and a 
sketch of the mechanism alone given; this, too, is not 
very accurate, but will, it is trusted, be sufficient to 
explain the meaning of the several portions. Counter- 
poise there is none, the even motion of an eccentric not 
seeming to require it. It is a side elevation, in outline, 
but has four sectional portions shaded. Commencing 
at the top these are, 1, a triangular one. which is the 
_ back of the cradle sustaining the centres of the saw 
frame. The dotted eccentric, with shorter arm, moves 
the lower portion of this cradle away from the operator, 


SCALE | 77% 


and consequently the upper portion, saw frame included, 
towards the operator. Level with the first one is, 2, the 
circular section of the axis. Toform a general notion 
ofthis saw mounting, place the point of a pencil, held 
horizontally, against the thumb, andits other extremity 
against a fore-finger, the pencil will represent this axis 
of saw frame of which we are now speaking; if this is 
advanced just the amount the saw would otherwise 
retreat in its oscillation a sufficiently true vertical 
movement of the saw will result. The square piece 
shaded, 3, is the section of an axis on which the cradle 
oscillates, Centre-points will answer better at its ends 
than bearings, either can be used at the extremities of 
the axis of the frame. Sectional part, 4,is that of the 
axis Carrying the driven pulley and eccentrics. The 
Several pieces are as follows :—A, two octagonal rods of 
stiff wood, 22in. long, one inch over at left extremity, 
three-quarters at the right. These are one-halfembedded 
in and screwed in four projections on the frame B. The 
screw bolts have round heads, as marked on the rods, 
their stems are oblong in section, one-quarter by one- 
eighth, The saw is held at the other end of these by the 
clips usual in buhl saws. B, frame to keep the arms 
apart, having an arm reaching downwards on which 

acts an eccentric whose rod is marked H. By a bent- 
` lever action each backward thrust of H gives a down- 
ward movement to the saw. The lower part of B has 
a curved slot in it, up and down, in which the left end of 
H can be moved in proportion to the length of stroke 
required in the saw. To effect this a piece of fine gutis 
carried from a sliding bolt, beneath the platform D, on- 
wards to the left below the pulley at end of D, over the 
boss of B, made to receive the axis, then downwards 
and secured toa small projecting eye at the extremity 
of H; thence it passes round a small pulley at the 
bottom of B, retraces its course over the boss, beneath 
the pulley on D, and round a second one, not drawn, 
placed horizontally on the front part of same, under- 


neath. It is finally secured to the holt at the place 
where it commenced. The bolt is made to work stiffly, 
andthe whole arrangement is such that an out and in- 
thrust of the bolt gives an up and down movement to 
the end of H within its slot. When H is raised the 
eccentric acts upon a shorter arm and therefore makes 
the saw move through a longer course. The front side 
of this slot is moveable; this enables it to be filed more 
easily and also to be adjusted for wear. The frame B 
is three-sixteenths thick in the web, with ribs raised 
three-quarters of an iuch where requisite. Its central 
boss is 2 inches through and bored for a five-eighth axis 
of cast steel. ` C is thecradle embracing the axis of saw 
frame above, and moved by eccentric rod F below. The 
shaded portion runs round at the back of the frame B, 
and is stout enough to endurethe thrust of centre-screws 
atthe end of axis to saw-frame, if such are used. The 
cradle has slot and. gut arrangement similarto B. The 
slot in B begins at 7 inches from its axis, that of C at 
3 inches fromits axis. D is the platform on which the 
work is sawn. E is a pulley driven. by a strap from a 
treadle wheel twice or thrice its size. Ifa cone of three 
or four pulleys was here substituted it would greatly add 
to the capabilities ofthe machine. On the same axis as 
E are placed a large eccentric for the saw, and a small 
one for the cradle, the eccentricity of the former about 
four-fifths, that of the latter. about one-eighth of an 
inch. These eccentrics and their rings are made as in 
the Wheeler and Wilson sewing machine. If preferred, 
the eccentrics might be on the crank axis at once, but 
such an arrangement would need quick movement of the 
treadle, A sawroughly made afterthis model promised 
very well; itis not put forward as perfect, but a claim is 
made for correctness of action and novelty of construc- 
tion. Any hints for improving it will be thankfully 
received. — l . H. Hurst. 


SHOOTING BOARDS FOR- JOINERS. 
Sir, —I take this opportunity of sending a rough sketch 
of a shooting board for joiners’ use, in bringing the two 
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edges of boards true for glueing together, as I fancy it 
is not generally known, and its advantages over those 
generally in use will, I think, be at once seen. a, bed of. 
some hard wood; bb, table supported by blocks e ec ; 
d, a block carefully planed and fitted at right angles to 
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the table, With this board the whole of the plane-iron 


is brought into use, instead of one part only, as in the 
board usually adopted. Of course the plane-iron would 
have to be perfectly straight on its edge, otherwise it 
would bring the edges of the boards false. 

I send this sketch as a slight acknowledgment of the 
valuable information I have received from the ENGLISH 
MECHANIC, to which journal I wish every ae 

OINER. 


REPLIES TO QUERIES. 


TEE LATHE "AnD its Usxs.—George Fullager is 
right. There is an error in the drawing. The screw 
box represented on the pin is upside down, to cut to the 
shoulder the upper plate is removed, but the screw 
must first be cut asfar as possible with the plate on. 
To set the V is a delicate operation. When the box is 
made and tapped and the V itself to the same pitch, lay 
the latter so that the angleis exactly on the diametrical 
line A B, and also coincident with the smallest diameter 
of the thread. Select for its position the side where the 
first thread in the box is perfect. The iron must be 
placed so as to make the line of its cutting edgea tangent 
to the inner circle, which shows the smallest portion of 
the threads. Carefully hold the iron in position and. 


with a steel point make itall round, cut out its place 
and let the end C be rather deeper than the cutting part, 
because the thread of a screw in winding round its 
cylinder is necessarily thus inclined, Fititso that it be- 
comes part ofa thread of the guide screw. Then cut 


away a small portion of the thread in front of its edge. 
Do not do this until the iron has been fitted as above. 
If the tangential position and the diametrical is care- 
fully attended to, and the depression of the end C, the 
workwill be satisfactory. It only remains to cut the 
mortice for escape of chips.—Practican HAND. 

THE LATHE AND ITs Uszs.—Edwin Baker complains 
unjustly, he says the “ author does not even tell how to 
bore the hole through the sphere nor whether it is to be 
conical or cylindrical.” The words stand in print as 
plain as can be: “ before removing the finished:ball from 
the chuck, bore it through with tool Fig. 59, enlarge with 
51, and make the hole conical.” What can be more 
fully detailed P Again he says“ he does not mention how 
to make it,or fititinits place.” The making a box had just 
before been fully described, but let “ E. B.” again recur 
to the text. Make the hole conical, unscrew the chuck 
with the ball remaining in it, and put on another (chuck) 
with a piece of boxwood in it, large enough to make a 
plug to fit this hole, this plug when fitted is to be 
hollowed out, and converted into a box like Fig. 79 ; ifthe 
novice has arrived at the making ofa box at all, surely 
he can need no more minute directions. The method 
here described is in daily use, andthe result is in 
principle mathematically perfect. The figure of a sphere 
is here formed by the revolution of a circle upon its axis. 
The practical difficulties are great and to a true lover 
of the art,add zest to the work. The writer is aware. 
that for billiard balls, and perfect spheres, a special form: 
ofslide rest is necessary, but a description is necessarily 
reserved for a future page. Hand turning was alone de-- 
scribed in No. 73. Asto the question of callipers, they- 
ought to be perfectly made, and the firm of Holtzapffel,, 
Buck, or Fenn, will at any time produce a pair quite: 
correct. Any tool might be objected to if an inferior — 
sample is chosen. Yet once more“ his theory is ex-- 
ploded.” Solong as mathematical truth stands, so long 
stands the theory of producing a sphere in the sbove: 
way. It is the practical not theoretical part that is: 
necessarily faulty.—Pracrican HAND. 

Tux Larax.—William H. Hughes will make a usefull 
lathe in the way specified; a bed of mahogany ‘with. 
planed iron facing will be stiff and have an handsome 
appearance, It will be worth while to ask Whitworth 
or Muir the cost of fitting up back action (if sed), with 
the patent frictional gearing instead of the usual noisy 
cog wheel’s. IfI were to fit up a new lathe, I should 
certainly use it for conversion into a self-acting lathe ; 
a new bed of iron with V edges would be necessary, 
and the mahogany bed would be wasted. -Whether a 
self acting-lathe is worth its cost to an amateur is very 
questionable. It is delightful to be able to cut screws 
and turn truecylinders with notrouble, but after all how 
seldom do we require todo so. Nine tenths of amateur’s 
work can be done by hand alone, and ‘with a light slide 
rest worked by the hand, almost anything can be done. 
The extra cost of screws and change wheels would pay 
for what is really a large assortment of chucks and tools. 
—OLD Hann. 

SQUARE or Coucx.—‘ Clockmaker’’ had better make: 
a brass chuck, cut a round central hole larger than 
necessary for squaring, and turn a plug of iron to fit 
it, drill quite through the latter. He can thenmark the 
square at each endof the plug the required size, and file 
ittrue, Itcan then be put in place in the brass. It. 
can be screwed in or soldered.—_Onp Hanp. 

TURNERS SquarEs.—‘M. R. G.” can get the sliding 
turner’s squares, page 428, Fig. 62, at viz. Fenn’s, New 
gate-street, Holtzapaffel, Charing-cross, Buck, Newgate- 
street, or any regular tool dealer, though not at an ordi- 
nary ironmonger’s. If in the country, it is always the 
bes tand cheapest plan to make upa small order to 
one of these London firms.—OLp HAND. 

ADDRESS Wantep.—If‘G. P.” who asks for the loan 
of a card protracter, will send his address to me, I wilt 
send him one of Holtzapffel’s.—W. JOYCE. oa 

Apprzuss.—I see J. L. H. ” and another wish for my 
address. It is, Henry W. CARROLL, 17, Newhall-street, 
Essex-road, N.§ 

TEMPERING.—* G. O” will find the best way ito 
temper small taps is to heat them to a dark red, and 
then putthe tap end into melted beeswax.—J. KNIGHT. 

Incunator.—In answer to “ Romeo” I named glass as 
a bottom for the sake ofits transparency, so that the 
progress of incubation might be watched without dis- 
turbing the eggs. Zinc, or any other material would 
doas well, lam not aware that it requires any special 
provision for moisture in the process. I think a proper 
attention to the temperature of the drawer) will produce 
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both a healthful and succéssful hatching, if the eggs are: 
newly laid.—W. CROFT. 

Curtina our Bowzs.—An inspection of Fig. 1, will 
show “Sunderland” that after the first groove is cut,a 
very long straight hook can be placed beside the centre 
block, but it would be impossible to place it for the edge 
to cut. Butin Fig. 2,a small tool, Fig. 1, is shown in 
position, and it can be brought to touch, cut the block, 
and when gradually advanced till the shank of the tool 
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be. got nd-hax 
the: method in a few words. 


ae. l 
ee "Monni D. Q. A.” can get his model 
made by Smith and’ Sons, St. John’s-square, Clerken- 
well. The largest springs used are quarter clock springs, 
about 2% or 3 inches wide, and make 10 or 12 turns in the 
barrel, the strength equal to about 201b. weight ; if the 
model requires more power two springs would be best, 
in going parrels and pitching into one pinion. The 
` springs are. made. by R. Lord, 31, Great Sutton-street, 
Serkenwell.—HoROLOGER. . ee 
lees Spree: Sam Slick’ is informed. that 
I use bell metal polishers for arbors, having first brought 
up the surface with oilstone dust and oil and soft steel 
polishers; for flat pieces I use a piece of glass for the 
oilstone dust and a bell metal block for the sharp red 
stuf, and a white metal block for the fine red stuff: 
The polishing stuff must be well mixed up and kept very 
clean ; the polishers and blocks must be filed to clean off 
the old stuff, and then rubbed over with soft bread; put 
only alittle red stuff on the block and keep working it 
until ib is quite dry, the piece will then leave the block 
quite clean ; use bread to clean off the surplus red stuff be- 
fore: using the brush. ffthé piece is scratched put on 
some morered stuff {which must not be too wet) and try 
again. I can get on very well with hard steel, 
put have great difficulty with soft. I bought my 
white metal block at Houghton’s tool shop, in Lever- 
street, I don’t know what metalitis made of, it is harder 
than tin. I cannot get a good polish on soft steel with 
either this or the bell metal-block. I have also tried atin 
block, but this is worse than the others; the tin block 
answers well for lever scape-wheels, but I find larger 
wheels have aspeckledappearanée. Perhaps some cor- 
respondent “ well up,” will’ inform me and “Sam 
Slick ” what metal is used for hard and soft steel : and 
also how to polish large wheels, such as Geneva. centre 
h .—HOROLOGER. | a 
ae Warring.— Alice Martin” inquires how to 
make a secret ink. ‘The’ following process is the best I. 
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| plan, but I have not seen it given in the Enguisu 

| Mxonanic, in answer to many inquiries of how to make 

| holes in glass. 
X. W 


; exactly to its-place, then bore the hole with a bradawl, 
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Sorrenina Spging Warer.—Will some reader in- 


f me the best way of softening pump water for 


know of, and veryeasy. Procure of any chemist three - 
péennyworth of chloride of cobalt (which is a coarse brick 
red powder), and a.small vial fall of distilled water. Pour 
the distilled water over the “ chloride” untilit is all dis- 
solved. When done, theink is made. Now take a clean 
pen (quill is best), and write with the ink: the writing 
will be invisible. If you wish to. read it, warm ita 
little before afire, and gradually there will appear upon. 
the paper beautiful pale blue letters, which will fade if 
exposed to damp air, or cold, and may again be revived 
on application of warmth.—Jouw L. WHITAKER. 
Maxine Hores IN Giass.—Chuck in a lathe a piece 
of brass tubing or brass wire flat at the end, and the size 
of the required hole. Cement to the glass to be bored 
a thin piece of hard wood with a hole in it the size of 
the hole to be bored to serve asa guide. Supply oil and 
emery tothetubing. Press the glass against the tubing 
as it revolves, by means ofa burnt cork. This is an old 


culinary purposes, but more éspecially for making tea ? 
We all know that soda does for the latter, but is there 
any simple means of making the water soft without the 
use of soda. How long must pump water be exposed 
to the action of the air before it becomes soft?—A Wir. 

_Guass Housz.—Will some kind subscriber inform me of 
the cost of building a room (away from the house ina 
back garden) suitable for an amateur photographer to 
work in : the cheapest possible, as money is an object P— - 
Tom B. BROWNE. : 

Inpvotron Coru.—Will some experienced reader 
explain tome the difference between a medical coil and a 
Ruhmnkorff's, as I am about to construct one of the 
latter P—WHITEHALL. 

Covrring Correre Wirz.—Will some correspondent 
kindly inform me of a plan of covering copper wire so 
as to resist the action of wet lime? Itis required tó be 
buried in the plaster during the progress of a building. 
I have tried gutta-percha, covered wire and find it crack 
and split when the plaster has become thoroughly dry, 
causing imperfect insulation, and consequent waste of 
battery. India-rubber covered wire has shared the 
same fate, the moisture eating the outer and penetrating 
through the inner, or rubber covering causes an action 
‘which speedily destroys the wire. I have had this ` 
occur frequently in wires only buried a few weeks.— 
EARTEWIRE. 

STRIKING-OUT BOILER PLATES.—Can any reader assist 
me to the following information: Isthere any particular 
rule for striking-out the end plates of an egg-ended 
boiler, and what number of plates, size, &c., are there 
generally put in the end of one of thése boilers, say 3ft., 
4ft., 5ft., 6ft., and 7ft. in length ?—Jamus F, LANGLEY. 

PRINTING oN LEATHER.—Can any correspondent 
inform me how to print names on the ordinary brown 
leather portmanteaus without the paint rubbing off? I 
aae oe. oil paint and find that it does not answer.— 

Czummnt.—Can any reader tell me of a cheap and good 
cement for filling the joints of slate water tanks to 
prevent leakage.—BISHOPSTOKR. 

SECTION or Srzam Enainz.—The accompanying dia- © 
gram is a full-sized section ofa model steam engine 
cylinder, on each side, of which is cast a broad pars 


It may be modified in manipulation.— 


THanks to “ Experience” for his kind recommenda- 
tion. I find it is the system of electric bells, for which 
Mr. G. F. Smeeton of Halifax is agent, that I have seen 
at usé in hotels. Iwillcommunicate with him.—EARTH- 
WIRE. 

CHEMICALS.—I beg to inform Robert Martin in answer 
to his question addressed to me, that by what he calls 
hydrochloride of ammonia, common muriate of ammonia 
is meant. The chemicals he mentions are quite correct, 
andimay be obtained at any chemist’s, excepting perhaps 
the absolute alcohol, which is not always to be obtained 
in the country; but ordinary spirits of wine can be used 
by making allowance for the difference of strength. Mr. 
Martin may perhaps find it useful to know that if on 
mixing the ingredients tor the weather-glass, the solid 
matter be found to be in excess, by adding a littlemore 
alcohol, a portion of it will be dissolved, or ifthe reverse 
is thecase, the addition of a little distilled water, or 
water that has been boiled, will cause still more to be 
precpitated.—D mpavus. 

Maxine Picturn Framzs.—For the explanation of 
Charles Kemp, I beg to inform him thatthe best way to 
make picture frames is to have a small vice, and after 
having planed his mitres to put one of the lengths in the 
vice ; taking the other length in the left hand, hold it 


touch the mitre with glue, then drive in the brad with 
rapid but firm strokes; then turn it round and put in 
the other brad, always driving them between the jaws of 
the vice, which prevents the wood from splitting; put 
the opposite corners together first. With care and a 
little practice, this method will makea frame to perfec- 
tion. 2nd, The colour on gilt moulding is generally 
yellow ochre and glue. 3rd. Itis not usual to fasten the 
picture tothe back board, but ifyou have a frame back, 
put the picture on it with paste, with or without canvass. 
OnE In TuE TRADE. 

SULPHATE or Lxeav.—In reply to “Orion,” French 
sulphate of lead may be obtained from Thompson and Co., 
Sloa ne-street, Knightsbridge, London.—G. L. 

OSCILLATING Ene@inz.—I shall feel obliged to Mr. 
George Clark ifhe will give a working drawing of the 
valve of his oscillating steam engine, as I cannot under- 
stand how the steam actson the valve to get into the 
cylinder of the engine.—THomas CHUBB, Southampton. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Dr. Brargs Tenescorr.—Will Mr. Moss be kind 
enough to enlighten me on the following ? viz.: in that 
gentleman’s letter to “A, M.” on Dr, Blair’s method, he 
speaks of placing a concave lens of muriatic acid 
placed between two convex lenses of crown glass. 
How is the muriatic acid placed between the two 
convex lenses, and is there any proportion for the 
diameter of the lenses, and their distance, and has 
,the fluid lens to have any particular curvature or 
focal length? If I am not trespassing too much on 
Mr. Moss’s kindness, I should be glad if he will 
enlighten me upon the above, or inform me of any 
work in which I can find a description. If 1 
remember rightly, there was some notice of it ina work 
called ‘‘ Practical Astronomy,” by the late Dr. Dick, 
but I cannot obtain that work.—J. R. 

DISPERSION AND ReEFRaction.—My knowledge of 
optics is very scanty, but I am desirous of knowing if 
there is any simple method of discovering the different 
dispersive and refractive powers of various samples of 
glass of fluid. I shall be giad to know if I can accom- 
plish the above without the use of any complicated ap- 


Dating Macninus—Oan any reader send me a draw- 
ing and description of a machine used for dating railway 
tickets at the stations—the details of one would much 
please me ?P—ConuErt, 34, Union-road, Cambridge. 

VELOCIPEDE.—I shall feel much obliged to G. W. Bath 
if he will. explain the construction of his velocipedé, 
which he mentioned in No. 65 ofthe ENGLISE MECHANIC, 
He will, perhaps, communicate direct to me.—B. Cox, 
Foundry Cottage, Wate-street, Basingstoke, Hants. 

ELEctRIo BELL.—I have a small battery with ‘one 
porous cell, also anelectrifying machine. Is there any 
t way of making it ring a bell in an adjoining room, with 
paratus, I don’t mind any amount of trouble. I also |: little expense? Will some kind reader assist me?— 
beg to return my best thanks to Mr. Moss and other | NEEDLE. = ee 
gentlemen who have given me their kind assistance. | Curtrna Rarcurr Wauurs.—Will “J. P, G.” inform 
JUPITER. me what plan of cutter he uses to cuit a ratchet wheel, 

THE QUADRUPLE Star Mizar.—Will “F.R.A.S,” Mr. | and whether he can apply his holder as a univérsal 
J. M. Moss, or any other subscriber, be good | cutter? I have cut teeth of small wheels successfully 
enough to inform me whether the above-named star is | with a holder of my own invention, similar to his, and 
the middle one in the tail of the Great Bear or not, and | find it answer well with the guides on itself. My guide 
whether the small star, just visible to the naked eye, | and spindle wheel are made small, and there is no ~ 
close. to the last-mentioned one, is one of the quadruple | vibration.—AMIOI, . a 
system or notP Iam very much obliged to “F.R.A.S.” || Coarne Iron AND Stext.—Will some kind corre- 
and Mr, J.. M. Moss for their valuable advice respecting |' spondént answer the following questions :—1. What, is’ 
the telescope. It has set mé.to work. construc- | the bèst solution, and 2, what is the best battery, for 
ting one, from which I hope to obtain instruction and |i coating iron or steel upon copper or brass P—Joxw 
amusement.—H. G. S. _.  _ ff Bows. mer a B a 

MarziE.-Porisuine.—Will some experienced reader | VELOÇIPEDE.—“H. H,” being a machinist, and. 
give me-a little information about marble polishing ? I |i having formed a new design for a double velocipede, 
want to get a fine polish on some old chimney-pieces.— || with a view to increase the power and speed of those 
ANXIOUS. | useful machines, would be glad to meet with any person 

Pra Srrirrine.—Will some kind reader tell me how } willing to join him in either finishing one, which 
peas are split, and explain the sort of machinery used. |, “ H, H.” has commenced, or beginning a new one on the 
in the operation ?—DOMESTIO INFORMATION. . {/same’ principle, “H. Hy,” having great hopes of the 
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ultimate success of the plan. Direct, H. H., 4, Tor- 
riano-gardens, Camden-road, Camden-town. 

MARBLE AND GRANITE Sawine Macuinz.—In the ENG- 
LISE MECHANIC of Feb. 16, 1866, an account was given 
of a new invention for sawing marble and granite; it 
was then at work in Paris, since that time I have been 
at considerable expense and trouble in endeavouring to 
gain further information respecting the machine, but as 
yet without success. I have written to the Patent Office, 
to several engineering newspapers, and have even 
been to Paris, bat am unable to learn anything respect- 
ing the machine. Can any kind correspondent furnish 
me with information respécting the above?—ANOTHER 
IN A FIX. E ae T f 

HorizontaL Enaine.—I have a high-pressure hori- 
zontal engine, diameter oféylinder 13in., length of stroke 
26in., the speed of the ‘piston is about 210ft. per minute. 
My power is deficient, and I wish to add a little more to 
my engine, as economically as possible. I have alsoa 
small crank over-head engine, diameter of cylinder 8in., 
stroke17in. What I wish to know is, how much power 
I can gain by making the small engine a condenser, 
and supplying it with the exhaust steam from the larger 
one; alsoif the exhaust steam from the larger engine 
would be sufficient to supply a much larger condenser 
cylinder than the one of the small engine; ifso, what size 
should it be, and how many additional horse-power 
should I gain? Ishould also like to know the cost of 
adding a condensing cylinder to the engine P—P. H. W. 

Corxine Borrirs.—Can any reader inform me how 
corks used for champagne are forced into the bottle. 
If by machine where is it to bo procured P—CHAMPAGNE.. 

SKETCH or Vatve.—Can any correspondent favour me 
with a slight sketch ofa double beat valve as used in 
Cornish engines, with motion obtained by mitre gearing 
and cam. Can any one. supply me with the address of 
Mr. Thomas, machine slide maker.—J. F. 

STEEL FOR Screws.—Can.any reader tell me where I 
can purchase cheaply some,good steel; fit for making 
small screws P—KNIGHT. . . 

Exvectro-Magnetic .Hwernze.—Will ‘* Carbon ’’ or 
“ Electra’ kindly give me information on the following? 
Thave a great desire to construct an electro-magnetic 
engine, on the: plan that‘ Carbon” gave a sketch of in 
No. 54, page 32. lintend the electro-magnets to be stan- 
dards, and the iron cores to be charcoal.iron. I want to 
work the engine with two magnets, with fly-wheel 17 
inches diameter and 20lbs. weight, but Lam ata loss 
what size to make the magnets. I want to be informed 
the diameter and length of the iron cores, and the size 
and quantity of copper wire..to.be coiled on each, and 
whether the fly-wheel and pulley. shouid be irsulated 
from the shaft. they will be. fitted on,-andif.the shaft 
will do made ofiron instead of brass. I.should also like 


to know the weight it would be supposed to lift at each 


revolution of the wheel (I want one that will lift 30 or 
40lbs, the more the better), working it with four cells of 
Bunsen’s battery, and I should like to be informed how 
long the battery would be likely to work without any 
attention being paid to it, and how long the zines would 
. last working the engine at the rate of ten hours per day. 
This is apoint I particularly wish to know. An early 
reply will greatly oblige—Novicz. 

- SEwine MACHINE:.—AS I see the working man’s sewing 
machine is only £3 10s., while others are double and 
treble that amount, I intend to purchase a machine ; but 
the “ working man’s” is not in this town, and I „would 
like to know more about it. Perhaps some correspon- 
dent can inform me is the stitch alock stitch, or what 
makes the great difference in price—DunpDEE. 

VeLocipxp#.—I notice that the velocipede excites 
great attention among the readers ofthe Hna@uisH Mr- 
CHANIC. Will some of these readers give me their 
opinion upon the velocipede by caloric power?— 
CALORIC. ; 

PLAN FOR Crrcunar Saw WanrtED.—Is there any 
reader of the EnatisH Mecuanic who can give me a 
good plan of a portable circular saw table, with double 
slides, to take a 4ft. 6in. or 5ft. saw, not stiff acting, but 
so constructed that both ends may be made moveable by 
hinged joints—the whole when put together to be not less 
than 40ft. long P—Sanopian.. =e 

OscrLLating ENn@rnse.—Will George Clark be so kind 
as to give a more definite description of his plan of an 
oscilllating engine, given in No. 73 of the ENGLISH 
MECHANIC P—Scruron. 

Turning Larger Bowris.—Can any reader tell me how 
to turn large wooden bowls‘so as to cut the smallest out 
of the largest? J should like a precise description of 
the tool used for the purpose, and to know where they 
are to be procured? How are the bowls chucked for 
finishing P’ I understand that they are mostly turned 
a eras turners with very simple appliances.— 


ANSWERS AND NOTICES TO COB- 
RESPONDENTS AND READERS. 


W. M‘Nerant.—Received. : 

MANCHESTER.—l. We are not aware ofthe existence of 
such a society, 2. Explain yourself more clearly re- 
specting the pressure ofsteam. 3. Advertise in the 
Times newspaper, you will obtain an answer perhaps 
in four or five weeks. 4. If you enclose two postage 
stamps to Mr. Weale, Publisher, of High Holborn, you 
will receive a catalogue by return of post, 

AmatRuR Mxrcuanic.—We cannot possibly spare the 
space to give you the information you ask for, many 
illustrations would be necessary. 

Trios.—l. The “ governing down’ is done to save 

‘trouble. 2. The telescope is a good one, but is not all 
that the advertisement says. 

Scruton (Dundee).—Many thanks for your suggestion 
and good wishes. 
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J. Amorr.—We donot know ofany agent for Hooker’s 
pumps in this country, but should advise you to write 
to Munn and Co., 37, Park-row, New York, U.S., for 
information. 

W. J. M.—We must refuse to interfere in any trade 
disputes. 

Pranet.—Answered by another correspondent. 

H. R.—1. Our publisher can supply you. 2, The engines 
work very well for lathes or other light work. 

Tuomas EMERSON.—You can obtain No, 31, by forward- 
ing three stamps to our publisher. 

RAILWAY SLEEPER.—The suggestion is a good one, 

Joun WiLKINsSoN.—You can obtain the book from 
Triibner and Co., 6a, Paternoster-row. 

L. J. S.—Your case requires the careful consideration 
of a good solicitor, and to such we advise you to take 
it. Our conviction of the intent of the person is simi- 


- lar to your own. 


N. Prowsz.—We have ben told that the following; 
makes a good cement for broken cast-iron pots:—Take 
of quicklime and white of eggs sufficient to form a 
paste, in which mix iron filings; join the fractured 
parts with this, securing altogether till a set takes 
place. You can try it; we have not. 

SPECULATOR.—No good can come by bringing it for- 
ward ; it will be a long time before the money market 
is right. There has been much over speculation, 
works have been undertaken which cannot possibly 
pay interest on capitalfor years, and others have been 
started and have stuck. Al this is simply money 
lost, for years to come, if ever it be returned. 

Junror.—You are confounding the stone Porphyry 
with the philosopher of Tyre! Who was a man of 
universal information, excelling in the knowledge of 
history land mathematics. This is somewhat of 
a difference. If you have a ‘‘ Lempriére’s Classical 
Dictionary’ by you, you will find the philosopher 
under the head of “ Porphyrius.” 

L. Sprers.—Your complaint is wellfounded. If you 
will send at once to the Secretary, Glasgow Univer- 
sity, you will get a list of the subjects and the terms, 
With the practice you have had, and the proficiency 
you have gained in the shop, doubtless you could get 
employment to ‘fl up” while attending the classes. 
2. Yes, under Professor Rankine. 

R. F. (Compton),—You ar2 wrong, the reaping machine 
is noé an American invention. It was nearly perfected 
in this country—but before its day. 

BotaLLEK.—We would willingly give you space in our 
pages, but our readers have already objected to such 

. matters. being taken up, and therefore we are com- 
pelled to decline. We admire your style—your sub- 
ject more, but ‘‘ everything in its proper place.” 

S. S. C.—2ft. x 2ft. 6in. x 3ft.—this you will find ample. 
2. No such “thing” as perfect vacuum has been ob- 
tained. Your idea of reversing your column of mer- 
cury might. do—try it. 

HampsHizE.—You should communicate with the Secre- 
tary of the Royal Archeological Society. 

BreEse.—Mr. Mushet is, we believe, connected with a 
Titanic Steel company. The locality -of ‘ Titanic 
Sand,” as you term it, is not confined to New Zealand 

_ it is also found in the south-west of England. 

J. Przeston.—From Easton, Amos and Son, in the 
New-street, Borough. 

Aaron WezxB.—l. We cannot inform you where it can 
be obtained. 2. A method has been published recently 
inthisjournal. 3. Try Bridge and Co., 16, John-street, 
Minories—they are cork merchants, 3 

Axiguis.—Salts of lemon will answer for common 

‘writing ink. Sulphuric acid will extract printing ink, 
but injures the face of the paper. 

Poor APPRENTICE.—Write to Spons, bookseller, Bucklers- 
bury, for a cataiogue. They have two or three books 

- in stock that wiil be useful to you. Enclose two postage 
stamps, 

R. Fourts.—Try B. Fowler and Co., 22, Whitefriars- 
street, London; or John Warner and Sons, 8, Jewin- 

_erescent, London. These are good firms, employing 
experienced workmen.. 

E. H.—Salary from thirty to fifty shillings weekly. 

Send a circular round to the lists of drauzhtsmen, sur- 
veyors, and architects in ‘the Post Office London 
Directory. 

BrickKMAKER.—We are informed that the moulds have 
only just been patentedin America,. There is no agent 
in Hngland. 

H. L. K.—Try the following :—Iodide potassium, 50 
grains ; bromide potassium, 10 grains ; liquid ammonia, 
100 minims; water, 24 ounces. With an excess of 
alcohol, it will be found possible to dissolve a large 
amount of cotton, and give-a more textureless film 
than when a large proportion of ether is used. 

TusaL.—Most workmen when cutting steel down into 
lengths with the cold chisel, adopt one or other of the 
following methods :—They first nick the steel with the 
chisel, and then lay the cut across the square hole of 
the anvil, in order that the steel may lie hollow, and 
then strike it with the pane of the sledge hammer; 
sometimes the chiselis held in the nick, while the 
nick lies across the hole of the anvil, and the blows of 
the hammer directed upon the chisel; the steel is 
sometimes made to lie hollow by laying it across the 
anvil, at the same time hold a rod of iron, generally 
the poker, beneath it near to the nick, and then break 
it by striking with the sledge hammer, the blows of 
the hammer being directed upon the nick; sometimes 
the steel is broken by first nicking it with the chisel as 
before, and then striking the bar across the beak iron 
of the anvil. 

PrrERsHamM.—Photograph to hand. 

ExperimMent.—Oxalic acid is a dry poisonous acid 
obtained from wood sorrel, res2mbling Epsom salts, 
used for removing ink stains and iron moulds, and 
often sold as salts of lemon. 
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M, Jackson.—Cob-wallis a wall made of sbruw, s1uiee 
and earth. ae f 

Yovuru.— You cannot leave your situation withot 
giving the usual notice, 

R. Parxins.—The sketch was so very roughly executed 
that our draughtsman was unable to make a fair 
drawing of it, Try again. ; 

F. H. J.—The following is a good portable glue :—Boil 
one pound of the best Russian glue, and strain ; then ` 
add half a pound of brown sugar, and boil thick. 
When cold, the compound may be poured into small 
mouids, and afterwards cut into pieces. This glue is 
very soluble in warm water, and is particularly useful 
to artists for fixing their drawing paper to the 
board. 

W. Wriiramsson.—lIron of a light grey colour and high 
metallic lustre is usually very hardandtenacious. As 
the colour approaches to white, and the metallic lustre 
changes to vitreous, hardness and brittleness become 
more marked, until the extremes of a dull or greyish 
white colour, and a very high vitreous lustre, are 
attained, which are the indications of the hardest and 
most brittle of the white variety. - 

Young Mrecuanic.—Mix asphalte and drying oil, diluted 
with oil of turpentine, for bronzing or very pale 
gilding. . 

F. GREGORY (Burton-on-Trent).—Metal, 20s.; oxide, 203.; 
subcarbonate, 16s.; white B. P., 16s. 6d.; trisnitrate 
bismuth (average), 16s. 

HoroLoeEr.—Thanks for the trouble you have taken. 
The diagrams were received too late for the present 
number, but will appear in our next. 

J. H. Lanagiey.—We do not answer through the post ; 
your query is inserted in the usual column, 

A Poor Mzecuanic.—lf you publish a sketch you will- 
have but a poor chance of selling your invention. An 
advertisement in this journal would answer your 
purpose. The value of your old gutta percha depends 
much on your vicinity to a manufactory. We are not 
acquainted with the market price. 

N. N. N. (Rosherville).—Many attempts have been made 
to manufacture such paper, but, we think, without 
success. The advantage ofusing such paper would 
be a great one to the trade. We should like to hear 
from you again, and can promise practical advice, 

X. Y. Z.—Very many columns have appeared on the 
subject. Read carefully through the series of articles 
commenced this week, on the “History of the Tele- 

- graph.” : Dopa Si 

H. P.— Numerous articles have appeared. ‘Read the 
“ History of the Telegraph ” carefully. -Respecting 
the punt building, you had better apply to a practical 
boat builder. - - - 

ExcELSIOR will perceive that another correspondent-has 
answered Alice Martin. Onion juice, we are afraid, 
would give rather an unpleasant scent to a love-letter. 

F. Warrz.—Thanks for your communication; you are: 
perfectly correct. : a ae 

.G. E.—Your articles are of such small value ‘that it 
would be waste of space to insert your commuication 
in the “ Exchange.” You can purchase a good and 
cheap one of Mr. Cox, optician, Skinner-street, Snow 
hill, London. ee a : ane 

EXPERIENCE.—No drawings received with communica- 
tion. pete tS E i 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


The attention of the subscribers: to the -EneuisH | 
Mercano is especially directed to the advantages : 
offered by this column. No charge is made for ‘nétices; 
putthe columnis intended for the benefit of subscribers ' 
who wish to exchange articles only.. For all who Wisk: 
to sell, the advertisement colunins ‘are open at'an ex- 
ceedingly cheap rate of charges. That much tihe ana’ 
unnecessary trouble to all parties may be saved, sub-- 
scribers are requested to publish their names and’ 
addresses in their communications in. -this* column. - 
Subscribers are requested to condense their communi- 
cations as much as possible. l l 


ADDRESS.—Will Geo. Clark (whodescribes the oscillat- 
ting engine), of No. 73, and Thos. Matthews, who wishes 
to exchange cylinder for tools in No. 74, kindly send 
their address to ‘C. Swain ” 49, Stuart-street, Luton, 
Beds ? 

ADDRESS WANTED.—If Thos. Matthews (No. 74), wilt 
forward his address with particulars to S. S1., Aberkenfig, 
near Bridgend, Glamorgan, I think I shall be able to 
supply his wants. 

Apprxss.—In reply to the inquiry of Mr. E. F. Baker, 
of the 31st., I beg to say that my address is as follows: 
W. T, CRHESTHAM, Grafton-street, Ashton, U.L., and the 
Patent Office, 14, St. Ann’s-square, Manchester. 

Srwing Macuinrs.—I have Owen Jones’s “ Grammar 
of Ornament,” new, cost £5; also two quarter-plate 
cameras, £6; agalvanic coil, with batteries complete in 
mahogany box, cost £110s; also a silver watch, £2; a 
fine concert piccolo, worth 10s.; fine toned organ con~ 
certina, cost 1és.; a mellow toned” harmoniflute, with 
stop, lesson book, and box complete, cost £3 5s. Iam 
willing to exchange any of the above for a sewing ma~ 
chine, or a good screw-cutting foot-lathe, six centres or 
less.—R. SHELDRIC, Friar-street, Warwick. 

Ganvanic Cort.—I have two very powerful galvanic 
coils with carbon battery, also a magnetic electric mg- 
chine and parlour telegraph. I will exchange these for w 
good microscope or achromatic telescope, or a good har- 
monium,—Address, H. R., 6, Carlton-terrace, Gorton- 
lane, Openshaw, Manchester. 

ELECTRIC APPARATUS AND Booxs ror Maere Lax- 
TERNS.—I have a cylinder electrical apparatus, size of 
cylinder 11 inches, diameter by 13 inches long; 
several Leyden jars, conductor, discharging rod, 
electrical pistol, universal discharger, and insula- 
ting stool. I have also the following books :—Francis”s 
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“ Electrical Experiments” ; “ Rudimentary Electri- 
city,” by Sir W. Snow Harris, F.R.S.; Lardner’s 
“Manual of Electricity,; Magnetism and Meteoro- 
logy >”? Lardner’s “ Hand-book of Natural Philosophy, 
Electricity, Magnetism, Acoustics,” &c. Lardner’s 
. Rudimentary Treatise on the Steam Engine,’’ Fowler’s 

Phrenology,” Erasmus Wilson’s “ Anatomy; ” Holt- 
zapftel’s a Turning and Mechanical Manipulation,” Vol. 
3, coataining Abrasive and Miscellaneous Processes 
which cannot be accomplished with cutting tools. I 
have also a }-plate portrait lens for photographing ; all 
in good condition, Iam willing to exchange these for 
a pair of first-class magic lanterns, or dissolving view 
apparatus.—Jamzs WEBB, jun., Bloxwich, near Walsall. 


GaLvanic Cornt.—Machine for shocks, value £2. I 


will exchange it for a lathe to turn iron, of about the 
same value, —Address, J. T. F, D., Alpha-cottages, Hart- 
lands, Sevenoaks, Kent. 

CAMERA FOR Lens.—I wish to exchange a strong ł 

plate walnut camera, with three carriers, two dark slides 
and two boxes of glasses; a Doberiner’s lamp with 
platinum coil; and the pick of several of Aimard’s and 
Mayne Reid’s works; all in good condition, I will 
exchange them fora Dalmeyer’s triplet lens.—Address, 
W. Hepes, 10, Compton-terrace, Brighton. 
_ Tron ŪYLINDER.—I have an iron cylinder, diameter 
inside measurement, 2} inches length, 5} inches with- 
out port holes; well bored, with tup and bottom fittings 
and pistonrod to fit, well adapted for converting into 
a hydraulic press or steam cylinder ; also two other top 
fittings forsame size, cylinder as above, with piston 
rod, &c. I am willing to exchange these for a scientific 
or useful article.—Address, J. G., 12, Speedwell-street, 
Oxford. 

LATHE FOR Vicz.—I have a turning lathe (about 24in. 
heads), in good order, and I wish to exchange it. for some 
useful article, if I can so exchange with any subscriber. 
The lathe is worth about £2, I have also some parts of 
a model steam engine in brass (cylinder about 1gin. in 
diameter, x 23in. stroke), I should like to exchange the 
parts for something useful—such asa table-vice, or some 
useful book.—Address, W. M. Frnnay, Junior, 12, Rose- 
street, Garnet-hill, Glasgow. 

TURNER'S Squarzn.—''M. R. G.” inquires where he 
can get aturner’s square, as described in page 429, I 
have one which: I will send him for 48 stamps, and 
warrant it new and perfect. I have also two steam 
cylinders, with valves complete, oneis ljin. bore and 3in. 
stroke, piston, and stuffing box, all complete, made of 
gun metal; the other is lin. bore, 2}in. stroke, all com- 
plete, piston and valve, and brass, both very nicely 
turned and finished. I will exchange these for a good 
aneroid barometer, a nice fern case about 2ft. long, a 
good musical box, or a small model engine.—L. J. C., 
5, Summer-street, Sheffield. i 

MATHEMATICAL INSTRUMENTS AND LATHE FOR VICE. 
—I have a box of mathematical instruments in good 
order, and a beautiful little model lathe, lin. centre, 
metal bed, on metal standards, all bright. I will 
exchange these for an amateur’s vice for clamping or 
fastening to a table, or a good strong steam boiler, 
about four gallons capacity, or a well-constructed 
electro-magnetic engine.—A 21, care of Editor. 

MICROSCOPE FOR Fistp Grass.—In repy to‘ Mer- 
cator.” —I have an excellent field glass which I pur- 
chased about two years since for 49s. in leather sling 
case, silk velvet lining. Eye aperture 2 in., front do. 
2in. diam. Adjustable for width of eyes. Double slides, 
full length when withdrawn, 6 in. Japanned body, 
gilded brass slides and fittings. Will ‘*‘ Mercator ” for- 
ward microscope or send sketch and full particulars of 
same per. post.—Epwarp Hines, Thurso-place, Dere- 
ham-road, Norwich. 

Microscorz FoR Boox.—I have a compound micro- 
scope, new, 8s.; and Wood’s “Common. Objects for the 
Microscope,” and Thompson’s ‘Wild Flowers,” 3s., I 
would exchange for a work on practical mathematics.— 
Address, J. R., 24, Brazennose-street, Manchester. 

Brrp Cage FOR Sune REest.—I have a beautiful 
polished mahogany birdcage, ofthe gothic pattern; it is 
divided into three compartments ; the centre one, suit- 
able for breeding ; is 40 inches long, 25 inches high, and 
10 inches deep ; has doors for egress to each compart- 
ment; andis enriched with ivory knobs and spikes. I 
am willing to exchange this fora good six-inch com- 
pound slide rest, ora photographic half-plate camera, 
and lens.—R, M. W., 14, Carter-street, Strangeways, 
Manchester, 

` VERTICAL STEAM ENGINE ror Harmontum.—lI have a 
beautiful vertical steam engine, gun metal cylinder and 
jacket, bore 3 inches, stroke 4inches; gun metal slides, 
fly-wheel turned, and all fitted up to show at the exhibi- 
tion at Southampton; it is two-thirds ofa horse power, 
Suitable to a flour-dresser, for Comb’s Patent Brushing. 
I will exchange these for a good harmonium, or for a 
piano, value for value; the steam engine without boiler, 
cost £18, and has never been. used.—JAMES PERRATT, 
5, Clarence-terrace, Northam, Southampton. 

Crock, Srwine MACHINE, &c.—I have to give in 
exchange a 12-hour clock, in mahogany case, containing 
asmall organ with barrel to play eight tunes; it contains 
three octaves of pipes, wants putting into working 
order; Ihave also an excellent stereoscope with about 
a dozen slides ; a small American sewing machine; and 
an excellent Spanish guitar, with strong travelling case, 
valued at £3. These l will exchange for a good telescope 
or a good harmonium.—TsHomas HALDEN, Market- 
square, Stafford. 

MODEL Conservatory ror Mrcroscorz.—I have a 
small model conservatory for miniature cacti, &c., with 
stands within to hold eighteen pots, with porch 
entrance, in which is a miniature fern case on stand, 
and. aquarium on ditto. It was made for a horticultural 
exhibition. Having no further use for it I would like 


to exchange it for a good microscope or small model of 
i : [S 


. relative to the Age of Stone in China. 


Steam engine.—Address, GILDER, Fox and Hounds, 
Basingstoke. . 

CONCERTINA FOR ELECTRO-MAGNETIC MACHINE.— 
I have an English concertina in mahogany box: and a 
cornopzean. with silver-tipped mouthpiece; either of these 
I will exchange for an electro-magnetic machine, in good 
working order, or a battery for electro-gilding and 
electro-plating.—X. YX. Z. 

VELOCIPEDE.—I have athree-wheeled velocipede which 
I should like to exchange for a small pair of smith’s 
forge bellows, in good ~cmation, and a gun nipple screw 
plate.—H. E. TYDEMAN, 38, New-road, Gravesend. 

[We again request our correspondents to publish their 
addresses, as we cannot undertake the trouble of forward- 
ing letters by post.—Ep. E. M.] 

Fuy-wHEEL.—l have a capital fiy-wheel which I 
removed from a foot lathe when applying steam, I will 
exchange with “J. J.” forstocksand dies if he will for- 
ward to “E. H.” Thurso-place, Dereham-road, Norwich. 


ART NOTES. 


M. Chevreul, in a recent communication addressed to 
the French Academy, brings together some curious facts 
Ti seems that 
when Confucius was staying in the kingdom of Tchen, 
a bird. of prey fell dead before the King. Upon exami- 
nation, it was found to Lave been killed by an arrow 
armed with a hard sharp stone. Confucius was called 
upon to explain this, and related the tradition that in the 
year 1122 2.c., such a weapon had been presented as 
teken of sovereignty by Gu-ouang to the first king of 
‘chen. Search was made in the Royal Museum, and 
the weapon was discovered. ‘‘'‘l'his proves,” says M. 
Chevrenl, “* that even at that remote epoch iron weapons 
had already been introduced into China, and the Stone 
Age only lived in tradition.”? M. Stanislas Julien has 
confirmed this opinion by several extracts from Chinese 
encyclopedias, which put the existence ofa Stone Age 
in China beyond doubt. 

We understand that Mr. Richmond, R.A., has under- 
taken to restore the very interesting portrait of Richard 
the Second, which formed probably the most ancient 
well-authenticated likeness at the National Portrait 


Exhibition and isthe property of the Dean and Chapter 


of Westminster. | . 

The execution of the statue voted by Congress to the 
murdered President Lincoln has been intrusted to a 
lady whose name we hear for the first time, Miss Minnie 
Reearn. 

There has been an exhibition of modern pictures this 
year at Lille. 

The Norman nave of Leominster Priory Church, as 
restored by Mr. G. G. Scott, has been re-opened for use. 


RECENT INVENTIONS. 


A novel fog-signal has recently been erected on the 
island of Ushant, near Brest, for the purpose of warning 
sailors of the proximity of the land during foggy 
weather. The apparatus consists of a large trumpet 
fixed vertically on a reservoir of compressed air, sup- 
plied by a blowing engine worked by two horses. The 
bell of the trumpet is bent at right angles, and can be 
moved horizontally through an angle of 180°, so as to 
throw the sound in any direction. Communication may be 
made with the reservoir by means of a stop cock, so that 
a continuous or intermittent sound may be produced at 
pleasure. The sound is so powerful that it may be 
heard ata distance of three or four nau ical miles. It 
is stated that the authorities intend placing these trum- 
pets on several of the most dangerous parts of the 
French coast. 

PRESERVING Woop From Dxrcay.—The process of 
preserving wood irom decay, invented by Mr. Louis S&S. 
Robbins, of New York, is to be worked in this country 
by the “British Patent Wood Preserving Company.” 
Mr. Robbins’s process consists in first removing the sur- 
face moisture from the wood, and then charging and 
saturating it with hot oleaginous vapours and com- 
pounds, Itis pointed out that albumen is the constitu- 
ent in wood which first decomposes; and herein the 
process of decay and putrefaction commences, and 
proceeds until the woody tissue is destroyed. But the 
albumen in the sap is coagulated by the application of 
heat, and also by the antiseptic power of creosote, which 
the oleaginous vapours deposit in the cellular tissue. 
Coagulated albumen is insoluble in water, and hence it 
is not likely to be changed by exposure to ai humid at- 
mosphere. The essential oil, disengaged and vapourised 
by distillation, preserves the elasticity of the ligneous 
fibre of the wood, and protects it against injury from 
the ordinary vicissitudes of temperature and moisiure. 
When wood has been treated by coal tar, or the bitumi- 
nous oils, it undergoes a certain other change from 
subsequent exposure to the air. The essential oil loses 
a portion of its hydrogen, at the same time it takes up 
an extra portion of oxygen from the atmosphere, and 
hence it becomes resinous. ` Ét is claimed that the wood 
prepared. by Bethellis only fit for timber that is fashioned 
and adapted to the rudest forms and uses, such as rail- 
way .sleepérs, piles for bridges, wharves, piers, &e., for 
the reason that the surface is left covered with the 
grosser products of coal tar. But as the Robbins’ pro- 
cess applies the material in the form of vapour, the 
wood is left clean, and after a few hours exposure to the 
air it is fit to be handled for any purposes in which ele- 
gant workmanship is required. Neither science nor 
extraordinary skill is required in conducting the process, 
and the most perfect treatment under the patent in- 
volves but a trifling expense. 

Inprovep Steam Biowzr.—Mr. A. K. Ryder, of 
Hydeville, Vermont, U.S., has invented. an improved 


blower, which, although similar.in appearance to an 
ordinary blower, is altogether different in its principle 


and mode of action. Ibis driven by the direct action of 


a jet of steam, whioh is also brought in contact with the 
fuel in connection with the volume of air it carries with 
it. The steam is admitted through a pipe on the upper 
side, and is impinged upon the blades or fans which 
may be seen through the opening in the centre of the 
figure. The air is also drawn into the case through the 
same central opening, and carried round with the steam 
aud discharged at the outlet, as usual. It is claimed 
that by using the steam in this manner the quantity 
employed is no greater than though it was applied in 
the ordinary manner of driving the machine; while by 
thus forcing it directly into the firein connection with 
the air, it produces a beneficial influence in increasing 
the effective heat of the fuel, and in preventing clinkers. 
It is also claimed that this method has the advantage 
of forcing into the furnace more air than the blower 
could do were the steam applied to driving the blower 
by the use of a pulley, Several jets may be used for 
large blowers; and exhauststeam may be advantageously 
applied, either alone or mixed with live steam direct 
from the boiler. 

Sxırs.—The object of the invention of Mr. C. H. 
Murray, of Loman-street, Southwark, is to make the 
skip self-acting as to the delivery of the load, so as nob 
to require the attention of attendants to unfasten and 
fasteu the doors of the skip. To this end the bottom of 
the skip is made to consist of two doors or flaps, which 
are hinged or jointed to the sides of the skip, their op- 
posite sides being connected by links or chains to the 
lower ends of two vertical arms, which depend from a 
cross head, whereby the skip is lifted. l 


SCIENTIFIC NOTES. 


THE DANGERS OF PETROLEUM AS Sruam FurELr.—Itb 
is acknowledged that the only mođe of economically 
burning petroleum as a steam fuel is to convert the 
liquid into gas, either alone or in combination with 
steam, and use the gas to heat the water. The experi- 
ments, both in this country and America, have shown 
that to employ the liquid fuel it requires considerable 
care in the arrangement of special tanks and tubes, and 
in providing safety guards in the form of gauze 
diaphragms, clack valves, and water traps, to prevent 
the occasional back rush of flame, which a partially 
filled tube is subject to. This, combined with the fact 
that when petroleum is used it costs ten times as much 
coal, and that when coal oil is used at least half a dozen 
tons of coals are required to produce 1 ton of oil, whilst 
1 ton of oil will only do the work of 14 ton of coal, 
must effectually prevent the introduction of petroleum 
or coal oil as a Substitute for coal, except for experi- 
mental purposes, where cost and danger are of no con- 
sideration. 

CroLera.—Thereis probably a tendency at the present 
moment to confine attention too exclusively to the ex- 
ternal causes which favour thepropagation and increase 
the intensity of cholera. In the interests of the com- 
munity these are of cardinal importance, and ought to 
occupy the first place in any etiological inquiry. In the 
interests of the individual, however, 1b is desirable that 
the influence of personal condition and habits should 
also be carefully investigated. One of the visitors in a 
severely infected district says :—‘‘ My view of all the 
cases was, that whatever might be the outer influences, 
such as privy smells, sewers, or anything else of the like, 
it was always some inward state without which the out- 
ward was innocuous—it was the meeting of the two; the 
spark added to the ready prepared tnder. Some had a 
pérfect immunity, whilst old cases all turned up again, 
although in different houses,” &c. Oarelessness in food. 
want of personal cleanliness, neglect of the daily head- 


‘to-foot washing with soap and water—on which Mr. 


Edwin Chadwick justly lays so much stress,—the in- 
dulgence in spirituous liquors and other irregularities, 
have a most marked effect. The lower classes are in 
the habit of indulging in drink and dissipation on the 
last and first days of the week, and the cholera returns 
are always worst on the subsequent days. Personal 
predispositions should not by any means þe overlooked. 


CHEMICAL NOTES. 


Tax BLUE Mist AND THE Cronzra.—Mr, W. M. 
Williams, F.C.S., of Wrexham, believes that the blue mist 
described by Mr. Glaisher consists of ammoniacal ex- 
halations from decomposing animal and vegetable matter 
—the specialty of the blue mist, as contradistinguished 
from ordinary ammoniacal fumes, being the presence of. 
sufficient acid of some kind to forma volatile salt. He 
says his experiments go to show that an excess of acid is 
favourable to the formation of the blue fumes. One might 
speculate further upon the possible connection of this 
with the supposed acid principle of infection, &e., but 
further observation is most desirable, and he thinks the 
subject is worthy of a searching investigation. Living 
upon the flank of a Welsh mountain, he is not in a 


position to study the cholera mist by direct experiment ; 


but he says: “IfIam right in supposing it to be the 
fumes of an ammoniacal salt,a step is made towards the 
remedy. Something that will decompose or absorb such . 


‘fumes is required. Newly precipated: alumina, and com- 


pounds ofalumina, such as fuller’s earth. or newly baked 
clay, &c., absorb large quantities of ammonia and. com- 
pounds of ammonia. These may possibly be of some 
service if sprinkled about where the blue mist prevails. 
The testing of such blue mist for ammoniacal salts will 
be a matter of some difficulty on account: of the extreme 
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tenuity of the vapour. The best method will pı obably 
be to collect rain water which has fallen through it, and 
by carefully evaporating a large quantity obtain a suf- 
ficient concentration for testing. It would also be worth 
while to repeat the experiment of the French chemists, 
who walked about the streets of London with test-papers 
on their hats, and ascertained thereby the presence of 
sulphurous acid derived from the coal-smoke. The 
relative quantities of free acid in the atmosphere where 
cholera prevails and where it is absent can easily be de- 
termined, and would be interesting to know.”’ 
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METHOD FOR ASSAYING THE PURITY OF ARROWROOT. 
FROM THE Maranta.—M. Albers (Archiv. der Pharm. and 


Dingler’s Polytech. Jour.) gives the following method for 
discovering the presence of wheat or potato starch in 
the arrowroot of the Maranta. The following is the 
process :—Take one part of fecula and mix it with three 
parts of a proof liquor, consisting oftwo parts of chlor- 
hydric acid, sp. gr. 1:120and one part of water at the 
ordinary temperature. In three or four minutes pure 
arrowroot will not be affected by the acid liquor, but 
wheat or potato starch, on the contrary, will be changed 
to a transparent gelatinous mass, which becomes fluid 
by the further action of the acid, transforming the starch 
jelly to dextrine. When potato starch is the adulterant, 
it evolves a peculiar odour, well known to those who have 
made dextrine from it. When a mixture thus exists, the 
true arrowroot granules will subside as the gelatinised 
adulterant is converted to dextrine, and may be separ- 
ated by a strainer, washed, dried and weighed, and the 
relative amount of adulteration may be judged of ap- 
proximately by the consistence of the jelly at first 
developed.—Chemical News... - i i 
YIELD oF Essentia Ornis.—Zeise has distilled on a 
large scale, and gives the following as the yield calcu- 
lated for 100 kilogrammes of the original material :— 
Pimento, from. 24to3 kilos. Bitter’almonds, from 360 
to 420 grammes, Aniseed,2 kilos. Star anise, 4°15 to 
444 kilos. Cardamoms, 2'9-kilos. Camomiles (Anthem. 
nob.), 275 grammes, Camomiles (Matricar. cam.), from 
60 to 270 grs. Cinnamon, from. 420 grammes to 1°69 
klio.: Copaiba,. 58... to. 67.. kilos. Cubebs, 390-to 730 
grammes. Peppermint (dry), 680 grammes. Juniper, 
550 grammes. Savine, 2°75 kilos. Sassafras, 2 kilo. The 
distillation of cinnamon, the author says, used to be 
profitable, but now the yield of oil is small, owing to the 
practice of extracting the oil by steam in Ceylon, before 
the bark is sent to Hurope.—Journ. de Ph. et de Chim. 
Neues Rept. für Pharm., t. xv. p. 126. À 
OXYGEN EXTRACTED FROM THE AIR.—Mons. Tessié 
‘du Mothay has invented a process for obtaining a supply 
‘of oxygen from the atmosphere, which he proposes to 
show in operation in the Exhibition of 1867. The pro- 
cess is stated to be extremely cheap, and adapted to the 
production of gas on. a large scale. Permanganate of 
soda is the agent employed. A solution of this salt is 
placed, under proper conditions ana ata suitable temper- 
ature, to be traversed by @ current of air, by means of 
which the oxygen of the air is seized upon by the so- 
lution, and’ the nitrogenis set free. When sufficiently 
saturated with oxygen, the current ofair is replaced by 
a current of steam, which, without decomposition, drives 
_off the oxygen almost absolutely pure. The permanga- 
nate solution, which by the condensed steam has be- 
come diluted, is then concentrated by the addition of 
fresh salt, and the operation repeated. 


OBITUARY. | 

Samuel Maynard, the well-known mathematical 
bookseller, recently died in the Booksellers’ Retreat, at 
Abbott’s Langley, in his seventy-seventh year. He was 
self-taught. At twenty years of age he came from 
Taunton to London and opened a school in Clarendon- 
square, Somers’ Town, in which he was successful for 
some years. He then opened a small shop, in Crown- 
court, Fleet-streét, for the sale of mathematical books ; 
from whence he removed to Harl’s-court, Leicester- 
square, where he carried on business for thirty years. 
In his old age he was glad to accept an asylum as above, 
in 1862, where he remained until his death. All who 
had anything to do with mathematics knew the little 
booth-in Harl’s-court, crowded with old and dusty books, 
and the man who seemed to know all the English part 
of his stock. Mr. Maynard was a competent mathema- 
tician, and edited, for booksellers, various works on the 
lower branches. His particular study was the almanack 
and its construction: on this point he has left a very 
elaborate manuscript, which is at present at the apart- 
ments of the Astronomical Society. . 

Tus watt Mr. W. G. GINTY, Enegrngnr.—We have 
to announce the death of Mr. William Gilbert Ginty, 
-which occurred suddenly at Rio de Janeiro on the 13th 
ult. Mr. Ginty formerly followed the profession of a 
civil engineer in Manchester, and was engaged in the 
construction of the railway between Bolton and Liver- 
-pool. He was associated with a number of enterprises 
in Manchester. He removed to Rio on being engaged as 
the agent of the Baron de Maua, who then had the 
Imperial Gasworks on his hands. Mr. Ginty’s active 
and wise administration soon lifted that undertaking 
from a depressed condition into one of prosperity. At 
the request of the Baron de Maua, Mr. Ginty took upon 
himself the administration of the Tijuca railway, running 
from Rio to Tijuca Serra, and his energy was soon per- 
ceptible in the improvements he introduced. Some 
years ago the Himperor of the Brazils recognised his 
public services by conferring upon him the honour of 
knighthood in the Brazilian Order of the Rose. 

The papers announce the death of Mr. B. H. Blyth, 
chief engineer of the Caledonian Railway, at the early 
age of 47. Mr. Blyth- had taken part in many of the 
works of the Glasgow and South Western and Caledonian, 
and he had also laid out the Great North of Scotland, 

the Callander and Oban, and other lines. 
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PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal. 


LIST OF SPECIFICATIONS, &. 

2475. Cartridges, J. Broun—4d. 2476. Preparing and sp rning 
cotton, &c., W. Tatham— Is, 2d. 2477. Coke and charcoal ovens, &c., 
W. Morgans—2s. 4d. 2478. Washing and wringing machines, R. A. 
Brooman—6d, 2479. Steam engines, J. R. Arnoldi—4!. 2480. Com- 
positions for coating metallic surfaces, J. Boffey and C. W. Smith— 
dd. 2481. Paddle wheel. J. J. M‘Comb —1s.2d. 2482. Separating phos- 
phorous from metals, C. H. L. Wintzer—4d. 2483. Obtaining and 
applying sulphureous acid, K. Reece—4dd. 2484. Locks and latches, ©. 
Price—6d. 2485. Grinding wheat, &c., B. Wren—1l0d. 2486. Pencils 
and pencil cases, M. Nopitsch—4d. 2487. Lamps, J. Maublanc—&d. 
- 2488. Rifling fire-arms, &c., W. E. Metford—ls. 6d. 2489. Centrifugal 
pumps and fans, A. Rigg, jr.—4d4d. 2490. Ascertaining specific gravity, 
&c.. A. M. Bennett—Is. 2491. Chucks, E. T. Hughes—8d. 2492. 
Cisterns for steeping grain, ©. E. Davis—4d. 493, Propelling 
vehicles and ships, D. Spink—6d, 2494. Heating, evaporating, and 
conling, I. Smith and W. F. Batho—ls. 2495. Coffins, 8. Dunn—8&d. 
2498. Shoeing horses, W. E. Newton—8d. 2497. Manufacture of chains, 
bracelets, &c., C. Giuliano—4d. 2498. Sewing machines, R, A. 
Brooman—8d. 2499 Fittings for stables, cow sheds, &c., E. Cottam— 
10d. 2500. Oil casks, J. H. Pinckvoss—4d. 2501. Bleaching and 
washing yarns and fabrics, W. Schofield and J. Smith—10d., 2502. 
Steam engines, W. E. Gedge—l0d. 2503. Connections for pipes, &c., 
C. F. Cotteritl—8d. 2504. Reclining chair, GQ. Davies—8d. 2505, 
Cement, J. Duke—4dd. 2506. Dyeing, J. De Weweirne, jun., and A. 
Verschaffelt—4d. 2507. Collecting gases from blast furnaces, J. 
Addenbrooke, G. Addenbrooke, and P. A. Millward—l0d. 2508. 
Impressing designs upon biscuits, G. Gillett—4d. 2509. Telegraphic 
cables, J. A. Mee—6d. 2510. Life rafts, J. W. Hurst—10d. 2511. 
Ventilating spring mattrass, J. E. Townshend—8d. 2512. Breach- 
loading fire-arms, projectiles, and cartridges, E. Lindner—8d. 2513. 
Candlesticks, A. Hill—4d. 2514. Food for cattle. R. Willacy—6d. 
2615. Night-light apparatus, J. H. Johnsun—8d. 2516. Waterproofing 
hides and leather, J. W. M., Miller—dd. 2517. Feeding machinery for 

preparing and carding wool, &c.,W. E. Newton—I1s. 2518. Grinding 
cards of carding engines, S. Faulkner—6d. 2519. Weft winding 
machines, W. Longbottom—ls. 2520. Atmospheric buffing apparatus, 
T. Williams—4d. 2521. Preparing metals for electroplating, T. 
Allan—4d. 2522. Fixing sheet metal for roofing, J. W. Tyler—8d. 
2523. Extracting fibres tor manufacturing paper, ©. D. Abel—4dd. 
2524. Travelling cranes, D. Greig and R. Burton—10d. 2525. Clasps 
for fastenings, E. Jenner—6d. 2526. Railway signals, H. G. James— 
4d. 2527. Producing and combining gases for heating, S. C. Salisbury 
—l0d. 2528. Blast furnaces. S. C. Salisbury—8d. 2529. Manufacture 
of sheet iron or steel cylinders for boilers, &c., H. A. Bonneville—6d. 
2530. Submarine telegraph cables, H. A. Bonneville—4d. 2531, 
Covers ior dishes, bowls, &c., C. P. Button—8d. 2532. Sewing 
machine, W. R. Lake—8d. 2533. Carding engines, ©. Walker and 
W. Preston—4d. 2534. Manufacture of lozenges, &c., ©. Tinker—Is. 6d: 
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AT THE GUILDHALL COFFEE-HOUSE.—By Messrs. Chariton 
and Skinner.—ULeasehold residence, No. 80, Torriano-avenue, Camden- 
road, Kentish Town, term 93 years from 1851, at £5 5s. per annum— 
sold for £405. Freehold ground-rent of £21 per annum, arising from 
nine housesin Rock-terrace, Mitcham—£415. 

AT THE NEW AUCTION MART.—By Messrs. Debenham, Tewson, 
and Farmer.—Leasehold, three houses, Nos. 13 to 15, Pleasant-cot- 
tages, Paragon-road, Church-street, Hackney, producing £74 per 
annum, term 70 years unexpired. at £10 10s. per annum—£655. By 
Messrs. Butcher.—Freehold plot of building land, situate at Cudding- 


ton, Surrey—£210. Freehold plot of building land, sitnate as above— 


£400. Freehold plot of building land, situate as above—£290. By 


Messrs. J. and E. Baddeley.—Freehold house and shop, No. 35, - 


George-row, Bermondsey, estimated annual value £30—£330. Freehold 
shop and premises, No. 37, George-row, Bermondsey, let at £18 per 
annum—£245. : 

AT THE GUILDHALL COFFEE HOUSE.—By Messrs. Broad, 
Pritchard,and Wiltshire.—Freehold house, shop with factory, stabling, 
and garden, situate in London-road, Staines, let on leaséat £105 per 
annum—é£?2,600,, Freehold, three cottages and shed, with plot of 
garden ground, situate in Sunbury-road, Staines—£400. Freehold 
plot of building land, situate at Staines—£1,010. Copyhold meadow, 
la. Ir. 19p., situate at Staines—£600. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The Guardians of the Greenwich Union are desirous of receiving 
sealed tenders for the enlargement of the Union Workhouse, Wool- 
wich-road, Greenwich, Specifications and ‘orm of contract may be 
inspected at the Clerk’s Office, Union Workhouse, aforesaid, 

The Town Council of the Borough of Great Torrington, Devon, are 
desirous of receiving tendersfor the construction of aplan ofthe town ot 
Great Torrington, on a scale of ten feet to the mile, showing all 
dwelling-houses and buildings, and the level of each street, lane, 
yard, und cellar, taken from a datum line at the highest point of 
toe Particulars at Town Clerk’s Office, Great Torrington, 

evon. 

The Guardians of Mile-end Old Town invite tenders for the erection, 
on the Workhouse premises, of a cottage and certain sheds for stone- 
breaking, oaknm-picking, &c. Specifications at the office of Mr. 
Wm. Dobson, Architect, 145, Mile-end-road. 

Tenders are required for the completion of four houses, at Lower 
Sydenham. Particulars on application to Mr. J. Chester Lansdown, 
40, Torrington-square, London, W.C. | 

Parties willing to tender for the erection of a new Congregational 
Church, at Rugby, may inspect the drawings and specification at Mr. 
Simpson’s Gas-works, Rugby. 

The Water Committee of the Council of the Borough of Liverpool 
are prepared to receive tenders for the construction of two pumping 
stations, in the neighbourhood of Liverpool, consisting of buildings, 
engines, boilers, and other works. ,Specifications and forms of tender 
can be obtained at the Waterworks, Engineer’s Office, Hotham-street, 
Liverpool, 


The Trustees of the Hornsey Parish Allotments, are desirous of | 


receiving tenders for renting on building lease a freehoid plot of. 
land, containing a frontage of 234 feet, on the north-west side of 
Fortis-green-road, in the parish of Hornsey, and county of Middlesex. 
Particulars of Messrs, Prickett & Son, surveyors, 62, Chancery- 
Jane, W.C. 

Tenders are required for alterations and repairs to Gray’s Inn 
Coffee-house and adjoining property, Holborn, for R. P. Tebb, Esq. 
Plans and specification on application to Mr. H. W. Burgess, 16, 
Walbrook, E.C. . 

The Guardians of the Whitechapel Union will meet atthe Work- 


house of the Union, on Tuesday, the llth day of September, to receive . 


tenders and contract fot the erection of houseless poor wards for the 
Union, in Thomas-street, Whitechapel. Specification at the office 
of John Hudson, 40, Leman-street, Whitechapel, 


TENDERS SENT IN FOR BULLDIN 
WORKS. 7 


For additions to the Kent County Lunatic Asylum, Quantities 
supplied by. Mr. George Ruck, Maidstone :—Wallis and Clements (ac- 
cepted), £5,565. a 

For the erection of Convalsescent Wards at Southall School, Mr. 
nee bore Snell, architect. Quantities supplied :—Hanson (accepted), 

38 10s. 

For New Reform Club, 71, Jermyn-street. Messrs. Porter aud Mark- 
ham, architect, Quantitiessupplied by Messrs. Richardson.and Wag- 
horn:—Wells, £8.740; Coleman, £8,620: Bland, £7,896; Rider and 
Bon, £7,700 ; Hart, £7,650. - 

For house at Cheetham-hill, Manchester, or Mr, Rich. K. Cooper. 
Messrs. Hayley and Dawes, architects (exclusive of fittings) :—Thomp- 
son (accepted), £1,858. 
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LATEST PRICES 


METALS, 
COPPER. £s d. £s d. 
Best selected .. .. ar oF G perton 84 0 0 0 0 0 
Tough cake and tile .. .. e — 8l 0 0 00 0 
Copper wire .. s 1 ee ae per lb. 0 0115 0 0 0 
Ditto tubes .. 2. se ue eet — 0 012 000 
Sheathing and bolts .. .. «- perton 86 0 0 0 0 0 
BRASS, j , 
Sheets oo, se ue we ee we ee) perb 009 00 0 
Wire ea on ae os os ae ae oe aod 0 0 8# 0 0 0 
Tubes: an ai we? See ee | a te — 0 0 9% 00 0 
Sheets .. ne oe ee ee ue ~- 0 0 8 000 
; SPELTER 
Foreign .. se «of so of « «- perton 1910.0 19 15 0 
Zinc. l 
In sheets .. L. «2 ve ee oe o. perton 27 0 0 000 
, . TIN. 
English blocks .. ..° e ». perton 85 0 0 00 0 
Banca.. oe ee os ee oe oa a: —. 83 0 0 0 0 0 
Straits .. os o8 «5 os «es o — 82 0 0 000 
TRON. 
Bars, Welsh, in London .. .. .. perton 615 0 700 
Nail rods ee oe ae ov a8 oe ee rand 7 10 0 9 5 0 
Ditto, Staffordshire,in London.. .. — 810 0 817 6 
Bars ditto ditto.. s. .. — 810 0 10o 0 0 
Hoops ditto ditto.. — 950 10 0 0 
Sheets, single.. s. s oe os ee = 10 0 0 11 0 0 
Pig No, 1,in Wales Em seks eb as — 450 410 0 
Pig No. 1, on Clyde se aooe’ — 213 3 218 3 
Ditto, f.o.b., Tyne or Tees .. = 2 96 00 0 
Ditto, Nos. 3, 4, f.0.b., ditto .. — 266 27 0 
Railway chaiyvs ..  .. «1 oe os — 510 0 515 0 
Ditto spikes .. ss se se os oo -= 1 6 0 1200 
Indian Charcoal Pigs, in London ~ 7 0 0 710 0 
STEEL. 
Swedish, in kegs (rolled) .. .. perton 14 0 0 1410 0 
Ditto, in faggots se .. .. — 1610 0 1710 0 
English, spring IW a — 19 0 0 23 0 0 
QUICKSILVER se s. so «» per bottle 7 0 0 000 
LEAD. : 
English Pig, common... .. . perton 1915 0 0 0 0 
Ditto, ordinary soft se s. s.. oo — 20 5 0 000 
Ditto, (WB) .. s 65 ee eee — 22 10 0 000 
Ditto,sheet .. ss .e se os oe — 21 10 0 2115 0 
Ditto, red lead sa aal ae ee “Ss — 23 10 0 24 0 0 
Ditto, white .- s.e ss us se ne — 27 0 0 30 0 0 
Ditto, patent shot.. se ss us es —. 23 15 0 24 0 0 
Spanish Ss ae? tan ees “eee: 2 — 19 5 0 00 0 
PRICES CURRENT OF TIMBER. 
Per load— £ s. £ s. l Per load— £ s. £ s. 
Teak .sccccccccees . 10 0 11 0| Quebec, wht.spruce 1310 19 0 
Quebec, red pine .. 3 5 4-15} St.John, wht.spruce 13 0 15 10 
yellow pine .. 215 310] Yel. pine, per.reduced ©. 
Memel ............ 0 0 O 0} Canada, Ist quality 1710 20 0 
elm...... 810 5 0 2nd do.. 1210 14 0 
Dantzic, oak ...... 310 6 0} WMemel............°0 0 0 0 
fir... sa.. 2 5 310] Gothenburg, yel... 9 0 1010 
Memel, fir ........ 3 5 310 ` white... .8 0 9 0 
Riga . ..sessseees. 3 5 310] Gofie, yellow ...... 10 0 10130 
Swedish ......66.. 2 0 210] Soderhamn........ 910 10°10 
Masts, Queb rd pine 610 8 10| Christiania, per ©.. 
ylpine 5 0 6 0 12%. by 3 by 9in. 518 0:22 0 
A F n pa 00 00 ö peaked : a A P 
wood, antz. eck plank, Dut. , 
faee eeens 5 0 6 0| por dort, Sin } O14 1-4 
St. Peters 7 0 8 0O| Staves, per standard M. ` 2 
Deals, per C., 12ft. by 3ft. 9in. Baltic crown pipe . 200 0 210 0 
MISCELLANEOUS. 
£s £s £ s. £35. 
PuwmceSrone prton 5 0 8 0 | Olive, Gallipoli. .... 56 0 0 0 
Ons, &c. Cocoanut,Cochin,tun 55 0 0 0 
Seal, pale....pertun 44 0 45 0 | Palm, fine....,..,:. 41 10° 42 0 
Sperm body ...... 180 0 © 0{ Linseed. ... ......4010 0 0 
COG sed nse'geuane'e’ 48 0 0 0j Rapeseed, Eng.pale.. 42:6 0-0 
Whale, Sth. Sea, pale 44 0 0 0 | Cottonseed e... 30.0 38 0 


Om TRADE OrkcuLAR.—There is very little change to notice in the 
business of thé oil trade since our last, and quotations remain 
unaltered. with a steadily increasing’ demand for burning: oils. 
Prices: Petroleum, per gal, ls. 10d. to 28. Crude, per ton, £16, 
Spirit, per gal., 6d. to 10d. Lubricating oil, per ton, £10 to £18. 
Coal oil (refined), per gal., 1s. 6d. to Is. 8d.  Once-run,’ per ton, 
£11 10s. ; crude ditto, £7 103. to. £8; grease ditto, £5 to £16. Paraffin 
wax, per 1b., 3d. to 1s. ; ditto scales, per 1b., 2d. to 34d. 


~ “LONDON COAL EXCHANGE. 

Hastings Hartley, 18s.; West Hartley, 18s.; Wallsend: Hetton, 
a ; T Lyons, 18s. 9d,—Ships at market, 8; sold, 8; unsold, 0 ; 
at sea, 60. a 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. Awd II., & DUBLIN, 


PATENT PLUMBAGO CRUCIBLES 
THE. CRUCIBLES manufactured by ‘the 


PATENT PLUMBAGO. CRUCIBLE COMPANY, are the 
onty kind for which a Mepan has been AWARDED, and 
are now used exclusively by the English, Australian, and 
Indian Mints; the French, Russian, 
and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c., &.,; and have been 
adopted by most of the large Engineers 
_ Brass Founders, and Refiners in this 
country and abroad. The. great supe- 
riority of these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much More rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 

; considerable. f 

i z The Company have recently intro- 
duced Crucibles especially adapted forthe following purposes, viz. 
MALLEABLE Iron MELTING, the average working of which has proved 


` o be about Seven Days; Steel Melting, which.are found to Save 


Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zine Melting, lasting much longer than. the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

` The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &e., Stove Backs, 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 
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ADVERTISE IN THE ENGLISH MECHANIC. 


SCALE OF CHARGES. 8. 
WANTED TO PURCHASE, Thirty words ... 


2 

Every additional Ten words 
FOR SALE, Thirty words... .., 2 
Every additional Ten words ack Ssi e... Ô 
1 

0 

1 


ete ese 


SITUACIONS VACANT, Twenty words ... 
Every additional Eight words ... ine ane 


SITUATIONS WANTED, Twenty words ... 
Every additional Eight words bee and 
Postage stamps received from advertisers in town or country. 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


SITUATIONS WANTED. 
O IRONFOUNDERS.—The Advertiser is 


desirous of a SITUATION as FOREMAN MOULDER, has held 
a similar Situation for a good number of years, and is practically 
acquainted with all the Branches.—Address W. W., Office of ENGLISH 
Mecmanic, 3, Shoe-lane, Fleet-street, London. — 


NGINE DRIVER.—WANTED, by a Practical 
YOUNG MAN, a Situation as above.—Address, J, B., 50, Henry- 
street, Abinger-road, Deptford. Good references, 


ÞRASS FINISHERS.—EMPLOYMENT 


WANTED by a Young Man,—Address J., 68, Seymour-street, 
we 


| ABINET MAKERS.—A CARVER wishes 


EMPLOYMENT in a steady shop.—Address, 18, Princes-street, 
Stepney. ; . 


O OPTICIANS.—WANTED, by a Young 


Man, an ENGAGEMENT as SHOPMAN.—Adadress C. A. J., 10, 
Lancaster-place, W.C. 


HEELWRIGHTS (Master).— WANTED, by 


a Respectable Young Man, a SITUATION as IMPROVER, 
Address A, B., 14, Howard-road, Stoke Newington-green. 


HITESMITHS and BELLHANGERS.— 


SITUATION WANTED as IMPROVER.—Apply to E. 
Robinson, 13, Bull-inn-court, Strand. 


J EWELLERT (Jobbing).—A respectable Young 


Man WANTS. a SITUATION.—B. C., 21, Bull and Mouth-street, 


RDOROGDOODOa 


City. tin y 


ATCH MAKERS, JEWELLERS, and 
OPTICIANS.—A Business and Practical Man, thoroughly 
experienced, wishes for an ENGAGEMENT as MANAGER, &c. ; no 
objection to the country.—Address, E., care of Mr. Medcalf, 17, Camo- 
mile-street, City. . 


10 WATCHMAKERS and JEWELLERS.— 


WANTED, by a Young Man, a SITUATION as SALESMAN.— 


Address H, P., 4, Woobourn-terrace, New Twickenham. 


HEMISTS and DRUGGISTS.—A Youth, 
age 18, understands Physicians’ abbreviations, and with some 
knowledge of chemistry, wishes for EVENING EMPLOYMENT ina 
Chemist’s Shop; hours 6 to 10; no remuneration required at first. 
W. W., 11, Park-street, East-road, Hoxton, 


| SITUATIONS VACANT. 
` APPRENTICE WANTED, to MICROSCOPE, 


TELESCOPE, and General Scientific Instrument Manufactur- 
„ing. Premium required.—Apply, [first by letter, Chas. Collins, 77, 
Great Titchfield-street, Portland-place, London, W. 


ANTED, a WORKING FOREMAN, to 


Manage an Iron Foundry and Manufactory in the Country. 
Principal work done Kitchen Ranges, Steam power employed, and 
from 25 to 30 hands. Gas made on the works for supplying the 
town. Will have entire charge ofall material and the superinten- 
dence of Smiths, Fitters, Tin Plate Workers, Foundry Men, and Gas 
Stoker. None need apply who cannot produce undeniable references 
as to capability and character. ‘To a Steady Persevering Man it is a 
ror opportunity.— Address, B. B., 43, Cranbourne-street. London, 


ATCHMAKERS’ ASSISTANT WANTED, 
toa as a good Workman.—Apply to J. Hayward, Fore-street, Hert- 
IVOTER WANTED.—Apply 254, Totten- 


ham-court-road. 


WATCH JOBBER. One experienced and 


accustomed to Finishing.—Apply to Q. and J. C, Burrell, 
King-street, Sheffield. ki 


O SMITHS AND RANGE FITTERS.— 


Steady HANDS WANTED.—Apply to Mr. Thomas Richards, 
_dJronmonger, Wincanton, Somerset. 


PARTNERSHIPS. 
Wan TED, a small CAPITALIST, with about 


£300, to extend an old-established wholesale and retail 
Lider are peas E. J., Maddock’s Coffee House, 21, Tottenham- 
-court-road, 


HE ADVERTISER, who is witbout available 


capital himself, would introduce a very LUCRATIVE BUSI- 
NESS toa party having £100 at command on equal terms. Profits 
fully 100 per cent. Business to be carried on at Sheffield.—Address 
‘Sam Yates, care of Deacon’s Newsrooms, Leadenhall-street. 


WANED TO PURCHASE, 
ANTED, Second-hand, a MILL for GRIND- 


ING WHEAT, to be worked by one person.—Alpha, care of 
-Mr. Webb. Cheesemonger, Kensington. 


AV ANTED to PURCHASE, a Good Second- 


hand Small PLANING MACHINE, to plane a surface 12in. 


‘by 6in., to work by hand.—Apply to J. Howie, Broughty Ferry, 
Dundee, 


| ATHES (One or Two Good). Send price, &c., 
to Barber, Ivory Turner, 18, Yardley-street, Clerkenwell. 


MOULDING Manufacturers —Wanted a quan- 


tity of Mouldings for Almanac Work.—Apply 30, Lower Rosa- 
man-street, B,C. 


FOR SALE. 


ORFEITED PLEDGES for SALE. Bargains to suit 
every one. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention.— William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, $. 
Money Advanced. 


PoE PLOTS OF LAND, at West Brompton, 


North-end, Fulham, with good frontage and 
depths ; prices from £47 per plot, including every cost; 
a handsome sum can be realised by resale alone, the 
prices being first cost, payable by small deposit and 
monthly instalments of 10s., with immediate possession, 
to build hcases in much demand, or use for garden pur- 
poses, many of the plots being cropped; the estate and 
soil is first-class, and to secure the pick apply immedi- 
ately to Mr. Wm, Williams, Land Agent, 18, Queen- 
street, Cheapside. 


EACON and CO., of the Kennet Iron Works, Read- 

ing, have designed a new and beautiful little 

ENGINE of 1% horse power. The engines are warranted 
very goodin every respect, and the price £12. 


OR SA LE, Four Second-hand Portable Engines, made 

by HORNBY and TUXFORD, from 5 to 9-horse 

power, in good repair, suitable for Contractors or Agricul- 

tural purposes.—Apply to S. Atkinson, North Thoresby 
near Louth, Lincolnshire. 


MORAR MILLS and PORTABLE STEAM- 


ENGINES for SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Steam and Water Gauges, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.—T. T. TAYLOR, 4l, 
White-street, Borough. 

N.B.—Plant and Machinery purchased (Cash). 


SECON D-HAND PORTABLE ENGINE, with 

NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., and rollers 3ft., diameter. Price, com- 
Flete. £145.. Apply to Barrows and Carmichael, Engineers, Banbury. 


E ORIZONTAL ENGINES for SALE, ready 


for dellvery.—One 20in. cylinder, 3ft. 4in, stroke; one l6in, 
ditto, 3ft. stroke ; one pair l2in, ditto, Zlin. stroke; one lliv, ditto, 
2lin. stroke. One 4-horse power Steam Pump.—c, J. Spencer and Co., 
59, Cannon-street, London. ° 


QTEAM BOILER, Cylindrical and Egg- 
ended, 20ft. long, 4ft. diameter.—Apply to the Engineer, Mon- 
more Iron Works, Wolverhampton. 


SE: FOUR, and THREE-HORSE ENGINES, 


with or without Boilers and Gearing, cheap.— Tipton, Engineer, 
&c., Spring Fields, Wolverhampton. 


RON CANAL BOAT.—A capital Open Iron 


BOAT.—Apply to Mr. Thos, Taylor, Harp Inn, Walsall-street, 


Wolverhampton. 


TO BE LET OR SOLD. 
AWING-MILIS, Southern District ; extensive 


Premises; 12 horse-power Engine, 40 ditto Boiler, Sawing 
Frame Machine, 4Sawing Benches, Scale Board, and Splint Machines, 
&c,; incoming low; moderate rent.—Mr. Cox, 39, Gibson-street, 
Waterloo-road, S. 


W ORKSHOP (Large) to LET, measuring 43ft. 


by 24ft., suitable for a Wheelwright, Carpenter, and Builder ; 
also some Stabling and a Dwelling House, near the Nag’s Head, 
Holloway.—For particulars apply to Mrs. Flowers, 9, Grafton-road, 
Seven Sisters’-road, Holloway. : 


UILDER’S BUSINESS for DISPOSAL, 30 


miles from town. Established upwards of a century. Returns 
£1,000, principally jobbing. Price, goodwill, stock, and plant, £235. 
—Mr. Holmes, Trinity-square, Brixton, § 


PERIN’S PATENT FRENCH BAND 
SAW BLADES. 


Ce] 


a 
Oy SAMUEL WORSSAM & CO. 


NH Having purchased of M. Perin, of Paris, the sole 
iUt right to Importand Sell his BAND SAW BLADES 
throughout the United Kingdom, beg to announce 
Æ that they are now jin a position to supply these Saws 
i irom 1-16th ofan inch to 8 inches in width, and up 
Ke to 50 feet in length, 


The vast superiority of Perin’s Band Saws over any 
others in point of finish, toughness, durability, and 
evenness of temper, is now everywhere admitted. 


S. W.and Co. keep a large stock of all sizes up to 
2in. wide. from which they can supply orders to any 
gv part of the kingdom, within twenty-four hours 

- notice, 


For Price Lists apply to 


SAMUEL WORSSAM & CO. 
SAW MILL ENGINEERS, 
304, KING’S-ROAD, CHELSEA. 


FLOLLow ays PILLS are undeniably the finest 


medicine in the world for biliousness and indigestion, In all 
cases of deranged stomach, determination of blood to the head, bile, 
sick headache. liyer and stomach complaints, there is no medicine 
known that will give such immediate relief as these renowned Pills; 
young and old, rich and poor, patronise them, and so many cures are 
effected by their use, that their praise issounded from the torrid 


to the frigid zone ; in truth, all persons who travel consider them a 


necessary requisite. In sultry weather or warm climates, or in India, 
the blood becomes overheated, the liver torpid, the skin covered with 
prickly heat, and the whole system languid and exhausted Nothing 
so soon gives relief as Holloway’s Pills. 


THE WORKMEN’S FESTIVAL & INDUSTRIAL 
EXHIBITION, AGRICULTURAL HALL, 
| ISLINGTON. . 
HE OPENING CEREMONY will take place 


L THIS DAY (Monday), at Three o'clock, on which occasion an 
original composition, entitled “Ops ro Lanour,” written by John 
Plummer, and set to music by Dr. Spark, will be sung by Miss Louisa 
Vinning, Mr. Weiss, and One Thousand Voices. The Chair will be 
taken by R. CULLEN HANBURY, Esq., M.P. for Middlesex, supported by 
several Members of Parliament, and numerous Deputations from 
Working Class Societies. 


Admission :—Galleries, 1s.; Reserved Seats, 2s. 6d. 


In the EVENING, at Seven o'clock, the Inaugural Music will be 
repeated. Admission, ls. 


THE EXHIBITION, consisting of thousands of objects from 
all parts of the country, will be open Daily from Ten till Five, 


6d.; after Six, 24. Mondays, 2d, all day. Saturdays, from Three 
o’clock, 2d. 


EUROPEAN ASSURANCE 
SOCIETY. 


T the Ordinary General Meeting or 
Shareholders, held at the Chief Offices of the 
Society, 316, Regent-street, London, on Friday, the ist 
of June, 1866, Henry Wickham Wickham, Esq., M.P., in 
the Chair, it was announced that— 

The Premiums on the New Life and 
Guarantee Policies issued during the 
year amounted to ........... eiis ‘ins 

In the Fire Department, the Premiums 
on New Business amounted to............ 

Making the Total of Premiums on the 
New Business of the Year .................. £62,425 19 6 

The gross amount received in Premiums 
during the year was....... TETEE £310,623 11 7 

The Life, Fire, and Guarantee Claims paid 
during the year amounted, including 
Bonus additions, to.... £205,160 5 0 
It was stated that the progress of the Society’s 

Premium Revenue continued satisfactory, it having now 

reached the sum of £310,623, as against £169,658 in 1864, 

and £119,526 in 1860. 

The 31st of December last being the time appointed by 
the Deed of Settlement for an actuarial investigation of 
the affairs of the Society, the Directors have caused. the 
necessary arrangements to be made for that purpose, 
and the result of such investigation will be communi- 
cated to the Shareholders as soon as it has been 


£43,463 6 
£18,962 13 6 


completed. 


In the interim the warrants for the payment of the 
usual Interest, due June the 30th, at the rate of Five per 


cent., will be issued, payable on and after the 23rd day 
of July next. i 


James Furnell, John Hedgins, Thomas Carlyle 
Hayward, and Robert Norton, M.D., Esqrs., Directors, 
and F. W. Goddard, Esq., Auditor, were re-elected. 

HENRY LAKE, Manager. 


ROYAL INSURANCE COMPANY. 


The Annual Meeting was {held on Friday, August 10th, Charl e? 
Turner, Esq., M.P., inthe chair. 

The following is an epitome of the Report :— 

“FIRE BRANCH 

“The progress of the Company, as respects the amount of business 
effected, has been satisfactory, the returns of duty published by 
partiament, on the motion of the Chairman of this Company, ex- 
hibiting by far the largest measure of increase which the Company 
has ever experienced. 

“ The total net re a ae premium for the year, after deduct- 
i uarantees, is £414,733 13s. 

R “LIFE BRANCH. 

“Turning now to the Life Branch, it remains to be reported that 
the progress has been marked by unchecked success, This will be 
made clear by one or two statistical expositions, 

s Taking the four. previous quinquennial periods, it is found 
that the first, from 1845 to 1849 inclusive, commenced with a sum 
agsured for— 


Year 1845 of is . £23,849 .. and ended the period witha 

total sum assured of £272,796 
panne 1850... (95,650 .. do, do. 733,408 
TTT eee sa ROB SIG as a: do, 1,655,678 
aaa ramet he 449,242 .. do. do. 3,439,215 


And now the first yearjof the fifth like period, viz., 1865, the Company 
has granted assurances for £886,663, nearly twice the amount at the 
commencement of the last quinquennial period, : 

“Tf, therefore, the result of the total five yeats, ending in the 
year 1869, were to have a corresponding increase with the previous 
periods of five years each, the amount of business that would be 
effected in the quinquennial period now running would be more 
than has ever been on record in any insurance establishment in the 
country, i 

The Directors have likewise to report that the Life funds have in- 
creased by the sum of £103.146, the accumulative funds of this depart- 
ment now amounting to £740,458. As an addition of at least £100,000 
per annum to these accumulations during the next ten years may now 
be fairly anticipated, it is within reasonable expectation that during 
this period the Life funds will approach nearly to £2,000,000 ster- 
ling. 

i The Directoss propose to the Proprietors that a dividend be de- 
clared of 3s. per share, and a bonus of 4s, per share, together 7s. per 
share, free of income tax, ` Sees , 

“It is a matter of satisfaction to state that after withdrawing the 
amount of this dividend and bonus from the profit and loss account, 
a eredit balance will still remain to that account of no less than 
£62,076 9s. in addition to the reserve fund, which by the augmenta- 
tion of the year, now reaches the. sum of £116,913, 2s. 10d.” 

This repori was unanimously adopted, 

PERCY M. DOVE, 
Manager and Actuary. 
JOHN B. JOHNSTON, 
Secretary in London. 


Nee INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate. : 
Physician—Dr. BARR MEADOWS, 8 Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Hight, and 
on Wednesday and Saturday evenings from Seven till Nine. 
Free letters are available for necessitous applicants, 
THOMAS ROBINSON Hon, Sec. 
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IMPORTANT SCIENTIFIC WORKS HUMBER’S RECORD OF ENGINEERING, 1865. 
Published and Sold by Now ready, in imperial 4to. Illustrated by 40 Plates, with Photographic Portrait and Memoir of J. Re M'CLEAN, 
TRUBNER & Co Esq., C.E., Price £3 2s., half morocco, 
, l "9 


60, PATERNOSTER-ROW, LONDON. | A RECORD OF THE 
TS AMERICAN J QURNAL of SCIENCE) PROGRESS OF MODERN ENGINEERING, 1865, 


Dana, in connection with Professors Asa Gray, Louis Agassiz, IN 
Wolcott Gibbs, and others; Published every two months. COMPRISING 


The SCIENTIFIC AMERICAN; a Weekly CIVIL, MECHANICAL, MARINE, HYDRAULIC, RAILWAY, BRIDGE, 


Journal of Practice, Information, Art, Science, Mechanics, and OTHER ENGINEERING WORKS, 
Chemistry, and Manufactures, Subscribers’ names received. . . 

POCKET BOOK of MECHANICS and l With Essays and Reviews. 
ENGINEERING, containing a Memorandum of Facts and con- 
nection of Practice with Theory. By John W: Nystrom, C.E. By W. HU MBER, 
10th edition, revised, with additional matter. Roan, with tuck 
gilt edges. Price 7s. 6d: | : Assoc. Inst. C.E., arp M. Inst. M.E. 


A CYCLOPADIA of DRAWING ; designed This volume contains detailed drawings of the principal works executed in the Main Drainage of the Metropolis (excepting the Pumping 
as a Text Book for the Mechanic, Architect, Engineer, and Surveyor, | Stations, which will be included in a subsequent volume) ; and also detailed drawings of the Thames Embankment. : , 
comprising Geometrical Projection, Mechanical, Architectural, and Amongst the Illustrations are the following :—Metropolitan Main Drainage : Works on the Northern Side—Works at River Lea ; Bridge 
Topographical Drawing, Perspective, and Isometry. Edited by W. | over Marsh Lane and Bow and Barking Railway Junction ; Bridge over Main Line of Bow and Barking Railway ; Bridge over the Kast Lon- 
E. Worthen. Royal 8vo., cloth, 36s. don Water Works Feeder ; Details of the Reservoirs, Outlets intothe River and Penstocks. On the Southern Side—The Bellmouth Junctions 

Th PR ACTIC AL BR ASS and IRON | of the Sewers on the Bermondsey Branch ; Details of Reservoirs, and General Sections of Sewers. Thames Embankment : Steam Boat Pier, 

e i A : Westminster Bridge ; Landing Stairs between Waterloo and Charing Cross ; Landing Stairs at York Gate; Steam Boat Pier at Waterleo 
FOUNDERS’ GUIDE; a Concise Treatise on Brass Founding, | Bridge; &., &c., with full detailed Sections of River Wall and Subway. 
Moulding, &c., &c. By James Larkin. 5th edition, revised, with The Letter-press contains a full description of the works of the Main Drainago and Thames Embankment, together with articles on the 
additions. Post 8vo., cloth. Price 8s. Formation of Harbours, Ports, and Breakwaters, Fortifications, Rolling Stock, and Armour Plates. 


The MILLERS’, MILLWRIGHTS’, and 


cee GUIDE. By Henry Pallet: Post 8vo.; cloth. The following Volumes may still be had :— 

ice 12s. 

On the STRENGTH of CAST-IRON PILLARS; In Imperial 4t0. with 36 Double plates, drawn to a large scale, and Portrait of ROBERT STEPHENSON, 
with Tables for the Use of Engineers, Architects, and £3 3s. half morocco. 


Builders: By James B. Francis, Civil Engineer. 8yo., cloth 8s. 


The BOSTON MACHINIST, being a complete | A RECORD of the PROGRESS of MODERN ENGINEERING, 1864, 


School for the Apprentice as well as the advanced machinist, 


showing how to make and use every tool in every branch of the comprising Civil, Mechanical, Marine, Hydraulic, Railway, Bridge, and other Engineering Works. By 
n. with a Treatise on Screw and Gear Cutting. By Walter WILLIAM HUMBER, Assoc. Inst. C.E., and M. Inst. M.E., Author of ‘“ A Complete and Practical Treatise 
Fitzgerald: 18mo., cloth, 3s: , on Cast and Wrought Iron Bridge Construction.” r 

The CARPENTERS’ and J OINERS HAND. “ It is, as it professes to be, a résumé of all the most interesting and important works lately completed in Great Britain ; and containi ing, 


BOOK. By H. Y. Holly. 18mo., cloth, 2s: as it does, carefully executed drawings, with full working details, will be found a valuable accessory to the profession at large.”—“ Engineer,’ 


The GENERAL THEORY of BRIDGE CON- | Nov. 24, 1860. 


Pee . By Herman Haupt, A.M., Civil Engineer. 8vo., AL £ ‘th th b 1 ial át Ilustrated with 36 Double blate a trait of Mr 
cloth, L2s. so, uniform wi e above, Imperial 4to. ustrated wi ouble plates, and portrait o . HAWKSHAW 
The AMERICAN COTTON SPINNER, and i price £3 3s. ° : 


Cotton Splaniay. By R.H. Baled, Fork 8v0., doth, ba. o HUMBER’S RECORD OF ENGINEERING, 1863. 


A PRACTICAL HANDBOOK for MINERS, , . vee : . 3 
j “ i df th h 
METALLURGISTS, and ASSAYERS. By Julius Silversmith. Handsomely lithographed and printed, it will find favour with many who desire to preserve in a permanent form copies of the plans ang 


Bvo.. cloth. 12s specifications prepared for the guidance of the contractors for many. important engineering works.”—"‘ Engineer.” l 
LONDON : TRUBNER and Co., 60, PATERNOSTER ROW. LONDON : LOCKWOOD & CO., 7, STATIONERS’ HALL-COURT, E.C. 
Now ready. Author’s Edition. Greatly Enlarged, with an Atlas of = 
Plates. Price, Nine Shillings and Sixpence. Free by Post. . Now ready, Part VIII., price 38., 


RACTICAL and THEORETICAL ESSAY A - N E E 
CN THE DETACHED LEVER ESCAPEMENT. By M. M O D E R, N M A R I N E E N G I R I N G. 
Sees: For which the prize of Thirty Guineas has been B N. P. B GH CE 
awarded. l j R 
W. HISLOP, 108, ST. JOHN-STREET-ROAD, LONDON, E.C. oie ses alae 
SS S Parts 1 and 2 contain Four Plates of the Engines constructed by Messrs. Maudslay, Sons, and Field, and by 
Just published, crown 8vo.,cloth, 3s. Mr. J. F. Spencer. Parts 3 and 4 contain Four Plates of Details of Engines by Messrs. J. and W. Dudgeon and 
[PHE PRACTICAL MILLWRIGHTS and | Mr. J. F. Spencer. Part 5 contains Two Plates of Engines and Details, by Messrs. J. and W. Dudgeon. Part 6 
ENGINEER'S READY RECKONER, or Tables for Finding | contains Two Plates of Details by. Messrs. Dudgeon, and Section of Armour-plated Ship Hector, with Engines, by 
the Diameter and Power of Cog-wheels; Diameter, Weight, and | Messrs. R. Napier and Sons. Part 7 contains Two Plates of Details by Messrs. Dudgeon. The letter-press is 


ae i ae Diameter and Strength of Bolts, &., &, by | interspersed with Forty Practical Engravings of Engines and Boilers. 
London : E. and F. N. Spon, 16, Bucklersbury. London : E. and F. N. SPON, 16, Bucklersbury. 
Just published, price 1s., post free. 
HIMNEYS, FURNACES, and FIRE- NEW BOOKS JUST PUBLISHED. 


) TLACES ; a Book for the use of Practical Engineers and | ENGLISH COTTAGES FOR THE MILLION, FROM | STEEL AND IRON BRIDGES, and other large works 
PRMSTRONG an Appendix on Smoke Prevention, By ROBERT | FIFTY POUND UPWARDS, AND HOW TO BUILD | (on anew principle), giving SKELETONSTRUCTURES 


‘ THEM. Cloth, £1 1s. in Folding Plates and Woodcuts. 8vo., cloth, 16s. 
London: E. and F. N. 16, 4 ’ A > ~ 7 ; 
Loo E E | ENGLISH VILLAS, MANSIONS, AND LODGES, | IRON ROOFS. ATheoreticaland Practical Treatise 
JUST IMPORTED FROM NEW YORK, + from £800 to £10,000. Cloth, £2 2s. on the Construction of. By FRANCIS CAMPIN, C.E. 
18mo., cloth 2s. each, . 4to., with Plates and Woodcuts, 15s. 
HE ART of SA W-FILIN G, Scientifically PUBLISHERS, ATCHLEY & Co., 106, GREAT RUSSELL-STREET, W.C., LONDON. 
Hou ee ey ae A NEW LIST OF BOOKS SENT FREE TO POST-OFFICE ORDER: 


THE CARPENTER’S and JOINER’S HAND- 


BOOK, containing a complete Treatise on Framing Hip and J O H N S W A. I N 9 
Valley Koofs, 


With much valuable instruction for Mechanics and 


[HE BOSTON MACHINIST ; being a com- Pe ent cane ere ae! “meres 


plete School for the Apprentice, as well as the advanced 


Machinist ; showing how to make and useevery tool in every branch | Mechanical Mesigns. Ornamental Bestgns. Pictorial Mesigns. 


London : E. and F. N. Spon, 16, Bucklersbury. C ATALO GUES ILLUSTRATED. 
ee Sa i ee ee ALL WORK EXECUTED WITH THE GREATEST CARE BY 


Monthly, Price 4d.—Kent and Co., 51, Paternoster-row, at all Book- 


sellers, and at the Office of the B. H. Institute, 35, Northampton- i S KX. L L L E; D A. RR T L S T S. 


square, Clerkenwell, E.C. 
q aaa Sao oa on Estimates supplied with promptness. 
BANKRUPTCY AND TRUST DEEDS, with Country orders executed with the utmost care and despatch. 


Forms, Costs and Suggestions for Practical Improve- ee 266, STRAND, LONDON, W.C. 
ments. By G. M. WETHERFIELD, Solicitor, 54, Coleman- l 


Chancery, County Gout Suitors.’ NB MEN m a) SCIENTIFIC INSTRUMENTS 
consulted at very moderate cost. Of every description can be had at the Manufactory of 


UNIVERSAL BREAKWATER, 1s. London: J. WHALE. | wW LA D D, 


TURNERS AND FITTER’S HANDBOOK. MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
By T. A, E eas cole Arsenal, (BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
Fourth Edition improved and enlarged. 11 AND 12, BEAK STREET, REGENT STREET, W. 
ee above is acknowledged by Practical Sole Agent for Geissler’s Vacuum Tubes. 
Sojerrottting, o» ant to. Gontain the, most sel | Prize MEDAL, 1862, ror Microscopss, INDUCTION COILS, &C. g 
the most simple Rules for the above, never before published, ESTABLISHED EIGHTY YEARS. | 


3,000 copies having been sold in about two months. 


The trade supplied. i PAPIER MACHE ENRICHMENT MANUFACTORY. 
Latho ad Tool Makers, Reliance Iron Works, Cabforsie? W.SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
Halifax, Yorkshire. Estumates on receipt of Detailed Drawings, 
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«RECONNOITERER” GLASS, 


10s. 10d. SENT FREE. `= 
HIS “ TOURISTS’ FAVOURITE” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c.—Marquis ofCarmarthen. ‘The ‘ Reconnoiterer’ 
is Very. good.”-—Earl of Breadalbane., “I find it all you say; won- 
derfully powerful for so very small a glass,”’—Earl of Caithness. “ It 


is a beautiful glass.’"—Lord Gifford. “ Most useful.”—Lord Garvagh. . 


** Remarkably good.”—Sir Digby Cayley. “Tt gives me complete 
satisfaction, and:is wonderfully good.”—Sir W. H. Feilden. ‘ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. “ Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. ‘I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than four times its 
price.”—Notes and Queries. ‘“ What Tourist will now start without 
puch an indispensable companion ?”—The celebrated “ Hythe ” Glass, 


showing bullet marks at 1,200 yards, and men at 34 miles, 31s. 6d. The | 


above, bearing the registered trade marks ‘“Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Barom & Co., 98, Princes-street, Edinburgh, and 137, Regent-street, 


London, W. No Agents anywhere. woke 
INVENTORS ASSISTED 


TS, Securing, Carrying Out, and Disposing of 


their Inventions:—Apply to Messrs. B. BROWNE and: OO. 


British and Foreign Patent Office, 49, King William-street, London- . 
pridge. ‘ 
A Panpili gratis, on Cost of Patents, may be had on ap plication. . 


ASSISTANCE AND ADVICE TO INVENTORS. 
R. M. A. SOUL, (Member of Society of Arts) Patent. 
Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ATS. "A Cirenlar of Information free by post, on applica- 
tion to the Patent Office, 8, Leadenhall St., London, E.C, 
NAR. WHITE, BRITISH and 
iVi FOREIGN PATENT AGENT, 68, Queen-street, 
Cheapside, London, E.C. Mr. White having correspon- 
dents in the chief cities of Europe can present to his 
clients unusually advantageous facilities for Foreign 
Patents.. British Patents secured, and Provisional Pro- 

tections upon advantageous terms. ` . 


PATENTS FOR INVENTIONS. — Messrs. 


DAVIES and HUNT procure British and foreign patents at. 


moderate charges. Full particulars given in their “ Handbook for . 


Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
- London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


INVENTIONS secured by Patent or Regis- 
~* tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters). 
‘British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 


NVENTORS requirirg Home, Foreign, 

and Colonial PATENTS and REGISTRATIONS, may 
obtain advice and information from Mr, HENRY, Memb. 
Soe: Arts, Assoc. Soc. Engineers, Author of ‘‘De- 
‘fence ‘of. the Patent Law,” . Patent, Registration and 
Copyright Agent, 68, Fleet-street, corner of and entrance 
n Whitefriars-street. Technical translations, drawings 


and lithographs prepared. 


O INVENTORS.—Messrs. HARRIS 


and MILLS, Patent Agents and Mechanical 
Draughtsmen, No. 35, Southampton-buildings, Chancery- 
lane, W.C. (from CARPMAEL and Co.), undertake all 
business connected with Patents forInventions in the 
United Kindom, the Colonies, and all Foreign Countries 
Provisional protection, £8 8s. 


NVENTIONS PROTECTED BY 


PATENT or REGISTRATION, at. fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
Brewer (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


ie VENTIONS PERFECTED and all kinds 
of Machinery manufactured by S. SMITH, 204, High Holborn, 
London. : 


O INVENTORS—GEN ERAL 

PATENT OFFICES.—L. de FONTAINEMOREAD, 
4, South-street, Finsbury, London; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19 French patent, £7 10s. ; 
Belgian Patent, £3 10s. Circular gratis on application. 


TA N ee ee 
R TOTICE TO INVENTORS.—Office for 

' Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost bf. PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies: in every Continental State and in America. 
Established 30 years. Full information:as to expired or 
existing Patents at home or abroad: Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C, l 


TO INVE NTORS—The GENERAL 


PATENT COMPANY (Limited), 71, Fleet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
- Moderate Charges, and transacts all business connected with Patents. 


Unusual facilities offered. A HANDBOOK gratis. 
HARLES S. BAKER, C.E., Secretary and Manager. 


RO a 
Tq] ALE-CREDIT SYSTEM.— Patents 

secured upon very moderate charges. Money 
found. to work Inventions. Drawings, Plans, and 
Tracings prepared at the lowest possible terms.— 
Address Mr. Watson, INGRAM & Co., 9, Parliament- 
street, Westminster, London, S.W. © vos 


NVENTIONS and PATENTS 
WORKED or SOLD by Mr. COCHRANE, 27, Buck- 


at the first visit. 


lersbury, Cheapside, London. No Fee for Consultation. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


— [Supr, 7, 1866. 


BRITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. . 


‘Mr. A. H. MURDOCH having succeeded to the Business of his late Father, which has been established upwards 
of Thirty Years, offers his professional services to inventors. A circular, containing full information respecting the 
various modes of securing protection for inventions at home and abroad, may be had, Gratis, by applying (personally 


or by letter), at hia OFFICE FOR PATENTS, Y, STAPLE INN, LONDON. 
oodi: (RATE ES JZ aA 


i Chie TH a 
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AR. VAUGHAN, Memb 


8 guineas, A “Guide to Inventors” free by post. 


et of- the Society of Arts, British, Foreign, and Colonie! 
LY, . l Patent Agent, 54, Chancery-lane, W.C. 
Transacts every description of business connected with Letters Patent for Inventions. Provisional 


protection, 3 to 


WALLIS & Co.’s CYLINDRICAL ENVELOPE 


AND l 
PATENT “CAP” FOR MAPS, PLANS, DRAWINGS, &c. 


| Disc at end 


KENT GAS mame : = 
yere = A 


of * Cap.” 


= 


RENE CAS Tal | 
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Showing plan “Capped.” 


MESSRS. WALLIS and Co., beg to'draw the 


attention of the Colliery Proprietors, Mining Surveyors, Iron 
Masters, Engineers, Architects, &c., to their invention for the pro- 
tection and preservation of every kind of maps, plans, drawings, and 
indeed, of rolled documentsin general. ` 
Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends got torn or frayed ; and, from the want of a ready means of. 
reference, much time islost when any particular map is required, 


The invention of Wallis and Co. obviates these and minor evils. : 
Its advantages may be briefly said to be—(1.) That the'‘‘ Cap” prevents: 


the admission of dust, (2.) That it prevents the ends of the map, 
&c,, from being frayed, torn or damaged. (3.) Thatit economises 
space. (4) That it affords a ready index, there being six spaces on 
the ‘‘ Cap” for titles or numbers. Any map can be found without 
delay or trouble. Messrs. Wallis & Co.'s “ Covered Case ” for more 
valuable plans, maps, drawings, &c., will be found as useful asa tin 
case at one-fourth its prige. The cylindrical envelope is for the 
conveyance of maps, plans, &c., by book post, or otherwise; it 
affords great facilities for transmission saving the expense of wooden 
rollers, and can be used again and again. 


Can be had Retail of aLL Stationers, and Wholesale onzy of the 
f Patentees, 
Wu. WALLIS and'Co., Law and Parliamentary Stationers, 
1, Charles-street, Parliament-street Westminster. 8.W. 


OOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—Illustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Word. 29. Hart-street, Bloomsbury, London, W.C. 


ENGRAVINGS ON WOOD, 
VERY DESCRIPTION OF 


4 Pictorial Work for Publishers, Printers, and 
Advertisers, promptly executed, at the lowest prices, 
by J. F. NASH, 114, Strand, W.C. , 

Estimates and Specimen Book sent Free of Charge. 


ITY DEBT, COLLECTING AND 


CREDITORS’ . LEGAL INQUIRY OFFICES.— 
Annual Subscription, One Guinea, Commission 5 per 
cent. No trouble; no risk. Detailed particulars of Mr. 
WETHERFIELD, Solicitor, 54, Coleman-street, H.C. 


RAWINGS, PLANS, TRACINGS, &c., 


executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C. M. and T. are thoroughly 
practical Engineers, ; 


\TATHEMATICAL DRAWING INSTRU- 


MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


oe EE nre ; 


J. & W. E. ARCHBUTT, 


201, Westminster-bridge-road, Lambeth, near Astley’s Theatre, 
Manufacturers of the above, and every. description of Surveying 


Instruments, unequalled for quality and price. Illustrated priced 
Catalogues free on application. Every,Article Warranted. Second- 
hand Instruments of all kinds by the best makers always in stock. 


MATHEMATICAL INSTRUMENTS of 


finest quality at moderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from 10s. 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical D rawing Instruments, 5s. post free. 


ECOND-HAND OASES OF MATHEMA- 


J TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quads 
rants; Sextants, Universal Dials, Protractors, Circumferenters, Pris- 


matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, . 


&c., by Troughton and Simms, Elliott, Dollond, and. others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged. 
Catalogues forwarded on receipt of three stamps for each. 


YOUNG'S ARNICATED CORN and BUNION 


à PLASTERS are the best ever invented for giving immediate 
ease, Price 6d.and 1s. pêr box. Observe the trade mark, H, Y., 
without which none are genuine. May* be had of most respectable 
chemists in town and coyntry.—Wholesale manufactory, 16, Carthu- 
sian-street, Aldersgate-street, EC. London, 


BENSON'S 
WATCHES AND CLOCKS. 
STEAM FACTORY FOR CLOCKS AND 


WATCHES. . 
Watches from 2 to 200 Guineas, 
Clocks „` I, 200 ,, 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 
Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales, 
58 AND 60, LUDGATE-HILL. 


STEVENS’ SMODEL DOCKYARD, 

AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill. Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
‘heads, boats, anchors, cantions, etc., and every requisite for Model 
Rigging. Models made to scale, Ensigus, burgees, and signal flags made 
to order.. Steam-ergines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size: 14in, 
long, price 3s, 6d.; 19in. long, 5s. 6d.; 24in. long, 8s. Gd.; 30in. long, 
18s. 6d. ; 37in. long, 25s., Packed for the country with full directions 
for working. Established 20 years. 


ESSRS. WELLS AND HALL have always 
in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c, 
Also, Zinc and Lead Wires. . i 


THE NEW SPIRAL VOLTAIO WATER BATTERY, 
' Indig-rubber and Shellac Varnishes supplied. 
MANSFIELD-STRE“T, SOUTHWARK, S.E. 
AnD 21, GUTTER LANE, EC. — 


HEEL, RACK, and SCREW CUTTING, 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch. Dividing plates drilled or lined, Screws cut to au- 
size or pitch.—_J. WILKINSON, Engineer, St. George’s Works, 83, St. 
George’s-road, S., London. 


PATENT SAFETY GAS TAP. 


Explosions resulting from  Carelessness or Accidental causes 
are rendered impossible by the use of the above, which may be had of 
all Gas Fitters, and the Patentee, J. MACINTOSH, Jun., Craven 
Chambers, 10, Strand, London, Agents wanted, 


TO MOP, BRUSH, AND. BROOM MANUFACTURERS. 
QAMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


HE NEEDLE DOOR-LATCH is a great 


novelty. x 
HE NEEDLE DOOR-LATCH is perfectly 
A unpickable, | | 
\HE NEEDLE DOOR-LATCH is the securest 


lock made. - 


MHE NEEDLE DOOR-LATCH is the cheapest 


patent lock made, l 


NHE NEEDLE “DOOR-LATCH is’ the best 


lock ever made. 


HE NEEDLE DOOR-LATCH is to be had 


Wholesale at the Works of the Patent Unpickable Lock Com- 
pany (Limited), 237 and 239, Euston-road, and Retail of all Iron- 
mongers. — ee 


WESTON and CO., HAND-RAIL 

e MANUFACTURERS, 80, Whitecross-street, E.C., 

beg to inform Architects, Builders, and the Public, that 

they undertake every description of SOLID AND 

VENEERED HAND-RAILING, Including Tron Cores, 

Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. — 


THOMAS SMITH, 

109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders,’ & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular_of upwards of Fifty Trades for 
Disposal. l 


Spr. 7, 1866.] 
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 UPFIELD GREEN, zp 


JOINERS’ HALL BUILDINGS, 79, UPPER THAMES STREET, EC, 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER, 


PLANS, 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 


WHEELER & WILSON’S SEWING MACHINES, 


Are now able to supply makers of the above machines 
with all the castings, &c., required for them. Also 
Hooks ready for use, well-finished, and every one tested, 

A complete set consists of Stand, Crank, and Pulleys; 
themachine castings planed and bored; together with 
aHook in good working condition, which will be for- 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. 


RANTS PATENT PORTABLE. 


l RAILWAY, with trucks and turn-tables, is 
acknowledged by purchasers to effect a saving of one- 
half in labour for earth moving, and to be invaluable 


for clearing root crops off the land and for running out | 


farmyard manure, especially when the land is too wet 
for carting. Earth moved and lakes emptied by con- 
tract. Full particulars on application to Mr. J. Grant, 


at his Steam Factory Love-lane, Bankside, Southwark, 


HEATED AIR ENGINE. 


OR all small purposes, such as driving Printing 
$ Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the aboye Engine is the cheapest that 
can be found. 

Tt can be run for 10 hours a day, for an expense of 
‘from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it aday, No 
water being used all danger of an explosion is done 
away with. For further particulars apply to 


W. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


ECOND-HAND and NEW MODEL STEAM 
ENGINES, Beam, Table, Horizontal, Vertical, Locomotive, 
Oscillating, &c, wit]. and without the Boilers. MATHEMATICAL 
INSTRUMENTS, PHOTOGRAPHIC APPARATUS, MUSICAL 
BOXES, Ordinary, Drum and Bells, Flute, and Tremolo Flute 
nccompaniments, MICROSCOPES, TELESCOPES. OPERA GLASSES, 
&c, DISSOLVING VIEW and MAGIC LANTERNS, and SLIDES 
by all the best Painters, Catalogue three Stamps. JAMES BOWIE, 
178, HIGH HOLBORN. 


SOUL AND CO., 3, LEADENHALL STREET, 
LONDON, E.C. 


Pressure & Vacuum Gauges. Marine Engine Governors. 
Steam Engine Indicators. | Engine Room Telegraphs. 


Engine Counters (& Clocks) | Salinometers (Long, How). 
Engine Room Fittings and | Thermometers, 
meters, 


Hydro- 
Tools. oe 
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IRON MERCHANTS, 
‘SNOW HILL, 


BIRMINGHAM. 


One Minute’s walk fromthe Great Western Railway Station, 


R, 4 $ 
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BOOKS OF SECTIONS SUPPLIED on APPLICATION. 


BY ROYAL LETTERS PATENT. 


JNO. COPPARD AND CO’S 


Appliances for 


ROUGHING HORSE SHOES 


Are so simple a lad can fix them in afew seconds, they 
are far more effective than the old method. 


Price 8s. per set, Straps, 6d. each. 
PROSPECTUSES WITH TESTIMONIALS FREE. 
AGENTS WANTED.—APPLY 


84, FLEET-STREET, LONDON, E.C. 


DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS 


EXECUTED WITH 


RAPIDITY AND ECONOMY. 


a | NEW PHOTOGRAPHIC DENS, | 
“EXTRA RAPID,” FOR Eo a aca PORTRAITS, 
rice £7 7s, 3 


l ALSO E 
SHEPHERD'S “CARTE-DE-VISITE” LENS, “5, 1,” 2in. Diameter, 4gin. Focal 
Length, to take Portraits in 12ft. from Sitter to Lens. Witha set of Waterhouse Diaphragms, in 
morocco case 


“Wg, 25) 22in. Diameters, 6in. Focal 
With a set of Waterhouse Diaphragms, 


SHEPHERD'S “CARTE-DE-VISIPE” LENS, 
Length, to take Portraits in 18 or 19ft. from Sitter to Lens. 
in morocco case .., 


£s. 
44 
T-T 


PHOTOGRAPHIC CHEMICALS AND MATERIALS. 
SQUIRE & Co., 52, KING WILLIAM STREET, LONDON BRIDGE, E.C. 


“EXCELSIOR,” “ PRIZE MEDAL” 
Family Sewing & Embroidering Machine 
WITH ALL THE LATEST IMPROVEMENTS. 
T? easy to operate, simple to learn, quiet in action, and not liable to 
derangement... It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 
inch, willnotrip. Price from £6 6s.—Price Lists Free, 


WHIGHT & MANN, | 
143, HOLBORN BARS, LONDON. 


. MANUFACTORY—GIPPING WORKS, IPSWICH. 


eres 
eal 


THE WORKING MAN’S SEWING 
MACHINE. 
Honourable mention awarded at the 
WEST LONDON INDUSTRIAL 
EXHIBITION. 


For Families, Tailors, Dressmakers, Mantle- 
makers, Umbrella makers, Ladies’ outfitters, 
Embroiderers, &c., &. It is exceedingly == 
pipo a ree eo eee i = G 

_ understood and worked by a child, an ee 
strangers to machinery can readily understand One-twelith full ai 
it from the illustrated instructions sent with it. Its work is quite elastic, 
stronger than that done by hand, and will not wash or wear out before the 
goods themselves. It uses silk, worsted, thread, or cotton, from one ordinary 
reel, using less to produce the same strength than any other class of machine, 
The only essential extras really requisite are, say one dozen mixed needles, 
Is. 6d.,and oil can, 6d. Withits latest improvements it works on thick, thin, 
on J ECN Y or glazed goods, without alteration, and on the receipt of a P.O.O. for amount, 
wv << WEES, =. made payable at Pentonville-road, one wi. be sent to any address. 
= = W., STAINTON, 26, LIVERPOOL-STREET, KING’S-CROSS, LONDON. 


= X: : In addition tothe above the attention of Shoemakers is called to the Duplex, 
eee Or double action machine, for doing their ordinary work, as well as putting 
i new elastics into old boots, &c. l 


PHILLIPS & COMPANY’S The Best and Cheapest Teas 

ol g In England are at all times to be obtained at . 
PHILLIPS and COMPANY, Tea Merchants 
te a 8, KING WILLIAM STREET: CITY, LONDON, E.C. 
ve >, Strong to Fine Black Tea, 1s, 6d., 2s., 2s.. 6d., to 3s. per Ib 


AA ] 
Most Delicious Black Tea is now only 3s, 6d. per lb. 
RICH, RARE, CHOICE COFFEE, Is. 4d., 1s. 6d., 1s. 8d. 
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ON koa E A PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
Nh J”. THE ‘BEST AND CHEAPEST. Inferior Houses copy this statement for 


obvious reasons. Therefore be particular in addressing to 
PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
TRADE MARK, London, B.C. 


A PRICH CURRENT FREE. SUGARS AT MARKET PRICES. i us 
PHILLIPS and CO. send all goods CARRIAGE FRE” , by their own Vans, within eight miles of No, 8, King William- 
street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN IN ENGLAND, if to the value of 40s, and upwards, PHILLIPS and OO, have no connection with any House 
in Worcester or Swansea, 


BOOTS! BOOTS!! BOOTS !! 
Att PERSONS REQUIRING COMFORT, NEAT 


NESS, and DURABILITY in the above named articles are invited to | 
try the “ EUPODION BOOTS” with “ MOLE’S PATENT HEELS,” they are \i i 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes, À 


EUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and 
6, Pembroke-terrace, Gloucester-road, Regent's 


Park, near Chalk Farm. | | 


A Gi eas | ‘i oe 
| ~ THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. “tia! 
Lonpon Acunrts.—Mr, J, McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland, 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr, Chapman, Leather Seller, 
Kennington-lane, S.E, 


LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 
Lathes Complete, £7 5s., £9, £11, £16 16s. 


Chucks, and all kinds of apparatus fitted to lathes. 
Engineers’ FILES and toons of every description. 
AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills ; 
AMERICAN SCROLL CHUCKS OF ALL SIZES. 
OSEPH BUCK, 

124, NEWGATE BO E.C., and 164, WATERLOO 


AMATEURS’ 
LATHES. 


Rd. PEARCE, 


LATHE & TOOL MAKER 
fand MACHINIST, 


77, GT. SUFFOLK- 
STREET, 
BOROUGH, 8.E. 


Si ena Lathes ready for use 
ara waaay from £3 10s. 
LATHE WORKS. 
QAMUEL COHEN AND SON, 
! ENGINEERS and MILLWRIGHTS, LATHE avd TOOL- 
MAKERS, SMITHS and IRONFOUNDERS, 84 and 85, Cow Cross-street, 
and 5, Greenhill-rents, West Smithfield, London, E.C., have on hand the 
largest stock in England of every description of hand or foot lathes, 
self-acting and screw-cutting lathes, punching and shearing machines, 
four-pillar standing presses.—Screw-cutting, Turning, Boring, and 
Planing for the Trade.—Several second-hand planing and drilling 
machines to be disposed of,— Ilustrated Catalogue on application, 


SP 0s 
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\FACHINE TOOLS, AS LATHES, 
À Drilling, Slotting, Planing, Shaping, Screwing, Punching, 
fnd Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular 
¿aw Benches, Lifting Crabs, Jacks, - Blowing Fans, Small Steam 
tugines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
10k, EDWIN J. OXLEY, Engineers’ Tool Depot, 43, Port-street, 


Manchester. 
| | a Opposite the “NAPIER,” 
BRANDON ROW, NEWINGTON CAUSEWAY, S.E. 


Ditto, Cast. 
Columns, 
Tanks. 
Railings. 
y Staircases. 
: Machine Castings. i 
Roofing. 
AN kinds of Cast or. Wrought 
. Iron Work estimated ar |! 


designed, 
D HOISTS FITTED WP 


JOSEPH STANLEY, 
(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ 
MAKER. 
33, FIELDGATE-STREET, WHITEOHAPEL-ROAD, E, 
Patterns designed and arranged trom instruction according to 


requirement, 
Castings for Model Engines kept in stock. 


QTEAM PUMPS, for Feeding Boilers, Raising 


E Water, Turning Auxiliary Power, &c. Sizes from 24in. to 
12in, diameter, PORTABLE STEAM ENGINES, from 4-horse power 
and upwards, fitted to ordinary Horizontal Multitubular Boilers. 
JOHN CAMERON, Egerton-street Iron Works, Hulme, Manchester 
a a EE aN 


NSTRUCTION IN CIVIL 


E ENGIN EERING, Marine and Land Surveying, 

r yelling, Estimating, &c. For terms, apply to Mr. 
S OTT TUCKER (late Colonial ENGINEER atthe Cape 
vi. Good Hope), 31, Duke-street, Westminster, 
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SSS == a) J/ Telescope. 


Mark 3 — 
THE “DYER” 


WITH LEATHER SLING AND CASE, 10s. 6d. ; 

l l EYE-PIECH, 15s. 6d. 

This Telescope has an Achromatic Object-Glass 1'1 inch in diameter. It possesses a magnifying power of 144 times 

superficial; will see a church clock at FOUR MILES, and distinguish small windows in houses at TEN MILES. The 

Astronomical Eye-piece and Sun-glass, magnifying 324 times superficial, converts it into an Astronomical Telescope, 

showing Jupiter with his Satellites, the Solar spots, Lunar mountains, &c. The Lenses of this Instrument are first 
rate, and are equal in every respect to one of a much higher price. 


Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E.G. Wood, at the Chief office 
No. 12. ILLUSTRATED DESCRIPTION POST FREE, 


SCOPE. 


OR WITH ASTRONOMICAL 


MANUFACTURED ONLY BY E. G. WOOD, OPTICIAN, ETĊ., 74, CHEAPSIDE, LONDON.. 


MOREWOOD'S PATENT CONTINUOUS ROOFING SHEETS of GALVANISED IRON 


In lengths of 50 to 500ft. and upwards, by 2ft. wide. CHEAPER THAN FELT WHEN FIXED COMPLETE, 
For price, instructions as to fixing, &c., apply to the patentees, 


MOREWOOD & Co, 


DOWGATE DOCK, UPPER THAMES STREET, LONDON, E.C. ; LION WORKS, BIRMINGHAM, AND 
i ETTINGSHALL IRON WORKS, BILSTON. 


FT 
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BLE 
THE BEST AND CHEAPEST MADE. 


| TESTIMONIALS. 
| OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 


p Ja T. & T. QAKLEY’S 


HE ER N) IEN W 
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Society, July 24, 1864. __ 
EXTRA PRIZE certificate awarded by the Floricultural Society 
Walthamstow, August 81, 1864. s 
Illustrated and price sheets by post. 


CAUTION—OAKLEY’S PUMPS are labelled 
PATENT. . 
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mo BOILER-TESTING — BOILER EXPLOSIONS PREVENTED 
O A ; APPARATUS. BY THE USE OF 
rat Re Complete on cistern, BAILEY’sS 


| h i gun-metal working parts, 
a oe flexible tube, union joint, 


"a 


ro E } ae ie 
MENNENE nipple | for _ boiler, and / each n l 
| all ’ gauge to 250lbs., £10 l Pry 7 Ly 1/3 u 
\ Kn M il nett. Packed in case, Ja ON 
j} Mai ready for delivery, A /Coffrere ak 
P, fA j ANN i a n: ; N £10 10s. ned 
Y “i ; = H =A 


SSS are 


“pPusitle Uy * 


JOHN BAILEY and CO., ALBION WORKS, 


ROSCOE'S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 
Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and other Rail- 


Portable, Agricultural, and Stationary Engines, Steam 


Hammers, &c., &e >. 
TESTIMONIALS AND PRICES POST FREE. 
NEWBY. 


APPLY TO 
394, KING WILLIAM STREET, CITY, 


ways; and on every description of 


i EDWIN H- 
LATE 


31, CHEAPSIDE, E.C. | l 
The above Lubricators grease every particle of steam previous to its passing through the valves into 
| the cylinders., | 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD. 


MILL AND MACHINE IRONMONGER. 


135, STEELHOUSE LANE, BIRMINGHAM. 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICE, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES, 


PATENT, FUSIBLE PLUGS: 


Prize Certificate awarded by the Jury of the Royal Horticultural . 


amon 


ST 


|) 2% HORSE POWER, 
J) Horizontal, with Governors, 
y Pumps, &c., 


Yomplete, £15 15s.{ 


say eee 2589. 
WHEELBARROWS isi di oe 258. 
CHAFF CUTTERS at isi .. 458. 
LAWN MOWERS... P ssi .. 708. 
GARDEN ROLLERS dee sas .. 35S. 
GARDEN SEATS ... aa eet ig 

HURDLES & WIRE NETTING. 


IN 


Manufactured Solely by 


RAY, MEAD, AND CO. JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 


| 38, UPPER THAMES STREET, eee E.C. FOR MARCUS BOURNE NEWTON, 
a o ee WHARF No. 4, KING’S CROSS GOODS STATION; LONDON 
, Where is always on hand a large Stock of 
WATER-POWER ENGINES! SALT-GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in. DIAMETER; FIRE 
Tae Compact and Economical BRICKS; CLAY RETORTS ; and TERRA-COTTA. GOODS OF ALL DESCRIPTION. 


Engines have now been mostsuccessfullyappliedtowork- | Adamantine Clinkers, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. 


ing Hoists and Cranes in Warehouses, and to the driving of | > : a 
L. SUGDEN AND CO. 


Book-printing and various other machines, They greatly : 
supersede the steam engine for occasional use, as, where i 

SAW MILLS AND MANUFACTURING JOINERS. | 
PREPARED FLOORING, MATCHED 


adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 
Applications may be made to the Patentees, JOHN 
BOARDS, ETC. | 
WESTMORELAND WORKS, 
WALWORTH COMMON. 


RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T. M. PEARCE, 21, Thornton-road, 
PRICE LISTS ON APPLICATION 


Bradford, Yorkshire. 
ter bo mist time;  Orickmer’s Patent Elastic Metallic Packing. 


CG 


TUCKS 
“TRADE MARK,” which in future 


PATENT PACKING FOR STEAM ENGINES, &e., 
will appear upon each length of - FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


INDIA-RUBBER VALVES, &c. 
TUCK’S PATENT PACKING, as also | PATENT WIRE GAUZE JOINT PACKING.. .. 1s. 6d. perlb. | INDIA-RUBBER CORE PACKING ({HEMP).. .. Is. 4d, 
j) upon their ; CRICKMER’S PATENT PACKING . ; 3d Do D Do. (COTTON) .. 28: 6d. 


4 os os oe 8. . ry] .. 0. 
VALVES GUARANTEED QUALITY This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
Speer IND1A-RUBBER, keep it Steam tight, there is a great saving in friction j 
BUFFERS, PATENT TALLOW PUMPS AND LUBRICATOBRS. 
Hose, Tunine, BANDING, &c. WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &c. 


CAUTION.—Fugineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
J. H. TUCK AND CO. 116, i THE GENUINE CAN ONLY BE OBTAINED FROM i l 


aoe CANNON STREET, E.C. ; ALEX. ROSS l AND CO., 
TRADE MARK. WORKS, LAMBETH. GRANGE ROAD, BERMONDSEY. or their Authorized Agents. Price Liste on Application. 
Contractors to the Admiralty. = = ee Ei ena 


= BY HER MAJESTY’S ROYAL LETTERS PATENT. 
PATENT HOLLOW STEAM PACKING. 


MHE. great and peculiar advantages of. this | CUNNINGHAM '’S 


i. packing consistin its remaining perfectly elastic, and is so con- “ , £ cy F a + + 
Ba e mamental Woot md Metal Cutt h 
faint by entenas the packing fom the eyibder i thus tho many WARM on An MW OUMA SAS, 
oh ilconisel Inda sabbar Bhoot Washers: Velves, “Springs H T TT: i 
ca: = 5 ie} : 3 ; i : 3 
dinzed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas AN D D RILLING APPARATUS. 


Bags, Air-proof Goods, or any description of India-rubber articles 


made to order. l z 
Price list or circular, with full description of packing, to be had of a se pa ji 
E tty se By it 
A Sel 
k m 


the only Manutacturers and Patentees of Hollow Steam Packing. i gee 


‘FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


f A / _ 7 
~ ii ee 
HE IMPROVED LEATHER DRIVING metas: a oh A e 
STRAPS FOR MACHINERY are stronger fora given weight, m= + E 
mae ene a ponies and cost poy less than any EN N NA 
other kind of Driving Belt. ecial Straps for Portable Engines. ee pera TA aiin ag x 
Price Lists free, ? F a TET ERE Te 


Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester, Warehouse, 
81, Mark-lane, London E.C. Mr. H. FERRABEE, Agent. 


LEATHER DRIVING BANDS 
for Machinery (Well Stretched), 
Leather Hose Pipes, Fire Buckets; &o. 
W. GOODWIN, AND C0., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
: LONDON. 


Price List Free. 


_ (From Messrs. Holtzapffel nd Co.) 
ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 


Hngineer’s Tools, &c, Boring, turning, planing, screw and wheel 
cutting, dividing, &c, eS 


ET 


sft teks WALMSLEY oy 
4, GIRSON-STREET, WATERLOO-R0aD, 8, Se — k RAN 
io ua & A. GLOVER, W 1 EA MIN GAJAM begs to call the attention of the Public to his newly-invented Ornamental 
(a= Ig Sni s - „68 extreme simplicity of construction, precluding the possibility of speedily getting out of order, having no 
E IN a E RS, M A C H T N I ST §, oraes rend cag cpl eine pe #0 all kinds of fret-work, render it at once an acquisition and an indispensability where accuracy, expe- 
“LATHE, AND TOOL: MAKERS, use, and making ae tilo noies TE eer Walley is exceedingly easy, requiring no more exertion than an ordinary Sewing-machine for ladies’ 
? x 1s 


combined with neatness of construction, fit it not Only forthe workshop but the drawing- 
CLARENCE STREET, OLD KENT ROAD. |eis in woodwork, “Box or other na erie open tho hands of the operator, enabling bim tg prones the most elaborate artistic 
; ; i 5 pear : ure WOOGS Lil. thICK, are as readily sawn through as the finest veneer; metallic plates of fin. 
SMALL SCREW CUTTING, TURNING, AND PLANING, | thick are also speedily pierced. Magnificent spécimens oxecuted by this machine, which have baon universally admired for their extreme 
CC“ | delicacy and perfection, and acknowledged to be unrivalled, may be seen at the inventor's address, The length of stroke of the saw can be 


Tap varied to the workin hand, A simple mechanical contrivance is attached for blowi Bawa rom: the sa j i 
MECHANICS EX OH AN GE, circular saw, p . ached for blowing the sawdust from the saw wee working, also a 
Hees An equally valuable invention is W. J. C.’s PATENTED DRILLING APPARATUS, which 1 ith th test advant b i 
201, UNION-STREET, BOROUGH, S.E. | with the Sawing Machine, enhancing and enlarging its range of usefulness, or it may be APE Pe g to, 4 aha or as. a distinct Suche Te 
W. H. PE ABCE, great advantages over the ordinary lathe for drilling purposes must be apparent when. by the addition of this apparatus to a 5in. centre lathe 


the opera2or is enabled to drill in the centre of three or more feet, and t 


et Seg nae Br ciara tee 0 he drill being vertical and worked by leverage greater accuracy and 
LATH E AND TOQ U M A K E R, facility is insured. For ornamental purposes it surpasses all hitherto contrived methods, not being. limited to one AA around which to 


Bogs to inform his numerous Friends and Patrons that he has ney pact neta angles, circles, or any other mathematical figure, the operator is at perfect liberty to describe every conceivable device the fancy 
removed to the above address. 


AMATEURS’ LATHES from 35s, W. J. CUNNINGHAM, 3, MARKET STRERT, BLOOMSBURY SQUARE, LONDON, W.C. 
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W BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the | Year 1851), 
MANUFACTURER OF 


ENGINEERS’, MILLWRIGHTS, IRON SHIPBUILDERSY’, AND BOILERMAKERS? TOOLS, 
EROM NEW AND IMPROVED PATTERNS. 


The Machines now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turni ing Lathes, 6}, 7, 8, 10, 11, 143, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and cout jong: Twenty Drilling and Boring Machines, of various sizes; powerful Slotting Machines, 12in, stroke ; 
Punching and Shearing Machines for 4, 3, 3, % % % and lin, plate; double-ended ditto, for 2 and lin. plate; Shaping Machine, 10in. stroke; ditto, with 
two tables, 1@in.. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke. 16in. ; ' Plate- bending Rolls, Sft. Gin. long; Planing 
Machine 4ft x 2ft. ditto, 24in. x 14in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other tools. Apply as above. 


‘MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be of sound material and good workmanship. 
For price and further particulars apply as above.. 


iat Turning, and Screw- Cutting Lathes, 


OF THE FOLLOWING SIZES, 


For Sale, and Ready for Delivery :— 


Height of Centres. Length of Bec. 
Sb Inches, : Feet, 
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THE ENGLISH MECHANIC AND MIRROR 
OF SCIENCE. 
TWOPENCE WEEKLY. i 
No. 76, September 7:—Swain’s Improved Turbine Wheel. 
(Iiustrated).—The British Association.—History, 
Theory, and Practice of the Hlectric Telegraph.— 
Hugon’s Gas Engines. — Machine Manipulation, 
~ Cillustrated).—Continuity.—The Board of Trade and 
Meteorology.—Meteorites.—_Has the Moon an Atmo- 
sphere P—Modern Engineering.—Wood and Metal 
Cutting Machine and Drilling Apparatus.— Wages and 
Food in the United States of America.—The Lathe and 
Wits Uses (Illustrated). — Steam Rollers. — Rolled 
Beams and Riveted Plate Girders.—Achievements by 
| Spectrum Analysis.—Plumbago.—Specific Gravity of 
. the Harth’s Crust.—Chemical Notes.—Plastic Slate 
Roofing.—Photography.—Reviews.—Correspondence. 
—Price Lists, and other useful information. 


THE ENGLISH MECHANIC 


AND 
MIRROR OF SCIENCE AND ART. 


"TERMS OF SUBSCRIPTION. 


yolume. We have lately introduced many original 
and practical articles, accompanied by illustrations, 
the cost of which has added considerably to our 
weekly expenses, and it is our earnest wish to still 
keep on increasing in value the contents of each 
succeediug volume. But to secure this great effect, 
it is necessary to again solicit that co-operation 
which has already proved so effective—to solicit a 
duplication of our circulation, Which snall result 
in doubling the size, or number of pages, of this 
journal, and so enhance its value, without increas- 
ing its price. We throw out the hint for the benefit 
of our readers; and it amounts to this :—Let every 
reader who has our interest at heart lend his weekly 
number to afriend, neighbour, or shopmate, as the 
case may be, and endeavour to add another sub- 
scriber to our list. If our kind supporters will 
pursue this simple method, we shall soon be able 
to enlarge the journal, and they will receive bene- 
fit from their exertions in the extension of articles 


s. d. | and illustrations. 
_ One Copy Weekly, for Three Months, Post Free 8 3 |. Since the publication of Vol. IL the Enoret 
oS ee oe Nine Months - 9 : Mecuanic has been noticed in a most highly flat- 
Twelve Months ,, 13 0 | tering manner in the columns of the London and 
Monthly Part, Post Free, One Quarter ... ... 2 9 | provincial daily and weekly journals, and its 
can os oars CAO, te ear a : : 4 opinion is now quoted as an authority, by leading 


Stamps received ; 6d. extra for postage. 
OFFICES :—2 and 3, SHOE-LANE, FLEET-STREET, 


TITLE PAGE, INDEX, AND BACK 
NUMBERS. 


journalists and reviewers at Home, in thé United 
States, and in the British Colonies. Our advértis= 
ing columns too have been found of great service, 
as well to the Whdiésale manufacturer and ex- 
porter of Machinery and scientific instruments, as to 
retail producers and purchasers at home: while 
hundteds 6f sitaations have béen procured through 
the large publicity given to employmént advertise- 
méhts in the coluinns of thé HNerish MECHANT, 

We iist this notice will have the effect We 
anti¢ipaté,—enabliig us to double our size it papèr, 
aid becotde the literary wonder of the age. 


*,* In reply to numerous correspondents we 
beg to say that the Title Pagé and Index to Vol. I., 
price 1d., and the Title Pagë and Index to Vol, L., 
price 2d., have never beeh out of print. ‘They 
will be forwarded to any address oi reeeipt of 
postage stamps addressed to the Publisher. 

It is solicited that all back numbers be ordered 
at once, 84, 42, 43, aiid 44, have been reprinted, and 
are now ieady. 

Cases for binding, Oné Shilling and Sixpence. 

TO ADVERTISERS. 

As the Enauisa Muonanio and Mirror or Scr- 
BNOE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper -of the kind established, it offers 
unusual advantages 48 an advertising medium. 


SCALE FOR ADVERTISEMENTS. 


FACTURE OF STEEL. 

NW ESSRS. MUSHET and BESSEMER held an 

interesting discussion at the Nottingham 
meeting of the British Association—the subject 
being the origin of the Bessemer process. Mr. 
Bessemer seems to have for ever settled the matter 
in his own favour, and from his remarks on the 
general question We have extracted the following, 


à £ sd as being of interest to all our readers. 
ive lin «bs se ese ue one 0 30 In the manufàctute òf steel, as now carried on, 
Every Additiovial Line (Nine blasts òf Ait aie driven veitivallly upwards through 
Words) a ac 0 0 6 the molten metal, In ‘doing so we act first upon 
Heit Pabe xi te at fee te j : the silica present by means of the oxygen ; as soon 
One Column ..: sic ac ss .. 8 0 0 às this substance is thoroughly oxidised the oxygen 


acts upon the material the next most greedy of 
oxygen—viz., carbon. As Soon as this takes placè 
a Vidleht ebullition <keies, and and 
fmmense heat being generated, the ‘emMpepy- . 
tare of the metal rises enormously è the: 
PYOdeRS goes òt, so we hot only get it! 
wholly decarbonised, but Wwe gèt it fato such a 
state of fluidity that its temperatinte is not only 


Post-office orders to be made payable to GEORGE 
Mapvick, Fleet-stvSet Bratch. 


TO OUR READERS. . 
Whenever there fs a difficutty ¥n procuring the 
Enarish Mecmanc in country towns (we have 
had frequent complaints) we will post the copies 
direct from our Office free of postage, if not less 
than three copies. 


t 


3 Copies esaer Te 6 stamps. gots àre put in the heat is sufficient to reduce them į 
6 do. dereen 12 y alto tò the baie condition. AS OR as the metal; 
13 do, ....... Nea osaneeeeense 24 y has been wholly decarbonised the spiegeleisen is | 


introduced either tnto the vessel itself, or into the | 
ladle in which the metal is poured to be cast. The! 
| effect is, that the tendency to red-shortness which ` 
4 creates -a difficulty in forging is at orfté removed, , 
and the ‘ital, which had Been previdesly rendered 
iwhlleable by the pneulhaltic process, BECOMES teks 

yed-short. In this way the process has proowessed ; 

but ih the ‘early stages ‘of the ‘discovery, midh 
difficulty was fowtid fù the mechanical arratge. 
ments connected with the manufacture. By the} 
old method of miëlting steel not more than 40Ibs. | 
of metal could be put into the pot, and the work- ° 
men in dealing ‘With that nass were compelled to- 
cover their legs ‘Sind arms with ‘wet:cloths, or to 
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NOTICE TO OUR READERS. 

HE nufitber tò follow this closes the third 
volunié of Tite Eneriseh Mecmanrc. What 

the success Of its predecessors and of itself has 
been is a matter of simple record,—there ‘exists dip their legs in water. When Mr. Bessemer 
no similar) Ourtial iñ English mechanical Kiterature. | firšt Hegan to ise five 'töns of metal at once instead 
Flattering as is the record of this appreciation ‘of lof 40h, different tHechkinical arrangements had to 
our endeavours, Tt Has struck us ‘that giedter | ‘he addptéed. He ouni that the stiaplest mode of 
triumphs bite ih Sre Pr Ye Earisa Mucwantc, overcoming the difficulty was to suspend the vessel 


—that it is possible tò ‘do more than we have |in which the operation takes place upon axes. 
done, in the pleasant manner which has proved an By this means an immense advantage is gained. 


attraction to nearly every reader of the closing | In the first place the vessel can be tipped down to 
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THE PRESENT STATE OF THE MANU- 


sufficient to keep it in that state, but if other in- : 


| 
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receive the molten metal; then commence the 
operation by having the vessel on its axis, so that 
the tuyeres are placed beneath the mass of molten 
metal, If it is desired to stop the process at any 
time, we can turn the vessel over, so that 
the tuyeres are above its surface, and, if re- 
quired, it can be stood for half an hour. 
When it is required to pour out the molten 
metal, we have only to tip the vessel still higher, 
and then we at once pour the five tons of liquid in- 
candescent metal into the ladle, whence it can be 
transferred to the moulds. By this process the 
men are saved from injury. Hydraulic machinery 
is introduced for the purpuse of tilting the vessel, 
by which method the vessel can be tilted and the 
liquid metal poured out by one man, who stands 
at some yards’ distance from the metal being poured 
out ; thus it is not now necessary to dip the clothes 
of the operative in water, or is it possible to be 
injured during the operation, matters of conside- 
rable diffculty under the old system. The whole 
operations are effected in the easiest possible 
manner. Commencing with three-ton vessels, 
they have gone on increasing in size until 
now, when vessels are in ordinary use for holding 
125 tons of molten métal, Tä dine establish- 
ment there is now being worked à pait of these 
huge veaseli—and this sitiultateotsly + šo that at 
one operation 25 tons of metal are treAtéd, The 
machinery now erected iñ this country fòt making 
steel on the Bessemer system is capable ot turning 
out 3,000 tons a week. 

One of the most valuable purposes to which large 
castings can be applied is the construction of diffe- 
rent parts of locomotive engines and rails. In steel 

alas We have a great advantage over wrought-iron 
rails, because the laminated condition of the latter 
is wafavourable to durability. Steel rails are now 
in position, where iro ones would have been worn 
out in four months, which have been down since 
the 10th of November, 1862—thus giving four 
years of wear to the stéel rails as against the four 
months of the tion, Tedeed, for every purpose for 
which malleable iron has been used steel would now 
take its place, were it not for the cost, and every 
year this will be reduced. 


REVIEW. 


Modern Marine Engineering, applied to Paddle 
and Screw Propulsion. By N. P. Burgh, 
C.E. London, Spons, Bucklersbury. (Part IX.) 
it ‘was remarked by us, in noticing one of the 

early parts of this now popular exposition of prac- 

tice in marine engineering, that the author “ does 
not set wp this or that theory, and argue and 
illustrate terio; , be takes up the forms 
that have been fownd to eisiver best in practice,” 
and pices! the reader in all the charm 

‘of beautifully @xecutéd coloured lithographs, ac- 

companied in the letiétpiess with the opinions 

and ‘practice of the veiy best wuthorities. Especi- 
ally is this noticeable in part TX., which is devoted 
to superheaters, and to the cause Bnd effect ‘of in- 


crustation. Here we have the exipditierice of Napier 


and Elder, two of the first authorities on the sub- 


ect, illustrated (in the matter of superheaters) with 


‘many well-executed diagrams on wood. The 
‘coldared illustrations for this month consist of a 
plan #nd longitudinal elevation of the return con- 
nected, oide piston vod, engines (900 horse- 
power Udludinely) ified by Maudslay, Sons, and 
Field, ta #he SOS. Roma and Venetia, also 
irahbverse Sectional and end elevations of conden- 
sevsOF the engines fitted in H.M.I.C.S. Hector, 
apap R. Napier and Sons, of Glasgow. These 
plates are excellent specimens of the draughtsman’s 
skill and the manipulative power of the lithographer, 
and are very pleasing as well as effective. 


FRENCH Locomotives IN Eneranp.—Ten of the 
locothétives made by Messrs. Schneider and Co., 
of Le'Creusot, France, for the Great Eastern Rail- 
way ‘Company, have arrived at Stratford. In finish 
and excellence of workmanship these machines 
apparently rank with any made by first-class 
makers in this country. 


Sept, 14, 1866,] 
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HISTORY OF THE ELECTRIC TELEGRAPH 
IN THEORY AND PRACTICE.* 


II. 


0o% of the cheapest and most convenient forms 
of battery is thatinvented by Mr. Alfred Smee : 
this gentleman discovered that if the copper plate 
of a battery be roughened, either by the use of cor- 
rosive acids or by rubbing with sand paper, it will 
throw off the hydrogen much more freely than the 
smooth one. This most efficient battery is formed of 
plates of amalgamated zinc, aud platinized silver, 
that is silver the surface of which is covered 
with platinum in a pulverulent form. The plate 
of platinized silver is placed between two plates 
of zinc in a single cell of glass or earthen- 
ware, containing a solution of dilute sulphuric 
acid. The three metal plates are suspended 
by a crossbar of wood, and in order to pre- 
serve the plates parallel to each other the wooden 
frame is extended round the edge of the thin sil- 
ver plate. This battery is much used by amateurs 
for electrotype work, but is not generally used for 
telegraphic purposes. The two former batteries 
described in our last number are universally used 
for the supplying of voltaic currents for the electric 
telegraph in England and in America. Much 
confusion, especially amongst amateurs, arises out 
of the indefinite meaning attached to the terms 
positive and negative, in speaking of the direction 
of the electric current, and in reference to the ele- 
ments of the voltaic battery. Let it be thoroughly 
understood that the passage or current of electricity 
is always from the zinc to the copper—in other 
words, from the positive metal to the negative 
metal. In the simple voltaic circle, (Fig 1, repre- 


senting.a zinc plate and a plate of copper, con- 
nected by a wire, and immersed in acell of water 
acidulated by sulphuric acid; the current of 
electricity passes from Z through the liquid to C, 
and thence through the wire to Z, so that Z 
represents the positive surface in relation to C, 
through the acid, and C the negative surface in 
relation to Z through the acid. That metal for 
which the acid has the greatest affinity is generally 
termed the active or generating metal. In the next 
arrangement, which is represented by Fig. 2, the 
electric current would pass from Z, or the posttive 
surface, to C, or the negative surface, and from C 
would be conducted in the direction of the points ; 
= go that P would represent the positive pole and N 
the negative pole. If an exciting liquid were substi- 
tuted for the dilute sulphuric acid, which would act 
upon the copper and not upon the zinc, the current 
would be inverted, and the copper become the acting 
or positive metal, and the zinc the negative metal. 


In Fig. 3, which is a representation ofa compound 
voltaic circle, the direction of the electric current 


is from Z to C in battery 1, through the liquid, 


* Contributed by J. W. Medburst,* 


and from this C to Z in battery 2, through the 
connecting wire, again from Z to C, through the 
liquid in battery 2, and from P to N in battery 3, 
and onward from N through the wire to Z in 
battery 1. We willassume that the metallic plates 
in batteries 1 and 2 are respectively zinc and 
copper, immersed in dilute sulphuric acid, and that 
in 3 they are of platinum, immersed in the same 
acid. In the batteries 1 and 2 oxygen combines 
with and tends to the solution of the zinc, which is 
the active and positive metal. Hydrogen escapes 
from the surface of the copper, which is not 
acted upon, and which is therefore the re- 
ceiving, or negative metal. In battery 3, where the 
plates are of platinum, neither is acted on, but 
oxygen is given off upon P (which corresponds to 
Z in batteries 1 and 2), because it is the positive pole, 
and hydrogen is given off upon N (corresponding 
to C in batteries land 2), it being the negative 
pole. If this simple fact be remembered, it will 
decide, in every case, the question which confuses 
so many, namely, which is the positive and which 
is the negative end of a battery. We will now 
continue the description of various forms of 
batteries. 


jiii 
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DANIELL‘'S 


Bunsen’s method is extensively used on the 
continent. It differs from Grove’s only in charcoal 
being substituted for the platinum, but it is re- 
presented to be, when in good action, superior to 
Groye’sin constancy. The cells of this battery have 
the cylindrical form, because the carbon or char- 
coal is best made in the form of hollow cylinders. 
To make a good connection between the charcoal 
and the connecting wire, a ring or collar of copper 
is fixed round the top of the carbon cylinder, to 
which the wire is soldered. This copper collar 
stands above the glass or earthen vessel, so as to 
keep out of contact with the nitric acid; however, 
it is found that, owing to the porous nature of 
the charcoal, the acid to a certain extent rises to 
the copper collar, and in time destroys its efficiency. 
To remedy this inconvenience, it has been found 
that the following contrivance is effectual. The 
charcoal cylinder is made solid, and a copper rod 
is thrust into its top, which is bent so as to be 
brought into contact with the succeeding zinc cell. 
In order to prevent the nitric acid ascending to this 


rod, the top of the charcoal cylinder surrounding 


the wire is covered with a cement of wax. 
The charcoal cylinder in this battery is plunged 
into the nitric acid filling the porous tube or cell, 
and this porous cell is placed within the cylinder of 
amalgamated zine which is surrounded by the dilute 
sulphuric acid filling the glass jar or earthen vessel. 


| This battery is not expensive and is easily brought 


into action. Another very powerful battery 
has been invented by Dr. Callan, of Maynooth. 
Instead of copper for the outside cylinder, as in 
Daniell’s Battery, cast-iron is employed, inside 
of which a porous cell is inserted containing a zinc 
cylinder or plate. The exciting liquids of this battery 
are sulphuric and nitric acid ; a mixture of these 
acids is put into the outer cylinder, and the porous 
cell is filled with a diluted solution of the same 
form. Dr. Callan constructed a battery of this 
description, consisting of about 600 cast-iron cells, 
each of sufficient size to hold a porous cell contain- 
ing a zinc plate four inches wide, this battery was 
of prodigious power. An arc of light 5 inches long 


was. formed with this powerful battery between 

brass ring and a copper wire, the heat was so in- 
tense that it burned the charcoal points rapidly 
away. A battery which has been used extensively 
by the Electric Telegraph Company is an arrange- 
ment devised by Dr. Babington ; this form of 
battery affords the advantage of making the plates 
easily accessible for the purpose of cleaning. A 
wooden trough lined with marine glue or a trough 
made completely of gutta percha is divided by 
partitions of the same material, so as to form a 
number of cells, the pairs of zinc and copper plates 
are connected by strips of copper about .one inch 
wide, which are bent in an arch form,in order to 
admit of each: plate of a connected pair being 
placed into separate cells. The local action isina 
great measure prevented by filling each cell with 
fine sand, and by using diluted sulphuric acid of 
not very great strength; the zinc and copper plates 
at the ends of the series are respectively fixed to 
the ends of the trough by brass terminals, from 
which the wires are led to the telegraph apparatus. 
These batteries will continue in good action, provided. 
they are occasionally refreshed with the dilute acid, 
for two or three months before the zinc plates require 
to be cleaned ; butin this and all other voltaic 
batteries constructeg on this principle, the zine and 
copper plates immersed in the same cell are liable 
to have their actions greatly impeded by the transfer 
of zinc to the COpper sytface, and also by the accu- 
mulation of hydrogen gas on the conduct- 
ing plate, aną frequently a short time after 
the battery has been put in action not more 
than one-fifth of the original power is obtained. 
This shows the ereat jmprovement which was 
made by. the late professor Daniell, who 
found that by keeping the zinc and copper plates 
apart by means of a porous cell, the action of the 
metals was not interrupted, and the passage of 
metallic particles was prevented. Having briefly 
described the various batteries which are used for 
telegraphic purposes, also having shown how the 
electric current is produced by chemical action 
upon certain metals, we will now enter into a 
description of another branch of this most interest- 
ing science, andone of the essential parts of the 
electrictelegraph, namely magnetism, without which 
the electric telegraph, or rather the electro-magnetic 
telegraph, would not be possible. Before proceed- 
ing further it will be necessary to describe, for the 
information of students and amateur electricians, that 
the electric telegraph is made possible by three re- 
markable propertiesor laws of electricity. First, 
“Electricity always seeks an equilibrium in its distri- 
bution through matter, if there is an excess in one 
placeit always seeks: to transfer itself to another, 
or other places, where there is less or a deficiency.” 
Second, “ The production of electricity is always 
twofold or in two directions, one surface or part of 
our apparatus becoming always positive, while 
another becomes negative; thus suggesting the 
idea of a gain on one side and loss on the other of 
a corresponding amount of electricity, in other 
words, a disturbance of equilibrium. ‘Thus the 
rubber and prime conductor of the electrical 
machine, the platina and zinc plates of the battery, 
and the antimony and bismuth of the thermo- 
electric pair, become respectively electro-positive 
and electro-negative, as the first condition and fact 
of electrical excitement.” Third, “ Different sub- 
stances have very different conducting powers for 
electricity, some permitting its passage with slight 
resistance, while others called insulators completely . 
bar its progress. The effect of this law applied to 
the preceding ones is to make it possible to insulate 
electricity in our apparatus in its two opposite con- 
ditions of positive and negative, when by its ten- 
dency to equilibrium a current (according to our 
common modes of expression) will pass from the 
positively excited body to the negatively excited 
body by means of any conductor—as for example 
the telegraph wire—which we may please to Inter- 
pose between the two.” The practical utility of 
the telegraph will depend upon the completeness 
of the insulation and the conduction in different 
parts of the apparatus ; on the quantity, force and 
rate of travel of the electricity employed, and the 
means which we have of observing and registering 


its passage, 
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the compressing. chamber. These bars, 
placed obliquely, as shown in the engraving, 


suit the distance between the bands. 


chamber. 


(Illustrated on front page.) . 
T on our first page, is the invention of Mr. 
of Lodge Banks, Bury. The improvements which 
sectional elevation of the improved press, It con 
or cover of the compressing chamber when fluid 
hydraulic cylinder is exerted directly upon the 
lid of the compressing chamber whilst under the 
permit of such adjustment. 
are employed for locking the lid or cover in its 


ENGLISH MECHANIC AND MIR 
HYDRAULIC PRESSING APPARATUS, 
HE hydraulic pressing apparatus, illustrated 
Thomas Routledge, of Ford Works, Sutiderland, 
and of Messrs. Daniel Bentley and J. B. Jackson, 
these gentlemen have introduced into the “ half 
stuff” press are shown in fig 1, which represents a 
sists of an upper double-acting hydraulic cylinder, 
in which works a piston, which holds down the lid 
pressuteis admitted above the piston. This counter- 
pressure against the pressure of the ram of the main 
centre of the lid by the lower end of the piston rod, 
and thus prevents any springing or yielding of the 
action of the main ram, and consequently all risk 
of fracture of the lid is obviated: Suitable catches 
place, the catches engaging underneath shoulders 
or collars on the main columns of the press. When 


well as the bars at the opposite opening. 
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the materials have been sufficiently compressed, 
the main ram is lowered: slightly, so as to ease off 
the catches; when the catches are released the 
ram is caused to rise again, and force out the block 
of compressed “ half stuff,” the lid or cover of the 
compressing chamber resting upon the top of the 
block, and preventing it from splitting or falling 
to pieces by sudden expansion. The lid is main- 
tained in an elevated position by means of hooked 
catches hinged to the casting of the upper double- 
acting cylinder, in order to allow of the compressing 
chamber being recharged. The compressing 
chamber is lined with perforated zinc, and is 
grooved or channelled, so as to afford freé exit for 
the moisture behind the perforated lining. Fig. 2 
represents a side elevation of a hydraulic baling 
press, wherein two hydraulic cylinders are 
combined together, and made, for the sake of 
portability, in two or more castings, which are 
bolted together, so as to bring the cylinders parallel 
with each other. The rams of the two cylinders 
operate conjointly upon one ram-head working in 
the compressing chamber; and in order to afford 
facility for the metal. banding or roping of the 
compressed bale, a number of adjustable parallel 
bars, forming a species of grating, are situate over 


pumps of hydraulic presses. 


on opposite sides of the main actuating crank shaft, 
and in a line with each other, so that the two 
plungers of each pair of pumps may be simultane- 
ously worked from one crank. This airangement 
admits of the cylinders being releathered with 
greater facility, and likewise renders the safety and 
other valves more accessible for grinding or ré- 


the tank, and carries the bearings for the crank 
shaft and first motion shaft, from which latter 
motion is transmitted to thé crank shaft, 
by means of spur gearing. The larger or 
low-pressure pumps are all disposed on one side, 
and the high-pressure pumps on the opposite side 
of the crank shaft. The plungers of these pumps 
are respectively secured to metal slides, in which 
work brasses embracing the crank pins. When 
using a range of pumps working at different pres- 
sures, as shown in the engraving, a lock or stop 
valve (shown in dotted lines, on the engraving) is 
attached to the bottom of the.stiction pipes of ‘thé 
low pressure pumps, and these valves arè woiked 


ROR OF SCIENCE, 


the front and back openings in the uppet part of 


a rope to be wound spirally round the bale, grooves 
or channels in the top of the press and in the 
surface of the ram, admitting of the ready passage 
of the rope or band above and below the bale. 
When metal banding is required, then the bays 
will be placed vertically, and adjusted laterally to 
To facilitate 

this lateral adjustment of the bars, and to enable 
them either to assume an oblique or a vertical 
position, each bar is slotted vertically at each end, 
and through these slots pass dowel-headed bolts, 
which enter T-slots made parallel to the upper and 
lower edges. of the openings in the compressing 
These bolts are free to slide along the 

slots, and when the bars are to assume an oblique 
position the longitudinary slots in such bars will 


In Fig. 2 a few only of the bars are shown on 
the near side opening of the compressing chamber, 
in order to show the interior of such chambers as 
Figs. 3 


and 4 represent in side elevation and plan an im- | 
proved mode of working and arranging the force 

The cylinders of the 
pumps are placed horizontally, one of each pair 


pairs. The pump-bed forms the top or cover of | 4 
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or pressure is then applied by letting the water act 
above the piston, after which the lid is elevated by 
turning on the water below the piston. The Figs. 
6 and 7 represent respectively a side elevation and 
edge view ot a “ hydraulic regulator,” for absorb- 
ing the blow or concussion produced on the internal 
surfaces of the cylinder. 


SUSPENDED AND ABANDONED Mines.—Accord- 
ing to the latest published returns there are 79 tin 
and copper mines in what is known as the western 
district of Cornwall, and ofthese 31 are marked a 
either suspended or abandoned. 


Supt. 14, 1866.1 
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VISIT TO A COAL MINE. 
| T the recent gathering of the British Association 
a large party visited Mr. North’s coal fields, at 
Nuttall, where a most hospitable welcome was 
accorded. The descent into the mine is thus plea- 


santly described by a visitor :—In an outbuilding 


we were asked to take off hats and coats, and equip 
ourselves in brown holland jackets, with towels 
_ tied round our heads like turbans. Some of the. 
ladies had got as far as the jackets, when the word 
was passed that they could not be taken down the 
pit. The disappointment was great, but they bore 
it good-humouredly, and another excursion on the 
surface of the earth was planned for them. When 
equipped in the brown holland and turban, and each 

rovided with a short broomstick, the gentlemen 
looked qualified to take part in a pantomime, and 
burst out langhing at each other’s odd appearance. 
Soon we reach the bratticed shaft, and the lift 
begins to take down six or seven of the party at a 
time into the ugly yawning gulf below. A circle 
of miners, or mining population, surrounds us, and 
is free with criticism and a little banter. ‘‘ Suppose 
there should be a smash-up!” one of them said. 
“ Well, I'd rather an accident happen to them than 
to ow own kith and kin,” a woman replied. It 
was natural enough, but she might not have said so 
just then. ` For the bucket, or lift, went down into 
the dark well-like chasm so quickly that you almost 
turned giddy as you looked. Suppose the rope 
should break, and a cargo of savans be brought 
back to the surface in little pieces. The pit was 
some 250 yards deep. Some of the party step into 
the lift with rather pale faces, but they cannot turn 
back now for very shame. “ Stand fast! Hold tight ! 
Don’t put j your arm or hand outside the bars! For 
goodness’ sake put that stick inside! You'll have 
your atm broken, Sir, to a certainty, if you don’t 
take care!” These were amongst the injunctions 


and warnings thus given to us “by the experienced. 


miner who ‘arranged ‘us In the cage. And then 
came the cry of “ Pull up!” to which they in the 
engine-house duly responded. The cage was lifted 
up a few feet, and then down it went at once with 
a sudden dive into thick darkness. During the first 
few seconds you had a horrible sensation, as though 
somebody had seized you on the top of Salisbury 
steeple and had hurled youinto space. A sea-sick 
man has much the same sensation when the vessel 
goes down into the hollow of the sea. Strange to 
say, though, this feeling soon wore off. The motion 
was rapid, but not disagreeable, and you could not 
tell whether you were going up or down. In three 
or four minutes—the cage is lowered much more 
quickly when the miners descend—you are not 
sorry to touch the ground. A strange scene is then 
before you. Each man is furnished with an oil 
Jamp, and in the gloom the party look like so many 
fire-demons. There is no protection for the lamps, 
but Nuttall is too well ventilated to allow the collec- 
tion of any fire-damp; so without danger of 
explosion, and under good guidance, we walk along 
the wet, sloppy ground for a few hundred yards 
` until we come to twenty or thirty coal trucks, 
worked upon a tramway with an endless rope by a 
steam-engine at the far end of the pit. Crouching 
down in these trucks, we presently find ourselves 


bowling steadily along through the coal measures. | 


Sometimes the coal has been all won; sometimes 
we came to a fault, where the coal broke away and 
had to be sought for again by the patient miner ; 
often the roof was arched completely over with 
brick ; but more irequently it was supported at the 
sides by massive wooden pillars. So we went 
through some three miles of galleries, riding or 
walking, heard a short. description by the manager, 
Mr. Fowler, and saw the furnace, the air-shaft, and 
the steam-engine at work. The Nuttall Colliery is 
one of the most extensive in England, having four 
miles of underground communications. A powerful 
engine, centrally placed, works the trains of 
waggons by means of an endless rope running along 


the ground midway between rails, to which rope | 


an apparatus resembling a sugar tongs admits of 
the waggons being clipped on or off at pleasure. 
There was hardly any water, and, as was stated in 
¿ply to inquiries, very few fossils are found in the 
mine. A sudden turnin the road was accounted 
or by a reminiscence very creditable to the 


engineeting of the mine. Some years ago a break 
ot fault was discovered in the vein of coal which 
suddenly disappeared, and, a8’ was afterwards 
ascertained, leapt up 70 ft. “How to reach it again 
was à pr oblem anything but facile of solution; the 
managers, however, calculated that by continuing 
to work upon the level, but turning nearly at right 
angles to the former gallery, they should meet the 
vein where it dipped again, and this estimate was 
justified by the result, though, of course, there was 
a long intermediate interval of profitless tunnelling, 
During the description, one visitor asked how much 
coal was produced per annum in the pit. ‘ Why, 
that gentleman may be an income tax collector,” 
called out another visitor; whereupon the black 
mine echoed with laughter. Everywhere the 
galleries were well ventilated; the more distant 
workings may not be so, but the air-current was 
occasionally so strong that it blew out the lamps. 
Now and then we came upon a grimy miner, or 
one of the stunted, dirty ponies which live and die 
in the pit. When we had tired ourselves by ex- 
ploring the mine, and were as grimy as miners and 
as hungry as hunters, the signal of return was 
given, and after due time we were all hauled up 
again safely into the blessed sunlight. 


LEVEL ADJUSTMENT. 
MHE Messrs. Elliot Brothers have introduced into 
this country a method of adjusting levels, 
which is, to say the least of it, very simple. The 
method in question, which we have illustrated, 
possesses the advantage of having fewer working 
than the ordinary four-screw arrangements, and of 
being, consequently, more > quickly and easily ad- 
justed. 
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From Figs. 1 and 2 it will be seen that the 
mechanism consists of an obliquely cut revolving 


‘cylinder, A, and of an elevating and depressing 
screw, B. The ground plate screws on to the | 
tripod in a the usual manner, and is provided with a | 


hinge, C, wiih connects it with the “upper plate, 
on which rests the cylinder, A. This is kept in 
position by a ring, D, fitting into a recess, turned 
out on the under side of the upper plate, as shown, 
and fastened to the cylinder, A, by four small 
screws. The socket into which the relescope is 
received, fits into, and is bolted to the c-linder, and 
is provided with a disc, having a iuilled edge 
(Fig. 1), to facilitate adjusting. The elevating 
and depressing screw works in, the ground plate, 
andis connected with the upper by the small 
screw, b. 

To adjust the instrument, the telescope is turned 
round till it is at right angles to a line drawn be- 
tween the hinge and the elevating screw, and in 
this position it is firmly held while the disc on the 
cylinder, A, is turned tight or left as required, aiid 
the thumb-screw raised ¢ or lowered. But this will 
be readily understood. In levels which have only 
a circular bubble, as in Germany, where the plane 
table is much used, the instrument can be rapidiy 
sët; but where, as in England, the two bubbles are 
used, much greater accuracy is obtained, at the 
expense of a little care whilst adjusting. 

This is all the introducers claim for their in- 
strument, and we think their claim is a very modest 
one.— Ling oeann g- > 


THE PERSISTENCE OF LUMINOUS 
IMPRESSIONS.* 7 


‘The followitig paper, translated from Comptes 
Rendus, 16th July, 1866, appears in the Jntel- 
lectual Observer for September : — 


“ When a luminous point strikes the eye and 
suddenly disappears, the sensation which it pro- 
duces does not become immediately extinct, and 
according to the researches of some physicists, it 
remains for about one-third of a second, from 
whence arises all the phenomena known and ex- 
plained under the title of persistent luminous im- 
pressvons. 

“Tt occurred to me to inquire ahelet in white 


| light all the component colours had the same degree 


of persistence, and to study this question I sub- 
mitted the sensation of light to an experiment which 
revealed to me a very curious fact, which seems to 
demonstrate that in white light the most refran- 
gible colours aré more persistent than the others, 
and that they act in advance of the others, so that 
the organ of vision decomposes white light by dis- 
persing its colours in different times, just as 
the prism decomposes it by dispersing in different 
places. | 

‘I make this experiment: the light of the sun 
is received upon a mirror which throws it hori- 
zontally on to a slit made in the shutter of a dark 
chamber.. This slit should be three millimetres 
wide and six long. Close to this slit, inside the 
chamber, a disk of metal is placed, on the margin 
of which, similar slits are made, with wide inter- 
spaces between them. A clockwork movement 
turns the disk, and a clamp, which the observer 


can operate upon ata distance, allows the revolu- 


tion to take place with greater or less velocity. In 
the line of the light rays, ata distance of about a 
metre, ascreen of ground glass is placed, behind 
which the modifications of the light can be observed 
when the disk isin motion. At first the light is 
made to appear or disappear slowly, and is found 
uniformly white; but when the successive appear- 
ances are made to take place more rapidly, ‘the 
margins begin to be more tinted, and by progres- 
sively increasing the velocity, the surface of the 
image becomes successively affected by blue, green, 
rose, white, green, blue. After this last blue, 
increasing velocities restore the whiteness of the 
light. 

ee The whole of the phenomena depend, as will 
be seen, on the varying periods occupied by the 
revolutions of the disk.” 


M. Laborde doesnot give any information on the 
rates of velocity which produce the different effects ; 
but. we apprehend those of our readers who wish 
to repeat his experiments will have little trouble 
in preparing the necessary apparatus, as the veloci- 
ties required i in the movement cannot be great.. 


* By theAbbé Laborde. | 
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WORKING CLASSES EXHIBITION.. 

On the afternoon of Monday, Sept. 3, the inaugura- 
tion of the Metropolitan and Provincial Industrial 
Exhibition, at the Agricultural Hall, Islington, 
which has been looked forward to for some time 
with great interest, took place. Contributions for 
the exhibition have been sent, not only from the 
metropolis, but from many of the principal pro- 
vincial towns, including Bedford, Stoke-on-Trent, 
Leicester, Bristol, Norwich, Liverpool, Plymouth, 
Reading, Glasgow, Manchester, Ipswich, Notting. 
ham, Birmingham, Sheffield, Preston, Dublin, &c., 
There are nearly 1,600 exhibitors. No doubt the 
cost of transmission prevented working men in 
other towns from becoming exhibitors. The num- 
ber of occupations represented either in skilled or 
amateur work is upwards of 820. Ofthe exhibitors 
93 are clerks, 44 printers, 41 engineers, 37 carvers, 
37 carpenters, 35 engravers, 12 watchmakers, and 
12 labourers, 
than 228 women. The directors of the Agricultural 
Hall Company and other persons have offered money 
prizes for competition, and Mr. Wyon has gratui- 
tously designed a prize medal specially for the 
exhibition. 

The hall itself has been very tastefully fitted up 
for this industrial show. The articles sent in for 
exhibition are ranged along what may be called the 
great nave of the hall, and also around the galleries. 
Under the galleries are stalls which shopkeepers 
rent for the display and sale of their goods. On 
banners suspended from the balconies are the 
names of the provincial towns which have sent up 
articles for exhibition. At one end of the hall a 
large orchestra is erected; at the other a fine life- 
boat, which has been purchased by the subscriptions 
of Sunday-school children, is raised upon its 
carriage, and forms a prominent object in the 
building. It is a remarkable fact, and one highly 
creditable to our operatives, that in Class A, 
“Inventions, Improvements, and Ingenious Con- 
trivances,” there are no fewer than 134 entries. 
It is not a little curious also that some of the 
inventions are about the last one would expect 
from persons of the calling of the inventors. For 
instance, a butcher exhibits a decimal calculator, 
consisting of new rules in the science of numbers, 
and a decimal key, applicable to every kind of 
calculation ; a shorthand writer displays his inven- 
tive powers in a mill to grind crusts into flour; 
a clerk produces a novel machine for cutting pie 
meat ; and a printer has improved on teapots and 
silk hats. 

Asin previous exhibitions of a similar character, 
there are patchwork quilts, on the production of 
which years of leisuretime have been expended. In 
class B, ‘‘ Skilled Work,” there are admirable speci- 
mens of cabinet work and upholstery, and several 
of the hardware articles also are excellent. The 
display of wood carving and modelling in this class 
affords satisfactory evidence of an advance of our 
workmen in the knowledge of design. Among the 
exhibitors is a lad named Teape, aged 14, who 
shows two carved heads of great promise. The 
manufacture of musical instruments is well repre- 
sented, as is likewise that of horological and philo- 
sophical instruments. In one of the galleries are 
some excellent specimens of marbleing and grain- 
ing. Among the preserved natural objects are a 
case of stuffed birds, the work of a labourer in 
Hampstead, and four cases, all remarkably good, the 
achievement of a servant of the Duke of Manches- 
ter. The natural history of the silkworm is illus- 
trated in an excellent glass-case model by a porter 
living in St. Luke’s. More than one domestic ser- 
vant exhibits in class F, ‘‘ Ladies’ Needlework.” 
What we see in our manufactories and shop win- 
dows is sufficient to show that the working men of 
the metropolis could make a much better figure 
than they do in this exhibition ; but, considering 
the limited time at their disposal, and the difficulty 
which men who have not shops must frequently 
experience in getting up anything to exhibit on 
their own account, what they do show at Isling- 
ton is creditable and promising. Certainly it is 
a marked improvement on any working men’s 
exhibition which preceded it. | 

Concerts and other entertainments will be given 
during the continuance of the exhibition, which 
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| will be for several weeks ; and the admission will 


be at so low a figure as to give all the working 
classes an opportunity of visiting it in the even- 
ing. It should be observed that in a gallery off 
the great hall a collection of works of art, contri- 
buted from South Kensington by the Science and 
Art Department, and numerous specimens of old 
china lent by Mr. Gladstone, are arranged for in- 
spection by all visitors to the exhibition of manu- 
factures, 


OPTICS OF PHOTOGRAPHY. 
By A. OLAVDET, F.R. S.* 


0 of the greatest deficiencies of photography 

in the representation of solid figures is the 
impossibility of obtaining a well defined image of 
all the various parts situated on different planes ; 
for it is well known that the best object-glasses can 
give a sharp image only for the plane in focus ; the 
images of the objects situated before and behind 
are more and more confused as they are more and 
more distant from that plane. 

To obviate this, or rather to equalise the effect to 
acertain degree, it is customary to reduce as much 
as possible, by means of diaphragms, the aperture 
of the lens. The object of such diaphragms is to 
cut off all the oblique rays, and to employ only the 
rays which emerge from the lens atthe least angle 
possible. It is evident that when the rays are 
emerging from the centre of the lens, they follow a 
course so nearly parallel that any equal points of 
the object on various planes are included between 
spaces not varying much in size ; so that although 
these points are distant from the plane which is 
represented at the mathematical focus with the 
greatest definition, they form their image within a 
circle of confusion so near the circle of definition that 
the eye cannot easily detect the difference, and the 
image of the solid figure appears well defined in its 
various planes. 

But this result cannot be obtained without sacri- 
ficing a great amount of the light which falls on the 
lens and is stopped by the diaphragm ; conse- 
quently the time of exposure for the formation -of 
the image is to be increased as much as the surface 
of the lens has been reduced. It is then obvious 
that, in the case of portrait-taking, the advantage 
which would be gained in point of definition is lost 
by the unavoidable unsteadiness of the sitter, and 
at all events is more than counterbalanced by the 
constrained expression resulting from a long sitting. 

Even supposing that the person could sit suffi- 
ciently long without moving, and preserve all the 
while the same expression, it is a question not 
difficult to decide in an: artistical point of view, 
whether a photographic portrait showing all the 
pores and asperities of the skin, with the smallest 
of its wrinkles, would ever be an agreeable or 
artistic production. 

Excessive minuteness is the greatest reproach 
which has been made by artists to the best photo- 
graphic portraiture ; and in order to obviate it 


‘some have gone so far as to suggest that it would 


be desirable that photographers should take their 
portraits a little out of focus. But these artists, 
forgetting certain laws of optics, failed to observe 
that it was impossible to represent the whole of the 
figure in the same degree out of focus. If, for ex- 
ample, the nose was a little out of focus, the eyes 
would be considerably more so, and the ear still 
more ; in fact some parts of the figure would be 
quite indistinct and confused, while one part only 
would be a little softened down by a slight devi- 
ation from the plane of sharp focus. 

Although sucha method is therefore unavailable, 
this suggestion, being made in a true spirit of pro- 
gress, was worthy of consideration ; and a very 
useful lesson was to be learned from the well- 
meant recommendation that photographic portraits, 
to be agreeable and artistic in effect, should not 
partake too much of the mathematical truth which 
is inherent to the action of the most perfect lenses, 
and which is particularly observable in the part of 
the image situated in the plane of the exact focus 
of the lens. . 

* Read before the British Association, Nottingham 


meeting, and communicated by the Author to the Philo- 
sophical Magazine for September, 
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* Convinced myself of the advantage which, in an 
artistical point of view, would result from photo- 
graphic portraits being taken insuch a manner that 
they should as much as possible resemble a work 
of art, in which all the features are marked by 
light touches of the brush or pencil, softly blending 
from light to shade, such an important subject has 
for a long time occupied my attention. My pre- 
cise object has been to discover a method of remov- 
ing, if possible, from photographic portraiture that 
mechanical harshness which is due to the action of 
the most perfect lenses, 

In the best works of art all the effects are pro- 
duced by a soft and harmonious treatment ; noth- 
ing is hard or dry, nothing is too minutely deline- 
ated ; in fact the hand of the artist is not capable 
of microscopic correctness—and fortunately so, for 
its work is not intended to be examined by a magni- 
fying lens ; still the general effect may be suffi- 
ciently minute for the artistic purpose. 

Notwithstanding its defects, photography is the 
great teacher to artists ; they find in it the true 
reflex of nature ; it shows the correct distribution 
of light and shade with all its delicate half tints ; 
its perspective drawings are perfect, and it repre~ 
sents the folds and texture of draperies in the most 
exquisite manner. But if art derives a great ad- 
vantage from the imitation of photographic pro- 
ductions, art is in its turn a very competent and 
valuable teacher of photographers. Their works 
indeed have no value if they do not partake of a 
certain character which distinguishes the best 
works of art. And therefore photographers must 
not despise the recommendations of true artists ; 
for in trying to imitate art they will often improve 
their own productions. Therefore as artists have 
nothing better to do than to imitate photography, 
go photography has nothing better to do than to be 
guided by art. 

By the laws which regulate the action of lenses, 
it happens, as has been already pointed out, that 
in the representation of a solid figure there is 
strictly only one plane of that solid which can be 
taken in perfect focus. The image therefore of 
that plane is not in harmony with the images of 
the other planes, which are not so sharply defined. ° 
This inequality in the texture of the image cannot 
but be considered a defect; and it would be a great 
advantage if it were possible to equalize the effect, 
even at the cost of losing the mathematical ac- 
curacy of the plane in focus. I hope to show in- 
deed that such a loss would be really a considerable 
gain. If photographic portraits should not exhibit 
all the pores, wrinkles, and defects of the skin, it 
is still less desirable that only one part of the face 
should be in that condition, while all the others 
should gradually lose their sharpness as they are 
more and more distant from the plane of de- 
finition. 

We can at will bring the focus upon any plane of 
the figure. In taking portraits not smaller than 
miniature size, we may choose the nose, the eyes, 
or the ears ; but we cannot have the three equally 
sharply defined ; and photographers endeavour to 
focus upon a middle plane, for example upon the 
eyes, in order to have the nose and the ears in the 
same degree of less perfect definition, not very far 
from that of the eyes. | 

Perfection in the portrait would be attained, 
were it possible to do so, first by taking the image 
of the nose, then, after having altered the focur, 
the image of the eyes, and finally, after again alter -- 
ing the focus, the image of the ear, and then, froni 
these various images, forming a collective portrait. 
Such an idea may appear impracticable, possibly 
even absurd, and it is sure on first thoughts to be 
rejected and condemned. Yet I seriously, and 
after mature consideration both of the practice and 
of the theory of such a scheme, propose its adoption 
as one of the greatest improvements which will 
have been introduced in photography since its dis- 
covery. I beg to be allowed to explain the method 
in which I conceive I have solved the difficulty 
I have above alluded to. 

Let me premise a few words upon the effect pro- 
duced by the experiment of taking the photo- 
graphic image of the focimeter. This instrument, 
I may be permitted to remark, was invented by me 
upwards of twenty years ago, and has been con- 
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stantly used in my operating-room in order to test | 


in what degree the chemical and visual foci of 
lenses coincided or differed. Until it came into 
use, nobody had ever dreamt that they did not 
exist in the same plane when the object-glasses 
were as much achromatic as those of the best 
telescopes. This fact being demonstrated by the 
instrument I refer to, was the cause of a complete 
change in the construction of lenses for photo- 
graphic purposes; and from that time opticians 
have endeavonred to calculate, and succeeded in 
discovering curvatures the combination of which, 
to invent a phrase, achromatize, with the visible 
rays of light, the invisible rays which are exclu- 
sively endowed with the chemical action. The use 
of the focimeter I have found indispensable since 
the further discovery I have made that the two 
foci undergo continual changes from various atmo- 
spheric influences; and no photographic studio, 
therefore, should be without this instrument ; for 
no optical combination is capable.of preserving an 
invariable coincidence of. foci, and the photographer 
must have the means at any moment of testing the 
then state of the elements, and of the light itself, 
in order to ascertain any change in its refraction 
and to act accordingly. 

My focimenter, a model of which is on the table, 
is made of eight separate segments of a disk, 
mounted spirally on a horizontal axis of 12 inches, 
corresponding with the optical axis of the lens ; the 
segments are all separated and distant about 14 
inch from each other. In a front view they form 
on the ground glass the image of a complete and 
regular disk. The segments are covered with some 
uniform and well-defined devices ; and the centre 
of each is marked with its number, from 1 
to 8. The firat segment is the nearest, and the 
last the furthest from the lens. 

By moving slightly and slowly forward and 
backward the focussing or ground glass, any one 
of these segments, and all in succession, may be 
brought into focus. If we focus upon No. 4, for 
example, we see that the segments before and 
behind gradually lose their sharpness, in a greater 
or less degree, according to the quality of the lens ; 
and from that experiment we may judge of what 
is empirically called the depth of focus of the lens. 
By comparing at the same time the photographic 
image with the image we had on the ground glass, 
we see if the visual and chemical foci agree, or tu 
what extent they differ. But our present object 
not being to test whether the chemical and visual 
foci agree, we will take a lens in which we know 
that they coincide. 

Now, supposing that we focus upon No. 1, we 
shall find that the photographic image of that seg- 
ment will be very well defined, No. 2 a little less, 
No. 3 and all the others until No. 8 gradually 
losing their sharpness, so that No. 8 will be most 
indistinct. In the same way, if we take a portrait 
so that the nose is on the plane No. 1, this part of 
the face will be defined ; the eyes, which are on the 
plane of No. 2, will be a little less well defined ; 
the ear, on the plane of No. 3, still less defined ; 
and if the body is obliquely turned, the shoulder, 
which corresponds with the plane of No. 8, will be 
considerably confused. 


Experimenting again upon the focimeter, let us 
suppose that, after having operated with No. 1 in 
focus, we move the frame holding the plate to a 
point previously marked on the camera-board 
where No. 8 is in perfect focus, If we then ex- 
pose the plate a second time, or rather continue 
the exposure, we shall find that upon the first con- 
fused image of No, 8 a new image well defined has 
been impressed, and at the same time a confused 
image of No. 1 will have been impressed upon the 
first image of No. 1 which was well defined. 

In examining the result, we shall find it better 
than if the second impression on both segments, 
No. 1 and No. 8, had not been taken. In the 
middle of a confused image of No. 1 and No. 8 
we shall have one perfectly defined, the whole 
having the appearance of the shadow of a pin not 
quite in contact with the surface; that shadow 
being slightly blended from dark to light, but still 
sufficiently defined to show the exact form and size 
of the pin, | 


the same degree. 


Now what has been done for the two extreme 
segments of the focimeter Nos. 1 and 8, can con- 
secutively be done for the intermediate segments 
Nos. 2, 3, 4, 5, 6, 7, and 8; and in fact it is un- 
avoidably done during the movement of the plate 
from No. 1 to No. 8; and the result is that every 
segment has the image of any small spot delineated 
upon it as if that spot was seen through a thin 
vapour. 

This being well understood, let us apply the 
same mode of operating to the taking of a por- 
trait ; and while the person is sitting, let us move 
the frame holding the plate from the point of the 
focus of the nose to the focus of the furthest point 
of the figure. It is evident that during the move- 
ment of the plate the various planes of the figure 
will have been consecutively in focus and out of 
focus during one part of the exposure, and all in 
Thus we have by a very simple 
contrivance found the means to realize the wish of 
true artists, viz. to take a photographic portrait 
without hard lines, but with the light and shade 
blended in the most artistic harmony. 

We now arrive at the most important part of the 
discovery. The result may be obtained in greater 
perfection without having to move the frame 
holding the plate in order to adapt it consecu- 
tively to the focus of each of the planes of the 

figure. In moving the frame, it is evident that in 
one direction we increase, and in the other we 
reduce the size of those parts of the image which 
are consecutively brought into focus. The result 
is to exhibit more conspicuously than when these 
parts were out of focus the exaggeration of per- 
spective which is inherent to all photographic 
representations taken by lenses not very distant 
from the figure—an exaggeration, I may remark, 
so disagreeably apparent in all large portraits 
taken by too short-focus lenses. To obviate this 
increase or reduction of the size of the image of the 
various planes of the figure, it would be necessary, 
if this were practicable, during the operation to 
change the lens and rapidly to substitute another 
having a focus appropriate to the distance of the 
new plane without altering the distance of the 
plate, so that the plate should not have to be 
moved forward or backward for the adaptation 
of the various foci according to each distance of 
plane. 

It happens fortunately that this chazige of foci 
may be effected with the same object-glass when 
that object-glass is a double combination of lenses. 
The focus and power of such double combination 
being the result of the distance which sepa- 
rates the two lenses, it may be increased or 
reduced merely by altering that distance. Now if 
during the operation we bring nearer or further 
the two lenses, by this simple means we adapt the 
focus of every plane to the immoveable frame 
holding the plate ; and we are enabled thus to re- 
present consecutively on the plate an image of 
every plane, with aless reduction or increase of 
size, that when the power of the double combina- 
tion remains the same, for it happens fortunately 
that, to reduce the focus, we must separate the 
lenses, by which the power is increased. The 
alteration of the distance which separates the two 
lenses is effected by a rack and pinion acting upon 
a tube containing the back lens, that tube sliding 
into another containing the front lens, which re- 
mains fixed during the adaptation of the focus to the 
distance of every plane by means of a gradual 
movement communicated to the back lens during 
the sitting. The inspection of the apparatus, 
wkich I submit to the meeting, will enable any 
visitor interested in the question to understand its 
action. $ 

It is marvellous when we reflect that there is 
nothing to wish for in the shape of contrivances 
having for their object the perception of vision, 
and that from time to time man invents, or thinks 
he invents, what nature had done in the most 
perfect manner. The eye is supplied with a lens 
in the same way as the camera obscura ; the retina 
is the screen on which, like the ground glass of the 
camera, the light reflected by all the natural ob- 
jects form their image. By various humours 
through which the light is refracted, the spherical 


aberration is corrected and the most perfect 


achromatism is produced; the eye is endowed with 
muscles which enable it to alter the focal distance 
of the lens according to the various distances of the 
object. Optics is able to imitate all these beauti- 
ful contrivances except the last, which is available 
only on account of the way in which we exercise 
the perception of vision. We see at once only a 
very small part of the image—that part which is 
projected on the centre of the retina ; and the eye 
can adapt its focus to the distance of that part, and 
as rapidly as thought, when directing its attention to 
another part it adaptsits focus to that new distance. 
Therefore it matters not whether the other parts 
are in focus ; we have only the perception of what 
we want to see, and, by the proper adaptation, that 
sensation conveys to our mind only a well-defined 
image. It cannot be so with the camera obscura, 
because, the photographic image produced by it 
being at once permanently fixed entire by the 
same exposure, we cannot change it in changing 
the focus ; the only thing we can dois to impress a 
stronger image on a fainter image. The artificial 
optical instrument being destitute of a self-acting 
changing adaptation to the focus of all the other 
planes, can represent only one plane in focus ; but if 
it had that adaptation, the surface receiving the 
impression of the image in a permanent manner 
(not like the retina, which does not retain the im- 
pression), that impression would consist of a number 
of images superposed one upon another. For this 
reason nobody would ever have thought of pro- 
posing to employ a lens which, moving during the 
exposure, would adapt itself consecutively to the 
foci of all the other planes of theimage. Butfrom 
the fact that the eye can easily and usefully alter 
its focus according to the distance of the plane it 
wants to examine, and unconsciously discard the 
image of the other planes while they are out of 
focus, it is possible to learn what may be a very 
useful modification of the artificial optical instru- 
ment called the camera obscura. If we cannot 
discard the superposed images out of focus, and see 
only among them the one in focus, it happens 
fortunately that the image in focus is stronger, 
better defined, and consequently more conspicuous 
than all the others. If we cannot discard entirely 
the images out of focus, they at all events appear 
only like a number of blended shades of the 
principal image. Therefore in this process, for 
changing the.power and the focus of the double 
combination of lenses according to the distance of 
the various planes, we do nothing but imitate one 
of the most beautiful and indispensable of natural 
contrivances, by which the eye is so wonderfully 
well calculated to perform all the exigencies of 
perfect vision, and is one of the most marvellous 
and splendid works of the Creator. 

This. new plan of' operating uot requiring a 
longer sitting than the old process, the interposition 
of the usual diaphragms will, by cutting off the 
oblique rays, increase the definition of the compound 
image. It follows that, as much as the intensity 
of light will allow, the smaller the aperture of the 
diaphragm is, the more perfect will be the result. 

One of the great advantages of the method I 
have described is that the various planes of the 
figure are represented with the same intensity of 
light, which is not the cage when the rays are more 
condensed on the plane of exact focus than on the 
other planes. For itis obvious that the difference 
of intensities of light on the various planes produces 
an unnatural effect, and destroys so far the har- 
mony of the picture. i 

: I have felt justified in bringing this matter be- 
fore the Association, from the confident hope that, 
by the examination of. scientific photographers, a 
new era may henceforth begin in the art of 
photography. If the plan I propose is in its 
present state deficient in many practical points, as 
must be the case in almost all new inventions, I 
am sure that, with the- co-operation of so many 
ingenious and active minds which are constantly 
engaged in the task of progress, the science of 
optics will be able to supply photographers with a 
camera obscura which in its working will approach 
as near as an artificial instrument can approach the 
beautiful instrument which gives to man the most 
perfect perception of all the wonders and beauties 
of nature. 
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THE LATHE AND ITS USES.* 
XI 


BY A PRACTICAL HAND, 
The next class of spirals is that in which no cen- 
tral core exists, but the coils stand separate and 
‘distinct, two or more rising from the same base. 
The coils are sometimes flat, sometimes rounded, 
and still more frequently, in the best work, exqui- 
sitely, and (as a casual spectator would say) impos- 
sibly carved. The process is as follows. Turn a 
cylinder of ivory or hardwood, forming at the end 
any required mouldings as a base and capital. 
Determine the number of coils and the pitch, and 
by one of the previous methods mark out the same. 
The cylinder is now to be bored out from end to 
end, leaving sufficient for the thickness of the re- 
quired cords. This bore may with advantage be 
slightly larger at one end than at the other, so that 
_ a mandril of wood may be fitted into it to be after- 
wards easily withdrawn. This will certainly be ne- 
cessary if the ivory cords are to be of light substance, 
as they require support to enable them to bear the 
action of the tool. After the cylinder has been 
bored as above directed, let a mandril of common 
wood be inserted, and the lines, marked as shown, 
be cut quite through. The intermediate parts be- 
tween the intended threads must then be removed 
carefully (with a round rasp, if of ivory) with any 
convenient tool if of wood. The cords must then 
in a similar way be rounded or otherwise moulded, 
and afterwards the common and now damaged 
mandril removed. In the case of ivory the piece 
of work will not only be strengthened by the inser- 
tion of a polished mandril of ebony, but its appear- 
ance will beimproved. Sometimes however it may 
be preferable to line it with red velvet or silk, or it 
‘may be left entirely open. The further ornamen- 
tation of the cords depending on the eccentric 
chuck or eccentric cutters will not be described in 
the present paper. These open spirals are worth a 
vast amount of patience and trouble, which their 
elegant appearance when finished will amply 
repay. S | 
Tf the foregoing observations are carefully studied 
the further practice of hand turning in wood will 
not be difficult, and we shall proceed to speak of 
metal turning, before passing to a description of 
the slide rest and other apparatus usually added to 
the lathe. We may however observe here, that, 
for ivory and hard wood, especially the former, 
the first roughing down cannot be done with the 
gouge, a point or small round-ended tool must in 
these cases take its place, to be succeeded by one or 
more of those tools which rather scrape than cut, 
as described in detailing the process of hollowing 
out boxes and similar work. 


Murau Turning By Hanno Toors. 

The first requisite for the above work is a well 
made and sharp tool, for, strange asit may appear, 
a keen edge is as necessary for making good work 
_in metal as in turning wood. The principle of 
this cutting edge must be well understood, and this 
has been well explained by Nasmyth and others. 
In the first place it is evident that such an edge 
as that of a chisel would be carried away by the 
. very first revolution of the piece to be turned, the 
whole strength of such edge lying in the direction 
æ, b, Fig..101. The necessity of giving more sub- 
stance to the tool in this direction is at once ap- 


parent and is fulfilled by increasing the angle of. 


the cutting part (Fig. 102). Here we have plenty 
of strength, but it has been gained at the sacrifice 
of the edge, which is too obtuse, and would only 
chip out the work by a scraping action, a clean 
cut could not be thus made, and even this blunt 
- edge would. soon be worn away, hence we come to 
Fig. 103. We have here plenty of strength in the 
required direction anda keen cutting edge, and 
such a tool will, whether: used by hand or in the 
slide.rest, bring off a curled shaving, leaving the 
work quite smooth, and if the tool is wetted 


with water or soap-suds the surface of the work 


will even be highly polished. ‘The eurled shaving 
it must be remembered is the test, the proof that 


the tool is rightly made and properly held. This- 


however only:holds good: in the case of iron and 
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steel, brass requires a different shaped tool, and the 
result is no longer shaving but small granulated 
pieces. The only fault in the above form of tool 
is the propensity it has to dig in if it is not used 
with extreme care ; hence aslight modification has 
been suggested, as Fig 104, the bearing surface 
being a, b. If this tool hitches, or meets with 
pinny metal, it will spring from the point b, and 
tend to take the position shown by the dotted line 
freeing the point from the work. The latter 
however is seldom the form used for hand 
work, though it is the best possible for the slide 
rest tools. Another form which can be made in 
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the lathe is represented in Fig. 105. It will be 
evident that in principle this is the same as Fig. 
103, but being round at the end like the head of a 
screw it may be used in any position. Iftheflat head 
is slightly hollowed or dished the cutting edge will 
be more keen, but slightly weaker. It will be 
noticed that this form of tool provides a sharp heel 
opposite the cutting edge. This should’ be made 
in all such tools, as it takes a firm hold upon the 
rest, which is not made, as for wood, with an edge, 
but with a flat top, Fig. 106 a; file off four sides 
of the last tool and you produce Fig. 107, which is 
useful to follow the round-ended: one and reduce to 


Mi: 
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a level the ridges and hollows formed by the latter 


on the surface of the work. 


Fig. 106 shows the proper position of the tool | it. First the steel will assumea faint straw colour. 
when at work ; the lower part or heel: taking firm | It will be very hard in this state. Next the straw 


hold on the rest, the edge forming a 
tangent to the surface of the work, which 
is separated in a curled shaving b. The 
handle of the tool should be long and | 
rather large, with an iron ferrule, as 
there is a good deal of resistance. The 
heel of the tool however forming a ful- 
crum, while its shank and handle con- 
stitute a long lever, this resistance is 
readily overcome, and will not be found 
formidable in work of ordinary size | 
and weight. In old days, when the proper 
form and angle of such tools was little under- 
stood, the workmen used ‘frequently to sit upon 
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the handle to keep the tool up to its cut, a sight 


not -now to be witnessed, as the slide rest and 
well-finished tools of modern days entirely re- 
move all necessity of thus toiling at the work. 
The amateur and artizan who are not possessed of 
a slide rest will soon find out that the secret of 
speedy work is not undue exertion of strength, but 
the scientific method of making and holding 
the tools, and it is truly surprising what an easy 
thing it is to cut iron in the lathe when the above 
requisites have been acknowledged and attended 
to. The graver, Fig. 107A, is a tool, or rather the 
tool used by clockmakers in turning up the pivots 


of the wheels in clock and watch-work. In prin- 
ciple is is evidently faulty, its form being merely 
a square bar ground so as to produce a lozenge- 
shaped end. 7 

Tt is nevertheless a very useful tool in experienced 
hands. The lozenge-shaped part is held flat 
against the work, and if necessary the tool is 
slightly tilted up instead of being allowed to rest 
flat with its side upon the rest. Five minutes’ in- 
struction however from a watchmaker will give a 
better insight into the mode of using this tool, and 
the many uses to which it can be put, than a whole 
page of letter-press instructions. Once let the 
principles of the metal-cutting tools be grasped, 
which we have briefly set forth, and little difficulty 
will be found in using or even making them. And 
as we strongly advise the amateur to take up the 
latter course, we shall now describe the whole 
process of forming an inside tool for hollowing 
metal work, such as chucks, &c. Take a square 


bar of steel (cast steel is best, such as an old file) ; 


heat it to a dull red and let it cool very slowly. It 
will thus become soft and easy to work. Let 108 
Fig. represent this. Now file away about an inch 
in length on the top, and one side, so as to produce 
such a section as the shaded part, bearing in mind 
the principles already stated. a, will be the 
cutting angle ; b, the side lying on the rest. One 
inch -thus filed will suffice. ‘he end must now 
likewise be slightly bevelled from above, as shown 
in the longitudinal section B. This will be a very 
good tool, cutting well on the end, the side, or the 
acute angle, 

Tt must now be hardened. Heat it again to a 
cherry red; and plunge it into cold water, which 
will render it incapable of being cut with a file, but 
it will be brittle. . Heat a bar of iron red hot, the 
poker will do very well, and having rubbed the end 
of the tool on a stone to brighten it (for the heat- 
ing and. cooling will render it black), lay it on the 
hot iron and carefully watch it. You will pre- 
sently see it colour, and, for the sake of experiment, 
you may carry on the operation too long for our 
present purpose ; you will make the tool too soft, 
but have only to heat it red hot, cool, and retemper 
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colour will deepen, then it will assume a faint tinge 
of blue or rather purple, which is the colour we. 
shall require ; but never mind,leave iit still longer 
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and the blue will become more decided and deeper. 
It will then begin to pale, fade away into black, 


and would presently become red. All these lovely 


tints, which are due to oxidation, tell us the temper- 
ature, and the hardness of the metal, and we can 
arrest it at any requisite degree of hardness (temper 
it), by plunging it into cold water or oil, when the 
proper colour appears upon it. This is a peculiar 
property ofsteel. Iron does not possess it, hence 


you can easily distinguish the two metals when in 


doubt. | 

The following table gives the colours for several 
temperatures :—4380° to 520%. Various shades of 
yellow gradually deepening into brown. 530° 
commences with light purple and passes into darker 
purple and to dark blue at 5707. Thence to 630° 
darker to very pale blue. The latter are too soft 
for tools. a 

(To be continued.) 


PENETRATION OF PROJECTILES.* 
HIS voluminous paper, laid before the Associa- 

_ tion, forms part of a report submitted by Capt. 
Noble to the Ordnance Select Committee, on there- 
sults of a series of experiments lately carried out by 
him under the direction. of that committee, for the 
purpose of determining various points connected 
with the resistance of iron plates to the penetration 
of shot. As the paper contained the tabulated details 
and results of a very considerable number of ex- 
periments, Captain Noble confined himself to read- 
ing extracts from it, showing the purpose and mode 
of conducting the experiments, and the general 
conclusions derived from their results. 

This series of experiments was instituted for the 
purpose of determining the following points: to 
determine the relative penetrating effects of two 
steel shot on an iron plate, provided they strike 
with the same amount of ‘“ energy ” or mechanical 
effect, notwithstanding that the one may be heavy, 
with a low velocity, and the other light, with a 
high velocity : to determine the relative resistances 
of a plate to penetration by two steel shot of 
similar form of head, and striking with an energy 
proportional to their respective diameters. In order 
to determine the first point, the committee fired a 
number of hemispherical-headed steel shot from a 
muzzle-loading gun of 6'3 in. calibre, at 44 and 54 
in. plates, the weights of the shot being different, 
viz., 351b., 701b., 1061b., and the diameters the same, 
viz., 6°22 in. The charges with which these pro- 
jectiles were fired were arranged so that the energy 
was the same in each case, thatis to say, the velocity 
or impact of the light shot was so much greater 
than that of the heavy shot, that the expression 
Wo2, or weight of shot multiplied by the square of 
its velocity, remained constant. The results of 
these experiments were very interesting, and are 
fully detailed in the tables which accompany 
Captain Noble’s report. To determine the question 
of the relative resistances of a plate to penetration 
by shot of similar form of head, and striking with 
“ energy ” proportional to their respective diameters, 
the committee fired a series of steel hemispherical- 
headed shot of various weights and diameters at 
45 and 5 in. unbacked wrought-iron plates, the 
velocities being so arranged that each projectile 
should have an energy proportional to its diameter. 
Thus, suppose the comparison to be made between a 7 
in. shot striking with an energy represented by 1,000, 
and a 9 in. projectile, the latter should strike 
with an energy represented by 1,286, these figures 
being in the proportion of 7to 9. A small num- 
ber of experiments have also been made to deter- 
mine the effects of shot striking the plates obliquely, 
and, although further trials are necessary, the 
general results go to prove that the power of perfo- 
ration possessed by the shot is diminished in the 
proportion of the sine of the angle of incidence to. 
unity. The subject of cast iron projectiles next 
claimed attention, as compared with steel shot. 
With the former much of the total work is ex- 
pended in breaking up the projectile in striking, 
and hurling the pieces in different directions, 
whereas, when the shot are carefully manufactured 
of the very best steel, very little work is expended 


* By Captain Noble, M.A., Royal Artillery, Associat? 
Member Ordnance Select Committee, F.R.A. S., &. 


employed for shells alone. 
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on the projectile, and in some instances the mate- 
rial of the shot has been so perfect, that its altera- 
tion of form after penetrating the plate has been 
almost inappreciable. Ordinary cast iron is there- 
fore almost nseless for the manufacture of such 
projectiles. Steel is an excellent material for shot, 
but it is also most expensive; but recent experi- 
ments have shown that Palliser’s chilled iron is 
almost, if not quite, as good as steel, and probably 
this material will be used for solid shot, and steel 
Various forms of head 
have been proposed for steel projectiles. ‘Thus we 
had the flat head, proposed by Mr. Whitworth, the 
round head, elliptical head, &c. The flat head has 
gained a great reputation from being the shape used 
by Mr. Whitworth in his first experiments against 
the “ Warrior” target. Of all these forms, however, 
the author prefers the pointed, or ogival, head, and 
he described, by means of a diagram, the difference 
in effect, between the pointed and the blunt form. 
‘The blunt, that is, flat-headed or round-headed shot, 
on striking an iron-clad structure, such, for instance, 
as the Warrior, punches a piece of armour out of 
the plate and drives it into the backing ; the shot, 
however, has no means of ridding itself of this 
piece of plate, and consequently has to push it in 
front of it through the backing. It is needless to 
remark that this piece of jagged armour plate must 
greatly increase the resistance which the shot 
meets in passing through the backing. When, 
however, the shot is of the form of a pointed ogival, 
the results of its action are far different ; this pro- 
jectile cuts or rather tears through the armour plate. 
and the pieces of broken plate are bent -back 
and forced into the backing round the edge 
of the hole, the shot then passes through 
without carrying any jagged armour in front 
of it. The subject of iron-clad ships was 
then entered on and a summary given of the ex- 


periments against targets representing actual ves- 
sels. The conclusions which might be drawn from 
the whole of the experiments were—Ist. Where 
it is required to perforate the plate the projectile 
should be of a hard material, such as steel or 
chilled iron; 2nd. The form of head best suited 
for the perforation of iron plates, whether direct or 
oblique, is the pointed ogival; 8rd. The best form 
of steel shell known at present is that which is 
furnished with a solid steel head in the form ofa 
pointed ogival; 4th. When chilled iron can be 
made of the best quality, it is almost, if not quite, 
as effective as steel for solid shot; 5th. To attack 
well-built iron clads effectively, the guns should. 
be at least 12 tons weight and 9 in. calibre, firing 
an elongated projectile of 250 Ib., with about 40 Ib. 
of powder; 6th. When the projectiles are of a hard 
material, such as steel, the power of perforation is 
directly proportional to the energy or product of 
weight of the shot multiplied by the square of 
velocity at impact, and inversely proportional to 
the diameter of the projectile, and it is immaterial 
whether this energy be made up of velocity or 
weight within the usual limits which occur in 
practice; ‘7th. The resistance of wrought-iron 
plates to perforation by steel projectiles varies as 
the square of their thickness; 8th. Striking a plate 
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at an angle diminished the effect as regards power 
of perforation in the proportion of the sine of the 
angle ofincidence; 9th. Theresistance of wrought- 
iron plates to perforation by steel shotis not much, 
if at all, increased by backing simply of wood; 
it is, however, much increased by a rigid backing 
either of iron combined with wood, or of other 
suitable material; 10th. Iron-built ships, in which 
the backing is composed of compact oak or teak, 
offer much more resistance than similar clad 
wooden ships; llth. The best form of backing 
seems to be that in which wood is combined with 
horizontal plates of iron, as in the Chalmer, 
Bellerophon, aud Hercules targets; 12th. An inner 
iron skin is of the greatest possible advantage. It 
not only has the effect of rendering the backing 
more compact, butit prevents the passage of many 
splinters which would otherwise find their way. 
into the ship; therefore, no iron clad, whether 
iron-built, or wooden converted, should be 
without an inner skin. The author of the paper 
preferred the English “ punching ” system of high 
charges with steel shot to the American “ racking ” 
system of heavy cast-iron shot propelled with low 
charges, on the ground that by the former method 
a ship might be sunk or some vital part injured in 
much less time than would be required to destroy 
her by the mere concussion. of very heavy shot 
which had not the power of penetrating her armour. 
This paper was accompanied by the following 
among other formule and tables :— 
Table showing the probable distance at which 
various guns would penetrate existing iron- 
clad vessels, with steel or Palliser chilled-iron 
projectiles. - | : 


a Sed e 
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100-pr. S.B. | 25 | 104) Warrior 100 
24 3 » | Minotaur 100 
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2g | 
| W 
b =s 5 iD 
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Wo | 3rRkb2 
—- = sete 3 
2g sin.?0 
ataa W 
b =v sin. 64 PEE we A, 
l 4r Rgk 
W = Weight of projectile in 1b. 
v = Velocity on impact in feet. 


g = Accelerating force of gravity. 

R = Semi-diameter of shot in feet. 
k = A constant to be determined by experi- 

ment. : 
6 = Thickmess of plate in feet. 
= Angle which the direction of the shot 
makes with. the face of the plate. 

k = 5,357,000 for hemispherical-headed shot. 
The reading of this paper was followed by that 
of a short description of the Chalmers target by 

Captain Galton. ~ | 
The discussion on the above two papers, in which 
the Marquis of Lorn, General Lefroy, Sir W. G. 
Armstrong, Colonel Sykes, M.P., Admiral. Sir E. 
Belcher, Mr. W. Fairbairn, Major Palliser, Pro- 
fessor Rankine, Mr. Bramwell, and the President 
took part, was more of a military than of an en- 
gineering character. Sir W. Armstrong advocated 
the use of the shortest projectiles, which are con- 
sistent with accuracy of flight,-in order to avoid 
the expenditure of work at the moment of impact 
in the change of form of the projectile, and to con- 
centrate the whole effect upon the piercing of the 
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armour plate. The paper of Captain Noble was, 
in his opinion, the most complete and distinct ex- 
position on the subject which had ever been sub- 
mitted to the public. Mr. Fairbairn laid great 
weight upon the sea-worthiness of English ships 
of war, as compared with the American ships, 
which were built so as to present the smallest pos- 
, Sible surface above the water line, at a sacrifice of 
their sea-going qualities. Mr. Bramwell explained 
the advantages of pointed shot to consist in the 
concentration of the total available effect upon the 
smallest possible resisting area. The only condi- 
tion to be fulfilled was sufficient hardness and 
strength in the point of the shot to bear the great 
pressure concentrated upon it without being 
crushed. From what was generally known of 
chilled. cast iron it was not surprising that this 
material should possess so considerable a resisting 
power. Professor Rankine remarked, with regard 
to the backing of armour plates, that the material 
placed in strain and resisting the penetration of 
_ the shot on its striking the armour plate formed a 
conical body, diverging inwards from the surface of 
contact between the projectile and the armour 
plate ; the power at resistance would therefore in- 
crease with the size of area of impact, and would 
also depend upon the distribution of material be- 
‘hind the armour plate. He thought it greatly 
desirable to determine by experiments and by 
theory the. relative resisting effect of the outer 
armour plate, the different layers of backing com- 
posed of wood and iron, and the iron-ship plates, 
or second armour plates, placed behind the first. 
Experiments of this kind would probably lead to 
a more economical distribution of material in con- 
structing the armour of ships of war. The presi- 
dent advocated the construction of numerous small 
ships of war in lieu of the large types of vessels 
which at present form the fleet of this country. 


SULPHURET OF TRON.* 

* A LL is not gold that glitters ;’ yet the bright 

yellow spangles which shine so brilliantly 
amongst the black treasures deposited in our coal- 
scuttles, appear to the unpractised eye uncommonly 
like it. No golden grains are these, but a combi- 
nation of iron and sulphur, innocent enough when 
united, but, separated by the agency of heat, such 
sulphurous fumes are poured forth as to make you 
devoutly wish that no dissolution of partnership 
had ever taken place ; and the careful householder 
who, tongs in hand, and with slippered feet, yawns 
sleepily as he rakes the last glowing embers from 
the grate before retiring for the night, feels natu- 
rally indignant at being taken sharply by the nose 
by Mr. Brimstone, who fiercely resentsthe intrusion, 
attacking our nervous friend’s air-passages in a 
manner not to be endured, and making him cough 
most heartily, and probably exclaim, “ Dear me? 
where on earth can all the brimstone come from ?” 
Simply then from its former partner, tron, who 
rests quietly, in the form of oxide, amongst the 
ashes. Hew substances are more widely dissemi- 
nated amongst the mineral productions of the earth 
than that now under consideration, and from the 
destructive effects produced on the metal iron when 
undergoing metallurgical treatment, by the sulphur 
` set free from the fuel, and the contamination pro- 
duced amongst other metals by the sulphuret (con- 
sisting of two atoms of sulphur with one of iron) 
mixed with them, it may be almost looked on 
as one of the greatest enemies the metallurgist has 
to contend against. A very simple experiment 
will serve to show how readily sulphur and iron 
unite when the latter is heated. Place an ordinary 
bar of iron, say the size of the middle finger, in a 
forge fire until it is at a bright red heat, when with- 
drawn, hold it in contact with a stick of common 
sulphur. The two substances will immediately 
fuze together and drop away like sealing-wax until 
the bar is divided aud falls asunder. The drops 
which have fallen are no longer iron ; it has united 
with the sulphur and become brittle, and perfectly 
useless as a metal; in fact, it is no longer one. 
Many of the sulphurets of iron found by the miner 
in his: search for mineral ores are. exceedingly 
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or less associated. with arsenic. 


curious and beautiful, filling at times some cleft or 
cavern amongst the rocks with crystalline forms, 
so brilliant and exquisite, that we are almost led 
to believe some royal Kobold of the mine had here 
stored up his elfin regalia, or that the lamp of 
Aladdin must have been, after all, a ‘‘ Davy lamp,” 
and his cave of jewels a cavity in some deep mineral 
vein. Troublesome and unprofitable as sulphuret 
of iron sometimes is, it is at others usefully em- 
ployed for many purposes connected with arts and 
manufactures. The property which it possesses of 
emitting numerous sparks on being struck sharply 
against steel, obtained for it the name of ‘* Pyrites,” 
which is still frequently made use of. The wheel- 
lock pieces, used after the matchloclk, and before 
the introduction of the flint-and-steel gun, were so 
constructed that on pulling the trigger a small 
roughened steel wheel, which, acted on by a spiral 
Spring, wound up much after the manner of a 
clock, revolved fapidly against a fixed fragment 
of sulphuret of iron, thereby producing a stream of 
sparks and igniting the gunpowder placed in the 
pan beneath them. Although never treated with 
a view to the production of iron, the sulphur, we 
have already shown it to be rich in, is taken advan- 
tage of in the manufacture of both alum and sul- 
phuric acid, sulphuret of good average quality 
producing about seventeen per cent. of sulphur more 
This, when burnt, 
leaves a large residue in the chamber or retort used 
in its treatment. On being removed, it is thrown 
together in heaps and exposed to air and moisture. 
Oxide of iron and sulphuric scid are thus formed, 

which unite and produce a soluble salt—the common 
copperas, green vitriol, or sulphate of iron of 
commerce. This, when collected in proper re- 
ceivers, is crystallized on branches of trees or strings, 
and is extensively used in dyeing, the manufacture 
of ink, &c,, &c. The pigment, or colour commonly 
known as ‘‘colcothar,’ or ‘‘purple-brown,”’ is 
obtained from the refuse matters remaining in the 
heaps after the soluble salt has drained off We 
have at times detected small quantities of gold and 
silver amongst such refuse ; but, as a general rule, 

too minute in quantity to render its extraction a 
profitable undertaking. In-Bohemia, considerable 
quantities of gold are obtained by reducing the 
sulphuret to an almost impalpable powder, mixing 

it with water, and then causing “the slimes,” as 
the mixture is called by miners, to flow through 
a number of wooden basins, placed on the slope of 
a hill; and here it is ground with mercury. This 
immediately seizes on every:stray particle of gold 
it can catch (taking it into custody, so to speak), 
and forming what is called an-“ amalgam.” After 
some time the mercury, with its prisoner, is drained 
off, placed in a leather bag, and squeezed. The 
mercury forces its way. in thousands of silvery 
globules through the pores of the leather, leaving 
the gold behind, a putty-like mass in the bag. 
This is heated to drive off superfluous mercury, and 
afterwards melted and refined. 

It sometimes happens that the process of de- 
composition and conversion of the “sulphuret” of 
iron into the ‘* sulphate,” takes place deep down 
amongst the coal measures, where such intense 
heat is generated as to causejspontaneous ignition of 
the beds of coal with which it is associated. We 
often find, too, by the working of the strange and 
inscrutable laws governing the earth’s chemistry, 
such laws as those by which the pure flint is de- 
posited on the wheat-straw and the feathery reed ; 
the morphia made to dwell in thejuices of the gaudy- 
painted poppy ; the life-saving quina amongst the 
cells and fibres of the ‘‘heart-leaved cinchona,” 
and the deadly strychnia in the vomic nut of 
India—that casts of extinct creatures, Ammonites, 
and shells of past geologic ages, have been com- 
pletely filled, as by molten bronze, with glittering 
sulphuret of iron, accurately filling the space once 
occupied by the living mollusk. Deep buried 
amongst the shale and schist beds, far down amongst 
the slate rocks, and imbedded in the chalk and 
indurated clay, lie the sulphurets. How they 
reached the strange positions in which they are 
found, who cansay? Mr. Pepys, in 1811 (Trans- 
actions of the Geological Society of London, first 
series, vol, i.), was amongst the first to publish a 
very illustrative case of the formation of iron pyrites 


from the decomposition of the bodies of some mice in 
a solution of sulphate of iron. Another illustrative 
instance of the formation of iron pyrites upon 
animal matter in a decomposing state occurred at 
the bottom of a mine shaft near Mousehole, Corn- 
wall, where a dog had fallen into a solution of iron, 
and its body was found surrounded by iron pyrites, 
In these and other well-known cases the hydrogen 
evolved from the decomposition of the animal mat- 
ter is considered to take the oxygen both from the 
sulphuric acid and oxide of iron, so that the iron 
pyrites, or, bi-sulphuret of iron, is formed. Mr, 
De la Beche thus accounts for the formation of 
the sulphuret, and there is no doubt but that under 
certain conditions it might be formed as he states. 
Yet, when we see the most minute and delicate 
flutings on the surfaces of shells, not thicker than 
tissue-paper, as faithfully moulded in bright 
shining sulphuret as though cast from molten metal 
by the hands of some expert goldsmith, we are 
rather at a loss to understand where, in a structure 
so delicate, enough iron and animal matter can be 
found to bring these strange changes about; and 
this, like many other secrets of nature—the origin 
of “ meteoric stones” amongst them, must remain 
for time and careful investigation to elucidate. 


HEAVY GUNSIN AMERICA. 


The V. S. Army and Navy Journal, in the course 
of an article on the casting of a 20in, gun for the 
Princeton, writes as follows :—‘‘ But great as has 
been our success in the manufacture of cast iron 
guns of large calibre, so that now we stand at the 
head of the world in naval ordnance, this should 
not make us forget that there are better materials 
for a gun than brittle cast iron. -What we now 
need to strive for is a large calibre gun of steel or 
wrought iron, or, perhaps, a combination of the 
two, which shall stand the immense charges of 
powder necessary to make these huge calibres 
always decisive against any ironclad the navies of 
the world may oppose to us. England might have 
kept pace with us, and, perhaps, even outstripped 
us, in naval ordnance, if she had net devoted all 
her time and money to the manufacture of wrought 
iron guns devised by engineers whose ignorance 
of first principles is abundantly proved by the 
failure of every English gun of large calibre that 
has yet been built, the Horsfall gun alone excepted ; 
and that was built by an outsider, with no en- 
couragement from the Government. That such a 
result should have occurred in a nation so justly 
celebrated for its engineers, and unrivalled in the 
world for its mechanical appliances for the working 
of wrought iron in large masses, is certainly very 
remarkable. The explanation is to be found in the 
fact of the adoption of the obviously erroneous 
system of Sir William Armstrong. But we must not 
expect that England will always cling to the Arm- 
strong gun. Some day a clever engineer will arise to 
teach her how to use her vast mechanical resources 
for the manufacture of wrought iron guns of large 
calibre, which may. throw our heavy cast iron 
ordnance into the shade. It behoves us, therefore, 
to anticipate this almost inevitable result, and to 
provide againstit.” It may comfort some of our 
readers to know that not more than three or four 
20in. guns have yet been produced, so that most 
of the statements regarding 140 charges, &c. &c., 
which have reached this country, are merely so 
many evidences that, with all their practice with 
heavy ordnance, our American friends have not 
lost sight of the long bow. 


Electricity, under certain circumstances, pro- 
duces the same effect upon sugar as fermentation 
in transforming it into alcohol. By passing elec- 
tric currents through sweet wine, M. Niepce de 
St. Victor rendered it more alcoholic, some of its 
sugar being converted into alcohol. 

In 1834, by sea and canal, London received 
2,080,547 tons of coal, and in 1844, 2,563,166 tons. 
In 1845 the railways began to bring coal to 
London, the quantity in that year being 3,461,199 
tons. In 1854 there was an advance to 4,378,732 
tons, and in 1864 to 5,476,426. The quantity 
brought within the metropolitan district last year 
was 5,909,940 tons, 
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PALLISER’S CHILLED ) PROJECTILES. 

If any confirmation of the value of Majot Pal- 
liser’s suggestion to employ projectiles made of 
chilled iron for penetrative purposes had been 
wanting, the experiments which took place at 
Shoeburyness last week against the Warrior target 
would certainly have supplied it. On this occa- 
sion the chilled shell undoubtedly exhibited 
greater penetrative powers than the steel shell 
against which they were pitted. Making every 
allowance for possible faults of construction in the 
steel shell, and for differences and effects of 
“ temper,” which latter will probably prove inevit- 
able in steel projectiles, the chilled shell were de- 
cidedly the more effective. Their explosive effects, 
it is true, were less, due in part of course to their 
greater bursting charge, in part probably to its 
arrangement not having been so carefully deter- 
mined, as in the case of the steel shells; but their 
general superiority we hold to have been so clearly 
established as to make it undesirable that we should 
proceed with the supply of the costly steel projec- 
tiles with which it had been decided to arm our 
navy. It would be well to fire some of Palliser’s 
projectiles without delay against angular plates, 
and to observe whether they : sustain their superio- 
rity under these conditions ; but there can be little 
doubt that they will henceforth form part of the 
equipment of every sea fort and ship of war. These 
experiments at Shoeburyness must at any rate 
secure their adoption, whether it proves altogether 
fatal to steel shell or not. The adoption of chilled 
shot has aiready been decided upon, after a 
series of experiments extending over a period of 
more than three years, in which their merits 
have been fully established. ‘The interest which in 
consequence now attaches to these projectiles will 
probably render a short description of them a 
unacceptable. The process of ‘ chilled casting” 
‘‘case-hardening” isan old one, and is very g ie 
employed in the production of articles like plough- 
shares, and of such portions of machinery in which 
great surface hardness is required. In some cases, 
also, it is found more convenient and cheaper to 
cast iron by this process, without reference to the 
question of its hardness. And for many years 
before the system of sand-casting came into general 
use shot were so cast for these reasons. *‘ Chill 
casting `° means simply casting the metal in cold 
metallic moulds, instead of in moulds of loam or 
sand. The rapid solidification which results from 
bringing the metal into direct contact with a 
metallic mould ‘‘ favours,” as Dr. Percy tells us, 
“ the retention of the carbon in a combined state,” 
instead of allowing it to be diffused through the 
mass in the form of plumbago ; and it thus greatly 
hardens the iron, or its surface—converting, in 
fact, characteristic gray iron into perfectly white 
iron. Thisis the principle which Major Palliser 
has applied, so successfully in his shot. But in 
justice to that officer, it must be pointed out that 
his suggestion amounted practically to very much 
more than the simple revival of an old practice, 
and that the shot cast in chill of 60 or 70 years 
ago no more resemble the chilled shot of the present 
day than these projectiles in their turn resemble 
the ordinary cast-iron shot of the service. The 
first have been cast, as we have explained, for 
manufacturing or economical reasons, by a process 
which accidentally entailed hardness of surface. 
Major Palliser’s chilled shot, on the other hand, 
are made for a particular purpose of a definite 
and carefully determined hardness throughout, 
the transformation or hardening, which in the 
first case was literally superficial, being extended 
to the very centre of the mass. The required struc- 
ture is obtained by selecting and combining those 
brands of iron which experiments have taught us 
will chill to the exact extent required, striking a 
careful mean between iron which will scarcely chill 
at all and iron which chills too hard and cracks in 
cooling. ‘There is something radically different, it 
will be perceived, between projectiles of this care- 
fully determined construction and the heteroge- 


neous, superficially hardened shot, which were pro- 
duced under the old system from iron selected only - 
Indeed, the very | 


with reference to its cheapness. 
name of the process as originally applied—case or 
surface hardening—might in itself be accepted as 


a sufficient distinction. 


end here. The success of the Palliser projectiles 
is due not to the material alone, but to that parti- 
cular combination of form and material which has 
been adopted. In a discussion which took place ina 
scientific journal in 1864, Major Palliser stated that 
“an essential feature e of his invention was that the 
fore part of the s 


sible into eternal | increasing pressure, when the 
brittle nature of the material would not be of much 
consequence ;’ ” and as far back as 1863 he formally 
proposed an elongated pointed head as necessary 
to the success of his system. ‘The precise form of. 
head is susceptible of modification, but the principle 
of employing a pa ointed head is as essential an 
element in the alliser projectiles as in the em- 
ployment of chilled i iron. The application of these 
twò principles of construction, of this particular 
combination of head and hardness—the head to 
neutralize the inevitable brittleness of the material, 

he matı and penetr ative 
power to the ead has given us a class of projectile 
for use against izonplated defences the value of 
which may be regarded as established, and the 
manufacture of which for ship and sea-coast defence 
will doubtless be undertaken forthwith on a large 
scale. The adyantages which chilled projectiles 
present over those made of steel are :—Ist, great 
saving of expense; 2d, greater uniformity of hard- 
ness ‘and structure ; 3d, equal, if not superior 
penetrative powers; 4th, greatly increased effects, 
with the shot at least, after penetration, the 
chilled shot breaking up into a number of pieces 
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K langridge,”” QE. missile matter, - 


WORKMEN'S "HOMES IN SCOTLAND. 

Edinburgh numbers 1,530 one- roomed houses, 
whilst no ‘one “of the remaining 405 contains ie 
than that number of occupants, In Glasgow the 
state of things is still WORSE j for there the number 
of one-roomed houses is 2 2,219, of which number 
1,253 shelter seyen human creatures, whilst each 
of the other 959 dwellings has more than seven 
inmates. There are in all Scotland no fewer than 


oo met for. ‘Roman habitalion, “What onder 
that working men like to spend as much of their 


leisure as possible in public-houses, and as little 


of it as possible i in their | homes ? 


DOMESTIC ECONOMY. 

Amongst the questions set under this heading, 
in ghe Society of Arts new Examination Paper $, 
are the following : = 

Deseribe a convenient and economical dwelling 
for a working man and his family, say of four 
children. 

What circumstances would influence you in the 
choice of a dwelling-house ? 


Give advice concerning the selection and pur- | 


chase of household furniture. 

What are the effects, moral and physical, of 
oyer-crowded dwellings in town and country ? 
What remedies can you suggest for these evils? 

What occupations of the labouring classes in 
our downs do you consider the most healthy, and 
why? 

Write a short essay on the most common habits 
injurious to health and strength. 

How may hard water be rendered soft ? 

What are the advantages aud disadvantages of 
an open fire-place? What precautions should be 
observed in the use of close stoves ? 


Tue Bog IN Amertca.—The Michigan Central 
Railroad uses, and, it issaid, has fully tested and 
proved, the superiority of the six-wheel truck 
instead of four commonly used, and that in all 
casualties happening upon the road no passenger 
inside of a car has been injured. 


Nor does A difference 


BRICK ROOFS. 

In India (saysa writer in a contemporary), wooden- 
trussed roofs are unsafe, inasmuch as they are almost 
certain to be destroyed by white ants. Tron- trussed. 
roofs, covered with galvanized -or zinc plates, are 
costly, and the galvanized plates require frequent — 
painting to preserve them from rapidly rusting 
through. My. William Clark, the engineer to the 
municipality of Calcutta, determined, therefore, 
more than seven years ago, to make roofs of bricks, 
turned upon arches of moderate rise, the thrust 
being taken by iron-plate bands tied by round iron. 
tie-rods. He has already made roofs upon this 
plan, covering, in all, many acres of buildings, in 
spans of from 20ft. to 42ft., and the roof of the 
boiler-house for the new waterworks in Calcutta is 
to be made in the same manner, with a span of 
50ft. We may state at once, as regarding the 
question of cost, which is perhaps the first question 
in such cases, that the Calcutta pricks are made at 
about 20s. per thousand, and that they are some- 
what larger than English bricks. The size em- 
ployed by 1 Mr. Clark was fixed upon after he had 
observed that the native bricklayers always take up 
a, brick—no matter how small—with both hands. 
The Calcutta size is now 10 in., by 42 in., by 3in., 
and it is 1,000 of these large bricks that now cost 
20s., while £3 will pay, there, for 100 cubic feet 
of brickwork when laid. 

Mr. Clark had occasion, five years ago, to erect 
a blacksmith’s shop, which is 40ft. wide inside the 
walls, and nearly 140 ft. long. With walls but 
20 in. thick, he turned an arched roof, of about 6ft. 
rise, with two rings of bricks, the total thickness 
being 10in. We. shall, in a following number, 
give sections of this roof, showing the tie-rods, 
&e. „ but we believe that the idea may be fully 
understood from the present general description. 
The plate-bands and tie-rods being adjusted for a 
short length of the roof, the centres were set up, 
and the bricks laid for a short distance along the 
length, when the centres were struck and extended 
to, or rather set up, anew, for a further portion. 
In a building erected seven years ago, over some 
disused potter’s kilns, the walls settled considerably, 
but the brick- arched roof, made as described, did 
not crack, although it went down bodily, but i 1r- 
regularly, with the walls. In the case of the 
blacksmith’s shop already noticed, the walls were 
started over the cavity of an old tank, and they 
settled, together with the roof, several inches, 
without cracking the latter. The cost of these 
roofs, at the present cost of Calcutta bricks, is, we 
understand, 18d. only per square foot, and we are 
referring here to roofs of two rings or 10 in. thick- 
ness. With a covering of “ terracing’ a are per- 
fectly tight, and are comparatively cool. Mr. Clark 
has made ventilators of large size in them, without 
sensibly 1 impairing their strength. There is much 
to be said in favour of this construction of roofs in 
the East, and we trust the success with which Mr., 
Clark has carried it out in so many buildings will 
induce its trial by Government for some of their 
military buildings in India. 


FIRST USE OF COAL. 

The Belgians claim to have been the first to 
discover the uses of .coal ; and this discovery, they 
say, was made by one Hullos, a a blacksmith, of the 
village of Plenevaux, near Liège, in the year 
1049, from whose name they derive the word 
= Houille. ” Coal was first used as fuel in London - 
in the latter part of the 13th century : but the - 
smoke was considered so injurious to the public 
health that Parliament petitioned King Edward I. 
to prohibit its burning, as an intolerable nuisance. 
He complied, and issued his proclamation against 
it. The most severe measures were then employed 
to abolish its use—fines, imprisonment, and the 


destruction of furnaces and workshops where 


was used. 


The increase of the production of tin has 
strangely kept pace with a steady decline in price, 
until in 1865 the mean average price was £55 6s. 

An ounce of good tea contains about ten grains 
of theine, an amount sufficient to produce a pecu- 
liar intoxication and many unpleasant symptoms 
if taken in one day. 
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THE ROBERTS’ PETROLEUM TORPEDO. 


The importance, in a commercial point of view, 
of petroleum and its products, is so great, and the 
discovery of its uses is so recent, that although 
constantly employed in the arts and for domestic 
purposes, few persons have any adequate idea of its 
immense addition to the wealth of the country and 
world. Notwithstanding the amount of its pro- 
duction, the supply is hardly equal to the demand, 
and as its uses are extended by new discoveries of 
its value, the demand will correspondingly in- 
crease. In 1862 the production of petroleum in 
the United States was 68,356,275 gals. valued 
at 14,670,358 dols. 53; in 1863, 98,495,008 
gals. valued at 33,610,060 dols. 43; in 1864, 
117,298,693 gals, valued at 57,268, 458 dols. 02, and 
n 1865, 145,638,191 gals, valued at 77,073,605 dols. 
71. Total value for four years, 182,622,422 dols. 69. 
This does not include the value of any of the pro- 
ducts or manufactures of petroleum. Every fa- 
cility for increasing the yield of such a source of 
wealth as this is of national importance. 

Such is the claim of the invention, herewith il- 
_lustrated, as stated in the Scientific American. 
Petroleum appears to be stored in pockets or veins 
_in certain oil-bearing rocks, technically called 
‘sand rocks,” and found at varying depths below 
the surface. It not unfrequently happens that 
a well, after having reached one of these veins, and 
yielded the petroleum in paying quantities, gra- 
dually ceases to yield, the passage leading into the 
well having become closed by the accumulation of 
paraffin or clogged by the deposition of other 
extraneous substances. Again, wells are sunk 
into the oil-bearing rocks at great expense, with- 
out striking a vein, and are abandoned as ‘dry 
holes,” Col, E. A. L. Roberts conceived the idea 
of exploding a torpedo in such wells to fracture 
the rock and clear the closed passages or make 
artificial ones reaching the oil veins. The idea was 
acted upon, and was attended with such success 
that a company was formed with a capital of 
390,000 dols. for the manufacture and operation of 
the torpedoes. : 

' The engraving represents a section of an oil 
well with the torpedo in the act of explosion. 


The body of the torpedo is a cylindrical flask of 


cast iron, A,in size adapted to the bore of the 
well or the amount of powder, or other explosive 
material required to produce the desired effect. 
The cylinder being filled with gunpowder, nitro- 
glycerin, or other explosive, the cap or priming 
chamber, B, is screwed in and packed under the 
shoulder with white lead to make its contents im- 
pervious to moisture. This cap is furnished with 
a nipple, C, which receives a percussion cap to be 
exploded by the hammer, D, which slides in a hole 
bored through the projection of the cap. A bail, 
ii, passes through a slot in the head of the hammer, 
D, and is secured by its ends to two sides of the 
cap, B. By this bail the torpedo is lowered into 
- the well. A hollow rubber tube surrounds the 
vap and hammer inside the bail, and is secured by 
strong thread at top and bottom, thus insuring 
perfect isolation of the contents of the priming 
_ chamber and flask from moisture. 

The operation is perfectly simple. The torpedo 
being lowered to the bottom of the well or the 
point where the explosion is desired, a cylindrical 
weight, F, having a hole longitudinally through its 
centre, is allowed to fall, and, guided by the line 
or wire that suspends the torpedo, strikes with 
force upon the hammer, compressing the rubber 
spring and exploding the percussion cap. A. fuse 
is generally used, passing from the fulminating 
powder in the cap, through the powder in the case, 
to insure an explosion through the whole body of 
the torpedo at the same instant. The wateri n 
the well—with which all oil wells are filled —serves 
as a packing or wad to prevent an upward 
explosion. 

The success of this device is amply well attested 
by prominent oil men and others who have wit- 
nessed the results of the trials. The Woodin well 
which, in December, 1865, was a ‘‘ dry hole,” was 
made to yield from 60 to 80 barrels per day, by 
two explosions, The Devine well on the Tarr Farm, 
which has been a flowing well of large capacity, 
` but had diminished to a pumping well of only 
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three or four barrels per day, was made by one 
explosion to flow 80 barrels. The Keystone well, 


= : fi 
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the production of oil in the Pennsylvania oil re- 
gions 1,400 barrels per day, valued at 1,400,000 
dols. per annum. Such results constitute a re- 
commendation more valuable than individual 
testimonials. 

Particulars can be obtained from Mr. Walter B. 
Roberts, Secretary of the Roberts’ Petroleum Tor. 
pedo Company, No. 47, Bond-street, New York. 


[Supr, 14, 1866. 


THE SENSITIVE PLANT. 

Some months ago, says Mr. George Sigerson, 
M.D., in a letter to the editor of the Atheneum, it 
occurred to me that the motion of the folioles of 
the sensitive plant, on being touched by the finger, 
might be due to the transmission or interchange of 
electricity between the two points in contact. Im- 
pressed with this idea, I took the opportunity a few 
days ago of putting the matter to the test, by using 
for the purpose of touching the folioles a non-con— 
ductor, a steel conductor and the finger. The ex- 
periment quite answered my expectations, as the 
subjoined letter from my friend, Professor Divers, 
will testify. ‘Theplant, I should state, was in flower, 
and at this period it is probably more sensitive than 
at other times. On the 12th August I experimented 
three or four times; and on the 19th I again 
repeated these trials with a similar result, so that 
the care-taker spontancously remarked upon the 
difference of the effects produced. They were these : 
On touching gently and even lightly pressing the 
folioles with glass they remained as they were; on 
touching them with steel held in the fingers, or (in 
other instances) with the fingers, they made their 
usual movement. Again, before I applied’ these 
tests, a gentleman asked me to explain how it 
happened that the plant moved more readily when 
touched by any of his children than by himself. He 
had seen this take place several times and could 
not account for it. I thought it harmonized 
exactly with my theory, and have since had reason 
to believe that with the same individual the action 
will be more evident when he is ina tonic state (if 
I may use the expression) than when he is exhausted 
and weary. Although what I have shown goes to 
prove that the passage of electricity between the 
points in contact will account for the movement of 
the folioles in such instance, I do not mean to say 
that whenever the foliole moves there must be con- 
tact with a conductor. For I hold it possible that 
the plant may be capable of developing within itself 
sufficient of such force to close its folioles (a 
seemingly protective movement) if roughly handled. 
From what I had observed with regard to the 
sensitive plant, it appeared to me probable that 
the fly-trap movement of the processes of the 
Dionda muscipula was due to the same cause. 
Having gently touched these exteriorly, I was dis- 
appointed to find no result produced. Laying the 
tip of the little finger (in two cases) softly within 
the expanded processes, I found them to close, 
whereupon I immediately withdrew it, that there 
might be no possibility of injury to the plant. I 
thought the fact almost valueless, as there was no’ 
opportunity of testing what would be the action 
with a non-conductor. However, but a few 
moments had elapsed, when my attention was 
drawn to a distinctly painful sensation in the ulnar 
nerve at the right elbow,—it being the little finger 
of the right hand Ihadused. This sensation per- 
sisted for some time; then imperceptibly passed 


; | away. I admit that the subject is capable of many 


more tests and much more development than I can 
give it in this letter, or at this time. It is my in- 
tention, however, to pursue the investigation, con- 
fident that it will be recognized as one of consider- 
able importance and replete with interest. Now, 
when the rigid limit drawn by the old naturalists 
between the animal and vegetable kingdoms has 
been found untenable, there will be many, I 
presume, to admit that à priori there is no absolute 
reason why individuals of the former kingdom 
should be endowed with the power of generating 
electricity essentially denied to all members of the 
latter; few, also, I believe, will assert the antece- 
dent impossibility of any of those plant-organs, 
termed “ vessels” and ‘ ribs,” subserving in a very 
restricted sense, it may be, the purpose of nerves. 
The following is a copy of the letter from Dr. 
Divers, referred to above :— 2 
“ Charing Cross Hospital, Aug. 15, 1866, 
“My Dear Dr. Sigerson,—At your request, I am very 
glad to be able to acknowledge witnessing the interest- 
ing fact you showed me at Kew, on 12th of the present 
month, concerning the sensitive plant. The fact was 
this, that while the leaves of the plant proved highly 
Sensitive to the slight contact of your finger, or ofa 
piece of steel held in your hand, they were not sensitive 
to the similar contact of glass. This fact was new to me 
at the time.—Yours, my dear Dr. Sigerson, very truly, 


l Epwarp Divers, M.D. 
** George Sigerson Es., M.D.” i 


Serr. 14, 1866.) 
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LETTERS TO THE EDITOR. 


[ We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests 
that all communications should be drawn up as briefly 
as possible. There are many claimants upon the space 
allotted to letters and other correspondence. | 


_ ELECTRIC BATTERY. ; 
Sir,—Many “Amateur Electricians ° are desirous of 
selecting a battery combining constancy and economy, 
For telgeraph purposes there are two batteries which 
possess these qualities in a high degree. The first 
is Mr. ©. V. Walker’s platinised carbon battery (erro- 
neously termed ‘‘ Bunsen’s’’ by a correspondent of the 
Enenish Mecranic) and a modification of Daniell’s, 
maunfactured by Messrs. Silver, Cornhill. Mr. Walker’s 
is much used for railway telegraphs. In constructing it 
it is best to have the graphile plate about 2in. higher 
than the jars, and the connecting stips of copper should 
be well tinned and carefully rivetted as near as possible 
to the tops of the carbons and then well coated with 
shellac varnish—this prevents sulphate of copper falling 
into the cells. 
The second battery referred to is as follows :— 
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COPPER CELL 


. Lisa flat copper cell, having a piece of leather secured 
between two sheets of perforated copper on one side; 2, 
side view of the same ceil. a,coppercell. b,b, perforated 
copper. ‘ce, leather; 3, a cell of the battery complete. 

The whole of the outside of the copper cell should be 
well varnished, and the perforated side placed opposite 
a piece of very stout unamalgamated zinc in a stoneware 
or other jar. 

The outer cell is merely charged with water, and the 
copper one filled with crushed sulphate of copper 
moistened with water. 

It.is. obvious. that several cells of this battery are 
required for a telegraph owing to its feeble intensity, 
but. I am informed it remains constant between twelve 
and eighteen months, J. ROUND. 


DRILLING GLASS. 

Sir,—I read your magazine with great pleasure. It is 
the best mechanical magazine that I have ever met with. 
T have this morning obtained two fresh subscribers to it 
by simply showing a monthly part. The obliging spirit 
of your correspondents is very pleasing, I would wish 
to imitate it by contributing some mite of information. 
As to drilling holes through glass. I have drilled iin. 
holes through jin, plate glass with a flat-ended copper 
drill and coarse emery and water. Iused a common 
bow drill, but one driven by the lathe would be better. 
_ The end of the drill will gradually wear round when it 
must be refiattened, or it will not hold the emery. 

W. H. RIDGWAY. 


PHOTOGRAPHIC.’ 


Sir,—Having taken in your journal for some time, 


ind seeing that you often treat upon photography, I beg 
‘0 give you the particulars of an incident I came across 
he other day. 
_A gentleman sent for me to take a photograph of the 
iterior of a green house; I took the negative, and when 
fished he gave me a quantity of bottles containing 
Plotographic solutions, silver bath, &c. I took them 
hone and tried them, and found that I could 
tale a very good negative with them. I asked the 
geitleman when they were mixed, and he gave me the 
dai, April 16th, 1856, viz., 103 years since. Now I 
cerhinly think that it is a rare occurrence for a silver 
batt to be mixed 10} years and then bein a state to take 
a god negative with it. 

I aclose you a copy from the negative I have taken 
withit; I think, under the circumstances, it will bear 
scrutny, Wm. HARDING. 


a . TURNING. 

Sir,+" Practical Hand” -has not yet succeeded in 
makin; his second explanation tally with hisfirst. With 
respecito his conical box through a sphere, if he com- 
pares tie two descriptions he cannot make them agree. 
There inot a tool, Fig. 59 and 51, represented in the 
first illwtration, neither is there any mention made of 
\ a conica hole through the sphere—as regards the in and 
outside allipers, I still maintain that it is not possible 
to buy ole pair out of a hundred that are positively 
true endigh-to be depended upon for a fitting, If 
“ Practicl Hand ” has made many, he must know that 
Tassert tie truth, consequently, I would recommend 
all amater turners who possess any, to prove them, and 
if faulty, hve them made good. 

“ Practial Hand ”’ will not, I hope, be offended by my 
remarks, “have an unprejudiced mind, and am only 
seeking aftr the truth. I served part of my time at 
Holtzapffels & Co.,and since leaving that establishment 
I have beei engaged in making all kinds of the best 
work, in allcinds of material, consequently, I think I 
am entitled nd capable of correcting any slight error 
that might fid its way into a work on hand turning, 

l i Enpwin BAKER. 
13 and 14, Tount-street, Grosyenor-square, 


REPLIES TO QUERIES. 


THE Star Mizar.—The star ‘Mizar,’ referred to by 
“H.G. S.” is the middle one in the-tail of the Great Bear. 
«H, Q. S.” speaks of it as “ quadruple,” but itis usually 
regarded by astronomers as merely a double star. To 
make a quadruple of it we must include the “ small star 
just visible to the naked eye” (which is called ‘“‘Alcor’’), 
‘and also one visible only in the telescope, and forming the 
-apex ofa triangle with Mizar and Alcor, but rather nearer 
the latter. An ordinary. pocket telescope will show 
these three stars in the field; but it-will require one 
of rather more power to. divide Mizar into its com- 
ponents.—A FELLOW oF THE ROYAL ASTRONOMICAL 

SOCIETY. ' ae oe 

. DISPERSION AND REFRACTION.—I regret to inform 
“ Jupiter ” that there is no simpler method of discover- 
ing the indices of refraction and the dispersive powers 
of various refracting materials, than: by having 


-them formed into prisms of an invariable angle, and 


measuring the deviation of the mean ray, and the posi- 
tion of Framhofer’s lines in their different. spectra, for 
which purpose a telescope and micrometer would be 
required. Nearly all the books on Optics contain tables 
of the refractive and dispersive powers of various media, 
and I should recommend ‘“ Jupiter” to trust to them in 
preference to making inferior determinations of those 
elements himself—A FELLOW or tHE ROYAL ASTRO- 
NOMICAL SOCIETY. Ti'a 

ELrcrROo-MAGNETIC ENGINE:—In reply to “Novice,” 
(page 527), on core of magnets, let him use țin. or lin. soft 
iron, 4in. in length each, and about 2in. space between, 
to leave room for the coils, which should be No. 16 wire, 
and about five or six layers the whole length of the 
cores. The fly-wheel and pulley do not require to be 
insulated from the shaft, but the shaft should be of 
brass. The weight such an engine would lift depends so 
much on the energy of the battery, and the mechanical 
medium for utilizing the power, that. it could only be 
ascertained by experiment. The battery if rightly made 
up in the first instance should work the whole day, and 
as to the lasting of the zincs, that also would depend 
so much on the first make up of the battery, that experi- 
ment and experience with the engine itself, would give 
the most satisfactory reply. Itis not imperative in con- 
structing an engine that the columns should be brass, 
for if made of dry wood, and a copper-conducting wire 
carried up them to convey the current, some expense 
may be saved. Perhaps “Novice”. will oblige by 
publishing his experience.—CarzBon. 


VERGE ESCAPEMENT.—I have much pleasure in reply-- 


ing to John Law, No. 70, for I think if every one who 
' wears a watch had a “clear insight” into its mechanism, 
they would be able to take better care of it, and also be 
able to make the little alterations which are always 
required after the watch leaves the maker’s hands, thus 
saving a deal of trouble to themselves and the maker, 
I will first explain the technical terms used with 
reference to the several parts of each piece. The parts 
of a verge are the cock and foot pallets, also cock and 
foot pivots, and the “coliet” or piece of brass soldered. 
on to the top, and to which the balance is riveted. The 
parts of a pinion are the leaves or head, the arbor,.and 


FIG. 1. 


the pivots or bearings. The parts of a wheel are the 
teeth, the rim, and the cross; if the wheelis not riveted 
‘on to the head of the pinion a “collet”? is driven on to 
the arbor, and to which the wheel is riveted. I need 
not describe the wheels and pinions, as every mechanic 
knows what they are, but will explain the mode of 
regulating their motion by what is called an escapement, 
which is the term used to illustrate the action of the 
pallets in connection with the last or scape wheel, one 
tooth of which escapes at each vibration of the balance. 
The crown wheel or verge escapement was the first 


invented. Fig. 1 shows how it is arranged in a watch, 
B is the balance, the axis of which is the verge; Pl ig 


the cock ‘pallet, and P is the foot pallet; the top cr cock. 


pivot runs in the cock C, and the bottom or foot pivot 
in the potance X. Sis the hair-spring and stud. The 
scape wheel O (also called the balance wheel) is riveted 


{ on to the head of the pinion, the pivot inside the wheel 


runs in a dovetail - fitted into the nose of the potance at 
N, this dovetail is made to slide in and out, so as to get 


the hole opposite the body of the verge, or the esoapement 
equal; the pivot at the other end of the pinion runs in a 
hole in the follower F, which is fitted into the counter 
potance. The contrate wheel W, is not riveted on the 


pinion, but has a “collet”? on the arbor, to enable it to 


work into the scape pinion; the teeth and rim are con- 
trary to those of other wheels, whence it takes its name. 
Fig. 2 shows the details: X is the potance; T is the 
counter potance, which is riveted into the top plate, 
and into the hole of which the follower F is fitted; V is 
the verge with the “‘collett ” turned down to fit the ba- 
lance; Z is the hair-spring “‘collet;’? Bisthe balance; S 
is the hair-spring stud, the outer coil of the hair-spring is 
pinned into the stud, and the inner coil ig pinned into 
the “collet,” which fits spring tight on to the verge 
collet and close up to the balance, and can be set. to 
any place by turning it round on the verge with a.screw- 
driver put into the notch; D is the regulator, fitted into 
a slide so that it can move in acircle having the verge 


as a centre, the end of the regulator projects under the 


outer coil of the spring and hastwo small pins rising up 
from it, and between which the spring plays. The 
effective length of the spring can thus be altered by 
moving the index to fast if the watch loses, and to slow 

ifit gains. If the regulator is at fast or slow and the 
watch continues to gain or lose, the spring must be 

altered from the stud, that is, more spring let out if 
gaining, and if losing more spring taken up. Todo 

this put a bristle into the cross of the contrate wheel to 
prevent it running down; then take offthe cock C (Fig. 1) 
and un-pin the spring out of the stud with a pair of 
tweezers, take out the verge and turn the collet round 
with a screw-driver in the direction to bring more or 
less spring through the stud as the case requires; 
having done this replace the verge, join in the spring, 
and put on the cock again; then try if the watch is in 
beat, thus, supposing the balance is at rest and the 
banking pin at B, if the contrate wheel is pushed round 
slowly and steadily with the thumb, the pin will be 
drawn first to A, and then to C, if the watch is in beat— 
if it is not, the “draw” will be more to one side than the 
other ; if C has most draw the spring must be let out a 
little, and if A has most the spring must be taken up a 
little. Ihave now to explain the action of the escape- 
ment, The verge pallets, as I explained in No. 66, are 
nearly at right angles; the scape wheel has always an 
odd number of teeth, so that- a tooth on one side is 
opposite a space on the other, and when one pallet is in 
action the other is out of action. Fig. 3isa sketch of 
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two escapements, the teeth of the wheel and the pallets 
are enlarged, the wheel must be supposed to be turning 
on its axis with the teeth 1 and 2, and the cock pallets 
Pl Pl at the top, and the dotted teeth and the foot ` 
pallets P P. at the bottom. Tooth 1 has Just escaped 
from and given impulse to the pallet P1, and the dotted 
tooth has dropped on to the pallet P, the balance B is 
“vibrating ’’. or turning in the direction of the arrow, 
and will continue to do so until the impulse is exhausted 
by the bending up of the hair-spring and the “recoil ’’ 
or backward movement of the wheel produced by the 
dotted tooth opposing the pallet P; the balance will now 
be brought back by the tension of the hair-spring; the 
dotted tooth will then give impulse to and escape from 
pallet P, the next tooth dropping on to pallet Pl, as 
shown by tooth 2; the balance B1 is vibrating in the 
direction of the arrow tooth 2, opposing pallet Pl, 
producing the recoil as before. It will thus be seen 
that two contrary vibrations of the balance take place 
before a tooth has completely escaped.- The banking is 
to prevent the balance turning round too far, in which 
case the pallet would be turned away from the wheel, 
which would of course run down with great- force and 
break its teeth by striking against the pallets when they 


‘turned round again. The best banking is a pin in the 


balance at B, and therefore moving in acircle round the 
edge of the cock C, Fig. 1, which covers the balance. The 
extent of the banking is determined by the pin meeting 
two projecting parts of the cock which reach beyond the 
circle the banking pin moves in. The bankings are 
made as wide as possible and for the teeth to have a fair 
hold on to the pallets; thus: supposing the banking. pin 
is turned by an accidental jerk to B, Fig. 4, the dotted 
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tooth 1 will act on pallet P and bring the balance round 
again, and if the banking pin is at B1 the tooth 2 will 
act on pallet Pl and bring the pallets into action again. 
The great defect in the verge escapement is the “recoil,” 
the wheels being carried half as far back as they have 

dvanced, consequently the verge and dovetail holes wear 
very wide, and when so worn the watch cannot go well; 
the constant rubbing of the wheel teeth on the pallets 
wears.the verge out, and also the tops off the wheel teeth, 
not all alike, but very irregular; hence the wheel 
often requires topping or re-cutting. The nose of the 
potanee must be filed to let the wheel up closer, and 
then the counter potance must be filed away to let 
the follower up, or what is much better, a new follower 
must be made. The verge escapement could be con- 
structed much better, but as it is now nearlysuperseded 
bythe lever escapement, no improvements are likely to 
be adopted, but as there area great many verge watches 
in use a knowledge of the escapement is still required 
to keep them in repair.—HoRoLoGeEr. 

Warce Harr-sprines.—In reply to “Henry Young,” 
the hardened and tempered springs are hardened by a 
secret process, similar, I suppose, to that given in the 

MECHANIC a few weeks ago for annealing wire; that is, 
the springs are hardened without discolouring them, 
and then let downtoablue. The springs in common use 
are only coiled up and blued, and not hardened; verge 
springs, which require but few coils, may be coiled up 
thus—have a small round point of steel fixed in a handle, 
hold the handle firm in the fingers of the right hand, 
leaving the thumb free to press against the side of the 
steel point. Take hold of the spring wire in the left 

hand, put about 4 inch ofthe wire between the point and 
the thumb, press the point into the thumb and pull 
the wire through with the left hand, keeping the loose 
end of the wire bent outward a little, and the first coil 
will be made. If itis not flat, lay hold of the coil in 
the thumb and finger in the right hand, and bend the 
loose end ofthe wire up or down as required. Now coil 
another ł inch ofthe wire; if the second coil is not close 
enough to the first, give it another pull through, and 
flatten thecoilas before, andrepeat the process until all 
the wire is used up or as many coils as required are ob- 
tained. The spring willthen require to be blued on a blue- 
ing pan, of which Fig. 5,is anedge view. D, C, is a piece 
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of sheet brass about 2 inches diameter, and witha fang 
about 2 inches long from C, to go into a handle. Aisa 
stud riveted into the plate, and has a slot in the top to 
form ajoint for the piece A B, which has a plain brass 
wheel riveted on the end loose so that it can find its own 
level when pressed on to the plate by the spring under 
the tailat A. To blue the spring put it under the centre 
of the balance, taking care not to cramp it, as it will 
keep the shape it is blued in. Hold the pan over an 
argand gas burner, about an inch from the top of the 
chimney, until the spring is blue, and let it cool before 
raising the balance. Thereason the spring is put under 
the balance and thus held firm is this: if it was put.ona 
plate loose and blued, the coils would open; hence ifa 
spring is too small it may be made larger by putting it 
ona plate and warming it over the gas; the heat must 
‘be regular, or else the coils will open more on one side 
than the other. Lever and Geneva springs, which re- 
quire a.great many coils, cannot be coiled by hand; they 
are made in a tool like a mainspring barrel, two or three 
at a time, the ends of the wires are secured to the arbor, 
and then wound tight into the tool; the outer ends are 
secured on the outside. The springs are blued while 
they are inthe tool; the ends are then released, the coils 
open a little, and the springs separate. As the springs 
can be bought cheaper than we can make them, I need 
not take up any more space in describing the tool or 
the process. Lever springs can be bought at the tool 
shops for two pence each, or wholesale of Ganeval and 
Callard, 27, Alfred-street, Islington, 20s. a gross, the 
hardened springs are 6d. each.—HOROLOGER. 

Crock WEHEELS.—“ J. W. 8.” (No. 69) can get any 
kind of wheels or other materials for clocks. of J. Smith 
and Sons, St. John’s-square. He can also obtain any 
kind of files or tools for clockmaking of J. and H. Smith, 
23 and 24, St. John’s-square, Clerkenwell. I would 
recommend ‘J. W, 8.” to get Mr. Denison’s book. on 

clocks, in which he willfindafull account of the gravity 
escapement. I fully agree with *C, A. T.” as- to the 
superiority: of this escapement for turret clocks. Mr, 
Denison was elected an honorary member of the Horo- 


logical Institute at the last half-yearly meeting (a compli-. 


ment richly deserved); Iam glad of this, as it shows 
beis: on better terms with the trade than he was when 
he wrote the fourth edition of his book.—HOROLOGER. 
OBJECT GLASSES FOR TELESCOPE AND MicRoscoPz.— 
In reply to W, Burns’s queries as.to the curves for ob- 
ject glasses for telescopes and microscopes, I beg to 
inform him that I will give him the curves for an object 
glass of 3in. or 4in. aperture, and.about 4ft. or 5ft. 
focus, whichever he may prefer, if he will undertake to 
make me alens in return, as I have no grinding appa- 
ratus, Ithink that a lens worked to my curves would 
turn. out almost, perhaps quite as good as some of the 
achromatic ones. As to microscope construction, I can 
say that I have made one, the object. glasses of which 
are non-achromatic; corrected however to a certain ex- 
tent by a -plano-convex lens of short focus, of flint glass, 
placed under the stage (the distance must be determined 
by experiment), It appears to me to act in this way :— 
The blue rays are brought towards the centre of the 
fleld, while the red rays are brought towards the out- 


side, and can be so managed as not to enter the object 
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glass atall, thereby preventing toa great extent the 
chromatic aberration which would otherwise take place. 
I should add that the light passes through two convex 
lenses of crown glass before it comes to the flint glass 
lens, which makes the separation of the rays more com- 
plete. My instrument will show objects from a flea to 
the markings on the battledore scales of the blue butter- 
fly ; and the making of it occupied the greater portion 
of my spare time for nearly two years. It has four 
object glasses, ranging from lin. to about Hin. focus. 
It would be impossible to describe it without a great 
many drawings. I should recommend all amateurs to 
study Dr. Lardner’s ‘‘Museum of Science and Art,” 
and Carpenter and Hogg on ‘* The Microscope.’’—W™m. 
Haypzn, West-street, Chichester. 
TELESCOPES.—I beg leave to tender my best thanks to 
** F.R.A.S.”? Mr. Moss, and others, for their instructive 
letters on the above subject, from which I have derived 
«much valuable information. ‘* Whitehall’? will find in 
Nos. 20 and 25, the difference between a medical coil and 
a Rhumkorff ably described by “ Electra,” and in No. 
20, is also a letter from Mr. Tonkes, containing lucid 
aoa for constructing a coil on the latter principle. 
Harmonium. — John Jones wishes me to give a 
description of Harmonium making. I beg to tell Mr. 
Jones, or any one else, that I must first know from them 
what kind of instrument they wish to make, because 
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OsscuRrING Grass. J. S. B.” can prepare the 
obscured glass easily as follows :—Get a plate of polished 
patent plate, the size and thickness required, lay 
it on a pad (made of several newspapers) larger than 
the glass, pour some fine and newly levigated emery on 
the glass, then rub in circles evenly all over with another 
piece of thick British plate glass, size about 24in. by 2in. 
by zin., adding a little fresh emery as required; in 
about 20 minutes wash and dry the glass, when he will 
see ifit is sufficiently and evenly obscured, if not, pro- 
ceed as before till done; then wash, dry, and rub a very 
little olive oil over it, and dry off the excess. To levi- 
gate the flour of emery, get six tea cups in a row on the 
table, take two or three teaspoonfuls of the emery and 
put in first cup, mix well with a little water to a paste, 
then fill up the cup with water, stir, and let settle about 
20 seconds, pour offinto next cup, let settle about 10 
seconds, proceed in the same way till the sixth cup, the 
settlings in which, after standing 10 or 15 minutes, will 
be sufficiently fine for the purpose, the settlings in each 
cup will be of different degrees of fineness. The 
rationale *J. S. B.” will easily see.—W. D. 

SInvEEING Brass.—In reply to ‘Annie Marris’? and 
others, I will explain to them the manner in which I 
have silvered my barometer and thermometer scales for 
years—a method cheap and simple :—Procure 4 an ounce 
of nitrate of silver—dissolve the same in half a tea- 
cupful of cold water, add $lb of cream of tartar, with 
13lb. of common salt (beaten or ground fine), mix and 
stir well together, adding water until it attains the con- 
sistence of,a thick paste; now lay your mark on aboard 
(the brass or copper being previously well cleaned and 
cast off from fine sand paper), rub the silvering on with 
your hand until it attains the appearance of silver 
{which will be a minute or so); now take your work 
off the board and rub a, little wet whitening over it, 
wash out in clean cold water, and dry in sawdust. If 
varnished with a thin coat of white hard varnish, 
reduced in spirits of wine, this will last for years. The 
above quantity of “silvering” will silver six dozen 
brewers’ thermometers, 14 inches long, used with care. 
—H. GAUDIN. 

Action or InsEctor.—In answer to John Keating, in 
No. 73, I beg to state that Giffard’s Injector does not 
allow the steam to enter the boiler before the water, but 
is mixed up with it. I may also give a few hints on the 
management of this injector. The feed water should 
always becold or nearly so, andneverbemore than five feet 
belowthe injector. Itis better to have the water cistern 
so high that the water will press on the instrument, 
If the water is hard, the injector will require frequent 
cleaning in its interior parts. I have known them to 
be choked with sediment in a week’s time. Some work- 
men (and good men, too) find great difficulty in getting 
these injectors to work for the first time. They say that 
the injectors want humouring, or they are very fickle 
things; this shows that the workmen do not understand 
them, Ifthe injector is full of water when the steam is 
put on, there is no more trouble. The best plan I find 
in practice is to blow steam through, and cool with 
water on the outside. Inever knew this to fail when 
the feed water was two feet below. A great difference of 
opinion exists relative to the way in which the injector 
works. It is my opinion that the action is due to the 
striking of the steam on the water when it is first turned 
on. Let us suppose two men of equal weight and 
strength trying to force each other back, the probability 
is that neither will advance ; but let one take a run at 
the other, and add the momentum of his body to his 
strength, then he will shift his man, and once on the 
move, he can run him anywhere; so steam, striking the 
water, sets it in motion, and having obtained motion, 
the action is easily kept up. I merely give this as my 
opinion. IfIam wrong I shall be very glad if any 
correspondent will take the trouble to set me right.—J. 
Horner. 

Stram Prussurzu.—‘ Fly-wkeel” will find 18lb. pres- 
sure quite sufficient to drive hisengine. I do not under- 
stand his question with reference to the practicability of 
always keeping the force pump going.—G. INGRAM. 


TEMPERING Tars.— G. C.,’’? in. No. 74, wishes to. 


know the best way of tempering taps. The probability 
is that the best way is not yetfound out,butI send hima 
good one in practice. Heat the tap to a blood. red heat, 
and dip it into water with the chill off; then put a piece 
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of pipe in the fire, and put the tap in the inside for the 
purpose of letting down. During the process it must 
be tried with a firm file and made so that the file will 
only just scratch it ; for small taps it is best to cool in 
oil.—J. HORNER. 
Piston Rines.—'* Anxious Inquirer,” No. 74, wants 
a good plan of piston 
rings.. Let him have three 
rings—one broad and two 
narrow ones—the broad 
one inside of the narrow 
ones. Turn the broad 
inner ring rather too large 
| for the inside of the outer 
rings, and then cut as 
much out of it as will 
allow it to be pressed in. 
This is a good and cheap 
way, and is as tight as is 
necessary. I send a sec- 
poi aa : tion of the three rings—a, 
inner ring, b b, outer ones.—J. HORNER, 
CEMENT For Iron.—In answer to “ Ceteretas,’’ I send 
the following recipe for cement for iron :—Sal ammoniac 
Z0z., cast-iron dust 1 cwt.; dissolve the sal ammoniac 
in sufficient water to wet the whole mass ofiron dust, 
mix well, caulk it tight in any joints or holes, and in 
about two daysit will be set so hard that a chisel will 


| barely cut it P—G. INGRAM 


IncusaTor.—I shall be glad to give “Romeo” full 
particulars of how to make the best incubator, and also 
how to supply the proper moisture to the eggs, if he 
addresses W. T., 69, St. John-street, Clerkenwell, E.C. 

SECRET Inx.—In reply to Alice Martin, new milkis an 
excellent secret ‘ink. Written with a clean pen the 
writing is quite invisible till developed by heat, when 
it becomes brownish red.—Lac LACTIS. 

THRESHING MACHINE SPINDLE. —In reply to 
« Cylinder,” the only way to reduce the excessive wear 
of his shaker spindle is to have a longer bearing. Idare- 
say the present one is about 2in. or 23in. Tt should þe 
3in. to 34in. George Newman proposes keying on extra 
pieces bored eccentrically, but it requires nothing of the 
sort; the great art in making shakers is to make them as 
light and strong as possible, and in putting them 
in to balance each other.—Gro. SHARMAN. 

Sewing Macuinz.—If ‘‘ Dundee” who enquired in No. 
76 about the “ Working Man’s” sewing machine wishes 
to purchase one, I have one to dispose of, without the 
stand and treadle. It has never been used. The stitch 
made by itis that called chain stitch.—Address W. D., 59 
Westmoreland-street, Pimlico. ; 

ADDRESS, Carp Prorractor.—I thank Mr. Joyce for 
his ready offer, will he kindly address to G. D. Plomer, 
jun., 6, Scarsdale Villas, Kensington, W. , 

Coating IRON AND SrerL.—“ John Bowie” will find 
that Watt's, “Electro Metallurgy,” price 1s. 6d.; 
and Gore’s “Electro Deposition, same price, con- 
tain full instructions for the deposition of iron and 
other metals by electricity. I shall be happy to lend 
either or both of these books if your correspondent so 
wishes, and will forward me his address.—W. J. F. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


Bart Gearina.—I want to give motion to a lathe for 
turning wood from a shaft over head. The said shaft is 
at present driven by a belt froma hand fly-wheel. On 
this shaft I want torig a pulley with different speeds to 
correspond with the pulley on the lathe mandril. In 
addition, I want an arrangement to reverse the motion: 
or to stop quickly without stopping thefly-wheel. Can 
any reader oblige me with a description of belt gearing 
suitable for accomplishing these requirements? In No, 
34, of the ENGLISH MECHANIC, page 89, is an ingenious 
belt gearing, by T. Parker ; but it does not suit my want 
exactly, and there is this objection to it—it hastwo bels 
always running. Now, the more belting, the mo 
friction, a fault always to be avoided.—W. X. W. 

Ginpineé.—Will some reader tell me how to gid 
letters on paint P—Gnro. SHARMAN. : 

Scrrw Punasure Boat.—Will some reader in-. 
form me what the cost of a small steam scew 
pleasure boat, 21 feet long, 4% feet beam, made of 3-32 
iron plates, and having a depth from leve of 
keel to top of gunwale of 33 feet, would be; and 
whether a pair of inverted engines, having cylindes of 
3 inches bore, and 5 inches stroke, would be ofsuffi- 
cient power to propel it at aspeed of seven orvight 
miles an hour at a pressure ranging, say from 25to 30 
pounds to the square inch; or whether one mgine 
would do, and if so, what would be the dimensbns of 
the cylinder, and what form of engine would bet suit 
the purpose, and, what size of propeller should Ẹ used, 
the boat being supposed to draw from 18 to 20 inhés of 
water aft P—L. R. ©. P. . l ee 

Brow or Sram Hamurr.—Will some readerfurnish 
me with the rule for finding the weight of blow jiven by 
a steam hammer P—J. HORNER. D 

SrrENGeTH or Wrovuaut Iron GIRDER.—WIl some | 
kind subscriber give me the following informatin :—lst. 
How to calculate the strength of a wrought ipn girder 
formed. as shown, by riveting two angle ironoars toa 

centre plate, the lower edge ofthe plate 


EE aca to be straight, the upper edge witi the angle 
{ip bars, to be arched, say 12 inchejin a span 

of 30 feet; 2nd. Where can I proure, and at 
what cost, a book suitable for sudying the 


“ history of architecture” proaratory to 
entering the. examination held annually bythe Society 
of British Architects? If any kind subscrijer can give 
information which will be useful in the selfpreparation 
for that examination they will oblige—Ammtion, 
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Gun RECOIL. Zan any subscriber eee ee ee ee me of the 
true cause ofthe recoil and report of a gun? I believel 
have an invention which will both lessen the report and 
recoil of our heavy guns.—W. C. 

ELECTRO-MAGNETIC Ewainz.—As I am desirous of 
making an electro-magnetic engine ofsufficient power to 


drive an amateur lathe, I should feel obliged if some, 


correspondent would be kind enough to give me some 
practical information on the subject. First, the simplest 
and cheapest mode of construction, and, secondly, the 
size and construction ofthe electro-magnets, the power 
and description of battery employed. If accompanied 
by a sketch so much the better.—Donatp M'DONALD. 

UNDERSHOT WaTERWHEEL.—Will some reader inform 
me what power I shall derive from an undershot 
waterwheel eight feet diameter over floats, and explain 
how to arrive at the proper speed for a small circular 
saw,and a lathe worked from said wheel P—WATER- 
POWER. 

Broxnzıne.—Will some kind reader inform me how I 
can bronze the sights of my rifle? I have been obliged 
toalter them, as they were not correct.—-V OLUNTEER. 

COMPENSATING PENDULUM.—I am about 
fitting up for myself a regulator, and intend to 
have a mercurial compensating pendulum to A 
it, A B, is the steel rod passing entirely 
through the glass cylinder ©. Can any 
horological reader inform me what should 
be the exact length of the rod from 
the bottom of the spring A to B, and 
what the precise height of the mercurial 

column in the cylinder C P—OrHo. 

MACHINE For Curtine Microscoric SrO- 
TIONS OF Woop.—Can any reader inform me 
how the best machines for cutting sections of 
wood, such as microscopic objects, are made P 
A sketch BS oblige, as I have never seen 
one.—J. W. G. 

MOUNTING MrıcroscorE Grasses. — Having 
nearly completed a large microscope body with 
eye-pieces, &c., I am desirous of grinding and. 
mounting my ‘own object glasses. Will some 
brother reader furnish me with the radii of the curves 
required to produce 1 in. and 4 in. foci; or, if I ask too 
much, will they inform me where I can find the formule 
necessary for the calculation? I shall feel favoured if 
the description is made as simple as possible—Micros. 

EvEcrriciry as 4 Morrys Powzr.—I am anxious to 
correspond with some brother reader interested in elec- 
tricity. I wish to carry out some experiments, in the 
result of which I place great faith, —STUDENT AND 
FRIEND. 

Constructing Steam Gavex.—Will any correspon- 
dent tell me how t> construct a steam gauge for a small 
boiler which holds about 24 gallons ?—MAGNETO. 

WAGGON GREASE. —Can any reader inform me how to 
make the yellow fat now in use on the railways for 
greasing waggons P—H. 0. F, 


ANSWERS AND NOTICES “TO COR- 
RESPONDENTS AND READERS. 


mec The gravity .of sulphur, by experiment, is 

J. J. R.—Your object. is easy of attainment,—simply 
lay out the money for the tools, and you will shortly 
have the result. 

Joun LYALL (Glasgow).—The transverse strength of 
wood, as of other substances, is directly proportional 
to the sectional area, and inversely proportional to 
the length: 

>, R. S.—There is "no sufficient record of the value; if 
we can possibly arrive at an approximation it shall be 
recorded, | 

B. T. M.—If you send us the prices named in the list 
we will purchase the tools for you ; but this must be 
wn. exceptional case. 

W. Srmpson.—The bisulphide will do very well: do 
mt hesitate in applying it. 

Jom Fraszer.—Get “Practical Rules on Drawing,” 
pice 7s. 6d., from Lockwood, in Stationers’ Hall Court. 

ZY X —Try Underwood, the cutler of Great Turnstile, 
Hdborn. 

Navu.—We cannot learn anything respecting the Com- 
pary. Most likely defunct. 

T. M.—Spon, the bookseller of Bucklersbury, has some 
wors that will suit you, send two stamps for a cata- 
logu. We are too full at present. 

H. G., Javies-street.—Next week. 

T. G.—t will never work, but there is no chance of the 
schere being carried out. 

J. Hacknwe.—Your scheme of ventilation is simply 
absurd 

T. A. C.~Received. 

James Biyrux.—You had better purchase a wig. We 
know nithing about hair restoratives, or other quack 
nonsense, 

Warrer Rrrt.—We do not know of such a work. 

James L.—The first iron steamboat built upon the 
Thames vas the Daylight, constructed by Ditchburn 
and Mare of Rotherhithe, in 1838. 

R. Ropsow.—Chilled castings are commonly employed 
for axletre boxes and naves of wheels, which are 
finished foigrinding only ; also forcylinders forrolling 
metal, for ieavy hammers and anvils, or stithies for 
iron works the stamp heads for pounding metallic 
ores, &c. (annon balls, as well as ploughshares, are 
examples oi chilled castings; with the destructive 
engine the ciilling is unimportant, and occurs. alone 
from the method essential to giving the balls the re- 
quired perfection of form and size. 


A. V.—The infomation was published in Vol, I, of the 
ENGLISH MECIANIO. 
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F. Lzuzps.—We are unable to give any further infor” 
mation on the subject. 

Simon Sprat.—l. Write to Mr. B. Woodcroft, at the 
Commissioners of Patents’ Office, Southampton-build- 
ings, Holborn. Enclose stamp foranswer. 2. Oil and 
cotton. 3, We cannot assist you. 

X. o .—Will not the fret saw illustrated in No. 76, 
sui 

H. Cocuranz.—One will shortly be illustrated. 

J. W. G.—Already answered. 

Tin Prarz.—So cheaply as sewing machines are to 
be bought it would be a mere waste of time to endea- 
vour to make one. 

J.J., FarnHAM.—You will find a deal of information on 
the subject in the back numbers of this journal. 

Stone Turnwer.—All in good time. ` 

F. H., Cuzvupon.—You can buy the ink prepared for 
the} purpose. 

Warrer WitcH.—You can procure the material easily of 
a boat builder, but you will find it preferable to puts 
chase a boat. 

A. M’Diarmrp.—Received. 


+ ROAD ENGINE.—See recent articles in Engineering. 


Young Dravegursman.—Purchage Smith’s “ Manual of 
Linear Perspective,” price 9s., Triibner and Co., 6, 
Paternoster-row, London. 

FRED HARPER.— The gramme is equal to the French 
unit of weight, A troy ounce is equal to 31'103 
grammes. An avoirdupois ounce=28'356 grammes. 

AMATEUR P.—Soak the gelatine in the water for a few 
Hours, then dissolve by gentle heat, and filter through 
flannel, Put the white zinc into a glass mortar, add 
to it the glycerine and one ounce of water: when 
thoroughly mixed, stir it into the warm gelatine and 
let it stand aside for two hours, in order that the 
coarser particles may settle to the bottom, then decant 
it carefully into a clean bottle ,and it will be quite 
ready for use. 

A SUBSCRIBER IN YORKSHIRE,—The cop-spinner is an 
American invention, combining the qualities of the 
throstle and mule in one frame, which, it is asserted, 
will spin 100 per cent. more yarn than the flyer 
‘Spindle, with one-half the power compared to the 
quantity produced. 

J. B. Buinn.—What is called soluble glass is now much 
used as a covering for wood and othér practical pur- 
poses. It iscomposed of 15 parts of powdered quartz, 
10 parts of potash, and 1 part of charcoal. These are 
melted together, worked in cold water and then boiled 
with 5 parts of water, in which it entirely dissolves. It 
is then applied with a brush to wood-work or any other 
required substance. As it cools, it gelatinises, and 
dries up into a transparent colourless glass enamel, 
on any surface to which it has been applied. It ren- 
ders wood nearly incombustible.’ 

Harry tux Suitx.—For silver steel: one part silver, 
500 parts steel; according to Faraday and Stodan. 
this alloy would be superior to the best steel. Steel 
also combines with other metals, such as nickel, 
platinum, manganese, &c. 

WILLIAM T. Jonzes.—If the whole of the oil or tallow- 
is allowed to burn away before the articles are lifted 
out ofthe vessel, it imparts the temper which clock- 
makers mostly use for their work. 

K. W. Hepexs (Brighton).—See Cunningham’s “ Im- 
provements in Ornamental Wood and Metal Cutting 
Machines” in. our advertisement columns. The com- 
bined fret saw and lathe is an exceedingly clever little 
machine, 

STUDENT AND FRrenD.—See 
** Novice.”’ 

Fac ut Spura.—State size and quality of wood, and 
state if worked up for table top or other article. — 

Portmapoc.—Next week. 


OUR SUBSCRIBERS’ EXCHANGE CLUB. 


The attention of the subscribers to the ENGLISH 
Mxcuanic is especially directed to the advantages 
offered by this column. Nochargeis made for notices; 
butthe column is intended for the benefit of subscribers 
who wish to exchange articles only. For all who wish 
to sell, the advertisement columns are open at an ex- 
ceedingly cheap rate of charges. That much time and 
unnecessary trouble to all parties may be saved, sub- 
scribers are requested to publish their names and 
addresses in. their communications in this column. 
Subscribers are requested to condense their communi- 
cations as much as possible. 

MINERALS FOR A PLOUGH COMPLETE, OR ANY OTHER 
Woop Toors.—The minerals consist of about 60 speci- 
mens, all of which formed part of the collection in 1851 
exhibition ; are of such sizethat they might be ren 
divided into two or three ; are very rich in metal. 
exact list will be forwarded to any one who i 
address me as below.—H. 8. Cowan, Kensington Palace. 

Corxing CHAMPAGNE Borries.—If “Champ pagne ” 
will forward his address to me, I will send him a sketch 
and description of the machine generally used for cork- 
ing champagne.—W. E. Hicxnine, 21, Market-street, 
Leicester. 

‘Booxs ror TABLE Large, &c.—I have “Jamieson’s 
Dictionary of Mechanical Science,” 2 vols. ‘ Civil Engi- 
neer and Architect’s Journal,” 6 vols. ‘‘ The Artizan,” 
2 vols. “ Brooke’s Select Designs for Public Buildings,” 
1 vol, “ Mechanical Encyclopedia,’ by Luke Hebert, 
1 vol. The above 12 vols. cost me £6 10s. I will ex- 
change them for a good table lathe with slide rest, face 
plate, and chucks,—Address, G. G., Hope Cottage, 
Harrogate. 

CorN GRINDING MIrLLs.—“ Thame ” will find Messrs. 
J. Whitmee and Co., mill makers, of Brewhouse-yard, 
St. John-street, Clerkenwell, one ofthe best firms for 
making corn grinding and stone mills, up to any power, 
and very moderate in price.—W. S. 


“ Carbon’s’”’ answer to 
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GRINDING Minu.—lIf * Thame ” will send his address 


to H. W., 26, Oxford-terrace, King’s-road, St. Pancras, I 


we send him the particulars of a mill which may suit 
im. 

MODEL FRIGATE.—I will exchange a very handsome 
model frigate for a working model of an oscillating 
cylinder engine and boiler.—Address, JOSEPE CAMP- 
BELL, 27, North-end, Croydon. 

MODEL Man-or-Waz.—I have a first-class model ofa 
man-of-war ship, with artificial guns, it is two feet 
long, but not completely rigged. I have also a good 
fishing-rod with reel, Both of these I will, exchange 
for an electrical machine.—Address, HENRY STRONG, 
6, Red-cross-street, Bristol. 

"Magic LANTERN.—I have a large and powerful magic 
lantern and slides, suitable for showing in aschool-room, 
value £1 1s. 6d., which I am. willing to exchange for any 
of the following: :—A model engine in working order ; 
powerful magnetic machine, or musical box in good 
tone.—Address, JOSEPE KENNEDY, 72, Palmer-street, 
Birmingham. 

FLY-WHEEL ror PHOTO InstrRumEnts.—I have a fly- 
wheel, 30 inches diameter, with V-groove and a handle 
to use as driving wheel if required ; itis suitable for a 
foot lathe or smallengine. I will exchange it for a half 
plate photo portrait lens, or other photo apparatus, or & 
good microscope.—Address, J. W., 108, Wilton-street, 
Dorset-square, 

BOOKS AND PICTURE FOR ENGINE.—I have the “ Life of 
Christ,” well bound, which cost me 37s. 6d,,asteel en- 
graving, six vols. of the “ Popular Educator, ” and 
other works. I am willing to exchange these for a small 
engine to drive a light lathe. —Address, J. JOYOR, 
Rothwell, Nor thamptonshire. 

LATHE FOR CyrninpER.—I have a very nice turning 
lathe, 24in. centre, made to fix ona table, with iron 
wheel, and rest, for iron and wood. Iwill exchange 
‘this for a small steam engine, partly finished; or for a 
cylinder not less than about 2in, bore, with covers, 
turned and bored.—Address, A. Poarte, Warblington, 
near Havant, Hants. 

GUN, WHEELS AND ENGInn.—I have a good silver 
mounted gun, brought from Russia, by an officer. Also 
a set of new velocipede wheels, very light, but strongly 
made. I will exchange these for a small wrought-iron 
boiler, about one horse-power, or a good cornet in case, 
complete. I have likewise a good horizontal engine, all 
complete. I will like to exchange it for a nice oscillat- 
ing engine. —W. Poarz, West-street, Havant, Hants. l 

Rrroz ror Larar.—I have anew long Enfield Rifle, 
with dark walnut stock, and chequered grips, made by 
the London Armoury Company, cost £3 13s., which I 
wish to exchange for a small lathe of equal value,—- 
W.J. F.,7, Goldington-crescent, London, N. 

STEAM PRESSURE GAUGE.—I have a small steam pres- 
sure gauge, face only 2hin. diameter ; it indicates up to 
30lbs., and would suit either a model boiler, or a large - 
one, being constructed in the very best manner : value: 
50s. I will exchange it for a small foot lathe, or & 
velocipede.—W. B., 45, Heyworth-street, Everton, 
Liverpool. 

TELESCOPE LENS OR FLUTE ror MAGIO LANTERN, &o. 
—I have.a crown. glass lens, worked 43in. diameter, the. 
right curves for a 5ft. achromatic object glass, Also: 
a disc of flint glass, 5¢in, diameter unworked, Also a. 
box flute, with one key, large size. I will exchange: 
either for a magic lantern, or all for a good microscope. 
—Address, T. WHITEHOUSE, Seagar-street, West Brome . 
Wich, 

MicroscorE.—Will “ Mercator,’ who has a micro- 
scope to exchange for a field-glass, send his address to’ 
T. WHITEHOUSE, Seagar-street, West Bromwich P 

MICROSCOPE FOR FrzLp-@uass.—The cost of my field- 
glass was four guineas, and not 49s.as printed.— 
EDWARD HINES, Thurso-place, Dereham-road, Norwich. 

CRICKET BAT FOR CamErsa.—I have a good cricket bat 
by Bartlett, but little used, and should þe happy to exe 
change it for a camera, and + plate lens.—G, M. HARD” 
INGHAM, 190, Westminster-bridge-road. 

Appiuss.—If “ Electrician” will make known his 
address to me, I will communicate with him respecting: 
his galvanic machine.—EpwarD Hinzs, Thurso-place,. 
Dereham-road, Norwich. 

AppREssEs.—Letters are waiting at the publishing’ 
office addressed to A 21,” and Mr. Joyce. We again: 
request four correspondents to publish their addresses 
in the Exchange Column. 


ART NOTES, 


MOSAICO. FOR WESTMINSTER ApBEY.—Some time since 


the Dean and Chapter of Westminster commissioned. . 


Dr. Salviati, of Venice and London, to execute in mosaic: 
a representation. ofthe “ Last Supper,” asan altar—piece.- 
to be placed in Westminster Abbey. The work, which. 
was finished in Venice, has arrived, and has been tempo-: 
rarily placed in the J erusalem Chamber. In size it is. 
12 feet 6 inches long and5 feet 5 inches high, The: 
artist has produced a picture of great beauty. The: 
cartoon from which the mosaic has been made was. 
designed by Mr. Claydon, of the. firm of Claydon and 
Bell. The back ground is formed of gold mosaics ; the: 
back itself is divided into panels, in each of which green 
foliage is introduced; while the divisions are relieved. 
by stars and quatrefoil ornamentation in gold and. 
silver. Above the panels are the following texts in- 
old English characters: “This is my body, which is. 
given for you.” ‘*Do this in remembrance of me,” 
“ This is my blood of the New Testament, which is shed. 
for many.” The Saviour is standing, and dispensing: 
the bread. His robe is white, with the folds of a blue: 
mantle across the shoulder. Around His head is a. 
nimbus of rich gold. The Apostleshave also this siga, 
with the marked exception of the traitor. St, Peter, 
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Woo is on the right hand, has a robe of amber and 
crimson; St. John, white with green border; Judas 
dark grey and crimson mantle. The purse is of dark 
blue. On the table are the cup and paten. The 
grouping of the figures is most successful, and the 
general effect véry beautiful. The same artist has in 


hand extensive orders for Her Majesty the Queen and. 


the authorities of St. Paul’s Cathedral. 

At Messrs. Colnaghi’s may be seen a picture by M. 
Mignot, who has so often painted South American and 
tropical scenery, representing the Falls of Niagara as 
seen from the Terrapin Tower, which is joined to Goat 
Island by a bridge. Here is seen the Horseshoe Fall, 
Over which the greater portion ofthe water goes. The 
work is executed with remarkable spirit, and contains 
none of that too common effect of exaggerating the 
peculiar character of the scene it depicts: the aspect of 
the grass-green and glassy surges plunging as they go 
towards the edge is effective enough. M. Mignot has 
been eminently successful in representing the effect of 
light, transmitted or reflected, upon his canvass; in 
treating. atmospheric effects he has done even better 
than is usua] with him. | 

The bosses in the roof of the nave of Westminster 
Abbey are being cleaned. and re-gilt. 

The first contract for the restoration of Salisbury 
Cathedral has been carried out, and a second contract 
entered upon for further works, which embrace the 
renovation ofthe west front; this portion will be com- 
pleted by June next. The difficult task of strengthen- 
ing the tower and spire has been performed, We trust 
these portions of the glorious structure will not require 
further attention for centuries to come. ` ` 


SCIENTIFIC NOTES. 


LOCAL ETERREAL ANÆSTHESTA.—A. series of opera- 
tions have been performed by M. Demarquay, at the 
paying hospital of Paris, advantage being taken of pul- 


verized ether. Dr. Richardson’s apparatus was em- f 


ployed with a slight modification. ‘Instead of the two 
india-rubber balls, only’ one is used, and the air is forced 
into it by a small air pump. M. Demarquay says 
that with the pump an ounce of ether is vaporized in 
one minute. The pump is worked with more or less 
energy, according to the thickness of the jet. = 

Taz Moa.—The discovery of the remains of a moa 
is recorded as follows by the Melson Colonist :—“ From 
Okarita, the most southern of the new gold diggings 
settlement on the West Coast, it is reported that a 
miner has discovered the skull and other parts of the 
bones of a moa at a spot near Cook’s River. He 
brought the skull to Okarita. The skullitself measured 
quite two feet in circumference, with proportionate 
breadth, and. when, the portion of the beak was affixed 
in the sockets, from which clearly it had come, the 
length from the back of the skull. to the extremity was 
about twenty inches. The bone was light, but had not 
been exposed for a very long period, inasmuch’ as some 
of the gelatinous portion could be perceived, and the 
perfect dryness indicative of a very protracted exposure 
did not exist.” es 

RaBigg IN MAN, INDUCED WITHOUT ANY BITE; 
IncuBation or Ong YEAR AND Srx Days.—A man, 
aged sixty-nine, was scratched on the dorsum of the 
hand by the. claws of a dog, and to heal the wound he. 
made another dog lick the injured hand. Soon after- 
wards this dog was declared rabid and killed. Theman 
became alarmed and used several quack remedies ; his 
mind was soon easier, but just one year and six days 
after the accident. he fell suddenly into a swoon, and 
two days afterwards displayed the usual laryngeal 
symptoms, and died in a' couple of days after having 
had ‘terrible fits. (Annales de la Soc. Méd., Chir. de. 
Ligge.) The incubation is certainly. worth noting; but 
the absence of the bite is not so extraordinary.. The 
wound had been made by the claws of the first dog, 
and the saliva by the second (rabid) dog was of course 
rapidly absorbed by the denuded surface. ; 

A VAĻUABLE EXPERIMENT. —M. Bousquet, the eminent 
director of vaccination at the Academy of Medicine at 
Paris, lately delivered a discourse before that learned 
body on the practice lately introduced of propagating, 
for human use, the vaccine matter upon heifers, Inthe 
course of this speech, which is rather unfavourable to 
this practice, M. Bousquet said :—‘*‘ The head surgeon 
of the Albi Hospital (South of France) was telling. me 
a few days ago that, having come in contact with 
syphilitic patients who had not been vaccinated, he 
made punctures with a lancet charged with vaccine 
matter by the side of the syphilitic ulcerations. Vesicles 
formed in dé time, the lymph of which he inoculated 
upon himself and others, the operations being followed 
by perfectly regular vaccine vesicles.” Hence it appears 
that syphilis cannot at will be communicated by vac- 
cination ; and it seems that such contamination does 
take place when: most apprehended. These circum- 
stances are calculated to suggest many reflections. 


CHEMICAL NOTES. 

Atarecent meeting of the Academy of Sciences M. 
Stanislas Meunier gave an account of ‘A Compound of 
Oxide of Cadmium and Potash,” In a former communica- 

' tion the author had mentioned that oxide of cadmium 
dissolves freely in potash and soda in a state of 
fusion, and had expressed an opinion that a de- 
finite cadmiate of potash was formed under the 
Circumstances. He now describes a method of 
Separating what he believes to be such a com- 
pound. Fused potash is saturated with oxide of 


cadmium, and while the mixture is kept in a state of 


fusion a cold solution of potash is carefully added. 
After each addition ofthe solution a white precipitate 
forms which redissolves, but after atime this precipitate 
becomes permanent. When this happens the author 
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stops the process and allows the mixture to cool slow!Y- 
Tt thus becomes a crystalline mass, but at the bottom 
some of the white precipitate is found. The crystals dO 
not, entirely dissolye in water. -The liquid is seen to be 
full of pearly shining scales, which, when collected, are 
found to be quite insoluble in water and to berich in 
oxide ofcadmium. They are, in fact, according to the 
author, hydrated cadmiate of potash, but he has not yet 
obtained them in sufficient quantity to analyse. The 
compound is hydrated, he says, for a prolonged boiling 
. with a solution of potash decomposes it and causes a 
deposition of oxide of cadmium; it contains cadmic 
oxide combined with potash, for acids cause the disap- 
pearance of the scales and produce amorphous hydrate 
of oxide of cadmium soluble in an excess of the acid, 

M. Montheir presented a note “On Three new 
Hydro-electric Piles.” In the first the author uses sul- 
phuric acid and iron. Tn a cylindrical vessel of iron he 
places a prism of carbon, and then pours in diluted 
Sulphuric acid. The carbon and iron form the two 
poles. Two of such batteries are sufficient to cause the 


inasmuch as the sulphate of iron produced may be used 
in another system, composed as follows :—In a eylindri- 
cal vessel containing a concentrated solution of proto- 
sulphate of iron the author places acylinder of zinc and 
a prism of carbon, forming the two electrodes of the 
pile. The zinc dissolves, hydrogen is disengaged, and 
hydrated sesquioxide ofiron precipitated. Two elements 
of this kind served for an electric bell for several months. 
Thirdly, we have described a battery which we believe 
to be entirely novel, cheap, and nasty. Ina pile com- 
posed as the last mentioned, the author employs putrid 
buman urine in the place of the ferrous solution. Ac- 
cording to M. Monthier, this last battery is rather 


stronger than the former. 


PHOTOGRAPHIC NOTES. 
PHOTOGRAPHY WITE Dry Prares.—Photographers 
“have never ceased to look for a process by means of 
which dry instead of wet plates might be used. Many 
' such processes have been proposed ; but though some 
of them have answered tolerably well, the greater 


‘want of delicate graduation, and therefore of truth, 
in the tints and shadows obtained, has prevented any 
‘of them from being generally adopted. A want of com- 
plete success ig the more unfortunate as the necessity 
for using a wet plate involves a very large amount of 
trouble and annoyance; especially when mountainous 
and other places accessible with difficulty, are to be 
visited. This inconvenience, which has so long been 
felt, is now overcome; at least so far as perhaps it is 
_possible to overcomeit; since a wet must ever be superior 
to a dry plate in sensitiveness. . The improved process, 
which is due to Mr. W. England, consisus in adding to 
each ounce of ordinary bromoiodized collodion, two 
grains of bromide of cadmium and two grains and a 
half of common resin, then shaking the bottle well and 
allowing it to rest for á couple of hours. After this it 
may be used for coating the plate, which is sensitized 
by being placed fora few minutes in a silver bath that 
contains forty grains to the ounce, and four drops of 
nitric acid to the pint. The development is effected, 
after running a, little varnish round the edges of the 
plate to prevent the film from becoming loose, and 
slightly washing, by ordinary iron solution, to 
which when it is poured off the plate two or three drops 
of a thirty-grain solution of. silver are to be added, 
after which it is to be poured on again. Shouldit be 
found that the exposure in the camera has been too 
short, the development may be continued by a gelatino- 
iron solution, The fixing is effected in the usual way. 
The resin is supposed to act mechanically; and employed 
in this manner, the developer need not be pyrogallic 
acid. Only double the time required for exposure with 
a wet plate is necessary when this process is employed, 
and the pictures obtained by means of it are quite satis- 
factory. It involves, however, one inconvenience : fog- 
ging begins to take place after a certain number of 
plates have passed through the bath. But the addition 
of a few drops of ammonia or solution of carbonate of 
soda, and a few drops of solution of cyanide of potas- 
sium, placing for a few moments in the sun, filtering, 
and slightly acidifying with nitric acid, not only ren- 
ders thé bath as good as before, but suits it admirably 
for use in the wet process. 

A CHANGE IN Sryitu.—A correspondent of the Photo- 
graphic News says :—“ Many country. operators are now 
getting up coloured paper positives, 3; by 22, the old 
shilling positive style; and as there are some thousands 
of dozens of cases and trays on the shelves of wholesale 
and: retail dealers, this. will tend to.use a large quantity 
of dead stock. There is a great desire on the part of 
the million to carry: their portraits about with them, 
An album is inconvenient, but the shut-up case is.the 
very thing, while those who wish to hang them up can. 
do so in trays and frames. This arrangement will also 
answer well for the old quarter-case. Some years back, 
a Birmingham tradesman sent out ‘ gold paper mats ;’ 
they were well got up, and would now sell extensively. 
I have seen many of these one-sixth and quarter-plate 
pictures taken on a plain resinized paper or white silk, 
and when judiciously coloured they look very well, and 


are also improved by a coating of the white shellac. 


varnish, or the Soehnée paper varnish. 
PHOTOGRAPHERS AT THE LOUVRE.—In consequence 
of the carelessness of photographers in the galleries of 
the Louvre, M. le Comte de Nieuwerkerke has issued 
an order suspending all permissions to photograph. 
until further notice. It appears that the “artists ? ex- 
hibit a great deal of negligence in their operations, and: 
are in the habit of upsetting their chemicals on the 
floors of the apartments, which they: treat as if they 
: were their own operating rooms. 


ordinary bell to ring. The batteries are said to be cheap, 


length of time required for exposure and generally a 


‘said staples. 


[Seer 14, 1366. 
“NOTES ON STEAM VESSELS.* 


The Dwarf, screw steam vessel, having a fine run, 


attained a speed of 9'1 knotsan hour. On filling out the 


stern by three layers of planking, until its form corres- 
ponded to that ofa vessel witha full stern,the speed fell off 
to 3°25knots. On taking off one layer, the speed rose to 
5°75 knots, andonremoving it entirely 9 knots weremade, 
vee was nearly the speed on the first trial, before 
Lins. 

Paddle-wheels are mentioned by Vitruvius, who states 
that even in his time all record of the name of their in- 
ventor had been lost. Professor Pancirolle, of Padua, 
saw (about 1587) on Roman coin representations of war 
ships, each furnished with three paddle-wheels on either 
side, to be set in motion by bullocks; such war vessels 
the Romans are said to have used during their first war 
against Carthage.. Between 1687 and 1693 Prince Rupert. 


possessed a paddle-wheel boat in London, which was 


moved by horses ; and about the same period the French 
engineer, Duguet, was trying experiments at Havre and 
Marseilles with vessels of a similar description. 

Colonel Beaufoy found the friction, upon the water, of 
50 square feet of smoothly-painted board, which had 
been for a long time immersed in the water, to be 7°75 
lb. at. 4 nautical miles an hour, and 25°04 lb. at 8 knots. 
The ratio of increase was considerably less than as the 
square of the velocity. Assuming the same rate of 
friction for the immersed surfaces of the Great Hastern, 
we should have, at 8 knots an hour only, 40,000 square 
feet, and 20,000 lb. frictional resistance, the latter being 
overcome at 812ft. per minute. The power expended in 
friction alone would, therefore, be nearly 500 horse- 

ower, whilst at 16 knots quite 3,500 horse-power would 
be required. 

An iron boat constructed by Mr. Harvey, of Hale, and 
employed for some time on the Rhine, drew but 10in. of 
water. 

The river steamboat, Endeavour, built in 1829, had 
oscillating engines constructed by Maudslay. 

A steamship like the Persia would be drawn through 
the water at the rate of 14 knots or 16 miles an hour by a 
weight of about 25 tons, suspended over a fixed pulley. 
The descent of a weight of thirty tons at the rate of 
1,500ft. per minute would give an effect equal to 3,000 
horse-power, about the full indicated power of the 
Persia’s engines. 

Colonel Beaufoy tound that the friction of a smoothly 
painted board upon water was one-eighth more when the 
board had been allowed to soak some time in water than 
when dry. 


RECENT INVENTIONS. 


ORNAMENTING THE SURFACES or TrLEs.—H. Venables. 
Dated 18th September, 1865.—The patentee claims the 
manufacture of ornamental tiles by repeated immersion 
of a moulded surface in slip, and the subsequent scrap- 
ing down thereof substantially as described. 

APPARATUS FOR SECURING OR FASTENING METAL 
PLATES TO BEAMS, RAFTERS, AND OTHER PLACES FOR. 
ROOFING, &0.—R. Fox, Dated 19th September, 1865.— 
This invention consists in forming a groove or slit on 
the beam, rafter, or other article to which the patentee 
desires to secure the metal plates. At certain points in 
this groove he inserts metal staples, the tops of which 
lie flush, or nearly so, with. the surface of the groove. 
Then, according to the shape of the surface. of, say a rafter, 
he forms a metal plate to correspond in shape therewith, 
and which he lays thereon. This plate has slotscut in it 
at those parts where the staples are inserted, and one end 
of the slots is adjusted to, and corresponds with, the 
The upper metal plate is made to corre- 
spond in shape with the lower, and has secured: on its 
underside, either by solder, rivet, or otherwise, prongs 
or catches set laterally, which correspond in number 
with the staples. 

MACHINERY USED, IN THE Manvuractunn or BRICES 
AND Titzs.—W. Porter. Dated 20th September, 1865.— 
This invention is applicable to machines where ie 
plastic clay or brick earth is expressed thrormh 
moulding dies or orifices. It is preferred, in carryng 
out this invention, to construct the machines in sich 
manner as to employ two pairs of expressing rolers, 
one pair being horizontal whilst. the other or font 
pair is vertical; but the employment of the hnder 
expressing rollers is not essential, as in place of thse a 
piston or plunger, or other expressing instrument may 
be. used combined with the front pair of exprssing 
rollers before mentioned. 

APPARATUS APPLICABLE FOR WIRE-ESCAPES AND 
BUILDERS’ SCAFFOLDS.—E. Vagg. Dated 5th Deember, 
1865.—The base of the said apparatus consists ofa stand. 
mounted on wheels like a common cart, but ma® to run 
very near the ground. The stand is mountet on the | 
wheels in such a manner that, by means of 1 screw, 
ratchet, or other apparatus, the stand may be main- 
tained at or nearly on a level when passing uy or down 
hill. In the centre of the said stand a pole v mast is 
erected, of such a height as may be deemed requisite, 
whether the apparatus is used for a fire-eicape or a © 
builder’s scaffold, and the said mast or pde may be 
fixed in its socket in the stand by a hinge, p enable it 
to be lowered when not in use. When rased perpen. 
dicularly, means are provided for maintaixing it in its 
proper position by a bolt running through it and the 
socket, or by any other means. On ths mast is a 
platform. made to slide up and down upn it rather 
easily, and also to turn upon it, which is œne by reason 
of the frame on the top part of the masi carrying the 
pulleys being made to revolve: on the tm of the mast. 
Itis raised and lowered to the required wight by means 
of ropes, cords, or chains. running in puleys at the top 
and: bottom of the: pole or mast. . _ 


* From Engineering, 


Seer. 14, 1866,] 


OBITUARY... 

It is our sad duty to record the death of Mr. Josiah 
Shalcross, the skilful escapement maker, well known 
for the success he achieved in Messrs. M‘Cabe’s employ- 
ment. He was born in 1800, and entered the business 
of an escapement maker, being apprenticed to his 
father, in 1814. At that time he was principally at the 
horizontal escapement, in connection with which his 
name-will long be remembered as almost the only ruby 


cylinder maker i in this. country. He was very exact 10 | tengers for the erection of an iron girder bridge over the river Idle, 


his work, and so thoroughly. aware of the importance of 


the proper form and proportion, that he always cut his - 


own escape-wheels. Duplex escapements afterwards 
came more into use, and he was almost exclusively en- 


gaged in their manufacture, both with the ruby and | 


steel pallet. He will be remembered with great respect 

by all those by whom he was employed. He departed 

this life, on the 10th of July, from disease of the heart, 

pies nany five months’ great suffering. —Horological 
OULNA 


PATENT RECORD. | 
Selected from the Commissioners of Patents’ Journal, 
! LIST OF SPECIFICATIONS, &c. 


2535. Decomposing and superheating liquids, vapours, and gases, 
R.A, Brooman—8d, 2536. Preparing colouring matter, R.A. Brooman 
—4d. 2537. Pneumatic ways, W. E.Newton—ls. 2538. Spinning, &c., 
W. E. Newton—4d. 2539. Bench stops, J. Heydon—4dd. 2540. Piano- 
fortes, E. Farr, W. Tarr, and J. Gregory—4d. 2541. Musical reed 
instruments, F. Tolhausen—8d. 2542. Cartridges, J. Jones and F. J. 
Jones—1l0d. 2543. Looms, J. Wadsworth, T. Hall, and S. Bonser—4dd. 
2544. Extracting oil from coal, &c., A Craig—4d. 2545. Lamps for 
burning paraffin, L. Hewitt—4d. 2546. Ships’ waterclosets, E. W. De 
Rusett.and R. F. Dale—Is. 2d. 2547. Cutting pile fabrics, W. B. 
Stocks, J. Whitwan, and W. Blakey—ls. 8d. 2548. File-cutting 
machines. J. Dodge—2s. 2549, Gas meters, J. Webster—8d. 2550. 
Folding fabrics, R. Tonge—l0d. 2551. Sewing machines, M. Henry-— 
1s. 2552. Shaping metal and other substances, H. Hughes—ls. 6d. 
2553, Breech-loading fire-arms, J. Millar and B. Burton—l0d. 2,554 
Cleaning cotton seeds, J, C. Stovin—4d. 2555. Apparatus for adminis- 
tering injections, &c., W. R. Barker—6d. 2556. Punches, E. Marsland 
and P. Williams- 4d. 2557. Machines for opening and cleaning 
cotton, &c., E. Marsland and P. Williams—4d. 2558. Treating meat, 
R. Morson—dd. 2559. Extinguishing fires, &c., W.H. Phillips—Is. 2d; 
2560. Apparatus for raising weights, H. A. Dufrené—dd. 2561. 
Brakes, A. R. Shaw—ldd. 2562. P enororte, B. Johnson—4d. 2563. 
Propelling and steering vessels, R. W. Fraser—is. 2564. Preparing 
colouring matters, J. Holliday—dd. 2565. Date indicator, L. R. White- 

. hoad—1s. 2566. Fasteners for doors, C. Fitzgerald—4d. "O567. Rotary 

engines and pumps, R. A. Brooman—4d. 2568. Waterproofing com- 
position, H. F. Smith—dd. 2569. Gun carriages, G. W. Rendel—ls. 4d. 
2570. Laying telegraphic cables, F. W. Gardiner—4d. 2571. Manufac- 
ture of bricks, &c., V. J. B. Germaix—4d. 2572, Toy, L. A. I. Daumes- 
nil—4d, 2573. Pens, R. M. Cameron and D. Cameron—6d. 2574. 
Steeping paper pulp, W.Clark—8d. 2575. Signalling, W. A. Martin— 
8d. 2576. Capstans, W. D. Grimshaw—6d. 2577. Manufacture of 
spills, T. Machin—8d. 2578. Fireproof floors, J. Cunningham—10d. 
2579. Ruffles or frills, C. O, Crosby—Iis. 2580. Candles, T. V. Lee—4d.. 
2581. Railway carriages, &c.,H.G. Craig—4d. 2582. Washing solution, 
J. Roddy—4d. 2583. Grinding corn, &c., J. Priestley, W. Whitworth, 
and J. Sutcliffe—8d. 2584, Signalling on railways, &c., C. H. Mellor— 
4d. 2585. Preparing skins for tanning, &c,, H. A. Bonneville—8d. 
2586. Signals for railway trains, J. Hancock—dd. 2587. Compound 
cylinder engines, J. Howard—4d. 2588. Pirn winding machines, J. 
Kirby—4d. ‘2589. Cleansing ship’s bottoms, T. M. Gisborne—4d. 2590. 
Tivaporating and distilling, T. Campbell—2s, 2591. Tanning hides, 
W. Harris—4d. 2592. Coating iron and steel with gold, silver, &c. 
J. B. Thompson—4d.. 2593, Wrought-iron girders, J. Homan—8d. 2594, 
Fireproof floors and celiings, J. Holman—l0d, 2595. Actuating rail- 

way breaks, G. Voight—8d. 2596. Looms, P. Todd and J. Holding— 
6d. 2597. Apparatus for mangling and calendering, R. Walmsley— 
8d. 2598. Artists’ colour slide and case, J. Robertson—6d. 2599. 
Scent and smelling bottle, T. Miles—4d. 2600. Obtaining motive 
power, W. E. Gedge—8d. 2601. Propelling vessels, W. Glark—ls, 
2602, Apparatus for regulating currents for airing chimneys, W. 
Cooke—dd, 


PROPERTY RECORR, 


AT THE NEW AUCTION MART. —By Messrs, Toplis and Roberts. 
—Leasehold house, No. 21, Beckwater-street, Kentish Town-road, let 
a per annum, term.90 years from 1859, at £5 per annum—sold 
or 

AT THE GUILDHALL COFFEE-HOUSS.—By Mr. P. D. Tuckett.— 
Freehold estate, known as Sayers Farm, comprising farmhouse, 
homestead, and 69a. lr: 12p. of arable and pasture land, situate at 
West Chiltington, Sussex—£1,170. 

AT MASON’S HALL, By Mr. G. A. Brown.—Leasehold improved 
ground-rent of £22 10s. per annum, arising from a house and shop 
No. 35, Chapel-street, Pentonville, term 924 years from 1792— £150. 
Leasehold house, No. 5, Saunder’s-terrace, Old Kord-road, let at £28- 
per annum, term 87} years unexpired, at £5 per annum—£265, 
Leasehold house, No. 6, Saunder’s-terrace, Let at £28 per annum, term 
and ground-rent similar to above—£260. Leasehold two houses, Nos. 
41 and ‘57, Squirries-street, Bethnal-green-road. producing £33 63. per 
annum, term three years unexpired, at £4 per annum—£30. 

AT THE NEW AUCTION MART.—By Messrs. Driver and "Co.— 
Freehold estate, known as Baker’s, situate in the parish of Hamble- 
den, Bucks, comprising a residence, farm, and woodlands, containing 
302a. 3r. 1p.—£17,000. By Mr. Newhon.—Leasehold four residences, 
Nos. 1 to 4, College-terrace, College-street, Barnsbury-street, Islington, 
producing £235 per annum, term 92 years from 1833, at £30 per 
annum, subject to an annuity of £65 13s. 4d. per annwn—£l 300. 
Leasehold improved ground-renis, amounting to £56 10s. per annum, 
secured on eight housesin Barnsbury-street, Islington, term 95 years 
from 1828, subject - ‘to the above annuity—£465. Freehold residénce, 
No. 5, Clapton-terrace, Upper Clapton, let at £85 per annum— 
£l, 120. Leasehold residence, No. 25, Victoria-villas, King Edward’s- 
road, South Hackney, let at £38 per aanu, sorm 80 years, from 
1859, at £6 10s. per annym—£325. 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The plans and specification for the works:at Brecon College, South 
Wales, are open for inspection at the offices of Messrs. Curtis & Son, 
Surveyors, 8, Union-court, Old Broad-street, London, E.O. 

The Board ‘of Works for the Westminster district are prepared to 
receive tenders from persons Willing to contract for executing the 
several works required to be done in and abont the paving, making, 
and repairing the carriageways and footways of the several streets, 
roads, and places, within and under the jurisdiction of the said Board, 
Particulars op application at the offices, Great Smith-street, West- 
minster, 

Estimates are invited for constructing the proposed works at Hunt- 
ley Water-works, consisting of collecting tanks, reservoir, 4, 150 yards 
of earthenware pipes, 7,170 yards of cast-iron pipes, &c.,&c. Informa- 
tion may be obtained from Mr., Anderson, C. EB, 42, King-street, 
Aberdeen. 

The Directors of the London and N orth-Western. Railway are 
desirous of receiving tenders for additions, comprising bridges, 
and arching, to the Liverpool Road Station, Manchester. Particular ` 
upon application to Mr. Wiliam Beker, Rngineor’s Office, Kuston 
tation. 


National Schools, Walham-green. 
_ Architect, 6, Upper Ber keley-street West, Connaught-square. 


_ caused % tendency to higher DELCO 


ENGLISH. MECHANIC AND MIRROR OF SCIENCE. 


Tenders are redarea for PR and additions to St, John’s 
Apply to Charles I. Eastla ke, 


The Commissioners for paving, &c., Rochester and Strood, invite 
tenders in writing for the supply of 400 tons of Guernsey granite, at 
per ton, and 250 cubic yards of Kentish rag stone, free from hassock, 
at per yard cube. For information, apply to the Superintendent of 
Pavements, Mr. W. D. Skiller, Rochester. 

Persons desirous of tendering for the proposed new infant schools, at 
Portswbod, Southampton, are requested to send in their names to 
Mr. G. G. Scott, R.A., 31, Spring Gardens. 

The Town Council of the Borough of Hast Retford will receive 


between East and West Retford. Particulars on application to 
Messrs. Cawley and Newton, ‘Civil Engineers, 41, John Dalton: street, 
Manchester. 


TENDERS SENT IN FOR BUILDING 
| WORKS. 


For altoaubns at the Viaduct Inn, Hanwell, Mr. Bean, architect : 
—Dodge, £631; Nye, £615 ; Adamson; £614. 

For the erection of warehouse at 50, ” City-road. Mr. H. J. Hammon, 
architect :—Lamble, £4,147 ; Mowlem and Sons, £3,987; Carter and 
Sons, £3,886; Ennor, £3,881 Browne and Robinson, £3, 650; Brass, 
733.574; "Henshaw, £3,478 ; Macey, £3,375. 

For re-erecting premises, corner of Surrey-street, Strand. Mr. R. 
Tress, architect :—Moreland and Burton, £7,084; Coleman and Son, 
£6,471 ; Myers and Sons, £6,459; Little, £6 427 ; frollope and Sons, 
£6, 412; Browne and Robinson, £6, 347 ; Macey, £6, 329 ; Deards, £6,159 ; 

Carter "and Son, £5,875. 

For additions to house for Cannon and Musgrave at Hereford. 
Mr. W. Chick, architect :— Welsh and son, £1,630; King and Godwin, 
£1,587 ; Merrick, £1,345, 

For villa residence, Maitlands Park, Haverstock-hill. Mr. @G. 
Goldie, architect :—Keeble, £1,894; TAnson, ‘£,1840 ; Patman and 
Fotheringham, £1,795 ;. Abbott, £1,689 ; Lawrence and Baugh, £1,679 ; 
Simpson, £1,663; R yberts, £1, 650. 

For Chapel Crayford, Kent. Messrs. Habershon and Pite, archi- 
tects :—Kemp, £1,300; Gumbrell, £1,289; Manley and Rogers, £1,234; 
Cooper, £1,170; Vickery, £1,150 ; Blofield, £1,120; Tear, £1, 100; 
Willis, £1, 030 ; Wilkinson, £985 ; í Lonigan, £880. 

For house and shop at Belvedere, Kent. Messrs. Habershon and 
Pite, architects :—Manley and Rogers, £1,136 ; Cooper, £1,020 ; Wil- 
kinson, £889.; Cubitt aud Co. £809; Lonigan, £800 ; Blofield, £780 ; 
Vickery, £750 ; Tear, £725. 

For alterations, Èt., to the Golden Lion Tavern, Britannia-stteet, 
and Bagnigge Wells- road, Messrs, Bird and Walters, architect :— 
Kelly : Brothers (accepted). 


LATEST PRICES OF METALS, 


COPPER. £ s. d. £s d. 
Best selected . e o perton 89 0 0 00 0 
Tough cake and tile o o O N — 86 0 0 00 0 
Copper wire .. se sso ss s» o. perlb, 0 014 00 0 
Ditto tubes .. ier es, We ee — 0 124 00 0 
Sheathing and bolts AG -- perton 91 0 0 000 
5 BRASS, 
Sheets ao se eve we .. per lb. 0 0 i 000 
Wire ee ee a oe oe ne as ee — i 0 0 94 0 0 0 
TUDESs: se oe oe ws. dp ee ee Oe 0 01l 00 0 
Sheets oe oe ee ee ae ee oe — 0 0 83 0 0 0 
SPELTER. . 
Foreign e. es oo ee oo on per.ton 19 15 0 20 0 0 
ZINC. 
In sheets .. ue 6. oe s ae perton 27 0 0 000 
IN. É s 
English blocks .. .. ee «. +. perton 88 0 0 00 0 
Banca.. ee , ee ee ee oe ve ee baa 85 0 0 0 0 0 
Straits .. où po bo og oo e: — 84 0 0- 0 0 0 
Tron. 
Bars, Welsh, in London .... se perton 615 0 7 0 0 
Nailrods ., . coe TS 710 0 9 5 6 
Ditto, Staffordshire, in London.. is — 810 0 817 6 
Hoops ditto ditto.. 6. 6. om 9 5 0 10 0 0 
Sheets, single.. se s ee we «8 O O — 10 0 0 ll 0 0 
Pig No.1,in Wales .. s, oo ‘ee — 45 0 410 0 
Pig No.1, on Clyde .. TET — 213 6 218 6 
Ditto, f.o.b., Tae or wait oe ete — 29 6 00 0 
Railway chairs ga Me oo ae — 510 0 515 0 
Ditto spikes .. pe — 11 0 0 12 0 0 
Indian Charcoal Pigs, in London ni m 700 710 0 
STEEL, 
Swedish, in kegs (rolled) .. .. .. perton 14 0 0 1410 0 
Ditto (hammered)... se e — 16 0 0 16 10 0 
Ditto, in faggots .. .. . — 16 10 0 17 10 0 
English, spring . ss se « ve ~ (39 00 23 0 0 
QUICKSILVER «se ss «os «+ so per bottle 7 0 0 00 0 
LEAD. 
English Pig, common se .. perton 20 0 0 20 5 0 
Ditto, wa soft se se «se oo — : 207 6 00 0 
Ditto, (WB) AO bie. sleet, Sw, 226 — 22 10 0 0 0 0 
Ditto, sheet .. se oe ee oe ee — 2110 0 gL 15 0 
Ditto, red lead ee ee ee ee se Sores 23 10 0 24 0 9 
Ditto, white .. sig a “ean Sa — 27 0 0 30 0 0 
Ditto, patent shob.. .. .. Mee Tee — 23 15 0 24.0 0 
Spanish es oe . er ee — 19 5 0 0 0 0 
PRICES CURREN T OF TIMBER. 
Per load— £ s. £ 3 Per load— £ s. £ 83. 
Teak.. ... 10 0 11 0] Quebec, wht.spruce 13 10 19 0 
Quebec, red pine . 3 5 415|StJohn,whtspruce 13 0 15 10 
yellow pine .. 215 3104 Yel. pine, per reduced C. 
Memel ........0... 0 0 QO 0f Canada, Ist any 17 10 20 0 
elm...... 310 5 0 2nd do.. 1210 14 0 
Dantzic, oak ...... 3 0 6 0} Memel. 00 00 
fir... «.. 2 5 310 Gothenburg, ‘yel. . 9 0 1010 
Memel, fir ...6.... 3 5 310 . white.. 8 0 9 0 
Riga . .seesesssses 3 5 310] Gefle,yellow ...... 10 0 1010 
Swedish cossvecess 2 O 210] Soderhamn........ 910 1010 
Masts, Queb rd pine 610 8 10] Christiania, per ©. 
ylpine 5 0 6 0 12ft, by aby 18 0 22 0 
rd pine 0 0 0 0 yellow . 
Lathwood, Dante. Deck plank, “Dut. } 014 14 
ÍM isi e aisle wine 50 6 0 per 40ft. 5in. 
St. Peters 7 0 8 0] Staves, per standard M, 
Deals, per ©., 12ft. by 3ft. 9n. Baltic crown pipe . 200 0 210 0 
MISCELLANEOUS. 
S & 8. £s £5 
PUMICE STONE pr ton 3 0 8 O| Olive, Gallipoli .. .- 56 0 00 
Ons, &c. Cocoanut Cochin, tun 55 0 55 0 
Seal, pale....per on 46 0 O ọỌ | Palm, fime......... .42 0 00 
Sperm body . . 130 0 O O| Linseed ..........41 0 00 
Cod.. 0 00 Rapeseed, Eng. pale.. 4&3 0 0 0 
Whale, Sth, "Sea, pale 44 0 45 0 Cottonseed setae vee BO 0 36 0 


Om TRADE CrRcuLAR.—Refined Petroleum—2s. to 23. 14d. per gallon. 
Crude—£17 per ton. A cargo of 4,000 barrels, which has been off the 
coast for some days, has been bought by a firm i in Scotland. Spirit— 

An advance of 4d. per gallon hag taken place since last week. ubri- 
cating Qil—Iş also in first-class demand, but without alteration. in 
price. Refined Coal Qil- the advance j jin the price of petroleum h as 
Is. 6d. to is. 9d, per gallon. 

Crude == ia Ba alteration, 


Once Run—Firm at Jast quotation n.. 
y l Ward, to per |b. BBR 


Grease—Z£6 t0.£15, per bathe _ Para 
Scales—2d. to 34d. per lb 


-acquainted with all the Branches. 


hare SASH lift. 8 by Ot. 
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"ADVERTISE IN THE i ENGLISH “MECHANIC. 


SCALE OF CH CHARGES. A d. l 
WANTED TO PURCHASE, emit words ...2 0 
Every additional Ten words... wees 0 6- 
FOR SALE, Thirty words... e © we 2 0 
Every additional Ten words. Sus m0 6 
SITUATIONS VACANT, Twenty words ..1 0- 
Every additional Bight words ... ae O 4 
SITUATIONS WANTED, Twenty words: wel O 
Every additional Hight words... .0 4 


Postage stamps received from advertisers in town or country, 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. 


SITUATIONS WAN TED. 
O JRONFOUNDERS.—The Advertiser is 


desirous of a SITUATION as FOREMAN MOULDER;; has held 
a similar Situation for a good number of. years, and is. practically 
Good references—Address W. W., 
Office € of Encras Meen SHMECHANIO, 3, Shoe-lane, Fleet-street, London, 


MO BUILDERS, &.—WANTED, by a Good 


STAIRCASE- HAND and JOINER, STATR RP or to take 
charge ofajob. Reference if required, —Addar ess, J. E., Office, ENGLISH: 
MECHANIC. 


mern 


QHIP’s SMITHING. — WANTED, by a 


practical Smith, of 20 years’ experience in ship’ s smithing, a 
SITUATION as FOREMAN. Good references. 
Church-path North, Landport, Portsmouth. 


PURNERS. —A Young Man WANTS a 


SITUATION in Ivory and Hardwood.—Address H. R., 5, 
Sheftield-street, Lincoln’s Inn-fields, + 


PLUMBER and GASFITTER WANTS a 


SITUATION or JOB.—J. C., 10, Skinner-street, Clerkenwell. 


po CARDBOARD and PAPER MAKERS.— 


WANTED, a SITUATION as PASTER.—W. D., care of Mr, 
Noss, 14, Wingrove-place, ot. John-street-road, Clerkenwell. 


nr Ei 
O CIVIL ENGINEERS. — WANTED, a; 

, SITUATION as DRAUGHTSMAN, by ayoung gentleman. ” Has 
had seven years’ experience in shipbuilding, Can give unéxception- 


able references.—Address H. F, 9, Southampton-street, Fitzroy- 
square, W. 


OTION MAKER (Watch) wants Employ- 


ment. paves by letter, Faulkner, 7, Teanby’s-buildings, 
Old-street, St. Luke’s 


GENTLEMAN thoroughly proficient in every 


A Branch of Practical Photography. and accustomed to the 
management of first-class studios, desires a re- engagement.— Address, 
E. C., Milano- TS Sunnybank-tond, S, Norwood, 


Address W. E., 1, 


SITUATIONS | VACANT. 
10 FLINT GLASS MA MAKERS, WANTED, 


to go out to America, for the largest flint glass works in the: 
United States, a first-rate CASTER, hole workman, and servitor, 
thoroughly experienced in the general run of best cutting,’ casing, 
and lamp work. Also a Second-place Caster, hole, chair, and a 
good blown tumbler, and bye-place chair. Wages good and employ- 
ment permanent.—Address, Messrs. Coates and Co., 13, Bread-strest, 
Cheapside, E.C. 


O TINMEN,—WANTED, a Steady and Com- 


petent TINMAN and PLATE- IRON WORKER—one who can, 
use machines, and make np new work.—Apply, stating where last 
employed, &c, +o CHAS. GREEN, Gas Engineer aud Fitter, 185, Western- 
road, Brighton. 


ATCH OASE POLISHER. = eee 25, 


Smith-street, Northampton-square. 


RASS FINISHER.—WANTED, a FORE- 


MAN. Apply, by letter,:to Meacock & Co., 40, -West a 
field, E.C. i 


MPURNER (Ivory and Hard Wood). —6, Wim. 


bourne-street, New North-road, 


ARPENTERS.—A Youth used to the bench ; 


also Apprentice. —Mr, Barnsdale, 2 23, Essex- road. 


URNER, —One who can turn CASES, —Mr. 


Forester’s, 25, Hatton-wall, 


RCHITECTURAL DRAUGHTSMEN. — 


Immediately, an ASSISTANT, who is thoroughly acquainted . 
with ay sail: —Apply at 28, Burton-crescent, PES 


PARTNERSHIPS. 
WANTED, a PARTNER in an old-established 


manufacturing business in the City. Capital required about 
£2,000. Bonå fide capitalists can inspect the books, which have been. 
well-kept ot —Apply to X.; care oe £. Ashdown, 82, Poultry, E.C, 


ARTNERSHIP.— An Auctioneer, General 


Valuer, and Estate Agent, of extensive London experience, who 
is about entering into practice on his own account, having finished a 
long-standing engagement as manager of the business of a highly 
respectable City auctioneer.and surveyor, is desirous of meeting with 
agentleman possessing a few hundred pounds capital, as a partner or 
otherwise.—Addr 28s to W. C. C., care of Mr. Spooner, 8, Ironmonger- 
lane, City. . 


TO PURCHASE. 
: ECONDHAN D SAW-FRAME for CUTTIN G 


DEALS.—Apply to W. D., 7; ‘Hornsey-road, Holloway. 


WANTED 


» glazed « OF 
unglazed.—Spurgeon, 5, Gee N.W.. 


| J A2EE (polishing). 6; ‘Lower e stresi St, 
John’s-streat-road. ` 
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MALL STEAM ENGINE, complete, about 
S half-horse power.— Address, W. M.. 36, Bath-street, Leaming- 
n. . 


IGH PRESSURE STEAM ENGINE, not 


less than 35-horse power,—Address, BOX, 42, Post-office, 
Nottingham. i 


MALL BOILER of about one-horse power, 
T tubular or otherwise.—Address, W., 13, North-street, Ashford, 
ent. 


‘FOR SALE. 
mo BE SOLD by PRIVATE CONTRACT, 


the WORKING PLANT, MATERIAL, and STOCK-IN-TRADE 
ofa MACHINE SHOP and IRON FOUNDRY, in full work,—Address 
D., » Poat-office, Sheffield Moor, Sheffleld, 


REEITED PLEDGES for SALE. Bargains to suit 

every one. A large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention.— William Masland, Pawnbroker 
and Salesman, 44, and 46, Westminster-bridge-road, 8. 
Money Advanced. 


Yh oc ane PLOTS OF LAND, at West Brompton, 
North-end, Fulham, with good frontage and 
depths ; prices from £47 per plot, including every cost; 
a handsome sum can be realised by resale alone, the 
prices being first cost, payable by small deposit and 
monthly instalments of 10s., with immediate possession, 
to build hcuses in much demand, or use for garden pur- 
poses, many of the plots being cropped ; the estate and 
soil is first-class, and to secure the pick apply immedi- 
ately to Mr. Wm. Williams, Land Agent, 18, Queen- 
street, Cheapside. 


EACON and CO., of the Kennet Iron Works, Read- 

ing have designed a new and beautiful little 

ENGINE of 14 horse power. The engines are warranted 
very good in every respect, and the price £12. 


OR SALE, Four Second-hand Portable Engines, made 

by HORNBY and TUXFORD, from 5 to 9-horse 
power, in good repair, suitable for Contractors or Agricul- 
tural purposes.—Apply to S, Atkinson, North Thoresby 
near Louth, Lincolnshire. ; 


\ | ORTAR MILLS and PORTABLE STEAM- 
ENGINES for SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Stewm and Water Gauges, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mille, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.—T, T. TAYLOR, 41, 
White-street, Borough. 
i N.B.—Plant and Machinery purchased (Cash). 


D see eee nm mame 

ECOND-HAND PORTABLE ENGINE, with 
; NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., is in excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. 6in., and rollers 3ft., diameter. Price, com- 
Flete, £145. Apply to Barrows and Carmichael, Engineers, Banbury. 


HORZONTAL ENGINES for SALE, ready 


for dellvery.—One 20in. cylinder, 3ft. din, stroke; one 18in. 
ditto, 3ft. stroke; one pair 12in, ditto, 2lin. stroke; one lip. ditto, 
2lin. stroke. One 4-horse power Steam Pump.—C. J. Spencer and Co., 
59, Cannon-street, London, 


NIVERSAL CHUCK, 17}in. over, fitted 


with three jaws ; angle plate 12in. by 6; six cast steel tools, 
24lb, Made by a tool maker.—Address J. Marsh, 3, Lancaster-ter- 
race, Upper Bristol-road, Bath. 


HREE-HORSE ENGINE, first-rate EGG 


BOILER, 9ft. long —Address, Barratt, 9 and 10, Shepherdess- 
walk, City-road, N. 


ENGIN E (Horizontal), and LATHE.—Apply, 


la, Alma-road, Blue Anchor-road, Bermondsey. 


NGINEER’S CHEST of TOOLS, by the first 


maker.—Apply, at 10, Great Vine-street, Regent-street, W. 


TEAM-ENGINE, 3}-horse power, in good 
working order ; pump and governors complete.—T. E., 12, Tot- 
tenham-street, Tottenham-court-road. 


()NE-HORSE NOMINAL HORIZONTAL 

STEAM-ENGINE and BOILER, making 250 revolutions per 

innte; price £6.—Apply, at 1, Manor-villas, Amherst-road, 
ackney. . 


TEAM ENGINE (Two Horizontal); one 834- 


horse power, one 2-horse.—10, Batty-street, Commercial-road, E. 


ORTISING MACHINE, on the most im- 


proved principle.—Apply, 111, Totton-street, Stepney. 


J ATHES (Two), correct iron gin, Centre Lathe ; 


also Wood Turner’s Lathe, Circular Saw-bench, and half-horse 
engine, with boiler complete.—4, Clarke-street, Allen-street, Goswell- 
road. 


ATHE (Excellent 6ft. Turner’s), Sin. mandril, 


Qft..8in. fly wheel, iron rest, poppet head, baek stock, with over 
head motion, on iron stand and frame; 12 augers; good condition ; 
£8, complete.—Apply, 15, .Albert-terrace, Barnsbury-road, N. 


IRCULAR-SAW BENCH (Iron Frame), for 


Sale.—at Cabe’s, near the Victoria Theatre. 


A RE Sa a | 
HARMON IUM, with five stops, loud but mellow 

tone, Walnutwood, price 8} guineas.—Apply at 133, Fen- 
church-street. ' 


TTARMONIUM, fall comba LAON ab 15 
j R E T Apply > at 15, 


QUS (Double and Single), 11 bore, to be dis- 
posed of.— Apply, 38, Whitmore-road, Hexton. 


TO BE LET OR SOLD. 
NGINEER.—Any party requiring an OFFICE 


BUSINESS and AGENCY in the City, can hear of one to their 


advantage. Apply, by letter, to Engineer, Post-offi r 
hall-street, E.C. gineer, Po ce, 37, Leaden 


NGINEER’S SHOP, Extensive, near- the 

et aneen - oe 1ER pi lease, with the use of steam 

power machinery, adapted for almost any purpose.—Apply, for par- 
ticulars and order to view, to Mr. Tebb, 139, Cheapside. BC. j 


O CHEMISTS.—A GENUINE BUSINESS, 


_with plate-glass front, for DISPOSAL. Price £600.—Address 
Virgil, 10, Windsor-villas, Vernon-road, North Bow, E, 


O PHOTOGRAPHERS.—To be LET, in the 


City, an old-established business—Apply to Mr. Rutty, 8, 
King’s-street, Cheapside. 


O ENGINEERS and IRONFOUNDERS.—. 


The LEASES of desirable WATERSIDE PREMISES. situate on 
the Thames, at Shadwell. In the immediate neighbourhood is a 
foundry fitted with two cupolas, &c.—Apply to Messrs. Fuller and 
Horsey, 13, Billiter-street, E. C. 


FOR DISPOSAL, a CHEMIST’S BUSINESS, 


l established 40 years, capital dwelling-house.— Address, J. R., 25, 
Beđford-row. , 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Crass I. anD IIL., & DUBLIN. 


PATENT PLUMBAGO CRUCIBLES 
THE CRUCIBLES manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
ONLY kind for which a M«pan has been AWARDED, aud 
are now used exclusively by the English, Australian, and 
Indian Mints; the French, Russian, 
and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c.. &c.,; and have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority ofthese Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by change of tem- 
perature, never crack, and become heated 
much more rapidly than any other Cru- 
cibles, In consequence of their great 
durability the saving of waste is also very 
considerable, ae 

The Company have recently intro- 
duced Crucibles especially adapted for the following purposes, viz. 
MALLEABLE Ikon MELTING, the average working of which has proved 
10 be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 
saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &., Stove Backs 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
-OF WORK, SENT POST FREE BY 


MADDICK & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 
Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 
TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
COMPANIES, &c. | 


HE PATENT MINERALISED 


AND VULCANISED INDIA-RUBBER, manufac- 
tured by WILLIAM WARNE and Co., in 


Valves. ` Hose Pipes, Delivery and 
Washers. Suction. 

Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing, 


Flexible Tubings. 

Patent Junction Rubber and Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers and others. To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, E.C. . 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 6ft. 4in, diameter 
in any thickness. 


Y OUNG’S ARNICATED CORN and BUNION 

PLASTERS are the best ever invented for giving immediate 
ease. Price 6d.and ls, per box. Observe the trade mark, H. Y., 
without which none are genuine. May be had of most respectable 
chemists in town and country.—Wholesale manutactory, 16, Carthu- 
sian-street, Aldersgate-atreet E.C., London. 


OLLOWAY’S OINTMENT. — Agonising 


Pains. It is gratifying to hear sufferers recount the ease they 


derived when first they applied this Ointment to their ulcers, sores; 


or abscesses, with which they had been afflicted for years. Soon after 
its application to 2 bud leg or inflammatory ulcers it restrains the 
excitement of blood vesssels and nerves, which at once brings coolness 
and comfort, and furthers the gradual deposits of healthy materials 
to fill up the ravages caused by violence, debility, or disease. It 
expels all noxious matters, and heals all sores soundly. It gives ease 
to Varicose Veins, bad legs, and swellings of the feet and joints, when 
the agony is almost unremitting, and the pain too much for a giant’s 
strength, l 


[Supr, 14, 1866. 
THE CANADA COMPANY. 


INCORPORATED BY ACT OF PARLIAMENT AND 
ROYAL CHARTER, 1826. . 


ABOUT FiVE HUNDRED THOUSAND ACRES OF LAND 
IN CANADA WEST. 


TO TENANT FARMERS AND OTHERS, 
INTENDING TO EMIGRATE TO CANADA. 


The Canada Company offer their Lands in Lots con- 
taining from 100 to 200 acres each, situated in the older 
settled Townships in Canada West, upon the following 
terms :— 

By way of Lease for Ten Years, with the right of Pur- 
chase ; or For Sale,Cash Down. 


The Rents upon Lots leased, payable lst February 
each year, are calculated at the rate of Six per Cent. 
upon the Cash Price of the Land. Two or Three Years’ 
Rent must be paid in advance, but these payments free 
the Settler from further Rents, until the Third or Fourth, 
Year of his term of Lease. 


The Tenant has secured to him the right of cons 
verting his Lease into a Freehold, at any Term of Ten 
zoa, upon paying the Purchase money specified in the 

ease. . 

The Lessee has thus guaranteed to him the entire benefit 
of his Improvements and increased value of the Land he 
occupies, should he wish to purchase. But he may, if 
he pleases, refuse to call for the Freehold; the option 
being completely with the Settler. l 

The Lands of the Company are, generally speaking, 
surrounded by old settlements, and easily accessible to 
markets. The greater portion are wild lands, but the 
Company have a small number of partially cleared Lots 
for disposal. . 

All applications for the lease or purchase of Land, must 
be made to the Company’s Commissioners, The Honour- 
able W. B. Robinson, and G. W. Allan, Frederick-street, 
Toronto, Canada West, of whom lists of Lots open for 
disposal, prices, &¢., may be obtained. — 


REMITTANCE OF MONEY. 


The Company receive Deposits of Money at their Office 
in London, for remittance to Canada, and for which they 
issue Letters of Credit upon their Commissioners in the 
Province, payable on demand, FREE OF EXPENSE, thus 
insuring the benefit of the Premium of Exchange to the 
Emigrant, and likewise saving him from the inconve- 
nienceand too frequent loss arising from taking his Money 
with him in Coin. sats 

- An illustrated Supplement to the “ Canada Farmer ” 
Newspaper, with Map and other information useful to an 
Intending Emigrant, may be obtained gratis upon 
application, by post or otherwise, at the Offices of the 
Canada Company, No. 1, East India Avenue, Leaden- 
hall Street, London, E.C, 


GISBORNE MOLINEUS, 
l Secretary. 


STEVENS S MODEL DOCKYARD, 


AND CITY TOY REPOSITORY, 22, Aldgate, London, E., from 
Tower-hill, Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
heads, boats, anchors, cannons, etc., and every requisite for Model 
Rigging. Models made to oe oren burgees, and signal flags made 
to order. Steam-engines, cylinders, etc. 

THEGREATEST NOVELTY ofthe Age isthe NEW PATENT MODEL 
CIGAR STEAM YACHT, warranted to propel by steam. Size : 14in. 
long, price 38, 6d.; 19in. long, 5s, 6d.; 24in, long, 83. 6d.; 30in. long, _ 
18s, 6d.3 37in, long, 25s. Packed for the country with full directions 


. for working. Established 20 years. 


TO MOP, BRUSH, AND BROOM MANUFACTURERS. 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


ESSRS. WELLS AND HALL have always 


in stock every description of India-rubber, Silk, and Cotton 
Covered Wires for Electrical Instruments, Bells, &c, 
Ako, Zine and Lead Wires. 

THE NEW SPIRAL VOLTAIC WATER BATTERY, 
India-rubber and Shellac Varnishes supplied. 
MANSFIELD-STREET, SOUTHWARK, 8.E. 
AND 21, GUTTER LANE, E.C. 


WESTON and CO., HAND-RAIL 


e MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Including Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate. 


ITY DEBT, COLLECTING AND 


CREDITORS’ LEGAL INQUIRY OFFICHS.— 
Annual Subscription, One Guinea, Commission 5 per 
cent. No trouble; norisk. Detailed particulars of Mr. 
WETHEBFIELD, Solicitor, 64, Coleman-street, H.C. 


Sepr. 14, 1866.] 
PRELIMINARY NOTICE. 


NOW COMPILING AND WILL SHORTLY BE ISSUED, 
Price Twopence Weekly, 


Farmers’ kllustrateyd Hews, 
AGRICULTURAL, HORTICULTURAL, AND 


A Record of 
FLORICULTURAL EVENTS. 


ne’ 


HE FARMERS’ ILLUSTRATED NEWS 


wjll lend itself to no special party, but will uphold only one 
interest—that of its subscribers. It will never dabble in vague 
speculation, but as dealing with practical men will bring under their 
notice only such matters as claim to be supported either by figures or 
sound theory, 

It may, further, be here suggested that in this “age of steam ” and 
of invention, when the farmer is advised to submit everything to 
machinery, it is only the discriminating eye that can select from the 
multiplicity of inventions, those really capable of serving the British 
Farmer, and thus save him time and money. Both at home and 
abroad each day brings to light some important improvement 
of undoubted benefit to the farming interest, but for want of 
a special organ they are unrecorded, and thus many imple- 
ments which are worked to the saving of time and labour in other 


` lands are but little known to the British Farmer. 


In the Farmers’ ILLUSTRATED News Engravings by first-class 
Artists, will be regularly given, and trathful Illustrations of New 
Implements, of Rare Stock, or Choice Fruit, Plants, Flowers, and 
Roots will appear as occasion requires. Due attention will be paid to 
the chemistry of Soils and Manures; room will be found for interest- 
ing papers read before Agricultural Societies, and for anything of 
value connected with the Breeding of Poultry. 

x“ The Editor solicits contributions to the forthcoming journal, the 
columns of which will be freely openedto all communication relating 
to the Farm, Garden, and Forest. 

ADVERTISEMENTS. 

As the Proprietors of the FARMERS’ ILLUSTRATED News only intend 
to insert a limited quantity of advertisements, it is necessary for all 
who wish to obtain publicity through the columns of the journal, to 
. communicate with the publisher without loss of time. 


SCALE. 


Six lines, ten words to a line 

Each additional line sake aa 6 
Estimates for a series of advertisements the line, 
- column, or page will be sent s3 free. 


3, SHOE LANE, FLEET STREET, LONDON. 


IMPORTANT SCIENTIFIC WORKS 
Published and Sold by 


TRUBNER & Co, 
60, PATERNOSTER-ROW, LONDON. 


HE AMERICAN JOURNAL of SCIENCE 
and ARTS, Conducted by Professors Silliman and James D, ` 
Dana, in connection with Professors Asa Gray, Louis Agassiz, 
Wolcott Gibbs, and others; Published every two months, 


Price 5s. 
The SCIENTIFIC AMERICAN ; a Weekly 


Journal of Practice, Information, Art, Science, Mechanics, 
Chemistry, and Manufactures. Subscribers’ names received. 


POCKET BOOK of MECHANICS and 


ENGINEERING, containing a Memorandum of Facts and con- 
nection of Practice with Theory: By John W: Nystrom, C.E. 
10th edition, revised, with additional matter, Roan, with tuck 
gilt edges. Price 7s. 6d: 


A CYCLOPAIDIA of DRAWING ; designed 


as a Text Book for the Mechanic, Architect, Engineer, and Surveyor, 
comprising Geometrical Projection, Mechanical, Architectural, and 
Topographical Drawing, Perspective, and Isometry. Edited by W. 
E. Worthen. Royal 8vo., cloth, 36s. 

The PRACTICAL BRASS and IRON 
FOUNDERS’ GUIDE; a Concise Treatise on Brass Founding, 
Moulding, &c.,&c. By James Larkin. 5th edition, revised, with 
additions, Post 8vo., cloth. Price 8s. 


S. d. 
3 6 


The MILLERS, MILLWRIGHTS, and 
a R GUIDE. By Henry Pallet. Post BVO.) cloth. 


On the STRENGTH of CAST-IRON PILLARS; 
with Tables for the Use of Engineers, Architects, and 
Builders. By James B. Francis, Civil Engineer. 8vo., cloth 8s. 

The BOSTON MACHINIST, being a complete 
School for the Apprentice as well as the advanced machinist, 
showing how to make and use every tool in every branch of the 
business, with a Treatise on Screw and Gear Cutting. By Walter 
Fitzgerald. 18mo., cloth, 3s: . 


The CARPENTERS’ and JOINERS HAND. 
BOOK: By H.Y.Holly. 18mo., cloth, 23; 

The GENERAL THEORY of BRIDGE CON- 
peu A : By Herman Haupt, A.M., Civil Engineer; 8vo., 
cloth; 12s, 

The AMERICAN COTTON SPINNER, and 
MANAGER and CARDER’S GUIDE; » Practical Treatise on 
Cotton Spinning. By R. H. Baird, Post 8vo., cloth, 6s. 

A PRACTICAL HANDBOOK for MINERS, 


METALLURGISTS, and ASSAYERS. By Julius Silversmith, 
8vo., cloth, 12s, 
LONDON : TRUBNER and Co., 60, PATERNOSTER ROW. 


JUST IMPORTED FROM NEW YORK, 
18mo., cloth 2s. each, 


HE ART of SAW-FILING, Scientifically 
mous and Explained, on Philosophical Principles. By H. W 


HE CARPENTER’S and JOINER’S HAND. 


d BOOK, containing a complete Treatise on Framing Hip and 
Valley Koofs. With much valuable instruction for Mechanics and 
Amateurs, By H. W. HOLLY. 


[HE BOSTON MACHINIST ; being a com- 
plete School for the Apprentice, as well as the advanced 
Machin ist ; showing how to make and use every tool in every branch 
of the business. With a treatise on Screw and Gear Cutting. 

London : E. and F. N. Spon, 16, Bucklersbury. 


RITISH HOROLOGICAL JOURNAL. — 
e Special Organ of the Watchmaking Trade. Published 
Monthly, Price 4d.—Kent and Co., 51, Paternoster-row, at all Book- 
sellers, and at the Office of the B, H, Institute, 35, Northampton- 
square, Clerkenwell, E.C, i = 
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HUMBER’S RECORD OF ENGINEERING, (865. : 


Now ready, in imperial 4to. Illustrated by 40 Plates, with Photographic Portrait and Memoir of J. Re M‘CuEan, 
Esq., C.E., Price £3 2s., half morocco, 


A RECORD OF THE a 
PROGRESS OF MODERN ENGINEERING, 1865, 


COMPRISING 


CIVIL, MECHANICAL, MARINE, HYDRAULIC, RAILWAY, BRIDGE, 
and OTHER ENGINEERING WORKS, 


With Essays and Reviews. 


By W. HUMBER, 


Assoc. Inst. C.E., anv M. Inst. M.E. 


This volume contains detailed drawings of the principal works executed in the Main Drainage of the Metropolis (excepting the Pumping 
Stations, which will be included in a subsequent volume) ; and also detailed drawings of the Thames Embankment. 

Amongst the Dlustrations are the following :—Metropolitan Main Drainage : Works on the Northern Side—Works at River Lea ; Bridge 
over Marsh Lane and Bow and Barking Railway Junction ; Bridge over Main Line of Bow and Barking Railway ; Bridge over the East Lon- 
don Water Works Feeder; Details of the Reservoirs, Outlets intothe River and Penstocks. On the Southern Side—The Bellmouth Junctions 
of the Sewers on. the Bermondsey Branch ; Details of Reservoirs, and General Sections of Sewers. Thames Embankment: Steam Boat Pier, 
Westminster Bridge; Landing Stairs between Waterloo and Charing Cross ; Landing Stairs at York Gate ; Steam Boat Pier at Waterleo 
Bridge; &c., &c., with full detailed Sections of River Wall and Subway. 

The Letter-press contains a full description of the works of the Main Drainage and Thames Embankment, together with articles on the 
Formation of Harbours, Ports, and Breakwaters, Fortifications, Rolling Stock, and Armour Plates. 


T 


E The following Volumes may still be had:— 
In Imperial 4to. with 36 Double plates, drawn to a large scale, and Portrait of ROBERT STEPHENSON, 


£3 3s. half morocco. 
A RECORD of the PROGRESS of MODERN ENGINEERING, 1864, 
and other Engineering Works. By 


comprising Civil, Mechanical, Marine, Hydraulic, Railway, Bridge, 
WILLIAM HUMBER, Assoc. Inst. C.E., and M. Inst. M.E., Author of “ A Complete and Practical Treatise 
on Cast and Wrought Iron Bridge Construction.” 

“ It is, as it professes to be, a résumé of all the most interesting and important works lately completed in Great Britain ; and containing, 


it ea executed drawings, with full working details, will be found a valuable accessory to the profession at large.” ENGINEER, 
ov. 9 Oe P ° 


Also, uniform with the above, Imperial 4to. Illustrated with 36 Double 
price £3 3s. 


HUMBER’S RECORD OF ENGINEERING, 1863. 


“ Handsomely lithographed and printed. it will find favour with many who desire to preserve in a permanent form copies of the plans and 
specifications prepared for the guidance of the contractors for many important engineering works,” —ENGINEER, 


LONDON: LOCKWOOD & CO., 7, STATIONERS’ HALL-COURT, E.C. 


NEW BOOKS JUST PUBLISHED. 


ENGLISH COTTAGES FOR THE MILLION, FROM STEEL AND IRON BRIDGES, and other large works 
FIFTY POUND UPWARDS, AND HOW TO BUILD | (on anew principle), giving SKELETONSTRUCTURES 
THEM.. Cloth, £1 1s. in Folding Plates and Woodcuts, 8vo., cloth, 16s. 

ENGLISH VILLAS, MANSIONS, AND LODGES, IRON ROOFS. A Theoretical and Practical Treatise 
from £800 to £10,000. Cloth, £2 2s. on the Construction of. By FRANCIS CAMPIN, C.E. 

| 4to,., with Plates and Woodcuts, 15s. 
PUBLISHERS, ATCHLEY & Co., 106, GREAT RUSSELL-STREET, W.C., LONDON. 


A NEW LIST OF BOOKS SENT FREE TO POST-OFFICE ORDER: 


JOHN SWAIN, | 
DRAUGHTSMAN & ENGRAVER ON WOOD. 


Bases esa 


plates, and portrait of Mr. Hawxsuaw, 


HAechanical Designs. Ornamental DWestqus. Pictorial Mesiqns. 
CATALOGUES ILLUSTRATED. | 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 


SKILLED ARTISTS. 
Estimates supplied with promptiness. 
Country orders executed with the utmost care and despatch. 
we 266, STRAND, LONDON, W.C. 


SCIENTIFIC INSTRUMENTS 


Of every description can be had at the Manufactory of 


Ww. LA DD, 


MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 


11 AND 12, BEAK STREET, REGENT. STREET, W. 
Sole Agent for Geissler’s Vacuum Tubes. 
PRIZE MEDAL, 1862, FoR MicroscoPes, INDUCTION COILS, &. 


HILLING HANDY-BOOK ON 


BANKRUPTCY AND TRUST DEEDS, with 
Forms, Costs and Suggestions for Practical Improve- 
menis. By G. M. WETHERFIELD, Solicitor, 54, Coleman- 
strect, ikC. Uniform with ‘Shilling Handy-book for 
Chancery, County Court Suitors.’”? N.B. Mr. W. can be 
consulted at very moderate cost. 


UNIVERSAL BREAKWATER, 1s. London: J. WEALE. 


ENRY EVANS, 1, Endell-street, 


Long-acre, Philosophical Instrument Maker, 
Electrical, Galvanic, and Electro-Magnetic Apparatus, 
made or repaired, Batteries made to order. New and 
second-hand Electrical, Galvanic, Chemical, and 
Scientific Apparatus always on hand, Silk or Cotton- 
covered Wire of high conducting power in any size er 
qrantiy, Battery Cells, Porous Pots, Binding Screws, 


è 


Just published, crown 8vo.,cloth, 33. 


HE PRACTICAL MILLWRIGHT’S and 
ENGINEER’S READY RECKONER; or, Tables for Finding 
; Diameter, Weight, and 


the Diameter and Power of Cog-wheels 
of Bolts, &c., &c. By 


Power of Shafts; Diameter and Strength 
THOMAS DIXON. 
London : E. and F. N. Spon, 16, Bucklersbury. 


Just published, price 1s., post ree. 


HIMNEYS, FURNACES, and FIRE- 
PLACES ; a Book for the use of Practical Engineers and 

Builders. With an Appendix on Smoke Prevention. By ROBERT 

ARMSTRONG. - 

London: E. and F. N. Spon, 16, Bucklersbury. 


Now ready. Author’s Edition. Greutly Enlarged, with an Atlas of 
Plates. Price Nine Shillings and Sixpence. Free by Post. 


RACTICAL and THEORETICAL ESSAY 
ON THE DETACHED LEVER ESCAPEMENT. By M. 
GROSSMANN, For which the prize of Thirty Guineas has been 


awarded. 
W. HISLOP, 108, ST, JOHN-STREET-ROAD, LONDON, EC, 
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“RECONNOITERER” GLASS, 
10s. 104. SENT FREE. 


THS “ TOURISTS’ FAVOURITE ” distinctly 
_ Shows small windows 10 miles off, landscape at 30 miles, 
Jupiters Moons, &c.—Marquis of Carmarthen. ‘‘ The ‘ Reconnoiterer’ 
is Very, good.” —Eayl of Breadalbane. * I find it all vou say; won: 
derfully powerful for.so véry smaila glass.”—Harl of Caithness. “ It | 
is a beautiful glass,”—Lord Gifford. ‘ Most useful.”—Lord Garvagh. 
* Remarkably good.”—Sir Digby Cayley. “It gives me complets 
satisfaction, and is wonderfully good.”—Sir W..H. Feilden. “For. 
its size I do not think it can be sutpassed.”—Major Starkey, of Wren- |. 
bury. “Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
. of Farnley, Esq. “I never before met an article that 80 com 
pletely answered its makers’ recommendation.”—Field. “ We have 
found it fully equal to others which had cost more than ‘four times its 
price.”—Notes and Queries. ‘ What Tourist will now start without 
such an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards, and men at 33 miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Barom & Co., 98, Prinees-street, Edinburgh, and 137, Regent-street, 
London, W. No Agents anywhere. _ SY 
. INVENTORS ASSISTED 
N Sectting, Carrying Out, and Disposing of 
their. Inventions.—Apply to Messrs. B. BROWNE and CÒ. 
British and Foreign Patent Office, 49, King William-street, London- | 
pridge. l 
A Pamphlet gratis, on Cost of Patents, may be had on application. 
ASSISTANCE AND ADVICE TO INVENTORS. 
R. M. A. SOUL, (Member of Society of Arts) Patent 
Agent, advises and ASSISTS INVENTORS ANG 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS, A Girdilar of Information free by post, oñ applica- 


tion to the Patent Office, 3, Leadenhall St., London, B.C. | 


R. WHITE, BRITISH and 
FOREIGN PATENT AGENT, .68, Queen-street, 
.Cheapside, London, H.C. Mr. White having correspon- 
dents in the chief cities of Hurope can present to his 
clients unusually advantageous facilities for Foreign 
Patents. British Patents secured, and Provisional Pro- 
tections upon advantageous terms. 


PATENTS FOR INVENTIONS. — Messrs.. 
4+ DAVIES and HUNT procure British and foreign patents at 
moderate charges. Full particulars givén in their “ Handbook for 
Inventors,” to be had (gratis} from No, 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


[NX VENTIONS secured by Patent or Regis- 
tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (óf upwards of 25 years’ éxperience in such matters). 
British.and: Foreign Patent Agency, 62, Chancery-lane, Londun, W.C., 


NVENTORS requiring Home, Foreign, 

and Colonial PATENTS and REGISTRATIONS,’ may 
obtain advice and information from Mr: HENRY, Memb. 
Soc. Arts, Assoc., Soc. Engineers, Author of ‘‘De- 
fence of the Patent: Law,” Patent, Registration and ` 
Copyright Agent, 68, Fleet-street, corner of and entrance 
in Whitefriars-street: _Technical translations, drawings 
and lithographs prepared, 


O INVENTORS.—Messrs. HARRIS 


. and MILLS, Patent Agents and Mechanical 
Draughtsmen, No. 35, Southampton-buildings, Chancery- 
lane, W.C. (from CARPMAEL and Co.), undertake all 
business connected with Paténts for Inventions in tha 
United Kingdom, the Colonies, and all Foreign Countries, 
Provisional protection, £8 8s. -= - 


NVENTIONS PROTECTED. BY 


PATENT or REGISTRATION, at fixed and most 
moderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
BREWER (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


JTNVENTIONS PERFECTED and all kinds} 


. of Machinery manufactured by S. SMITH, 204, High Holborn, 
London. — A ; 
FRO INVENTORS—GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London’; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7 ; sealing patent, £19; French patent, £7 10s. ;. 
Belgian Patent, £3 10s. Circular gratis on.application. 


JOTICE TO INVENTORS.—Office for | 


y Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis) as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Estabiished 80 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.O. 


t i ‘0 INVENTORS.—The GENERAL 
L PATENT COMPANY (Limited), 71, Fileet-street, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and | 
Modérate Charges, and transacts all business cohnected with Patents. 
Unusual facilities offered. A HANDBOOK gratis. 
CHARLES S. BAKER, C.E., Secretary and Manager. 


F ALF-OREDIT SYSTEM.— Patents 
. secured upon very moderate charges. Money 
found to. work Inventions. Drawings, Plans, and’ 
Tracings prepared at the lowest possible terms.— 
Address Mr. Watson, INGRAM & Co., 9, Parliament- 
street, Westminster, London, 8.W. Soe . 
NVENTIONS and PATENTS 
WORKED or SOLD by Mr. COCHRANE, 27, Buck-. 
lersbury, Cheapside, London. No,Fee for Consultation 
at the first visit, 


| F\RAWINGS, PLANS, TRACINGS, 


_ ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


(Serr. 14, 1866. 


RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 


ATED 


Mr. H. H. MURDOCH having succeeded to the Business of his late Father, which has been established upwards 


of Thirty Years, 
various modes of securing proteztion for inventions 


Transacts every description of business 
8 guineas. A “Guide to Inventors” free by post. 


offers his professional services to inventors. 
3 at home and abroad, may be had, Grati i i 
or by letter), at his OFFICE FOR PATENTS, 7. STAPLE INN, LONDON. ratia, by applying (personally 


OOO PATENG, i 
Y R, VAUGHAN p Member of the Society of Arts, British, 


Patent Agent, 54,Chancery-lane, W.C., l 
connected with Letters Patent for Inventions. Provisional protection, 6 to 


A circular, containing full information respecting the 


Foreign, and Colonial 
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E. G. Wood, 


Complete Apparatus for Producing 


THE ELECTRIC LIGHT. 


Price £3 10s. 


A n e F ? 
pais beautiful Apparatus consists of E. G. WOOD'S. 
IMPROVED SELF-ACTING ELECTRIC LAMP, a powerful Mirror and Coloured 
Glasses for throwing Rays of different Coloured Lights, andthe Battery of Six Cells 
(Grove’s) with proper Connecting Wires } the whole being packed in case. This spiendid 
Light (which is produced by the combustion of two carbon points) is powerful enough to 
illuminate a room, and by using the reflector it can be seen from a very long distance. 
Messrs. W. and Co. can copfidently recommend this as being the most complete and 
useful apparatus made. ,Description with directions sent post free. 
any Station in England on receipt of Post-Office Order for £3 12s. 6d. payable to 


Carriage puid to 


' Manufactured by, and to be had only of, 


MESSRS. E. C. WOOD & Co., 


MANUFACTURING OPTICIANS, 


74, CHEAPSIDA, LONDON. 


SMITTES PATENT DOOR SPRING, 


PATENT WEATHER TIGHT FASTENING, 
AND 
WATER BAR FOR FRENCH CASEMENTS. 
69, PRINCES STREET, LEICESTER SQUARE, LONDON 


N.B. None guaranteed unless stamped with name and address, Established upwards of a century. 


THE NEEDLE DOOR-LATCH IS A GREAT NOVELTY. 
THE NEEDLE DOOR-LATCH IS PERFECTLY UNPICKABLE. 
THE NEEDLE DOOR-LATCH IS THE SECUREST LOCK MADE. 
THE NEEDLE DOOR-LATCH IS THE CHEAPEST PATENT LOCK MADE 
THE NEEDLE DOOR-LATCH IS THE BEST LOCK EVER MADE. | 
THE NEEDLE DOOR-LATCH IS TO BE HAD WHOLESALE AT THE 

WORKS OF THE PATENT UNPICKABLE LOCK COMPANY (LIMITED), 

237 & 289, BUSTON RO A D, 
Or through the Birmingham and Wolverhampton Factors, & retail of all Ironmongers. 


MHE ORIGINAL SMITH’S PATENT DOOR 
» SPRING, | 


Proncunced by Govern- 
ment Inspectors and the 
late J. K. Brunel, Esq., 
C.E., to be the best and 
most complete. 


SMITH & TURNER, 


50, BARTHOLOMEW CLOSE, 
Lonpon, H.C, 
ESTABLISHED FIFTY YEARS. 


Redmund’s Patent Hinge Manufactory and 
Warehouse, 


WELLINGTON FOUNDRY, 68, CHARLES STREET, 
CITY ROAD, E.C. 
l (Near the Canal Bridge.) . 
BEN AMIN SLATER, Late E. Gollop, Sor: 
PROPRIETOR. A Large Stock of the Patent Hinges kept ready 
for delivery, consisting of Floor Springs, Gate-hinges, Rising-hinges, 
Rising Spring-hinges, Not Rising Spring-hinges, Double Acting Spring- 
hinges, Rising and Not Rising Door Back-springs, &c,—Price List and 
ha on application as above. Foundry for Soft and Malleable 
ron. 
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THOMAS SMITH, . 
109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders, & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal. 
&c., 


executed with accuracy and dispatch, on moderate terms, 6F 
MESSER and THORPE, Mechanical and General Draughtsmer, 
8, Quality-court, Chancery-lane, W.C. M. and T. are thoroughly 
practical Engineers. 


OOD ENGRAVINGS, for SCIEN- 
TIFIC and other WORKS.—Illustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Woed, 29, Hari-street, Bloomsbury, London, W.C. 


. ENGRAVINGS ON WOOD, 
. VERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and 


Advertisers, promptly executed, at the lowest prices, 


by J. F. NASH, 114, Strand, W.C. a 
` Estimates and Specimen Book sent Free of Charge. 


ALHEMATICAL DRAWING INSTRU- 
| MENTS, THEODOLITES, LEVFLS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &, 


Nee tek, 


JI. & W. E. ARCHBUTT, F i 
201, Westminster-bridge-road, Lambeth, near Astley’s Theatre, 
Manufacturers of the above, and every description of Surveying 
Instruments, unequalled for quality and price. Illustrated priced 
Catalogues free on application. Every Article Warranted. Second- 
hand Iustruments of all kinds by the best makers always in stock. 


QECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad- 


-rants, Sextants, Universal Dials, Protractors, Circumferenters, Pris 


matic and Beam Compasses, Ivory and Boxwood Scales, Land Chains, 
&c., by Troughton and Simms, Elliott, Dollond, and others, at WM. 
LAWLEY’S, 78, Farringdon-street, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Micro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged, 
Catalogues forwarded on receipt of three stamps for each, 


ATHEMATICAL INSTRUMENTS of 


M finest quality at moderate prices. W. F. STANLEY, Great 
Turnstile, Holborn, London, Cases of Drawing Instruments 
from 10s. 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. 


poe ee ee A E a a 
SUFFELL, MATHEMATICAL 
e. INSTRUMENT MAKER, 11, BRIDGE-STREET, 
WESTMINSTER, begs to call attention to his Improved 
Levels and Theodolites, as manufactured for Her Majesty’s 
Government. The pocket sets of Instruments, from 16s. 
to 42s.: Telescopes, 5 miles range, from 6s. 6d. ; 10 miles 
ditto, 8s. 6d. and 10s. 6d. ; Boxwood scales, engine divided, 
2s. 6d, ; T squares, 1s. to 5s. ;. Measures and Rules of all 
nations, Post-office orders payable at Charing Cross 
branch, Lists of prices forwarded on application. — 


t 


JOINERY HALL 


LITHOGRAPHER, 


AN 


> x ? 


ro LAND 


BUILDINGS, 79, UPPER THAMES STREET, EC, 


PRINTER, ARTIST, AND DESIGNER, 


PLANS, DESIGNS, SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 
WHEELER & WILSON’S SEWING MACHINES, 
Are now able to supply makers of the above machines 
with all the castings, &c., required for them. Also 
Hooks ready for use, well-finished, dnd every oné tested. 

A complete set consists of Stand, Crank, and Pulleys ; 
the machine castings planed and bored ; together with 
a Hook in good working condition, which will be for- 
warded to any part on the receipt of P. O. order tothe 
amount of £2. Hebden Bridge, Manchester. 


VNRANT’S PATENT PORTABLE 


RAILWAY, with trucks and turn-tables, is 
acknowledged by purchasers to effect a Saving of ones 
half in labour for earth moving, and to be invaluable 
for clearing root crops off the land and for running out 
farmyard manure, especially when the land is too wet 
for carting. Earth moved and lakes emptied by con- 
tract. Full particulars on application to Mr. J. Grant, 
at his Steam Factory Love-lane, Bankside, Southwark, 


_ HEATED AIR ENGINE. 
ROR all small purposes, süre as dřiving Printing 
_ Presses and Lathes, hoisting, ptimping, and for 
agricultural uses, the above Engine is the cheapest that 
can be bund. — 

Tt can be run for 10 hours a day, for an expense of 
from five to six shillings a week, réckKohing coals at 
thirty shillings a ton, . It needs no engineer, and 
twenty minutes attention suffices to run it aday, No 
water befng used all danger of an explosion is done 
away with. For further particulars apply to 


W. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY; 
LONDON. 


SECOND-HAND and NEW MODEL STEAM Í 


ENGINES, Beam, Table, Horizontal, Vertical, Locomotive, 
Oscillating, &c, with and without the Boilers. MATHEMATICAL 
INSTRUMENTS, PHOTOGRAPHIC APPARATUS, MUSICAL 
BOXES, Ordimary, Drum and Bells, Flute, and Tremolo Flute 
accompaniments, MICROSCOPES, TELESCOPES. OPERA GLASSES, 
&c. DISSOLVING VIEW ahd MAGIC LANTERNS, and SLIDES 
by all the best Painters. Catalogue three Stamps, JAMES BOWIE ; 
178, HIGH HOLBORN, 


> ! E 
SOUL AND CO0., 3, LEADENHALL STREET, 
LONDON: E.G. 
Pressure & Vacuum Gauges. (Marine Engine Governors, 
Steam Engine Indicators. | Engine Room Telegraphs. 
Engine Counters (& Clocks) | Salinometers (Long, How), 
Engine Room Fittings and | Thermometers, Hydro- 
Tools. meters, — 


\ N HEEL, RACK, and SCREW CUTTING, 

SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth ; also racks of any 
length or pitch, Dividing plates drilled or lined, Screws cut to an 
size or piteh.—J, WILKINSON, Engineer, St. George’s Works, 83, St. 
George’s-road, S., London. f 


a PERIN’S PATENT FRENCH BAND 
i SAW BLADES. 


ees A 


SAMUEL WORSSAM & 00., 
Having purchased of M, Perin, of Paris, the sole 
|: right to Importand Sell his BAND SAW BLADES 
lae throughout the United Kingdom, beg to announce 

pyr that they are now in a position to supply these Saws 
NX it trom 1-16th ofan. inch to 8 inches ın width, and up 
g Se" Ww to 50 feet in length, 


ay The vast superiority of Perin’s Band Saws over any 
rz Others in point of finish, toughness, durability, and 
“i: evenness of temper, is now everywhere admitted, 


Tae fl S. W. and Co. keep a large stock of all sizes up to 
ONG 2in. wide, from which they can supply orders to any 

AN part of the kingdom, within twenty-four hours, 
ih notice, i 


- For Price Lists apply to 


J\I SAMUEL WORSSAM & co, 
$ SAW MILL ENGINEERS, 
304, KINŒ'S-ROAD, CHELSEA. 


BY ROYAL LETTERS PATENT, 


JNO. COPPARD AND GCO’S| 


Appliances for 


ROUGHING HORSE SHOES 


Are so simple a lad can fix them in afew seconds, they 
are far more effective than the old method. 
Price 3s, per set, Straps, 6d. each, 
PROSPECTUSES WITH TESTIMONIALS FREE, 
AGENTS WANTED.—APPLY 


84, FLEET-STREET, LONDON, E.C. 


in Worcester or Swansea. 


RAPIDITY AND ECONOMY. 


WEW PHOTOGRAPHIC LENS, 
“EXTRA RAPID,” FOR “CARTES-DE-VISITE” 
| | Price £7 7s. 


l ALSO tbe EE 
SHEPHERD'S “CARTE-DE-VISITE” LEN S, “S, 1, 2in. Diamėtér, 4hin. Focal 
Length, to take Portraits in 12ft. from Sitter to Lens, With a set of Waterhouse Diaphragms, in 
morocco case oar ON Past ae sae i aes des arn ee 
SHEPHERD'S CARTH-DE-VISITE” LENS, ‘8. 2,” 22n. Diameters, 6in. Focal 
Length, to take Portraits in 18 or 19f%. from Sitter to Lens. Witha set of Waterhouse Diaphragms, 
in morocco case 


PORTRAITS, 
ee 
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PHOTOGRAPHIC CHEMICALS AND MATERIALS, O "O 
SQUIRE & Co., 52, KING WILLIAM STREET, LONDON BRIDGE, E.C. 
a “EXCELSIOR,” “PRIZE MEDAL” — 
Family Sewing & Embroidering Machine 
| WITH ALL THE LATEST IMPROVEMENTS. | 
1s easy to operate, simple to learn, quiet in action, and not lidble to 
derangement. It will TUCK, HEM, FELL, GATHER, CORD, QUILT, BRAID, 


and sews from two ordinary reels, requires no re-winding, and thé seam, if cut at every 
inch, will notrip. Price from £6 6s.—Price. Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON, 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


THE WORKING MAN’S SEWING 
MACHINE. 
Honourable mention awarded at the 
WEST LONDON INDUSTRIAL 

_ . EXHIBITION. 

For Families, Tailors, Dressmakers, Mantle- 
makers, Umbrella makers, Ladies’ outfitters, -== Na 
Embroiderers, &c., &c. It is exceedingly = 
wait he ao ee ae aeren, i w Pe = : = 
understood and worke y a child, an f . 
Strangers to machinery Can readily understand One-twelfth full Mag, E 
it from the illustrated instructions sent with it. Its work is quité élastic, 
stronger than that donë by hand, and will not wash or wear out beforé the 
goods themselves. It uses silk, worsted, thread, or cotton, from one ordinary 
reel, using less to produce the same strength than any other class of machine, 
The only essential extras really requisite are, say one dozen mixed needles, 
1s. 6d., ànd oil cah, 6d. With its latest improvements it works on thick, thin, 
or glazed goods, without alteration, and on the receipt of aP.O.O. for amount, 
made payable at Péntonville-road, one wi. bë sent to any address. 


W., STAINTON, 26, LIVERPOOL-STREET, KING’S-CROSS, LONDON. - 
In addition tothe above the attention of Shoeinakers is called to the Duplex, 
===- or double action machine, for doing théir ordinary work, as well as putting 

~ new elastics into old boots, &è. ~ 


PHILLIPS & COMPANY'S The Best and Cheapest Teas 
wry Te z In England are at all times to be obtained at 

il) 
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PHILLIPS and COMPANY, Tea Merchants 
8, KING WILLIAM STREET. CITY, LONDON, E.C. 


fp 
atin 


te, De e ae | 
: My ae .. Strong to Fine Black Tea, 1s. 6d., 2s.,-2s. 6d., to 3s. per lb. 
co ty Vf Most Delicious Black Tea is now only 3g. 6d. per 10. 


RICH, RARE, CHOICE COFFEE, 1s. 4d., 1s. 6d., 1s. 8d: ccs Howe 
PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
THE BEST AND CHEAPEST. Inferior Houses copy this statement for 
obvious reasons. Therefore be particular in addréssing to PEIRE 
PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 
London, 5.C. 
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MARK, 
i A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. bh See 

PHILLIPS and CO. send all goods CARRIAGE FRE E, by their own Vans, within eight miles of No, 8, King W illiam- 

street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO. ANY RAILWAY STATION OR MARKEE 

TOWN IN ENGLAND, if to the value of 40g, and upwards, PHILLIPS and CO. haveno connection with any House 


sith _ BOOTS! BOOTS!! BOOTS !! i 
Gam) ALL PERSONS REQUIRING COMFORT, NEAT- Aa) 
Bt - NESS, and DURABILITY in the above named articles are invited to i i 


; try the “ RUPODION BOOTS” with “ MOLE’S PATENT HEELS,” they are X 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. 


BUPODION BOOT COMPANY, 
2, Farringdon-road, facing Holborn Hill; and 


Lonpon Agents.—Mr.J. McCabe, Leather Seller, Tabernacle-walk, Cify-road; Mr. Carter, Leather 
New Inn-yard, Shoreditch Mr, 


BENSON’S 
WATCHES AND CLOCKS. 


eee 


STEAM FACTORY FOR CLOCKS AND 
‘WATCHES. 


’ Watches from 2 to 200 Guineas, 
Clocks ETE 1 , 200 39 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. - 


Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 
Watch and Clock Maker to H.R.H. the Prince of Wales 
58 AND 60, LUDGATE-HILL. 


| LATHES, 
AND EVERY DESCRIPTION OF TOOL FOR 
l AMATEUR TURNERS. 
Lathes Complete, £7 5s., £9, £11, £16 16s. 


Chucks, and all kinds of apparatus fitted to lathes. 


Engineers’ FILES and ToOLs of every description. 
AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills ; 
AMERICAN SCROLL CHUCKS OF ALL SIZES. 
JOSEPH BUCK, 


124, NEWGATE STREET, E.C., and 164, WATERLOO 
ROAD, S. 


TURNING LA TIES, 
CHEAPEST IN LONDON. . 


BENCH LATHES from £2 2s. and upwards. 


WHEELS, CRANKS, TREADLES, MANDRIL, AND 
POPPET HEADS. 


Chucks of any description Made to Order. 
Slide Rests, 3łin. centre, £2; 4in., £2 10s.; din, £3; 
Gin, centre, £3 15s. 


RICHARD PEARCE, 
77, GREAT SUFFOLK-STREET, BOROUGH. 


Enclose stamp for reply, and 3 stamps for Illustrated 
Catalogue and Prise List. 


‘ACHINE TOOLS, AS LATHES, 

AVE printing, Slotting, Planing, Shaping, Screwing, Punching, 

and Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular 

Saw Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 

Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 

Sao oe ieee J. OXLEY, Engineers’ Tool Depot, 43, Port-street, 
anchester. 


JOSEPH STANLEY, 

(Late Foreman at David Hart’s,) 
ENGINEER AND BUILDERS’ PATTERN 
MAKER. 

83, FIELDGATE-STREET, WHITEOHAPEL-ROAD, H, 
Patterns designed and arranged trom instruction according to 


requirement, 
Castings for Model Engines kept in stock. 


NSTRUCTION IN CIVIL 


ENGINEERING, Marine and Land. Surveying, 
Levelling, Estimating, &c. For terms, apply to Mr. 
SCOTT TUCKER (late Colonial ENGINEER ait the Cape 
of Good Hope), 31, Duke-street, Westminster. 


n > A, C FRASER, 
GAS ENGINEER,. COLCHESTER, 
Inventor and Patentee of the 


RIBBED CAST IRON RETORTS. 
peo CONTRACTORS, ENGINEERS, SHIP 


BUILDERS, COLLIERY OWNERS, &c.—Sections and Prices 
forwarded. on application for. Boiler, Bridge, Boat, and Ship Plates, 
Angle, Tee, Beam, Girder, and Dock fron of all sizes; Sheet Iron, 
Plain, Corrugated, or Galvanised ; Wire Rods for drawing, telegraph, 
or fencing ; Black or Galvanised. - Wire Ropes ; Permanent, Colliery, 
or Tram Rails ; Hoop Iron, Bar Iron, Nail Rods, Slit Nut Iron, Gut- 
ter, Bevelled, Taper, Convex, Half Round, Sash, Tyre, and all de- 
scriptions of Fancy Iron; Bar Iron of all sizes: Wrought Iron 
Forgings, Castings, and Railway Material of every description 

JOHN HORSLEY, 
Iron Agency Office, 


2, ST. ANN’S SQUARE, MANCHESTER 
C AMERON’S PATENT DOUBLE CAM 


; LEVER PUNOHING MACHINE.—The Improvement consists 
in the Patent Cam acting on a strap attached to the back end of the 


Lever, and thereby ensuring the withdrawal'of the Punch from the 


hole it has perforated with certainty, and also the continuous work- 
ing of the machine, which is worked in some yards twenty four holes 
Per minute. Works, Egerton-street, Hulme, Manchester. 


D EILLY and MARTIN’S PATENT 


BEARINGS are the best and cheapest ever intro- 
duced, dispensing with brass steps. Save oil, power, 
labour, &c.; in ordinary cases they require oiling but 
nme a year, 

or particulars, &c., apply to WILLIAM MARTIN, at 
HENRY BAYLEY, SON, and Co’s., Engineers, &c., Miles 
Platting, Manchester. | 
eee oF oe fixed on the following 

:—Lli approved of within six months, paid for; it 
not, removed without charge, 
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No FITTER or TURNER should be without a STRAIGHT-EDGE. 
The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
manufactured with MARVELLOUS ACCURACY, may be obtained of l 


RICHARD LLOYD. E 


MILL AND MACHINE IRONMONGER. 
135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No egual tool is sold under Four TIMES THE PRICE, — 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 
Ir GRANGE ROAD, BERMONDSEY, London, S.E. 


ame: ad~ 


THE BEST AND CHEAPEST MADE. 


TESTIMONIALS, 


OAKLEY’S PATENT DOUBLE PNEUMATIC PUMPS. Chief 


Prize Certificate awarded by the Jury of the Royal Horti 
Society, July 24, 1864. y y y rticultura] 


EXTRA PRIZE certificate awarded by the Floricultural Soci 
Walthamstow, August 31, 1864. aiii Society 


Illustrated and price sheets by post. 


CAUTION—OAKLEY’3 PUMPS are labelled 
PATENT. 


Wæ À 


5 liam Fillings n 7 “= B 
BOILER-TESTING BOILER EXPLOSIONS PREVENTED 
APPARATUS. BY THE USE OF 
Complete on cistern, BAILEYS 
gun-metal working parts, 
flexible tube, union joint, 
nipple for boiler, and 
gauge to 250lbs., 10 
nett. Packed in case, c 
ready for delivery, ‘A oher 
£10 10s. reas — 
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li 
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NOTICE ! E. BOURDON’S 


PATENT PRESSURE AND VACUUM GAUGES. 


New Reduced Price List Published, Feb. 10, 1866, by his wholesale Agents, Messrs. Negretti and 
Zambra, and will be forwarded post-free on application. <4 


NEGRETTI and ZAMBRA, Instrument Makers to the Government, 


1, HATTON GARDEN, 59, CORNHILL, 122, REGENT STREET, and 153, FLEET STREET, 
LONDON. . | 


LAMBERT BROS., Tube Mills, Iron and Brass Works, WALSALL. 


, Wy The smallest size will divide into two pieces a one 
a: 


true edges.. Is the most simple and efficient tool. 
Will repay its cost immediately by saving files and 
time. 
Size No. 1, for + to lin. bore pipes, 12s. each. 
»  2,for1 to ĉin. v 20s. 45 
» 9, for 2 to din. 3 308. p 
»  9o8,for3to din  ,, 40s. double 


inch bore pipe in three revolutions, leaving clean 
Vi 


ZZ, We handle. 
a WA No. 4, for Cast Iron to 5in. outside, 46s., to 8in. 51s, 
: i per set. 
A man may divide a bin. pipe in two minutes. No. 
P ATENT IRON TUBE CUTTER. 4 has three cutting rollers and double handle, 


|ROSCOE'’S SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 

Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and. other Rail- 

ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 
Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE. 


APPLY TO 


EDWIN HE. NEWBY, 
39a, KING WILLIAM STREET, CITY, 


LATE | 
31, CHEAPSIDE, E.C. 
The above Lubricators grease every particle of steam previous to its passing through the valves into 
the cylinders. : 


ESTABLISHED EIGHTY YEARS. 
PAPIER MACHE ENRICHMENT MANUFACTORY, 


W. SMART, 41, CLIFTON STREET, FINSBURY, E.C. 
Estimates on receipt of Detailed-Drawings. 


i. 1) 2} HORBE POWER, | mee 
P Horizontal; with Governére, o : W 

iH d Pufhps, &c., WORTLEY, : 
Wan Complete, £15 15s. | = 
' IRON CORN BINS... ws 258 , 


STEAM ENGINES, | — Ea ENCOURAGE COUNTRY MANUFACTURE. 


1 
ETNE ZNS Sere ETE BN aoe gE uM tp nes jo 


eee eee one 25 è C 4 
HAFF OOTTERS IODO abs. | | . ESTABLISHED 1795. | 
LAWN MOWERS... i 1. 7084 MANUFACTURERS OF SALT-GLAZED STONEWARE SOCKETED PIPES, TERRA- 


GARDEN ROLLERS m .. .. 358. 
GARDEN SEATS... eye se aie 
HURDLES & WIRE NETTING. 
RAY, MEAD, AND CO. | 
38, UPPER THAMES STREET, LONDON, E.C. 
. And ‘Trolway Iron Works, Bethnal Green, N.E. 
ae Price Lists on application. 


COTTA CHIMNEY TOPS, CLAY RETORTS, AND FIRE-CLAY 
GOODS OF ALL DESCRIPTIONS. 


ADAMANTINE CLINKERS, WHITE GLAZED BRICKS, PAVING BRICKS, AND 


ALL KINDS OF BLUE STAFFORDSHIRE WARE. 
MARCUS BOURNE NEWTON 
| LONDON AGENT. | 
DEPOT, No. 4, GREAT NORTHERN GOODS STATION, 


KING’S CROSS, N. ) 


WATER-POWER ENGINES! 
fete Compact and Economical 


Engines have now been mostsuccessfully applied to work- 
ing Hoists and Cranes in Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire ;. or to T. M. PEAROH, 21, Thorntonsroad, 
Bradford, Yorkshire, : 


TUCKS 


PATENT PACKING FOR STEAM ENGINES, &c., 
INDIA-RUBBER VALVES, &c. 
A J. H. TUCK AND CO0., 


beg to call attention to the annexed 
“TRADE MARK,” which in future 
will appear upon each length of 
TUCK’S PALENT PACKING, as also 
upon their 

VALVES GUARANTEED QUALITY. 

SAEET INDIA-RUBBER, 

BUFFERS, 

Hoss, TUBING, BANDING, &e. 


J. H. TUCK AND CO. 116, 
CANNON STREET, E.C. 


TRADE MAR WORKS, LAMBETH. 
Contractors to the Admiralty. 


PATENT HOLLOW STEAM PACKING. 
[HE great and peculiar advantages of this 


packing consist in its remaining perfectly elastic, and is so con- 
structed and applied that the pressure of the steam itself makes the 
joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vulcanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. 


Price list or circular, with full description of packing, to be had of 
the only Manutucturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


MHE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger fora given weight, 
more effective, more durable, and cost considerably less than any 
other kind of Driving Belt, Special Straps for Portable Engines. 
Price Lists free. 

Turner’s Patent Strap and Hose Company. 
Manufactory, Armit Works, Greenfield, Manchester. Warehouse, 
81, Mark-lane, London E.C, Mr, H. FERRABES, Agent, 


LEATHER DRIVING BANDS 
for Machinery (Well Stretched), j 
Leather Hose Pipes, Fire Buckets, &o. 
W. GOODWIN, AND CO., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATH STREET, 
LONDON. 
Price List Free, 


JAMES MUNRO 
(From Messrs. Holtzapffel nd Oo.) 

ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 
Engineer’s Tools, &c. ‘Boring, turning, planing, screw and wheel 
cutting, dividing, &c, . 

4, GIBSON-STREET, WATERLOO-ROAD, $. 

w. & à. GOVER, 
ENGINEERS, MACHINÍSTS, 
LATHE, AND ISL MAKERS, 
CLARENCE STREET, OLD KENT ROAD. 
SMALL SCREW CUTTING, TURNING, AND PLANING. 


MECHANICS EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E, 
W. H. PEARCE, 
LATHE AND TOOL MAKER, 


Begs to inform his numerous Friends and Patrons that he has now 
removed to the above address. 


AMATEURS’ LATHES from 386s, 


L. SUGDEN AND Co. 
SAW MILLS AND MANUFACTURING JOINERS. 
PREPARED FLOORING, MATCHED 
p BOARDS, ETC. 3 7 
| WESTMORELAND WORKS, 
WALWORTH COMMON. 
PRI CH LISTS ON APPLICATION 


= pp es 


Crickmer’s Patent Elastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. .. 1s. 6d. per lb. | INDIA-RUBBER CORE PACKING 
CRICKMER’S PATENT PACKING. o o .. 28,3 | Do, ‘Do. Do. (Comront) a ar 


This Packing takes less Tallow to lubricate it than any other, and being. a Plinble Metallic Surface requiring b 
keep it Steam tight, there is a great saving in friction aia ad nels en 


PATENT TALLOW PUMPS AND LUBRICATORS. aes 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, ÈC., &e. 
OAUTION.—Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s, 
THE GENUINE OAN ONLY BE OBTAINED FROM 


ALEX. ROSS AND CO., 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Prios Lists on Application. _ 


BY HER MAJESTY’S ROYAL LETTERS PATENT. 


CUNNINGHAWM’S 


Ornamental Wool and Metal Cutting Machines, 


AND DRILLING APPARATUS. 


eel 


Useful to the following 
Trades. 


ORGAN BUILDERS 
CABINET MAKERS 
BLIND MAKERS 
PATTERN MAKERS 
CHAIR MAKERS 
GUN-CASE MAKERS 

: MARQUETERIE MAKERS 
PIANOFORTE MAKERS 

\} TOY MAKERS 

|| JEWEL-CASE MAKERS 

p] CARVERS (BS, 

jeey//—.. LEATHER CUTTERS Ze) 
WV ENGRAVERS ON BOX VY Ge) 

BSS WOOD BY) 

SS SILVERSMITHS see 


= ————— ——— 
re PRICE LISTS ON APPLICATION. 


W J. CUNNINGHAM begs to call the attention of the Publie to his newly-invented Ornamental 


; Sawing Machine. Its extreme simplicity of construction, precluding the possibility of speedily getting out of order, having 
springs, and its peculiar adaptability. to all kinds of fret-work, render it at pea ca acquisition oa ay indispensability where AE exnee 
dition, and high finish are required. The working is exceedingly éasy, requiring no more exertion than an ordinary Sewing-machine for ladies’ 
use, and making as little noise. Its great utility, combined with neatness of construction, fit it not only for the workshop but the drawing- 
room of theamateur. The saw takesthe place of a pencil in the hands ot the operator, enabling him to produce the most elaborate artistic 
designs in wood-work. Box or other hard texture woods lin, thick, are as readily sawn through as tue finest veneer; metallic plates of fin. 
| thick are also speedily pierced. Magnificent specimens executed by this machine, which have been universally admired for their extreme 
delicacy and perfection, and acknowledged to be unrivalled, may be seen at the inventor’s address. The length of stroke of the saw can be 
parca to ahg workin hand, A simple mechanical contrivance is attached fót blowing the sawdust fron: the saw whilst working, also a 

An equally valuable invention is W. J. C.’s PATENTED DRILLING APPARATUS, which may with the greatest advantage be combi 
with the Sawing Machine, enhancing and enlarging its range of usefulness, or it may be adapted T & inthe! or as a distinct iene 4a 
great advantages over the ordinary lathe for drilling purposes must be apparent when by the addition of this apparatus to a bin. centre lathe 
the operator is enabled to drill in the centre of three or more feet, and the drill being vertical. and worked by leverage greater accuracy and 
facility is insured. For ornamental purposes it surpasses all hitherto contrived methods, not being limited to one centre around which to 
peti pede angles, circles, or any other mathematical figure, the operator is at perfect liberty to describe every conceivable device the fancy 


W. J. CUNNINGHAM, 3, MARKET STREET, BLOOMSBURY SQUARE, LONDON, W.C. 
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W. BLACKETT, 


HOPE IRON WORKS, 
106, SOUTHWARK BRIDGE ROAD, 
LONDON. m 


VERTICAL AND HORIZONTAL STEAM ENGINES 
© FROM 2 10 25 HORSE POWER; 
E Atao, | 
‘UPRIGHT ENGINES AND BOILERS COMBINED, 
| REQUIRING NO SETTING IN BRICK WORK, | 
READY FOR DELIVERY. 


APPLY AS ABOVE. 


pita 
" 
7A 
ao l 
EEE O Y 
0 T. 4 ‘Ye 
Ean | h i 
a | ay 
NN 
AB i A 
TAR Y 
{i a ie 
(ER A 
erie 
U tn 
; 
i J 


A An | 
pia 


NE 


MINT ke i 
RIID yal 


HORIZONTAL STEAM EN IGINE E. | VERTICAL STEAM ENGINE 


LoNDoN ; Printed b MADDIOK and Porracs, 1, Orane-court, Fleet-street and Published by GEORGE MADDIOK, at the OMeo, 2.. Shoe-lane, Fleet-street, London, where Advertisements and Communications 
d ; sho wid be sent, ee in New York by Winner’ Nassay “atree eer sora 


REGISTERED FOR] 


GLEASON 


HE machine of which we give an illustra- 

tion is patented by the inventor as an 
improvement of the Blanchard Lathe in some 
details, rendering it easier to handle and more 
rapid in execution. By it are produced spokes 
for wheels, stocks for guns, chair legs, axe and 
hammer handles, or any other shape that cannot 
be turned in common lathes; busts. of the human 
form have even been turned in such lathes. In 


this machine, we are informed, a fac-simile of the 


work to be made is used as a pattern; from this 
the machine works and reproduces it'literally, with 
all its curves and outlines. The engraving shows 
this model at A,and it is held between two centres, 
one in the upright frame, B, the other in the arm, 
C; this. arm is ‘attached to the main frame by 
wrought-iron bars, and is also fastened at the 
NO, 26.—VOL. III, 
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bottom to the shaft, D. It is capable of sliding 
on this shaft so as to take any length of model, 
and the bars above can also be adjusted for the 
same purpose. The work to be turned is placed 
between another pair of centres, E, lower down, 
and the cutters which do the work are in the 


‘wheel F, and these are run along the whole length 


by suitable feed at the end. The vibrating frame 
has two projections, C, at.the top, which embrace. 
the model and cause the frare to move back and 
forth as the model revolves: The centres for hold- 
ing the work are one of the points of novelty in 
this machine, the eccentric lever, H, being used in- 
stead of a mallet; and another is in attaching a 
lever, I, to the frame so that it can be easily drawn 
over against the force of the spring, J ; the latter 
tends to keep the working frame- against the model. 


‘Tight position. 


[TRANSMISSION ABROAD. 
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'S IMPROVED SPOKE-TURNING LATHE.” | - | 


~The pulley which drives the cutting wheel above 
is fitted to the shaft, K, below the frame, and is 
carried on a cast-iron sleeve, which runs in the 
bearings, L—one on each side. The sleeve is fitted 
with a feather, and the shaft with a slot, so that 
the pulley, carriage and wheel can slide along the 
shaft either when the machine is in motion or at 
rest, and there is a stop, at M, which prevents the 
catriage.from being run out too far if the feed 
clutch does not throw out ; there.is also.an arrange- 
ment, at N, by which the carriage can be run back 
when the spoke is done ; the check block, M, can 
be set at any point to hold ‘the carriage in the 
's These‘machines are manufactured by J. Gleason, 
1,030 Germantown-avenue, Philadelphia, United 
States, A Š 
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| TWOPENCE WEEKLY. 
No. 77, September 14.—Improvements in Hydraulic 
Pressing Apparatus (Illustrated).—Notice to our 
Readers.—The Present State of the Manufacture of 
Steel.—Review.—History of the Electric Telegraph 
in Theory and Practice (Illustrated).—Visit to a Coal 
Mine.—Level Adjustment. (Illustrated).—The Persis- 
tence of Luminous Impressions.—Working Classes 
Exhibition.—Optics of Photography.—The Lathe and 
its Uses (Illustrated).—Penetration of Projectiles 
(Illustrated).—Sulphuret of Iron.—Heavy Guns in 
America.—Palliser’s Chilled Projectiles.—Workmen’s 
Homes in Scotland.—Domestic Economy.—Brick 


Roofs.—First Use of Coal.—The Roberts’ Petroleum f 


Torpedo (Illustrated).—The Sensitive Plant.—Corres- 
pondence.—Price Lists, and other useful information. 


NOTICE TO OUR READERS. 
This number closes thethird volume of Tox ENGLISH 
Mronanic. What the success of its predecessors and 


of itself has been is a matter of simple record,—there | 


exists no similar journalin English mechanical litera- 
ture. Flattering as is the record of this appreciation 
of our endeavours, it has struck us that greater 
triumphs are in store forthe EneLisH MrcHanic,—that 
it is. possible to do more than we have done, in the 
pleasant manner which has proved an attraction to 
nearly every reader of the closing volume. We have 
lately introduced many original and practical articles, 
accompanied by illustrations, the cost of which has 
added considerably to our weekly expenses, and it isour 
earnest wish to still keep on increasing in value the 
contents of each succeeding volume. But to secure 
this great effect, it is necessary to again solicit that co- 
operation which has already proved so effective—to 
solicit a duplication of our circulation, which shall 
result in doubling the size, or number of pages, of this 
journal, and so enhance its value, without increasing 
its price. We throw out the hint for the benefit of our 
readers; and it amounts to this :—Let every reader who 
has our interest at heart lend his weekly number to a 
- friend, neighbour, or shopmate, as the case may be, and 
endeavour to add another subscriber to our list. If our 
-kind supporters will pursue this simple method, weshall 
soon be able to enlarge the journal, and they will 


receive benefit from their exertions in the extension of 


articles and illustrations. 

Since the publication of Vol. IT. the Enquise Mr- 
cHaNnro has been noticed in a most highly flattering 
mannerinthe columns ofthe London and provincial daily 
and weekly journals, and its opinion is now quoted as 
an authority, by leading journalists and reviewers at 
Home, in the United States, and in the British Colonies. 
Our advertising columns too have been found of great 
service, as well to the wholesale manufacturer and ex- 
porter of machinery and scientific instruments, as to 
retail producers and purchasers at. home: while hun- 
dreds of situations have been procured through the large 
publicity given to employment advertisements in the 
columns of the ENGLISH MEOHANIC. è 

We trust this notice will have the effect we anticipate, 
—enabling us to double our size in pages, and become 
the literary wonder of the age. _ . 

The Index to Vol. IIT. will be issued forthwith, price 
2d., post-free 3d. Cases for binding the volumes are 
now ready, price 1s. 6d., post-free ls. 8d. 


THE ENGLISH MECHANIC 
AND 
MIRROR OF SCIENCE AND ART. 
TERMS OF SUBSCRIPTION. 


i no s. d. 
One Copy Weekly, for. Three Months, Post Free 3 3 
39 ag Six Months 39 6 6 

is Nine Months 99 9 9 

‘5 Twelve Months s 13 0 

Monthly Part, Post Free,One Quarter .. .. 2 9 
Volume 1, bound in Cloth .. ese sse owe 4 6 
Volume 2, do. we 5 6 


Stamps received ; 6d. extra for postage. 
OFFICES :—2 and 3, SHOE-LANE, FLBEET-STRERT. 


TITLE PAGE, INDEX, AND BACK 
NUMBERS. 
 ** In reply to numerous correspondents we 
beg to say that the Title Page and Index to Vol. I., 
price 1d.,and the Title Page and Index to Vol. IL., 
price 2d., have never been out of print. They 
will be forwarded to any address on receipt of 
postage stamps addressed to the Publisher. 

-It is solicited that all back numbers be ordered 
at once, 31, 42, 43, and 44, have been reprinted, and 
are now ready. | 

Cases for binding, One Shilling and Sixpence. 

TO OUR READERS. 

Whenever there is a difficulty in procuring the 
Enetish Mecwanic in country towns (we have 
had frequent complaints) we will post the copies 
direct from our office free of postage, if not less 
than three copies. > 


S COPIES  ccccaberdeseavpiss 6 stamps. 
E i a E E T 12. 4 
13. <dO sc areetcsewinc sarah 24 y 


Stamps received. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, - 


TO ADVERTISERS. 


As theo Eneuish MECHANIO and MIRROR or Sct- 
ENOE AND ART addresses itself to the largest and 
most intelligent portion of the community, and is 
the only Paper of the kind established, it offers 
unusual advantages as an advertising medium. 


SCALE FOR ADVERTISEMENTS. 


St 


Five lines sso sse oes 
Every Additional Line 

Words) s. 
Whole Page ... 
Half Page «s 
Qne Column ... 


Post-office orders to be made payable to GEORGE 
Mappick, Fleet-street Branch. 
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THE DOUBLE ATLANTIC CABLE. “& 
À T HEN the historian comes to write the history 


of the year of grace, 1866, he will confess, | 
in glowing terms, that nothing previously placed | 
on record could equal the achievements of science, | 


energy, and perseverance he is then about to add 
to the scroll of England’s fame for the benefit of 
coming generations—that, mighty as were previous 
works, this of laying two Atlantic Cables in one 
year surpasses them all in might. The story of 
the second achievement may be briefly told for 
the present generation. 

On the 6th of August the Great Eastern left 
Heart’s Content in search of the lost end of the 
1865 cable. On the 10th of August, the grappling 
ship Albany reached the cable, grappled and 
buoyed it... The night following being rough, the 
buoying tackle parted, and down to the bottom 
once moře sunk the cable. On the 15th the Great 
Eastern caught the rope somewhat to the eastward 
of where it had parted from the Albany, and after 
raising it some 3,000f€. the rope slipped, and so 
did the cable. 
grievous disappointment, for before it ‘slipped 


. back to the sludge it had actually reached the 


bows of the ship. In two days more the cable 
was safely buoyed still further to the eastward. 
On the 26th, the Medway grappled and. raised her 
bight to 6,000ft. from the bottom, when, owing to 
some injury, the cable plunged once more back at 
this point. Soon after the Albany brought the 
cable to the surface, and two miles of it were taken. 
on board the Great Eastern. The big ship then 
stood eastward and buoyed the cable in two 
places within a distance of six miles, the Medway 
going westward, buoying as she went. On Sunday, 
September 2, a length of 80 miles of cable partially 


destroyed in grappling was cut out, and a splice. 


having been made with tle cable in the tanks, 
away the Great Eastern started to finish her great 
task. 

One or two curious things have been brought to 
light in this second journey, which will doubtless 
afford ground for an immensity of speculation. It 
was observed in hauling in the cable that only the 
under half of its circumference bore signs of 


‘immersion in the ocean’s bed—the upper half 


having the same appearance it had when first 
payed out :— When the cable was twisted it looked 
asif aribbon had been wound round it spirally. 
Again, no corrosion had taken place—consequently 
the action of the water at the lowest depth of the 
Atlantic is different to that in the English Channel, 
the Mediterranean, or Red Sea. Here indeed is 
matter for speculation, which will doubtless be at 
once set up. | 

‘As we have said, and all know from Land’s 
End to John o’Groats’ house, the successful laying 
of the two cables below the wild Atlantic is now a 
matter of history, and there is not a man or boy 


among us but wishes that, if possible, they may 


continue for ever to link the two great nations 


The next attempt ended in a more 


“were used.” 
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together in amity. But a matter requiring remedy 
from the directors of the Telegraph Company 
is the heavy charge for messages; this is being 
complained of by all commercial and a number 
of non-commercial men on both sides“ of the 
Atlantic. Of course the advantages of almost 
instantaneous communication are hardly to be 
calculated, and the dividend the. shareholders of 
the company may receive be very large, with even 
a comparatively limited business ; but if the 


directors desire, as far asin the nature of things 


mundane is possible, tosecurea good dividend, they 
will at once see the propriety of not only reducing 
their charges, but of laying’ down another cable, 
so that people may not have to wait four-and- 
twenty hours for their ‘‘ turn.”  Ifthis be not done, 
there will soon be at least two more cables in 
process of construction, and when laid it will hardly 
be possible to secure £20 for short messages not 
warranted to be exactly what the sender penned. 

That, however, aside, we heartily congratulate 
all engaged in the late expedition—from the master 
mind down to the smallest boy in the steward’s 
department; those also who provided the money 
for the carrying out of the scheme when it looked 
almost an impossibility—not forgetting Mr. Cyrus 
Field. 


THE INTERNATIONAL LABOUR 
CONGRESS. 
_ FEW weeks since it gave us pleasure to call 
attention to the then approaching first meet- 


ing of the International Workmen’s Congress. 


Our expectations as to the conduct of business 
when the meeting did take place have proven 


correct, and in many respects the congress may be 
‘considered a triumph of no ordinary character. 


Naturally, the discussion on the question of wages 


‘was animated, and exhaustive; and its tendency 


will be readily understood when we state that the 
general feeling was that ‘‘the principle of wages 


should be suppressed altogether by means of co- 


operation.” It was well urged by some speakers 


that having regularly published returns of the 


state of labour and the rate of wages in each 
country was of primary importance to the labourer ; 
and a method of association was advovated which 


would unite labour and capital in the same hands. 
Emphatic were several of the speakers in denounc- 


ing strikes, which were declared by many to be 
“ barbarous, and not less injurious to those who 
adopted them than to those against whom they 
At the close of the general debate on 
the wages question it was. moved and carried :— 


“While admitting that in the actual state of 
‘industry, which is a state of war, workmen ought 
to lend aid to one another for the defence of their 


wages, this congress declares there is a higher object 
tò be obtained—the suppression of the wage 


principle; and recommends the study and practice 


of economical processes based on justice and recipro- 


City.” The emphatic declaration about ‘‘ the state 


of war” is. a very noticeable one; we will not 


‘stay bere to analyse either that or the re- 


mainder of the motion, but pass on to the other 
questions laid before the congress. Among these 
were .the reduction of the hours of labour, 
professional education, and the employment of 
women and children in workshops. Respecting 
the second of these, it was decided that the 
education should be at once theoreticaland practical, 
for if made entirely special there was danger that 
pupils would become, not artisans, but directors of 
artisans. Our readers can apply this quite as 
readily as we can. On the question of reducing 
the hours of labour, there was great unanimity as 
to its desirability, but not as to the means necessary 
to obtain it—the delegates from this country 
being somewhat in favour of resistance and the 
enforcement of rules designed to compel the 
limitation, the French delegates inclining rather 
to the principle of co-operation and freedom. All 
were averse to the employment of women and 
children in factories. 
Let us hope ‘that the good feeling exhibited 
at this congress may go on increasing—the effect 
of good-will amongst men of different tongues 
and peoples there is no necessity for dwelling | 


| upon, so self-evident are they. 
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THE STEAM HAMMER AND ITS 
| HISTORY. 
7 ARLOUS attempts have been made at a his- 
tory of this leviathan; with what success, 
may be considered a matter for discussion. How 
the attention of Mr. Nasmyth was first directed to 
the subject.is told by himself in Mr. Smiles’s book, 
“ Industrial Biography.’ He therein states that 
he found, when the largest helve hammer was at 
its full height, its range was so small that when a 
piece of work of large size was placed on the 
anvil, the hammer became ‘‘ gagged,” and then 
where the forging required the most powerful 
blow, it received nothing of the sort, the clear 
space for fall being almost entirely occupied by 
the work on the anvil. The remedy was simply 
to let a properly guided block fall down upon the 
work, and its percussive action being made easily 
adjustable. Mr. Nasmyth then sketched on paper 
his well-known steam hammer, which consisted 
of the anvil, and the blow-giving part, attached 
to the piston-rod of an inverted steam cylinder. 
To produce a most effective steam hammer, it was 
only necessary to admit steam into the cylinder so 


as to act on the underside of the piston, and thus |. 


raise the block attached to the piston-rod and then 
by a simple contrivance to let the steam ezcape and 
permit the block rapidly to descend by its ewn 
gravity upon the hammer. The idea worked out, 
no forge master would take it up. Up to that, 
time no patent had secured the invention to Mr. 
Nasmyth: he had not money to spare to cover the 
necessary outlay, and his partner declined to spend 
money upon a tool that no engineer would give 
them an order for. The invention was well known 
—but it did not seem as if it would ever return 
a farthing profit upon outlay. At this point in 
the story, we find Mr. Schneider of the Creuzot 
Works, in France, in company with his manager, 
M. Bourdon, calling at the Patricroft Works, 
to purchase tools. Absent from town at the time, 
Mr. Nasmyth’s partner drew the attention of the 
visitors to the various objects of interest in the 
works —showing them also the “scheme book ” of 
the inventor of the hammer, in which was the 
design of the tool which no English firm would 
adopt. Struck with its simplicity and utility, M. 
Bourdon noted the arrangement of the hammer, 
and in 1840, when he went to Creuzot, Mr. 
Nasmyth was surprised to find a copy of his 
hammer doing good service under the auspices of 
the French ‘‘chiel’’ who had been ‘‘amang them 
takin’ notes” in former days. But after all the 
original Nasmyth hammer was not the “thing of 
beauty” it now is. The steam was admitted into 
the cylinder by an ordinary valve, and worked 
with some labour, by means of a long lever. Mr. 
Rowlandson in his lecture, “The History of the 
Steam Hammer,” asks if the idea of the hammer 
really did originate with Nasmyth. In 1784, over 
fifty years preceding the Nasmyth patent—Watt 
took out a patent for a hammer to be fixed, 
“either directly to the piston or piston-rod of the 
engine.” A patent was also taken out in 1806, 
by a Mr. W. Deverell, an engineer of Surrey, 
in which he describes a hammer to be worked 
by steam, said hammer to be made fast to the 
rod by welding. The Mining Journal, which 
has recently and ably re-introduced the subject 
to the consideration of the public, is of opinion 
that whether Nasmyth did or did not see either of 
the above specifications constitutes no part of the 
iaquiry. There may be room to doubt this con- 
clusion, but not the value of what our contem- 
porary supplements it with. It says :—* By the 
beginning of 1843, the steam hammer had got, as 
it were, a start in the world, but the start 
was not, upon the whole, a very satisfactory 
one; for although Messrs. Hird, Dawson, and 
Hardy, of the Lowmoor Ironworks, had been in- 
duced to order a large one (say 34 tons block), 
they were so little satisfied, upon visiting the 
Bridgewater Foundry, to see a hammer in motion, 
that they actually countermanded the order 
they had given, unless a better or a selt- 
acting motion could be fitted to the one 
intended for them. The conditions to be 
fulfilled by a self-acting apparatus were, that the 
height to which the hammer would rise should 


cold face of the hammer, 
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be capable of adjustment, in order to have complete 
command over the power of the blow; and that 
the instant the blow was struck the hammer should 
again rise, so that not only no loss of time should 
ensue, but that the heat in the mass of iron on the 
anvil might not be reduced, nor carried off by the 
The peculiar difficulty 
of insuring a true automatic arrangement will be 
seen when it is considered that the instant of 
percussion must vary with almost every blow that 
is struck, for the piece on the anvil becomes 
thinner and thinner by each succeeding blow ; and 
in flat bars a blow is first given on the flat side, 
and then on the edge, the difference in the fall of 
the hammer in the two cases being oftentimes 
several inches; and, further, that the hammer 
must be under perfect control at all times. To 
overcome this difficulty, Mr. Nasmyth tried long 
and often, but could not succeed in producing the 
motion required, and the whole of the hammer 
scheme was in great danger of being abandoned 
altogether in consequence, so essential was this 
motion considered to be as affecting the success of 
the hammer.” We think this very fairly put. 

The next step in the history of the hammer is a 
very interesting one. Mr. Nasmyth being from 
home, Mr. Gaskell applied to Mr. Robert Wilson 
(the now managing partner there), to solve the 
problem awaiting solution. How he succeeded 
the hammer tells now for itself. In a week from 
the date of taking the matter in hand the design 
was perfected—the giant was put into leading 
strings. Mr. Wilson is deeply indebted to our 
contemporary for what it has placed on record, and 
Mr. Gaskell has borne ample testimony to the 
share—the very important share—Mr. Wilson had 
in perfecting the giant worker of the age. We can 
only add that itis to be hoped, when a fresh 
edition of Mr. Smiles’s work is called for, due 
attention will be paid to the historical evidence 
now comeatable respecting the invention of the 
self-acting motion. 


_ LABOUR IN CANADA, 

Pe desiring to emigrate very often seek 

our advice respecting the field proper for 
them: to some we have advised the United States, 
others New Zealand. We have before us an outline 
annual report of Mr. Buchanan, chief agent for 
immigration at Quebec, and have pleasure in ex- 
tracting some particulars therefrom for the benefit 
of those who have thought to try their fortunes in 
Canada. It appears that the demand for labourers 
as well as for the ordinary descriptions of me- 
chanics was last yearlargely in excess of the sup- 
ply. The exaggerated accounts of the high rates of 
wages and want of labour prevailing in the United 
States had the effect of attracting alarge share of 
the emigration from home. Numbers had gone 
from Canada to try the States, but, returning, 
stated their belief that, with industry, they can do 
better in their own provinces. The prospects for 
the present year are stated to be of a very en- 
couraging character, assisted by the bountiful 
harvest. In almost every section of Western 
Canada the demand for skilled labour is in advance 
of the supply ; and iron workers particularly, as 
well as persons acquainted with the manufacturing 
process of cotton, woollen, and linen goods, will 
find ready and profitable employment. The market 
for unskilled labour is stated to have wonderfully 
increased, The discoveries of oil in Western 
Canada have opened up new labour fields in that 
part of the province, and Mr. Buchanan anticipates 
no difficulty in finding ample employment for “‘ any 
number of emigrants who may be induced to come 
to us.” The Emigration Commissioners state 
that the classes Mr. Buchanan recommends to 
emigrate are persons seeking investment for capital, 
produce farmers, agricultural labourers, male and 
female servants, and boys and girls over fifteen 
years old. It should not be forgotten, however, 
that emigrants, whether possessed of £100 or 
£1,000, had better stay at home unless determined 
to Jabour for themselves ; if determined te labour 
they will do well. Those who should not emigrate to 
Canada are clerks, shopmen, or persons with no 
particular trade or calling ; to them Canada offers 
no engouragement just now. One thing ought 


oysters. 


the microscope. 
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not to be forgotten, and that is, the emigrant should 
go out early in the season, by way either of Quebec 
or Portland. It is not always possible to obtain 
redress for injury or to recover lost property at 
Boston or New York. | 

Altogether the report is a very encouraging one, 
and will doubtless secure for the labour-fields of 
Canada many of the thousands making ready to 
leave our shores in the year 1867, | 


GREEN OYSTERS. 

“Mr. A. O’Shaughnessy has contributed to the 
‘“ Annals of Natural History ” some notes on green 
He adverts, in the first place, to the 
injurious effects experienced by some persons at. 
Rochefort, in France, after eating some green 
oysters from Falmouth, which had derived their 
colour from salts of.copper in the water which. 


washed the banks of a neighbouring copper-mine,, 


and refers to historical notices of similar occur- 
rences. With regard to those oysters in which the: 
green tint is not due to any such deleterious. 
cause, but which rather enhances their value, very 

many different explanations have been offered. 
Dr. Johnson ascribes the hue to the conferve on 
which they have been fed; and M. Gaillon attri- ` 
butes it to animalcules ; while the objectof a paper 
by M. Valenciennes is to prove that the colour is 
“due to an animal matter which must be quite. 
distinct from all organic substances hitherto 
known.” Mr. Frank Buckland is inclined to the 
opinion that the growth of agreen.weed of some 
kind during certain times of the year only is the 
true cause. Mr. O'Shaughnessy recommends the 
ammonia or the sewing-needle test before eating 
green oysters. 


REVIEWS. 
The Inductorium, or Induction Coil. By H.M. 
Noad, Ph. D., &c., &c.—London: 


W. Ladd, 
Beak-street, Regent-street. ` | 
This little work is a popular explanation of the 
electrical principles on which the coil is constructed, 
with which is given the description of a series of 
beautiful and instructive experiments illustrative — 
of the phenomena of the induced current. The 
work has been written for Mr. Ladd, who is well 
known as a manufacturer of the machine. The 
present is the second edition of the book, respect- 
ing the quality of which it is sufficient to point 
to the name of the author—the well-known lecturer 
on chemistry at St. George’s Hospital. The 
illustrations are good, and quite up to the mark ; 
in fact, we can safely recommend an investment 
in it to those interested in the wonderful instru- 
ment of which it treats—an instrument which 
promises to become a powerful means of research 
in many physical inquiries. 


The Quekett Microscopical Club (Report).— 
London: 192, Piccadilly. 


It is gratifying in the extreme to observe the- 
progress made by this society as recorded in the 
annual report now before us. From the 14th June, 
1865, when eleven gentlemen held the preliminary 
meeting, up to the close of the first year of the 
society's existence, 155 members were enrolled, 
and the papers read have been of a most interesting 
character to all who find more than amusement in 
We sincerely wish the society 
every success. 


The Encaustic and Zopissa Processes. 

This is a pamphlet issued by Mr. N. C. Szerelmey, 
of the Albion Works, Wellington-road, Battersea, 
and relates to the above-named processes as applied 
by the ancients for indurating and preserving stone. 
cements, brick, timber, sculpture, and paintings ; 
to which is appended some account of the revival 
and further application of these processes to iron, 
paper, and other materials, by the author of the 
pamphlet, What the success of the revival is 
may be understood from: an article published 
recently in this journal. Most unquestionably 
that success is a very marked one, and is certainly 
well deserved by Mr, Szerelmey, 
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Nut Screws (Continued). 

IG. 14 represents one kind of gauge for 
measuring small internal dimensions. Such 

a gauge may be used as a tolerable substitute for the 
spring callipers just mentioned ; but it must be re- 
membered that the sliding block should be of wood, 
which prevents, to some extent, its liability to slip 
out of position, after being fixed ; also that only a 
very limited range of dimensions can be measured 
by its means, which renders it principally available 
in cases of emergency, when it can be made of 
round wire, and adapted to measure any small 


screw, in about ten minutes. Another sort of gauge 


for measuring small inside dimensions, is shown by 


Fig. 15 ; two pieces of wire, instead of one only, 


are used, for the convenience of having a handle; 
this handle may be of any required length, accord- 
ing to the depth of the screw or hole to be 
measured, also according to the distance from the 
operator of the ob- 
ject to be measured. 
Fig. 13 is a similar 
tool, but being with- 
' out a handle, it is 
only suitable when 
the opening to be 
measured is large 
enough to freely 
adinit the hand or 
fingers without in- 
convenience. It is 
also useless when the 
object is a greater 
distance from the 
operator than the 
length of the man’s 
arm. 
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It is now proposed 
to briefly describe —_ 
_———— 


the process of nut- 
the 


screwing by : 
lathe. 

While adjusting 
the nut truly upon 
the chuck, it is ne- 
cessary to consider 
whether the side 
nearest to the chuck 
should be parallel 
to it, or whether the 
hexagonal portion 
should be at right 
angles to the chuck. 
‘These question smust 
be decided by con- 
sidering the amount 
of metal to be taken 
off the nut, to reduce 
it to its various di- 
mensions. One of 
the simplest methods 
of fixing an ordinary 
nut, is shown in 
Fig.2. The parallel blocks between the nut and 
the chuck are fixed by four small bolts to one 
of the circular lines upon the chuck, and the nut 


is held in position by the pulley blocks over-. 


head, while the operator fixes the two plates and 
bolts; after which, fix the dogs, or poppets as they are 
sometimes naméd, and adjust the nut according to 


-© the amount of metal to be taken off its several parts. . 


For large nuts, four poppets are required, instead 
of two only, to prevent risk of accident, and to 
facilitate the adjusting. An end view of the boring 
tool, showing the proper angle of the cutting 
portion, is indicated. by Fig. 16. Such a tool, if 
the steel is good, will be very efficient with 
a large supply of thick soapsuds, or, as a sub- 
stitute, ordinary water may be used. The 
smith’s gauge, shown by Fig. 1, is also useful 
for nut boring, being much lighter than 


the cylindrical gauge, and more conveniently 


handled, and quite accurate enough for any of the 
usual sized nuts, that are to be screwed with 
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Whitworth’s thread. The nut being ready for 
screwing, the easiest and most economical mode 
is by the double apparatus. This affair is superior 
to the laborious plan of winding back the saddle by 
the hand, and it also is considerably quicker than 
the plan of using a quick return motion, while 
nothing is being cut out from the nut. By 
making a tool take out as much shaving during 
the return motion as was taken out during the 
forward motion, the whole of the time, as far as 
it possibly can be, is utilised. The only way 
in which a nut can be screwed in less time than 
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by the double apparatus, is by that simple and won- : 


derfully efficient tool, the long taper tap. And it 
would be unreasonable to expect more than the 
important desideratum just referred to, until some 
surprising addition shall be made to our lathe 
machinery. The simplicity of the process is ap- 
parent by remembering that one screw only will 
take out the tool from the thread, when the cut is 
finished, and also will apply the other tool to the 
thread, for a cut during the return motion. This 
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screw is itself merely an ordinary screw, so ordinary 
that the thread may be either left or right, either 
square or curved ; but it must be subject to the one 
condition, of having the thread either left or right, 


means, both the screw-tools will be moved at the 
same time, and in the same direction, so that the 
number of revolutions of the screw will be accord- 
ing to the distance of the teeth of the screw-tools 
from the thread in the nut. ‘ In order to reduce this 
distance as much as is proper, the tools can be 
moved in four different directions. This conveni- 
ence of adjustment is very serviceable for fixing 
the screw-tools in proper position at the commence- 
ment of the screwing process, and also for making 
the tools cut by each side of the tooth, alter- 
nately, instead of the tooth cutting by both of its 
sides at one time. Indeed, the apparatus would be 
a clumsy affair without this convenience, which is 
almost as necessary as the traverse screw for 
moving the two tools in the same direction, at the 
same time. 
distinct and independent manner, are shown by the 


The slides for moving the tools in this. 


during the whole length of the screw. By this: 
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engraving, but the traverse screw beneath cannot 
here be shown, consequently it is indicated by the 
rows of dots, or dotted lines, as they are named. 
In the engraving also are shown two cranked tool- 
stocks, or tool-holders ; this is merely because the 
nut is small, and it might be inconvenient to 
bring the tool slides nearer to each other. For 
large nuts, it is much better to use the tool-stocks 
reversed the opposite way to that shown by the 
engraving, in order to facilitate the manipulation 
of the wheel by bringing it nearer to the operator. 
But when screwing nuts of fourteen or fifteen 
inches in the screw, the tool-stock may be put at 
the other side of the tool slide nearest to the 
wheel, which arrangement will also enable the 
operator to easily rotate the wheel. The additional 
slide rest shown in the engraving is attached to 
the cross traverse slide, either as a permanent fix- 
ture, or as an addition that may be fastened to the 
slide by a couple of bolts, and removed when not 
in use. But, for ordinary work, it may remain 
fixed, because both slide rests will clear the poppet 
head whenever re- 
quired. For screw- 
ing large nuts, it is 
not necessary to use 
cranked tool-stocks, 
straight ones are 
much better, and 
they should be much 
larger in diameter 
than the engraving 
indicates, because a 
greater amount of 
room in the opening 
of the nut will admit 
a greater length of 
traverse, while ap- 
plying the cuts. 
On the upper sides 
of the tool-stocks 
oil channels are 
shown for the first 
time. 
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BRICK TEA. 
The manufacture 
of brick tea, which 
is so important to 
hill planters in India, 
has been very suc~ 
cessful. Mr. M‘Iver, 
the manager of the 
Kousanie Tea Com- 
pany, Almora, has 
for several seasons 
succeeded in pre- 
paring it in perfec- 
tion by means of 
machinery which he 
himself devised. The 
: specimens which he 
exhibited in Lahore, 
-Lucknow, and the 
London market, met 
with marked appro- 
bation from the most competent judges. It is 
made of the purest China tea, grown on the Hima- 
layan slopes, well cemented, and hardened into a 
form like that of an ordinary tiled flooring, but 
three times thicker. So solid is it that a hatchet is 
required to cut it, and the tea made from it is quite 
equal in flavour to the finest mixture produced. 
More important than this is the success with which 
these bricks have been introduced into the marts of 
Central Asia by Cashmere and Afghan traders. 
The Kumaon planters, with an energy not sur- 
passed by those of Assam and Kangra, lately 
deputed Mr. Lyall, one of their number, to under- 
take the overland journey to Russia through Central 
Asia, so as to develope a trade in Himalayan teas. 
The bricks are of sucha shape and weight that two of 
them can be slung over a sheep or goat, the usual 
way of carrying merchandise over the snowy range. 
—Society of Arts Journal. ; 


Somerminc Luxe a Grapmnt.—The Ceylon 
Railway will have.a continuous gradient of 1 in 48 
for a distance of twelve miles, Oe oa 
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HYDRAULIC COAL-CUTTING MACHINE.* 
PN the general detail of mining operations the 
cutting away of the under portion of a valu- 

_ able seam or bed of mineral to facilitate its subse- 
quent removal, is at all times one of the most 
laborious and difficult operations, and is often 
effected by the miner under the greatest physical 
disadvantages ; more especially when the seam of 
coal is very thin, and is cut on the ‘ end” to im- 
prove its saleable qualities. This ‘‘ holeing” or 
“ bareing,” or ‘‘kirving,” or “ undercutting,” is 
usually performed by about 40 blows per minute 
from a pick, handled with such experience as to 
cut 3 to 4 feet under, at the rate of 1 to 14 yards 
lineal per hour, and destroying much of the coal to 
make room for the operator, and enable him to work 
partly into the hole, to produce the requisite depth 
for a fall. The speed and effort with which this 
picking tool is moved, combined with its weight, 
epresent the power of one man, applied in the 


vii 
RIC .T . SiR 
G N 
N 
t 
Er 
z 
rm = 
e 3 er Derr oe 
; CEA 
> EINE 
ry NE 
rl EK UNE] 
5 JES 
f 3 SST 
z 4, ex, [TS 
T 4 os = 
13 | “A 


7 A'S, 
PIN 
{ ey) \ Be 


N] 
19 
~ 


Aw 
we 


i i i | 
Tat rin! 


in p k 


(0H, 


= 
E 


ee 
SS 


EJ 


shape of “ percussive force,” and this, under ad- 
vantageous circumstances, is equal to about one- 
„sixth of a horse power. A coal fed steam engine, 
of one horse power, is twelve times cheaper than 
one animal horse power. Now it is desirable that 
in many favourable circumstances this “‘ under- 
cutting” operation of the miner should be accom- 
plished indirectly by this steam power, and one of 
the practical methods of accomplishing this object 
is the subject of present consideration. If one 
collier had the power of say 18 men, and when 
necessary could make himself 2 fect high, and 
hold himself down upon the floor of mine by press- 
ing his head against the roof, and hold firm in his 
hands a kind of cheese scoop in lieu of a pick, and 
could force it steadily into the coal at the necessary 
height from the floor, and to the required depth, 
he would then be exactly what is in many cases 
wanted; he would be a travelling mortising 
machine, and do more in one minute than 700 


* Abstract of a paper read before the British Associa- 
tion, Aug, 23, by W. Ñ. Carrett, of the Sun Foundry, Leeds, 
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blows from a hand-wrought pick can do, and would, 
in fairness, demand a very stiff wage, which he 
would undoubtedly obtain. Thisis what the “Iron 
Man” or Hydraulic Coal-cutter accomplishes. “He” 
is, if necessary, two feet high, has four legs, of 
adjustable length ; his head is also adjustable to 
touch the roof, and he weighs one ton. (See dotted 
lines on plan.) He is fed by a 2inch flexible pipe 
with water at 300lbs. pressure, and at therate of 30 
gallons per minute. This water pressure acts 
vertically on a 5 inch piston pressing against the 
roof, and horizontally on one about the same size, 
reciprocating 18 inches and 15 to 20 times in a 
minute. Thus there is 5,000lbs. pressing against 
roof, and the same pressure acting horizontally, 
forcing three cheese scoops into the coal. These 
cutting tools are 3 inches wide, and penetrate 4 
feet, with a power equalto3 horses or 18 men; 
and this is effected by a consumption of 50lbs of 
coal per hour to feed the boiler of the engine, which 
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makes the water pressure, and pumps the same 
over and over again. This self-acting hydraulic, 
coal-cutting machine does not dispense with the 
miners labour, but performs for him the under- 
cutting, which is a most laborious operation, either 
in the end or face of coal, and in a more efficient 
and economic manner than he can do it himself. 
The coal so operated on by the machine does not 
fall forward when becoming detached from the roof, 
but settles on the lower bed, thereby avoiding 
serious accidents. Itis practicable to cut with the 
most perfect ease into the floor of mine, thus pre- 
venting all waste of coal whatever. (Sce Fig. 3.) 
The size of the coal is improved, the amount of slack 
is considerably reduced, and a single seam will 
yield more by one thousand tons of coal per acre 
than when worked by hand labour in the usual 
manner. The machine undercuts ‘ holes,” or 
“ kirves,” with aman and boy as attendants, and 
completes the work at once going over, at the rate 
of fifteen yards per hour, and at any angle and 
height from floor or rails, being suitable for cither 


“ dip” or “ rise” workings, and is capable of cutting 
the thinnest seams. The pressure of water which 
actuates this apparatus can be obtained either from 
the stand pipes in the pit, or from pumps attached 
to any existing engine, or from an engine and 
pumps specially made for the purpose. The 
mechanism employed consists of a hydraulic 
reciprocating engine, adjustable to any height and 
angle, having a self-acting valve motion. The 
cylinder is four and a-half inches diameter, and 
lined with brass, and the piston made tight with 
ordinary hydraulic leathers, easily renewable. 
Within the piston rod is attached the cutter bar of 
steel, carrying the tools or cutters. These can be 
varied in number to suit the depth to be holed at. 
one operation. The cutting tools are of double 
sheer steel, casily made, and very strong, and can 
be removed and replaced in a few moments; they 
are readily sharpened on an ordinary grindstone. 
The cutter bar is also removable, when transport- 
ing the machine from place to place, for which 
purpose the main cylinder is, for the time being, 
placed longitudinal with the rails. (See dottcd 
lines in Fig. 1.) The machine in operation fixes 
itself dead fast upon the rails during the cutting 
stroke, and releases itself at the back or return 
stroke, and traverses forwards the requisite 
amount for the next cut, without any manual 
labour. Should the tools be prevented making the 
full stroke at one cut, they will continue to make. 
more strokes at the same place, until the maximum 
depth is attained, when only the machine will 
traverse itself forward the required amount for the 
next cut. Thus, at one operation, a uniform 
straight depth is attained, parallel with the rails, 
inducing an even fracture when the coals are 
brought down, and thereby a straight line for the 
new coal face. There is no percussive action, 
either against the roof or into the coal, but simply 
a concentrated pressure, producing a steady 
reciprocating motion, at fifteen strokes per minute. 
There is consequently no dust or noise, and little 
wear and tear. For the same reason, when cutting 
pyrites, the tools throw out no sparks, and the 
workmen can hear any movement in the coal or 
roof. The required height from the line of rails 

in the “ holeing,” “ kirving,” or “ bareing,” varies — 
in different mines; it follows that the hydraulic 
cutting cylinder, and its direct action cutting 
tools, have sometimes to be arranged above the 
carriage, and sometimes beneath the main carriage, 
or close down upon the rails, as is illustrated in 
Figs. 1 and2. Fig. 1 is the main carriage, with 
four wheels far enough apart to allow the machine 
to be placed longitudinally when being transported 
from place to place. ‘The screws Y Y are for rais- 
ing and lowering the carriage and its cylinder and 
cutting tools. The pinion Z and the segmental 
rack H regulate the desired angle of the tools 
cutting into the coal face, and the two nuts at each 
end of carriage x x regulate the angle required when 
necessary that it shall not be in the same plane 
as the rails. A A A are the cutting tools, B the 
cutter bar, N a guide roller for the same; D is the 
main cylinder, with its self-acting hydraulic valve 
motion, which passes a portion of its water 
alternately above and below the piston of the holder 
on, which thus rises and falls without percussion, 
and follows the uneven line of the roof of mine, so 
that the required stability is given to the machine 


for the time being, an instant before the cutters 


enter the coal. The “ holder on piece” can be any 
length necessary to bridge over gaps in the roof; 
itis loose on the pin F and droops at its leading 
end to enable itto ride over the varying projections 
in roof. The traverse motion is actuated by the 
pin b, which connects the cutter bar with piston 
rod, and at the termination of each end of its stroke 
actuates the lever d in both directions, which 
operates on the paul e, which causes the chain- 
pulley to revolve on the chain 2, made fast ahead 
by an anchor—prop between floor and roof. 


[There cannot be the slightest doubt as to the 
value of the coal-cutting machine, look at it in 
whatever aspect wemay. It isdoing great things 
and promises to do still greater. Our idea of 
its value may be gleaned from the large share of 
attention it has received in these pages.—Eb. 
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PHOTOGRAPHIC GOSSIP. 


R. SANFORD, whose name is so well 
{ known to photographers in connection 
with the early paper processes, advises the use of 
a coating of arrowroot starch to keep the picture 
well on the surface, if which is not done the more 
delicate gradations of light and shade are lost, and 
the prints want roundness and softness. The 
editors of the British Journal of Photography 
have been experimenting in this direction quite 
recently, and as the result of their experience re- 
commend the following process. The best paper 
for small prints is the Rive; for large, the Save. 
To size the paper, prepare a mixture of four 
ounces of arrowroot, with fifty fluid ounces of 
water. In doing this, make a thickish cream of 
the arrowroot with cold water, and when it is 
smooth and free from lumps, add the remainder of 
the water. Boil in an earthenware pipkin for a 
few minutes. When nearly cool, remove the scum 
from its surface, and beat up the starch thoroughly 
into a fine froth, along with the following prepara- 
tion, which should have been made on the previous 


day :— 
Whites of . 3 eggs. 
Acetic Acid 5 drops. 
Water . 1 ounce. 


When the frothing has subsided, filter through two 
folds of muslin, and beat it up with the arrowroot. 
To apply this to the surface, fasten the paper down 
to a board with drawing pins, and use a large soft 
sponge. Coat it liberally, and the first applica- 
tion will probably suffice. Then rub it smooth 
- with a clean sponge. When properly conducted, 
this operation should leave the paper with a beau- 
tiful ivory-like polish. To iodise the paper make 
the following solution :— 


Iodide of potassium .. 6 grains. 


Bromide of potassium ... see a 
Chloride of sodium or ammonium 1 x 
Gelatine ii ase A m 2 a 
Water.. .. L ounce. 


First dissolve the gelatine in the water, made hot, 
and then add the other chemicals. Float the 
paper two minutes on this, and hang up to dry. 
Sensitize as usual. 


Foruercitt Process.—Mr. Sutton of Jersey, 


editor of “ Photographic Notes,” strongly advises 
the use of alkaline development with the original 
Fothergill process. Mr. Sutton says, ‘‘We have 
lately obtained an important result in experiment- 
ing with Mr. Fothergill’s new dry process, and we 
hasten to lay it before our readers; although after 
all it is only what might have been expected to 
occur from the principles so clearly established by 
Major Russell, respecting the sensitiveness of dry 
plates prepared with bromo-iodized collodion. 
Our exp@iments have proved to our entire satisfac- 
tion not only that the nitrate of silver, which Mr. 
Fothergill reeommends to be added to the albumen 
preservative, does no good whatever in exalting the 
sensitiveness of the film, but that it positively does 
harm, by producing in many cases that red veil of 
fog with which so many persons have been tor- 
mented who have tried this process ; the fog being 
produced by the free nitrate which was added to 
the film not being entirely removed again by the 
washing. The new Fothergill process becomes 
therefore in our hands nothing more than the old 
one, with alkaline instead of acid development ; 
and the operations are precisely the same, from first 
to last, as in the tannin process, the only differ- 
ence being in the nature of the preservative ; 
a fifteen grain solution of tannin being poured 
over the plate in one instance and washed off 
again, and albumen poured over the plate in the 
other case and washed off. The exposure and the 
mode of development remain the same whichever 
preservative is used... . We strongly, advise 
our readers to omit the addition of ammonia nitrate 
to the albumen, as being both unnecessary and 
dangerous. . . Use bromo-iodized collodion con- 
taining plenty of bromide, and wash out thoroughly 
all free nitrate of silver from the film. You can- 
not wash the plate too much.” 

Masor Russert’ s Dry Bromizep COoLLODION 
Process.— Very clear, soft and brilliant negatives 
may be secured by this process, which is moreover 
strongly recommended by the extreme sensitiveness 
of plates prepared by it, which is not surpassed by 


that of wet plates. 
bromized collodion film divested of all nitrate of 
silver receives, when exposed in the camera, a 
latent image which is capable of being rendered 


This process shows that a 


sufficiently intense asa negative by merely develop- 


ing it with a very strong alkaline solution of pyro- 
gallic acid. It is a very novel process, and has 
very interesting features full of important sugges- 
tions for chemical investigation. 
quired in securing to a nicety the right quantity of 
bromide of cadmium in the film, insensitiveness 
being the result of too little, fog being that of too 
much being present. 
fect we require some means of determining the 
exact quantity of the restraining element re- 
quired. 
this difficulty, and we believe it very” likely 
that he may shortly render this process the most 
valuable of all dry-plate processes. 
will be the identical things required for the im- 
provement of photographic portraiture, as they 
will enable the operator to keep his camera con- 
stantly supplied with a sensitive plate ready to 


Great care is re- 


To render the process per- 
Major Russell is now at work on 


Such plates 


secure the sitter’s most favourable expression at the 


very instant of its appearance, instead of having 
to waste time and lose opportunities by preparing 
fresh plates while the sitters are waiting. 
hope soon to place the full details of this process, 
in its completed state, before our readers. 


We 


“ Pin-110LES.”’—Familiar as every photographer 
has long been with the common defect called pin- 


holes, it is astonishing to know how little real and 


serious investigation has been projected in this 
direction. Of random guessing and dogmatic 
assertion, based upon variable results, we have had 
enough and to spare. Experiments have been 
published and made the subject of tedious discus- 
sions which never once touched upon the real 
nature and origin of the defect, and conclusions 
therefrom arrived at which the slightest amount of 


real scientific investigation would have served to 


cast ridicule upon. We were recently with Major 
Russell while he was engaged in experiments cal- 
culated at least to throw a considerable amount of 
light on this subject, and wonderfully interesting 
they were. The variety of beautiful crystals pro- 
duced by the different salts when seen in their pro- 
cess of formation under the microscope were very 
charming to look at, although so disastrous when 
they exerttheir baneful influence in destroying our 
negatives. ‘These experiments are still in progress, 
but much has already been elicited of considerable 
importance. Itis commonly acknowledged that 
the more mischievous of these beautiful enemies 
are the crystals formed by the combination of 
iodide and nitrate of silver when the bath is com- 
pletely saturated with the salt last named, and that 
the accumulation of alcohol in the bath favours 
their formation. The ordinary remedy is- that of 
reducing the solution so as to bring it below the 
point of saturation with iodide of silver. But this 


known toincrease the evil. A remedy so uncer- 
tain, therefore, must obviously be more or less a 
thing of chance, to be satisfied with which betrays, 
“not to put too fine a point upon it,” a very un- 
scientific turn of mind. A film after immersion in 
a bath which has been over-used, especially if 
strong, will, if examined under a microscope, 
quickly assume a granulated appearance, very like 
that presented by ground glass. Thiseffect is due 
to the formation of minute projecting crystals, each 
of which has devoured the iodide of silver, and thus 
madea transparent pin-hole. In bad cases, an ex- 
amination of the solution through a lens will dis- 
cover acrowd of transparent needle-shaped crystals 
floating when disturbed, and slowly subsiding into 
a deposit afterwards. When this is the case, the 
transparent spots rapidly grow larger, so that a few 
minutes will sometimes suffice to crystallize out the 
whole of the iodide of silver, leaving only the trans- 
parent film of collodion. Major Russell’s observa- 
tion and experiments serve to show that if iodide 
of silver be precipitated in the bath in 
a minute state of division, “by adding some 
solution of a soluble iodide to a saturated 
solution of nitrate of silver, stirring till as much 
as possible of the iodide is dissolved mixing 
with the bath, and then adding a little 


is not always successful, and it actually has been. 


water to it, the iodide will not, asin a new bath, 
remain suspended, and keep the liquid yellow 
and turbid, for more than a few minutes. 
Only the coarser particles fall to the bottom 
as a yellow deposit; the suspended iodide is 
quickly converted into the crystallizable com- 
pound, which may always be distinguished 
from the yellow iodide of silver by being trans- 
parent and colourless or nearly so.” To test the 
effect of the total conversion of the iodide in. 
simply iodized collodion, some films were left for 
gradually increasing periods in an old bath.: Such 
as were left in it for more than a few minutes were 
invariably defective. The bath was then filtered 
and some plain nitrate of silver added. ‘The effect 
was that of rendering the films more rapidly 
transparent than before. After a long series of- 
experiments the conclusion arrived at was that 
tolerable films could only be obtained when the 
bath was fully saturated with the iodide, and the 
plates kept in it but ashort time. It appears from 
Major Russell’s experiments, that the crystallizing 
action is not dependent upon the bath being fully 
saturated with iodide of silver. The most com- 
plete saturation with iodide and the presence of a 
large proportion of alcohol do not immediately 
cause iodide of silver to crystallize out of the film. 
A. new bath completely saturated with iodide of 
silver, and containing a very large quantity of 
alcohol, will convert into a colourless compound 
salt, iodide of silver diffused in it, but it will 
not form regular crystals, nor has it the power of 
removing iodide of silver from the film. After 
four days with the iodo-nitrate, the bath would 
form small pinholes in films subjected to its action 
for some long time, but the process of removing 
the iodide of silver was feeble and slow, the 
gradual whitening of the film appearing to indi- 
cate that the iodide of silver was slowly converted 
into the iodo-nitrate. Temperature did not seem 
to affect the result. There also appears no reason 
to doubt that the formation of these crystals is due 
to the long-continued presence of alcohol in the 
bath ; but there is some mystery in its action yet 
to be fathomed. It is difficult to prevent the 
accumulation of alcohol in the bath. Major 
Russell says, “ Perhaps the best practical way 
of getting rid of alcohol and excess of iodide of 
silver, would be to measure the bath, make it 
alkaline with ammonia, dilute a little with water, 
filter into a large dish, and cover with muslin. 
Before using again, re-dilute to the original bulk 
if it has fallen below it.” ‘This method, being ons 
we have tried ourselves, and often seen tried suc- 
cessfully by others, can be confidently recom- 
mended. 
VARNISHING THE EpGEs or PLATES.—An expe- 
ditious and better method than that of using the 
brush for this purpose is given in a recent number 
of “ Photographic Notes.” It is that of pouring 
the varnish into a channel cut in a piece of wood 
and dipping the edges of the plate into it.. The 
piece of wood should be about an inch longer than 
the longest side of the glass, and the channel about 
half-an-inch longer; the channel should be half 
round in section, and in diameter about a quarter- 
of-an-inch. The suggestion is a very useful one. 
Mounte PxHotocRarHs.—Rice flour has 
recently been very strongly recommended to us for 
this purpose, as cheaper and better than arrow- 
root. It is only necessary to mix it with cold 
water and make it hot over a fire. : 


AN INTERESTING RELIC. 

One of the most curious objects recently dis- 
covered in the excavations in France, is what we 
may venture to call a Roman gridiron. It is 
engraved and described in a recent work by M. 
Maximilien de Ring, who has made extensive 
researches in the early cemeteries and burial-places 
in Alsace. This implement is extremely well 
made of iron coated with bronze, with a raised 
open guard on one side for the meat, and a groove 
to catch the melted fat. Along with this 
implement, in the same grave, were found a long 
iron knife and a bronze spoon or ladle with a long 
iron handle. M. de Ring supposes that they 
had been used in preparing the feast at the inter- 
ment,—IJntellectual Observer, 


Sert. 21, 1866.] 
HISTORY OF THE ELECTRIC TELEGRAPH 
IN THEORY AND PRACTICE. 
By J. W. MEDHURST. 
I. 

The action of the Electro-Magnetic Telegraph 
depends on the application of an important law 
which was discovered by Œrsted, a Danish philoso- 
pher, in the year 1820. The discovery of Cursted 
was the relation between magnetism and electricity. 
We are all aware that a magnetized needle sus- 
pended by its centre of gravity to a thread, or freely 
poised, is found to take a determinate direction 
towards a point of the horizon which is very nearly 
north and south. For a considerable length of time 
philosophers were struck with the analogy that ap- 
peared to exist between electricity and magnetism. 
Two magnetisms, as there are two electricities— 
attraction and repulsion. The following is a 
description of Girsted’s fundamental experiment :— 

1. He ascertained that when a wire conducting 
electricity is placed parallel to a magnetic needle 
properly suspended, the needle will deviate from its 
natural position. 2. Ifthe needle is placed above 
the conducting wire and the electricity passes from 
right to left, the north pole of the needle will be 
moved from the person experimenting. 38. If the 
needle is placed underneath the wire, and the 
electricity passes as before, the north pole of the 
magnetized needle will be turned towards the 
observer. 4. If the needle is put in the same 
horizontal plane with the wire, and is between the 
observer and the wire, the north pole of it will be 
deviated. 5. If the needle is in like manner placed 
on the opposite side the north pole will be depressed. 
' As soon as this discovery of Œrsted was made 

known all philosophers engaged making researches 
in electrical science at once turned their attention 
to this important fact, and the discoveries of M. 
Ampére were very numerous. To this philosopher 
we are indebted for the idea of the spiral wire for 
magnetizing needles, and for exhibiting electro- 
magnetic effects in a manner so as to resemble those 
of a common steel bar. It was Ampére who was 
the first to show the action of the earth or of the 
terrestrial magnetism upon electro combinations, and 
particularly for the discovery of the mutual action 
of two galvanic wires on each other, while in con- 
nection with the poles of the battery. This dis- 
covery he afterwards made the theory or foundation 
of his electro-magnetism, on which he endeavours 
to show that magnets themselves owe their pro- 
perties only to the electric currents, which are per- 
petually circulating in planes perpendicular to their 
axes. From the experiments of M. Ampére, Mr. 
Faraday shows that when two parallel currents of 
electricity are passing in the same direction, they 
attract each other, and when in opposite directions 
they repel. In the diagram Fig. 7, the electric 
current is supposed passing through the wire p n 
in the direction shown, in which case the magnetic 
needle placed above it has its north pole deflected 
towards the east. From the manner in which the 
needle is affected when placed parallel to either side 
of the electric current, it was supposed that a cur- 
rent of magnetism is put into motion by the electric 
current, so. as to circulate as it were at right angles 
to the latter. Suppose in Fig 8, A to xepresent the 
conductor through which the electric current is 
passing from end to end in the direction of the 
dart p, then the small darts will represent the 
direction of the circulating current of magnetism. 
In B, both currents are moving in the opposite 
direction. Ifthe wires represented above are placed 
side and parallel to each other, they will be mag- 
netically repulsive, because similar magnetic 
polarities are opposed to each other, but if either 
conductor is inverted, or the direction of the 
electric current changed, they will then become 
magnetically attractive, because the dissimilar 
polarities are opposed to each other. So that two 
wires in which the electric current is passing in 
opposite directions are magnetically repulsive. A 
current of electricity not only determines the posi- 
tion of a magnet, but renders steel permanently 
magnetic. This was discovered nearly at the same 
time by Arago and Davy, who found that when 
needles are placed at right angles to the conduct- 
‘ing wire, permanent magnetism is communicated, 
and Davy also succeéded in producing this effect. 


$ 
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even with a discharge of electricity from a Leyden 
jar. Arago made a voltaic conductor into the form 
of a helix, in the axis of which he placed a needle 
as in Fig. 9. Asin this arrangement the current 
in nearly every part of its course is at right angles 
to the needle, and as each coil adds its effect to that 
of the others, the united action of the helix is ex- 
tremely powerful. The needle was thus truly 
magnetized in an instant. Soft iron does not 
retain magnetism, which makes it available for 
telegraphic purposes. A piece of soft Swe- 
dish iron, bent into the form of a horse 
shoe, a piece of copper wire twisted round 
the bar, and an armature of. soft iron to 
which a weight may be attached fitted to its ex- 
tremities. When the ends of the wire are put in 
connection with the poles of a voltaic battery the soft 
iron instantly becomes a powerful magnet, and will 
support a considerable weight; increasing the 
number of spirals gives a great increase of power, 
but as the length of wire required for that purpose 
diminishes the influence of the current, the follow- 
ing arrangement has been adopted with success. 
The total length of copper wire intended to be used 
is cut into several pieces, each of which is covered 
with silk, or cotton thread, to prevent lateral con- 
duction, is coiled separately on the iron. ‘The 
ends of all the wires are then collected into two 


separate parcels, and are made to communicate 
with the same voltaic battery. Care must be taken 
that the positive current shall pass along each 
wire in the same direction, the current is thus 
divided into a number of branches, anc has only 
a short passage from one end of the battery to the 
other. Though it gives energy to a multitude of 
coils, a combination of this kind connected with a 
battery of five feet square would support nearly a 
ton weight. The inducing power. of a magnet 
greatly exceeds that of an electric current. For 
example—cover a ring of soft iron to nearly half 
its extent by several helices of copper wire, bring- 
ing the ends together so as to constitute a com- 
pound helix, terminating in the conductors with a 
galvanometer. ‘These two sets of helices must be 
separated from each other by portions of the ring, 
and protected by a silk covering from direct con- 
tact with the ring itself. At the moment the 
wires touch the ends of a voltaic battery the gal- 
vanometer will be strongly affected. Other ar- 
rangements have been devised by Mr. Faraday for 
producing similar effects, and to the action in all 
these cases he has given the name of magneto-elec- 
tric induction. The electric spark was also obtained 
by Faraday. For this purpose he placed a helix 
of copper wire round the middle of. the armature 


of a soft iron magnet of considerable power. On- 
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making and breaking the contact between the ar- 
mature and the magnét magnetism was altertiately 
created and destroyed within it. ` At these periods 
of transition electric currents were induced in the 
helix, and on so arranging the conducting wires as 
at these moments to make and break the contact 
with mercury, a brilliant spark was observed. By 
making the poles of a powerful horseshoe magnet 
revolve rapidly before a soft iron armature, sup- 
plied as in the former case with a helix, or causing 
the armature and helix to revolve before the poles, 
an electric current is obtained which not only gives 
continuous sparks, but ignites wire, and produces < 
very powerful ‘shocks. These magneto-electric 
machines, which will be more fully described, are 
generally used for medical purposes. . And they 
are also used as sources of electricity, for the mag- 
netic telegraph apparatus invented by Mr. Henley, 
and Professor Wheatstone employs it in his 
Universal Telegraph. 

The action of an electric current upon a mag- 
netised needle has enabled us to furnish means for 
determining the force or intensity of the electric 
fluid. We have observed that a conductor 
traversed by an electric current placed above a 
needle, but very near it and parallel to its axis, 
makes this needle deviate to the east or to the 
west, according as it is moving in a direction from 
north to south. Ifit be below, it makes it deviate to 
the east, when it is moving from south to north, 
and to the west when it is moving in the direction 
from north to south. It follows from this that if 
the current passing first above the needle be bent 
so as to return below, and so form two parallel | 
branches between which the needle is suspended, 
the current that traverses the upper branch tends to 
make the needle deviate in the same direction as 
the current that traverses the lower one, precisely 
because it has in the former a contrary direction to 
what it has in the latter; by arranging the wire in 
this manner we obtain an action upon the needle 
twice as powerful as if being kept in a straight 
line instead of being bent, it had acted only above 
or below, but instead of bending it once only we 
may bend it twice, thus doubling the effect, and so 
on. Therefore, by making a very great number 
of convolutions we can so multiply by a consider- 
able quantity the action of the current upon the 
magnetized needle; a very feeble current, whose 
action would be scarcely perceptible if the wire by 
which it is transmitted made but one convolution, 
is able to exert a very marked action when the 
number of convolutions become considerable. This 
instrument has been named the Galvanometer, or 
multiplier of currents; and is constructed in a 
variety of forms; some galvanometers have their 
needles poised in the same manner as the magnetic 
needle of a mariner’s compass, and others have 
a needle fixed upon an axis and hung perpen- 
dicularly. Inthe formation of every description 
of galvanometers very fine copper-wire is employed, 
which is well insulated with a covering of fine 
silk or cotton thread. In winding the wire upon 
the bobbin in order to form a coil, care must be 
taken to prevent contact, the slightest particle of 
the silk becoming unravelled would cause lateral 
conduction and thus render the apparatus useless. 
The only part to be deprived of the covering is 
the end of the wire, where connection is to be 
made with the conductors of the voltaic battery, 
We will reserve the details of the galyanometer for 
another chapter. 


(To be continued.) 


GASLIGHT.—For the last three 
months or so Mr. Blyth, mining engineer, has 
been employed prosecuting a bore in search of iron- 
stone in a field on the estate of Sir William Stirling- 
Maxwell of Pollok. Their proceedings, however, 
were lately stopped by an issue of natural gas or 
fire-damp which accidentally caught fire. The 
boring apparatus had to be torn down, and the rods 
left in the bore, which is 2iin., and has now 
attained a depth of 420ft. and passed through the 
sandstone strata. The flames reached from 20 to 
30ft. in height. They were of very brilliant shades 
of biue, yellow, green, and orange. After burning 
for some time the jet went out of itself, 
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THE LATHE AND ITS USES." 
XII. 


BY A. PRACTICAL HAND. 


PERS paper teenie Scie 


Metal cutting tools will vary from the pale 


‘straw colour to the first-tinge of purple. Perhaps 
on the whole the deeper yellows are indicative of 
‘the best temper. Workmen however are fond of 
what they call tool blue, which is a shade softer, 
and except for steel is hard enough for general use. 
Experiments are easily made respecting the above. 
If the tool chips in using it is too hard; if the 
edge turns, or readily blunts, itis too soft ; in either 
case the remedy is plain. The tool thus made and 
tempered will next require to be ground, and sharp- 
ened upon an oilstone. The above directions will 
enable the amateur to make any peculiarly-shaped 
tool that may be needed for particular work, and 
which may not perhaps be readily met with at the 
retail tool shops. Drills of small size should always 
be thus made, as they are sure to get broken and 
require constant renewal, These are made of steel 
wire, not fibrous like iron wire, but hammered and 

drawn like pinion wire used by watchmakers.. A 
piece of the required size is selected, and one end 
filed to fit the drill-stock. The other end is heated 
and hammered out so as to spread the part, and 
this hammering should be done on a small steel 
anvil and continued even when the piece is cold, 

as it is thus consolidated and hardened. ‘The flat- 

tened part is then filed to a point, the edges thus 

formed being acute in opposite directions, so that 

on inspecting one of the flat sides one bevel is seen, 

and on turning it over the opposite bevel comes into 

view, as ina, b, Fig. 109. If the drill is small, it 
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will be tempered sufficiently by being heated to 
redness in the flame of a tallow candle, and cooled 
by being thrust into the grease. It is thus the 
watchmakers usually temper their drills. 

In turning iron, it is the best plan to work so as 
to present a clean surface constantly to the tool, 
for the outside, especially of cast iron, is very hard 
and quickly takes off the edge of the tool. The 
slowest motion must also be used by passing the 
cord from the smallest part of the fly wheel to the 
largest diameter of the pulley on the mandril, or by 
putting the back action into gear, if the lathe is so 
fitted. In Fig. 110, the method of turning an iron 
bar is shown. By thus working from one end, 
fresh and clean metal comes into contact with the 
tool continually, and the latter is preserved keen 
and in good condition for some time. 

The angle of the cutting edge of a teol for metal 
turning is not altogether a matter of no impor- 
tance. It should be such as will produce the 
greatest possible effect with the least strain. It 
must therefore vary for different metals, but may 
be constant for each. For iron 60° may be taken 
as the largest available angle. In Fig. 111, which 
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represents the cutting tool in a planing machine, the 
angle a, 6, c, which one part of the edge makes 
with the surface of metal to be cut, should be 


shaving; if this is 30°, the resistance to the 
advance of the tool will be but slight. The 
sole. of the tool will prevent digging in as 
it proceeds. This would be rather too fine 
for roughing down a casting, and for this, the larger 
angle will suffice. In metal turning the rest must 
be so placed as to bring the tool into contact with 
the work a little above the axis of the latter, it 
must be so held that the part below the edge shall 
not rub against the surface of the work, which 
would increase the friction and serve no purpose. 
In brass turning an acute edge is useless. This 
metal does not curl from the tool in shaving, but 
comes off in minute chips, and it is necessary that. 
the cutting edge should be nearly if not quite a 
right angle. The tool must therefore be held on 


small to allow of the free escape of the curling. 
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the action of toothed wheels, nuts and screws, and 
similar gearing, there occurs what is called back 
lash. If for instance the tool holder of a slide 
rest is advanced and chen ‘the action is to be re- 
versed, the movement of the nut and tool holder 
does not commence simultaneously with the move- 
ment of the screw. This is due to the play or 

necessary looseness of the working parts, the pres- 
sure coming on one side of the thread when the 
screw is turned in one direction, and on the con- 
trary side when the motion is reversed. In toothed 
wheels a similar defect exists and gives rise to that 
disagreeable and ceaseless noise that assails the ear 
on entering a building where machinery is in motion. 

This may be avoided by the use of frictional gear- 
ing, a simple but excellent mechanical contrivance 
which deserves far more extensive notice than it has 

yet received. It is the invention of Mr. Robertson 

and is patented. A lathe fitted with it would be 

almost noiseless, and would work with a delicious 
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the rest, as shown in Figs. 112, 113. 


A, B,C, D, 


show the usual forms of tools for brass turning, 


the cutting edges being all alike rectangular. The 
graver may likewise be used upon the same metal, 

For light brass work, such as small model en- 
gines now so generally sold, a description of lathe 
may be used of which no mention has yet been made 
—namely, a bar lathe. Such a tool may be made 
for £3 or £4, and will be found sufficient for such 
work as specified. 

In place of the double bed a triangular bar of 
cast iron is used, on which the poppets slide, and 
are clamped, D shews one of two sockets with 
feet which hold the ends of the bar, and by which 
the lathe can be mounted on any stout plank or on 
the window sill. The pulley A is made for a 
strap, because this allows of a plain fly-wheel, which 
is much cheaper than those which are bevelled and 
turned. The rest is shewn at E and F. The part 
E slides upon the bar like the poppet—at the top 
is a dovetailed groove to receive the slide F, which 
carries the socket for the tee, and is fixed by aturn 
of the screw seen on the top of it. There is much 
to be said in favour of triangle bar lathes, they are 
very stiff, and can be fixed anywhere. The fly- 
wheel can be supported on a separate frame, which 
is an excellent plan, for the jerk of the treadle and 
crank is not communicated to the poppets and 
mandril. In Maudslay’s triangle bar lathe, 
which was made for amateurs, a slide rest was at- 
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tached, and the whole work was first class—of late 
they have gone out of fashion, but are nevertheless 
good tools. 

There is one fault in the arrangement of the 
back geared lathe that with amateurs in a private 
house is especially disagreeable, and it is question- 
able whether in large machinery establishments it 
might not with great advantage be corrected. In 


smoothness, very conducive to the comfort of the 
workman, This gearing, represented in Fig. 120, is 
merely the substitution of V shaped or semicircular 
grooves for cogs, the former running round the 
periphery of the wheel like the grooves in an 
ordinary lathe pulley. In this method of gearing, 
it would be necessary to move the back spindle to 
and fro, the usual horizontal movement not being 
possible. This is easily effected by a screw or a 
cam, either of which might be made to act on the 
frame which carries the back spindle, and which 
may then work on a centre, as Fig. 121, where A 
is the poppet, B, the support ofthe spindle, D, a 
cam ; when the handle of the latter is raised the 
standard B, is allowed to fall back out of gear 
into the position shown by the dotted line C. 


(To be continued.) 


THE MANUFACTURE OF HAIRCLOTH. 

The woof or warp of hair cloth is of linen, cotton, 
or worsted. Most of that in general use is of 
cotton. Silk has been used to give additional lustre 
and strength, and linen was substituted for silk for 
the same reason; but the looms for weaving are 
now constructed so that the upper surface, or “‘right 
side,” contains four-fifths of the hair, giving the 
necessary lustre and avoiding the requisite of a 
brilliant warp. 

The hair used is horgehair, and is obtained from 
Tartary, the Ukraine, or Buenos Ayres, South 
America, Black being the favourite colour, the 
manes and tails of the Ukraine horses are preferred, 
although the hair of a lighter shade can be dyed to 
a brilliant black. Apart, however, from the extra 
trouble and expense, dyed hair does not hold its 
brilliancy so well as that of a natural colour, and 
is apt to grow-“‘ rusty.” The width of the cloth is 
governed by the length of the hairs. It is rare, 
indeed, when these can be found measuring: forty- 
two inches, generally far less. The wider the cloth 
the more valuable the fabric. 

The hair is assorted in bunches of nearly uniform 
colour and length, and then further assorted and 
arranged by hackling. The hairs; being thus 
separated as to length, and divided as to colour, 
are fed into the loom by hand.. . 

The shorter hairs, which are unfit for weaving 
into cloth, are used for making horsehair mittens 
for rubbing the surface of the body, or are twisted 
into ropes, which, after being steeped in water, are 
baked in an oven, the heat of which fastens the 
twist of the hair and givesit that springy elasticity 
which makes it so popular as a stuffing for chair 
seats, sofas, beds, and mattrasses. E 
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WATCHMAKING TOOLS.—HOPWOOD’S 
PRECISION SLIDE-REST. | 

This contribution to the appliances of the 
- Watchmaker, described in the September number 
of our thriving contemporary, the Horological 
Journal, is the invention of a member of the Horo- 
‘ logical Institute, Mr. R. Hopwood, of Bridg- 
north. 

Before describing it minutely we may preface by 
saying :—That in no direction is there such scope 
afforded for improvement in English watchmaking, 
‘as in that which our tools and implements suggest ; 
and if English horologists would give close atten- 
tion to their improvement, the advantages would 
be immense, and English watchmaking might re- 
assert itselt ; but the men must be trained in the 
new methods, the old hands are too prejudiced to 
use new modes, they like the ‘‘old pliers, a nail 
and a cork” system. How significant is the fact, 
that not a single depthing-tool maker is to be 
found in the metropolis.* 

The English workman labours away manfully 
in the old beaten paths, his drill bow is for ever 
see-sawing, while his foreign neighbour has utterly 
discarded it. 


The foreigner is keenly alive to the value and 


importance of tools of precision.. He divides off 
his winding squares and set squares in a special 
tool, with as much certainty and truth as he cuts 
his escape wheel. Hence it is that we find our- 
selves pressed, and the very existence of our trade 
threatened by sharp innovating competitors. 

The English mandril is a valuable, though a 
very incomplete tool, but the addition which Mr. 
Hopwood has made to it is a step in the direction 
to make it of much greater service. One impor- 
tant feature of this invention is, -that it may be 
applied to any existing mandril, without any 
alteration being necessary, as will be seen by the 
diagrams. 


A, The Brass-slider. 

B, Square hole for cutter. 

C, Set-screw. 

D, Wrought-iron jaw or 
frame. 

E, Steel triangular bar. 

The tool consists of a brass taol-holder travelling 
backwards and forwards by means of a screw on 
a triangular bar, firmly bolted between a pair of 
wrought-iron jaws, through which the ends of the 
screw project a sufficient length to be fitted with 
brass milled handles ; it is necessary to use spring 
cutting tools, the shape of which is figured in the 
cut. The cutting tool is held in its place by a set- 
screw, while a similar screw from behind ‘‘ feeds” 
it on to the work. 

The inventor, in presenting this implement to 
the trade, wishes it to be regarded as rudimentary ; 
for while the model (from which the drawings are 
taken) answers the purpose for which it is made, 
and cuts perfectly clean and without “ chattering,” 
yet it may be improved upon, by the substitution 
of Professor Willis’s tool-holder (see ‘‘ Holtzappfel’s 
Manipulation” &c,) and the addition of a micro 
meter scale, 

Further, Mr. Hopwood makes no claim to the 
discovery of the principle of this tool, that pro- 
perly belongs to Maudslay. What he does claim 
is the adaptation of it to horological uses, and the 
mode of applying it. Mechanical Engineering has 
received much that is valuable from horological 
science, such for instance as the. “‘ screw-cutting 
_ principle,” which (now indispensable) process ger- 
minated in the fertile brain of Dr. Hook, and 


* So the writer is informed, if wrong wiil be glad to 
be corrected. 


F F, Brass bolts. 

G G, Brass milled handles. 
H, Set-screw to secure rest 
to attachment plate I. 

L, Propelling screw. 
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found expression in the fusee-catting tool. Now 
the tables are turried and engineering, no longer 
an inductive but a scientific art, may yield back 


with interest the boons it has received from an 


ancient but kindred craft. 
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SECTIONAL VIEW OF SLIDER ONLY. 


C, Set-screw. K, Feed-screw. 
A, Brass-slider. M, Cutter. 


ON THE POISONOUS NATURE OF CRUDE 
PARAFFIN OIL.* 

The great extension of paraffin oil works, both 
crude and refined, during the last few years, has led 
to attention being directed to the nature of the 
discharges which emanate from such, more espe- 
cially to those matters which find their way into 
rivers which form the natural drainage of the dis- 
trict. The deleterious nature of these discharges 
has manifested itself already in the total destruction 
of all fish in more than one of our Scottish streams, 
and inthe impregnation of the water with paraffin 
oil and the products of its rectification to such an 


extent as to impart the characteristic taste and 


odour of paraffin to the water, and render it unsuit- 
able for domestic purposes. I have had occasion 
to make a large number of experiments on such 
discharges, taken alone and diluted with much 
water, with the view of testing the destructive 
nature of these liquids and mixtures upon t, e life 
of fish, and the general results of the inquiry I 
propose to lay before the section. The discharges 
from the paraffin oil works are of the following 
nature :—1. Crude petroleum and shale oil escaping 
from the crude oil casks, either when full or when 
empty, when the drainings leak away into the 
surrounding soil, and thence to the drains. 2. The 
condensing water from the worms of the crude and 
refining stills, which often passes away impreg- 
nated with paraffin oil. 3. The spent acid 
liquor which has been used in acting upon the 
crude petroleum or shale oil. 4. The spent alka- 


.| line liquid or soda which has been employed in 


acting upon the oil which has been previously 
treated with acid. Besides these there is the acci- 
dental overflow of the retorts both during the first 
redistillation of the crude oil, and subsequently in 
the distillation of the refined oil, and which can 
hardly be altogether provided against. The drain- 
ings from the oil casks, when the latter have been 
emptied and are exposed to the sun, are consider- 
able when a number of casks are stored together, 
and the oil which percolates through the soil is 
liable not only to ooze through the ground, but 
when rain falls, the oil floats thereupon, and is 
thus carried into the ordinary drains. Any 
material damage to rivers, however, from this 
cause may be lessened by providing proper surface 
drains, which carry all the oily water to traps, where 
it settles, and the oil may be removed from the 
surface whilst the water is run off underneath. 
The condensing water from the stills is liable to 
be impregnated with paraffin oil from the leakage 
of the pipes, which is greater when the pipes are 
of cast iron than when they are constructed of 
Of course any excessive leakage 
is quickly arrested, but there is generally that taint 
communicated to the water which, independent of 
the lesser proportion of oxygen dissolved in the 
water, as compared with ordinary river water, 
renders the water more or less deleterious to the 
health of fish. The spent acid liquor and the 
spent soda liquor, however, are the most serious 
discharges which either regularly or occasionally 
escape from paraffin oil works, and their influ- 
ence upon the health and life of fish is much more 
decided than the paraffin oil itself. The spent acid 
liquor consists of the sulphuric acid which has 
been added to the crude oil, accompanied by tar 


* Abstract of a paper read before the British Associa: 
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products, including picoline and’ other basic oils 
and to which the acid liquor no doubt owes part of 
its poisonous properties. Whilst now the material 
in question is to some extent utilised by separating 
the tar, and either mixing it with spent oak bark or 
sawdust, and using it as a fuel, or by distilling it 
into pitch, yet occasionally this acid liquor is dis- 
charged into a neighbouring stream. It is a black 
tarry liquid, of the consistence of molasses, with a 
somewhat sulphurons odour, and a very small 
quantity added to water confers upon the latter- 
poisonous properties. In one instance, I found 
this spent acid liquor which was collected, some- 
what diluted with water, to possess the following 
powerful effects upon fish :—1. When the liquor 
was taken by itself, and fish immersed therein, 
they were dead in five minutes. 2. When the 
liquor was diluted with three times its volume of 
good stream water, and fish introduced into the 
mixture, they were killed in ten minutes. 3. 
With one of the liquid and twenty of water the 
fish died in fifteen minutes. 4. One of the liquor 
and 100 of water killed the fish in fifteen to 
twenty minutes. 5. One of the liquid and 1,000 
of water was poisonous to the fish in two hours; 
whilst in one of the liquor to 10,000 of water, the 
fish were not killed by their immersion in the 
mixed liquid for twenty-four hours, but were ap- 
parently sick and prostrate. The spent soda 
liquor which has been employed in treating the 
oil which had been previously acted upon by acid, 
is necessarily decidedly alkaline and caustic in its 
nature. It has extracted from the oil, and retains 
in solution, more or less carbolic acid and its 
homologues, and the poisonous nature of the spent 
soda liquor is doubtless materially augmented by 
the presence of these acids. One sample of this 
soda liquor which was flowing from a paraffin oil 
work, and which contained extra water, proved 
destructive to fish in ten minutes; diluted with 
three parts of water, it killed fish in twenty 
minutes ; with twenty of water, the fish were dead 
in twenty-five minutes; with 100 of water the 
fish were killed in thirty minutes; diluted with a 
thousand times its volume of water, the soda 
liquor was destructive to fish in twenty hours; 
whilst in 10,000 parts of water the fish were not 
killed, but were apparently slightly sick. Experi- 
ments were also made with crude shale oil and the 
refined oils obtained therefrom, and with Pennsyl- 
vanian petroleum and the refined oils extracted 
from it :—The crude shale oil was destructive to 
fish when taken in the proportion of one of the oil 
to-1,000 of water; the crude oil being more ener- 
getic in its action than any of the others, then in 
succession the lubricating oil, the burning oil, and 
the lighter spirit. l 

The Pennsylvanian petroleum was not so power- 
ful in its poisonous properties as the shale oil 
employed in the experiments. The crude shale 
oil, in the. proportion of one to 1,000 of water, 
was poisonous to fish in twelve hours, whilst the 
crude Pennsylvanian oil, in the same proportion, 
did not kill the fish for twenty-four hours. The 
refined oils acted in a corresponding manner on 
fish ; thus the refined shale oil, in the proportion 
of one to 1,000 of water, killed the fish in twenty- 
four hours, whilst the refined Pennsylvanian oil did 
not prove destructive till two days. The impor- 
tance of this subject will probably soon be greater 
than it is at present, as the manufacture of 
crude paraffin oil, in conjunction with gas, has 
already been introduced into one of our gas works 
in Scotland. The coal used. in the Newbattle 
gas or Cannel coal, yields, when distilled in 
ordinary gas retorts, at a bright cherry-red heat, 
about 11,000 cubic feet of gas, with an illuminating 
or photogenic power of thirty-four standard sperm 
candles for every five cubic feet of oil gas burned 
during every hour. When distilled, however, at 
a low or black red heat, in larger retorts, as carried 
on in ordinary paraffin oil works, the coal yields 
only 3,000 to 3,500 cubic feet of illuminating gas, 
with the photogenic power of thirty candles for 
every five cubic feet burned during the hour, so 
that two-thirds of the total quantity of gas capable 
of being yielded by the coal is sacrificed; but in 
place thereof there are obtained about sixty gallons 
of crude paraffin oily With a specific gravity of 
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°900 to °905. The gas works in question are vir- 
tually crude paraffin oil works, in which the gas is 
utilised, and as the change in the mode of work- 
ing the coal appears to be profitable, there is every 
reason to consider it likely that other gas works 
will follow the example, and become virtually crude 
paraffin oil works, with refineries attached thereto, 


THE VAPOURS AND MOVEMENTS OF 
THE ATMOSPHERE.* 

That branch of science which treats of the 
vapours of the atmosphere is termed Hygrometry.+} 
Aqueous vapour is frequently very abundant in 
the atmosphere; water is transformed into vapour 
by the action of heat, and vapour is reconverted 
into water by the action of cold. When there is 
as much vapour of water (or steam) in the atmo- 
sphere as it can support, it is said to be saturated. 
If the atmosphere were always saturated, the 
pressure and density of the vapour contained in it 
-could be easily ascertained ; but when, as is usually 
the case, the air is not saturated, it becomes neces- 
sary to contrive means by which may be determined 
the temperature to which it must be reduced in 
order that it may be saturated with the quantity of 
water in it. This is termed the temperature of the 
dew point; since, after a reduction below that 
temperature, condensation will begin to take place, 
and dew appear. 

Dew is moisture spontaneously deposited upon 
objects freely exposed to the atmosphere. In order 
that a deposition may take place, itis evident that 
the atmosphere, when at any particular tempera- 
ture, must be super-saturated for that temperature. 
The night must also be cloudless or nearly so, and 
without wind. The temperature of the night 
must be several degrees lower than that of the 
day, and according as the difference is greater, so 
much the more dew will be deposited ; hence the 
dewfalls are more copious in spring and summer 
than at any other season of the year. It has been 
observed thatin Spain and Morocco, notwithstand- 
ing that the differences between the diurnal and 
nocturnal temperatures are not so great as in 
Britain, yet the dewfalls are heavier. Dr. Traill 
explains this by the fact that in warm climates 
the humidity of the air increases for a rise of 
temperature in a greater ratio than it does in tem- 
perate regions. It may be noticed that in the for- 
mation of dew the colour of the objects bedewed 
exercises a considerable influence on the amount 
deposited. Black and red glass resist the depo- 
sition for a considerable time, but to light or gold- 
coloured glass the particles of moisture readily 
attach themselves. Dr. Wells, the great authority 
on these matters,{ observed that the quantity of 
dew deposited increased as the night advanced, 
, more being deposited after midnight than before ; 
that loose bodies, such as garden mould or gravel 
walks, were less bedewed than grass, and grass 
less than wool or eider-down; also that the dew 
fell more speedily on glass than on polished metal. 
He noticed that it is more abundantly deposited 
after a misty morning, if the succeeding night be 
calm and cloudless, or nearly so; that northerly and 
easterly winds retard and often prevent its forma- 
tion, whilst southerly and westerly winds favour its 
formation. Dalton estimates the amount of dew 
that falls annually to be equal to five inches. 
Hoar Frost is merely dew, the particles of which 
have been congealed. 

Fogs are either aqueous, dry, or luminous. 

When the atmosphere is humid, aud the tempera- 
ture falls below the dew point, the superabundant 
moisture becomes visible in the form of a haze, 
mist, or (aqueous) fog. These terms indicate 
different degrees of the same phenomenon : Haze is 
merely an obscuration near the surface of the earth ; 
Mist is more diffuscd—it is termed Fog when the 
particles of moisture are so numerous as to pro- 
duce a general obscuration of the atmosphere. 
Fogs occur more frequently at sea than on land, 
and by night oftener than by day: also in cold 
climates they are commoner than in warm ones. 
‘ Dry fogs are frequently witnessed in large popu- 
—* By Q. F. Chambers, F.R.A.S. From the Astronomical 
Register. 

{ typos, moisture; and wérpoy, a measure, 

£ See his celebrated “ Essay on Dew.” 1810. 
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lous cities like London, Manchester, Glasgow, &c. 
They are caused by dense volumes of smoke 
hovering near the surface of the earth, kept down 
by the pressure of the superincumbent atmosphere. 
A remarkable fog of this kind was witnessed in 
London on Dec. 11, 1859. Other dry fogs are on 
record, however, which were not caused in this 
manner. A dry fog in the year 1252 gavea red 
colour to the heavenly bodies for a period of 15 
days; it was followed by a continued drought. 
Other dry fogs were observed in the years 1348, 
1557, 1733, 1755, 1764, 1782, 1783, 1819, 1831, 
1834, 1846, and 1847. The physical cause of 
these singular phenomena is little understood ; but 
as they are frequently accompanied by earthquakes 
and epidemics, we are led to consider that there is 
an intimate, though as yet unexplained, connexion 


between them. ‘The first visit to this country of 
that dreaded malady, the Asiatic cholera, was 
preceded by a remarkably dry fog, relating to 
which Dr. Prout has accumulated a large amount 
of valuable and highly interesting information, 
which he published some years ago. 
of 1782 was attended with a great prevalence of 
influenza; at St. Petersburg 40,000 persons were 
attacked immediately after the thermometer had 
suddenly risen 30°. 


Luminous fogs are even less understood than 


the two previous kinds, though they are by some 
thought to have a magnetic origin. 
one was seen at Melrose on Sept. 13, 1824, which 
lasted from 2 p.m. to ll p.m., giving a salmon 
colour to the sun in the afternoon, and subsequently 
to the moon in the evening. 


Clouds are aggregations of aqueous vapour, 
denser and more compact than fogs. Notwith- 


standing the ever varying forms they appear to 
present, they can be classified into three primary 


and four secondary forms, according to the follow- 
ing nomenclature, devised by Howard, and epito- 


mised by Glaisher. 


The following are the primary forms :— 

1. Cirrus. Fibres extensible in all directions ; 
often like a brush or feather, fine trellis work, 
wisps, or a lock of hair. Generally seen in groups 
after severe weather, and when the air is in gentle 
The highest of all clouds. 

2. Cumulus. A cloud in dense convex masses, 


rising from a horizontal base into irregular moun- 
tainous orrocky heaps, often with white snowy 
tops. 


It characterises dry, fine summer weather. 
Before rain it appears lower, and. more dispersed 
or woolly. os 

3. Stratus. An extended, continuous level sheet, 
of a density the mean between that of cirrus and 
cumulus. It germs at sunset and disappears at 
sunrise. The lowest of all clouds. 

The following are the secondary forms :— 

4, Cirro-Cunulus. Cirrus fibres compressed in 
rounded masses or woolly tufts, apple-shaped and 
horizontally arranged. In warm and dry weather, 
and frequently in summer, it floats at different 
heights in detached and rounded groups. 

5. Cirro-Stratus. Cirrus: fibres approximated 
laterally into a horizontal position. Intermediate 
between the cirrus and stratus. The chief. seat of 
lunar and solar halos, parhelia and paraselenz. 

6. Cumulo-Stratus. Generally formed in round 
large masses of cumulus. In increasing in density 
it envelopes the upper part of the cumulus, the base 
of which continues as before, and produces a cloud 
of considerable density, pyramidal, and occasionally 
fungoid; often, in a less definite form and mixed 
with cumulus, it covers the whole sky. When 
black or bluish next the horizon, it is passing into 
nimbus. . 

7. Nimbus. A very dense, continuous, or level 
sheet, of uniform black or grey tint, with fringed 
edges. A cumulus spreading out in arms, and 
raining beneath. After rain it breaks up, and 
passes into cumulus, cirro-cumulus, and cirro- 
stratus. The rainbow belongs to it. 

A convenient method of registering clouds is to 
note the number, as above, which saves time and 
space in the Register. 

Rain. When the aqueous vapour in the atmo- 
sphere has so accumulated that it cannot be re- 
tained, it begins to descend in drops upon the 
earth, purifying those strata of the atmosphere 


through which it passes. 
which falls is greatest in the tropics, and decreases 
as we approach the poles. 
greatly influence the amount. 
quantity of rain collected in gauges placed on the 
ground, and in those placed at considerable eleva- 
tions, differs considerably. Thus, in a rain-gauge 
on the top of York Minster, at an elevation of 
212ft., there was collected, in the year ending 
February 1834, 14°963in.; whilst in a similar in- 
strument placed on the ground, the amount was 
25°806in. 
eddies in the air about the higher gauge, which dis- 
perse the rain-drops which would otherwise fall 
into the instrument. 
always very considerable if there are mountains in 
immediate proximity—as, for instance, is the case 
at Keswick, in Cumberland. 
more rainy than. others ; in temperate regions more 
rain falls in winter than at any other seasons, the 
proportions being as follows: spring, 16°38 per cent. 
of the total amount of fall; summer, 2'8 per cent. ; 


The dry fog | autumn, 30°3 per cent.; and winter, 50°6 per cent. 


A remarkable 


The quantity of rain 


Local causes, however, 
It is found that the 


This difference is assumed to be due to 
The rainfall at any place is 


Certain seasons are 


The mean annual rainfall in this country may be 


taken at 30in.; but it is found that far more rain 
falls in the west of England and Scotland than in 
the east: the mean annual rainfall in the former 
case is 56%in., and in the latter only 243in. 
falls very unequally over the earth. 
regions in and near the tropics, rain is entirely un- 
known, or nearly so. ' These districts are, for the 
most part, rocky or sandy deserts; the Sahara is ap 
example. In other tropical regions, especially in the 
mountainous parts of Hindustan, rain falls in re- 
markable quantities. 
Khasian Mountains, once measured 264in. in the 
month of August alone; on another occasion 


Rain 
In certain 


Mr. Yule, at Charra, in the 


150in. fell in five consecutive days—the greatest 


fall on record. 


Snow. If the temperature of a rain-cloud should 


at any time fall below 82°, instead of rain, snow 


descends in flakes of exquisite beauty. ‘These are 
frequently of a crystalline structure, which, though 


‘differing much inter se, may all be referred to the 


hexagon as the primary form. Guiaisher has pub- 
lished a great number of diagrams of snow crystals. 
Snow is rarely seen in latitudes lower than 36° in 
the Old, and 30° in the New World. In Europe 
the number of days on which snow falls increases 
from south to north. The elevation of the snow- 
line above the level of the sea also diminishes as 
we recede from the tropics. 

The following graphic remarks on snow are by 
Dr. Scoffern :—“ Much that is beautiful and bene- 
ficent is seen in this divided form of frozen water. 
In our own temperate clime we do not comprehend, 
except by reflection, the true value of snow in the 
economy of nature. Its fall among us 1s un- 
certain and exceptional; we know not when it 1s 
to come, or how long it is to remain. We there- 
fore make no provision for it—regard it as a con- 
dition to be tolerated—regret that it interferes with 
our locomotion—that it impedes our railway trains, 
and wets our fect; and we wish it away. Never- 
theless, even in these isles, the farmer, from ex- 
perience, is not insensible to the value of snow. . 
He says that it keeps his crops warm; and the 
thoughtless passer-by, wrapped up in his own con- 
ceit, laughs at him for making a statement so 
apparently grotesque. The philosopher, however, 
who is aware of the tow héat-conducting power of 
snow, and who can appreciate the evil consequences 
of frost on vegetation, endorses the farmer's state- 
ment.” 

Hail differs from rain in temperature, and from 
snow in the aggregation of its particles. It de- 
pends on the co-existence of sudden and intense 
cold in a humid atmosphere. Hailstorms seldom 
occur at night, nor in latitudes higher than 60°. 
In this country these storms occur as follows: 
spring, 29°5 per cent. of the total annual number ; 
summer, 3°0 per cent.; autumn, 22°0 per cent.; 
and winter, 45°5 per cent. 

In Germany, according to Kamtz, the proportions 
differ considerably from these. The theory of hail 
is little understood, the chief difficulty being to 
account for the production of such intense cold as 
is necessary to form it, seeing that it generally falls 
in sultry weather, 
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There exists in the commerce of southern France 
‘an oil called oil of apricots, which resembles the 
oil of sweet almonds in appearance and many of its 
. properties, but is cheaper, and is used for adul- 
- terating the latter oil. The author was called 
‘upon to assay a sample of oil of sweet almonds 
suspected of this adulteration. He found that oil 
of apricots was susceptible to the action of hydrated 
lime in powder, forming with it an emulsion, 
which slowly takes an unctuous consistence; on 
the contrary, oil of almonds is not emulsified in this 
case. By repose the calcareous powder separates 
little by little and leaves the oil clear. 

But when a certain quantity of oil of apricots is 
present it emulsifies on agitation, and on standing 
_ the unctuous compound of oil of apricots and lime 
is deposited, and may be separated by filtration. 
This unctuous matter, which is neither an oilnor a 
soap, melts in the water bath, and becomes a lim- 
pid liquid, which concretes on cooling: but less 
dense than water, it floats on boiling water un- 
changed except in consistence. It is soluble in 
hot oil, but on cooling it separates as a white 
cloudiness, more or less dense, which can be 
removed by filtration. This unctuous compound 
may be freed from any excess of lime by filtering 
hot, and is soluble in bisulphuret of carbon. The 
following is the author’s process for applying the 
test. 

Take 185 grains of the suspected oil of almonds, 
and agitate it with about 23 grains of hydrate of 
lime, then heat it at a temperature below 212 deg. 
F., filter hot in a heated funnel. By cooling the 


|. filtrate by ice-water, the oil loses its transparency if 


oil of apricots is present. ‘The author finds olive 
oil and oil of colza behave like oil of almonds; 
whilst the oils of hemp seed, poppy seed, ground 
nuts, walnuts, and linseed produce more or less of 
this unctuous matter in the presence of hydrate of 
lime; cotton-seed oil gives but very little; castor 
cil forms a thick coagulum almost like resin. - 

The author believes this process may vse utilised 
in regard to the three non-coagulable oils above 

stated.— Journ. de Pharm., May, 1866. 


SILVER. 
Silver Peak is believed to be as pre-eminent over 


~ all silver mountains as the Iron Mountain of Mis- 
3 Silver’ 


souri is superior to all other iron deposits. 
Peak is situated east of San Francisco, on the 
eastern side of the Sierra Nevada, and nearly one 
degree south of the city of Austin. Itis two miles 
from Castle Mount, an old extinct crater, about 
-5,000 feet.above ocean level. Near Silver Peak is 
an extensive deposit of salt, and not far distant a 
hill of pure sulphur. The whole country has a 
naked appearance, being quite destitute of vege- 
tation, and bristles with mountains scattered over 
a plain of great extent. The dreaded “ Valley 
of Death,” upon the plains of which, along the 
“ old Spanish trail,” travellers have suffered so 
much, lies but a short distance to the south-east 
of the crater of Silver Peak. Little Salt Lake, 
in Southern Utah, lies directly east of Silver Peak. 
At first the searchers after deposits of the pre- 
‘cious metals confined their searches to the Pacific 
side of the Sierra Nevada, but discoveries in New 
Mexico, Arizona, and Virginia. City induced a 
thorough examination of the .east side of the 
Sierra Nevada. This resulted in great success, 
the most brilliant of which is found in the neigh- 
bourhood of Austin, on the line of the great over- 
land mail, where a city has sprung up within 
three years, which Senator Nye says contains a 
population of 10,000. From along this line of 
exploration, the miners are rapidly extending 


their operations, both north and south. Recently 


‘(within six months) they came upon this immense 
. deposit near Castle Mount. Twelve exceedingly 
rich ledes, or ‘‘ledges,’’ as the miners call them, 
were discovered on that single mountain. This 
‘discovery in an unexpected region is believed to 
be the most valuable yet developed. A new 
: deposit, superior even to the Comstock lode, which 
has furnished so many millions of silver, is about 
-to pour into our market its limitless supply of this 
precious metal. 


* From the Chemical News, 
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A SUBMARINE TUNNEL. 


Among the numerous plans proposed for this 
scheme is one to form a tunnel under the wate! 
between Dover and Grisnez. So far as borings 
have demonstrated, the chalk rock extends over 
the whole Channel, from one side to the other, and 
the work is simple when compared with piercing 
the granite tunnel through the Alps. Only the 
air-shafts through 170 feet of water, and towering 
up 100 feet above it, would form any difficulty ; 
that accomplished, and it would be something 
more than an Eddystone Lighthouse. The boring 
would probably be accomplished at the rate of two 
feet per hour, provided the material could be taken 
away fast enough, and it does not seem difficult, as 
it could be thrown into the sea above; even then 
it would be a ten years’ labour. The process of 
boring would be by the power of compressed air, 
and the pneumatic system would probably be 
adopted for the haulage of railway trains. But 
the tunnel would require lining, as well as boring, 
to keep out the filtration of sea water. It is 
possible that by chemical means the solid chalk 
might be converted into a kind of hard limestone; 
but it would also require lining with some sub- 
stance not brittle, to prevent cracking by vibration. 
We happen to be out of the direct line of earth- 
quakes, but not beyond their vibratory influence, 
and a crack admitting superincumbent water, in 
however small quantities, would ever go on en- 
larging by the process that forms caverns in lime- 
stone regions.—Mining Journal. 


EGYPTIAN BRICKS. 

Professor Unger, in a paper recently communi- 
cated to the Imperial Academy of Science at 
Vienna, shows that Egyptian bricks possess a special 
interest, for they contain a variety of evidence 
preserved, as if seems, in an imperishable form. 
In his latest researches,he has examined a brick 
from the pyramid of Dashour, which dates from 
between 3400 and 3300 z.c., and found imbedded 
among the Nile mud or slime, chopped straw, and 
sand of which it is composed, remains of vegetable 
and animal forms, and of the manufacturing arts, 
entirely unchanged. So perfectly, indeed, have 
they been preserved in the compact substance of 


the brick that he experienced but little or no diff- 


culty in identifying them. By this discovery Prof. 
Unger makes us acquainted with wild and cultivated 
plants which were growing in the pyramid building 
days; with fresh water shells, fishes, remains of 
insects, and so forth, and a swarm of organic bodies, 
which, for the most part, are represented without 
alteration in Egypt at the present time. Besides 
two sorts of grain—wheat and barley—he found 
the teff, the field pea, the common flax, the latter 
having, in all probability, been cultivated as an 
article of food, as well as for spinning. The weeds 
are of the familiar kinds ; wild radish, corn chry- 
santhemum, wart-wort, nettle-leaved goosefoot, 
bearded hare’s ear, and the common vetch. The 
relics of manufacturing art consist of fragments of 
burnt tiles, of pottery, and a small piece of twine, 
spun of flax, and sheep’s wool, significant of the 
advance which civilization had made more than 
five thousand years ago. ‘The presence of the 
chopped straw confirms the account of brickmaking 


as given in Exodus and by Herodotus; and the 


whole subject is so interesting that it is pleasing to 
know that Prof. Unger intends to follow it up. He 
is of opinion that, by careful examination of a 
large number of bricks, some light may be thrown 
on the origin of Egyptian civilization. 


Tank ENGINES ON THE GREENWICH Linz.—The 
new tank engines, designed by Mr. Cudworth, 
which have been lately set to work on the Charing- 
cross and Greenwich lines, are eight-wheeled 
engines, with a four-wheeled bogie, constructed 
according to Mr. William Adams’s patent, placed 
under the trailing end. The four leading wheels 
are 5ft. Zin. in diameter, and coupled, and the 


-cylinders, which are inside, are 15in. in diameter, 


with a stroke of 20in. By placing the bogie 


behind instead of in front, as is usual, a long foot- 


platetis obtained, affording good accommodation 
for the men.—Engineering. 


SILK WORM DISEASE. 


M. Pasteur. recently communicated to the 
Academy of Sciences, his researches on the disease 
of the silkworm, undertaken by him at the reques 
of the Minister of Agriculture and Commerce. Hig 
first care was to examine the peculiar black spots 
which seem to be characteristic of the disease, and 
which have been- called vibrating corpuscles ; and 
he arrives at the conclusion that although the cor- 
puscle is undoubtedly a symptom of the disease, 
the silkworm may be in an unhealthy state without 
it. There may be no corpuscles in the seed, none 
in the worm when just hatched, nor in the chrysalis, 
and yet the butterfly may be affected with them ; 
and in that case we may safely conclude that it has 
caught the disease during the rearing, and that it 
is not hereditary. It is quite certain that healthy 
seed can only proceed from non-corpusculous but- 
terflies. But all seed proceeding from corpusculous 
parents is not necessarily bad in acommercial point 
of view, for it may yield a remunerating quantity of 
silk, though it would not do for breeding. Nay, 
even a diseased seed may produce butterflies in a 
perfectly healthy state; this result, M. Pasteur 
believes, may be attained by observing great clean- 
liness, and carefully removing the carcases of the 
dead worms. In order to see whether a lot of 
cocoons are likely to give good seed, M. Pasteur 


takes away a few twigs, containing in all about © 


100 cocoons, and puts them into a room apart, 
kept at a temperature of a few degrees more than 
that of the whole lot. In this way the butterflies 
get out sooner, and may be examined under the 
microscope. If these are not corpusculous, then 
the lot may be relied on for breeding purposes ; if 
they are, it should be taken to the spinning factory 
forthesaleof the silk. Corpusclesabound in the dust 
of the rooms where diseased silkworms have been 
reared, and if the mulberry leaves which are given 
to the worms be sprinkled with this dust a great 
mortality will ensue. And yet the worms that die 
of this food have no corpuscles, In fine, M. 
Pasteur is of opinion that the disease has always 
existed, and that it is now only in a state of great 
development owing probably to great mismanage- 
ment. 


CUTTING GARMENTS BY MACHINERY. 
There is in operation, at the establishment of 
Bernheimer and Newman, No. 87, Chambers-street, 
New York, a machine for cutting all kinds of 
woven fabrics into garments. The machine con- 
sists of an endless cutter, revolving on two whéels 
placed above atableand a large fly-wheel placed be- 
low, worked by hand, and by which it is set in 
motion. The pattern to be cut out is drawn on the 
top garment, all being placed in a clamp to keep 
them in position, and then pressed against the cut- 
ter and moved according to the desired pattern. 
The number of garments cut out at one time are 
regulated by the height of the two wheels from the 
table. . The cutter is sharpened by setting the ma- 
chine in motion and placing a grindstone turned by 
hand in contiguity to it. This machine is ex- 
tremely simple, being at the same time very 
effective.—Scientific American. 


THE ELECTRIC LIGHT Apparatus.—It will, we 
think, interest a large number of our readers to 
know that a very complete apparatus is now being 
made and sold by the Messrs. Wood and Co., of 
Cheapside, for some seventy shillings, We observe 
that plates of coloured glass are supplied with the 
apparatus, so as to vary the colour of the light at 
pleasure: very pleasing effects are the result of 
their use. Of course the battery can also be used 
for any other purposes to which such a battery is 
suitable. l 

SEPARATING SULPHUR FROM SMALL CoaL.— 
With a view to utilize the refuse of coal pits when 
contaminated ‘with brasses, Mr. T. Lomax, of 
North Shields, instead of separating by hand or by 
machinery and water, proposes to break the brasses 
into small pieces by suitable machinery, and then 
allow them to fall into a cistern of chloride of 
calcium, or other liquid, of such a specific gravity 
as will allow the coal to float, and the sulphurous 
compounds to drop to the bottom of the cistern, 

: when they are easily separated. on 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the cpinions of 
our correspondents. The Editor respectfnlly requests 
that all communications should be drawn up as briefly 
as possible. There are many claimants upon the space 
allotted to letters and other correspondents. | 


NEW CHYMICAL SOCIETY. 
` Sir,—It is proposed to establish a Chymical Society 
for the study and practice of practical chymistry ; and 
by a meeting held at 126, Newgate-street, London, E.C., 
on Monday, Sept. 10, 1866, Mr. Decimus Francis being 
inthechair, it wasresolved—l. That Mr. Decimus Francis 
be elected chairman of the society. 2. That Mr. Ernest 
Francis, the projector of the society, be elected managing 
director. 3. That Mr. Berry, sen., be elected treasurer 
of the society. 4, That Mr. Adolphus Bonorandi be 
elected secretary of the society. 5, That the following 
gentlemen be elected provisional directors of the society, 
with power to add to their number until they shall 
reach twelve, two-thirds of whom shall be considered a 
quorum :—Messrs. Josiah Berry, Edwin Hulbert, John 
Atcherley, Thomas Colson, and John Whitaker. 
6. That the offices of the society shall be at 126, Newgate- 
street, pro tem., which Mr. Ernest Francis gives the free 
and gratuitous use of, 7. That the whole of the offices 
of the society be of an honorary character. 10. That 
each member of the society shall pay a yearly subscrip- 
tion of two guineas, half-yearly, in advance. 12. That 
the first half-yearly subscription’shall be due and pay- 
able on the 8th of October next ensuing. 13. That all 
gentlemen joining before the 8th of October, shall be 
allowed to do so without paying an entrance fee. 
14. That on and after the 8th of October the entrance 
fee shall be half-a-guinea, besides the said two guineas 
annually. 18. That at every meeting the first business 
be to elect achairman according to the preceding rules. 
20. It is proposed and seconded that a general meeting 
of the society be called on the 24th of September to enrol 
members, pass rules, &c., and that the secretary be 
instructed to take the necessary steps to accomplish this 
object. Any of your readers who are interested in this 
science are earnestly invited to attend the meeting at 
126, Newgate-street, E.C., on Monday, 24th Sept., at eight 
o’clock p.m,, which is for the purpose of finally starting 
the society. At the same time allow me to remark that 
the society has been erroneously called “a School of 
Chymistry.”? Itisnot intended for a school, but as a 
laboratory, where members, who have not the advantage 
of one, may become acquainted with practical chymistry, 
and experiment on their own account. Ijust notice this, 
as it has led to a few misunderstandings. I may also 
add that the locality of the laboratory will be determined 
.by the show of hands at the meeting. Gentlemen 
desirous of joining will greatly oblige by signifying the 
same to . ADOLPEUS BONORANDI, Hon. Sec. 
Offices, 126, Newgate-street. 


TELESCOPE. 

Sir,—Your correspondent ‘‘ Planet,” in his laudable 
endeavour to be brief, has become a little obscure. Do 
I understand him that he employs the combination, of 
which he speaks, as an eye-piece for a telescope, the 
object glass being achromatic ?—or do A and B in con- 
junction form his object glass and C his eye-glass? In 
‘the latter case will he allow me to point out that his 
telescope can with no propriety be called an achromatic, 
inasmuch as a concave lens will only correct the dis- 
persion of a convex one of the same material, when it is 
worked to corresponding curves, which will of course 
involve the parallelism of the external surfaces and 
virtually reduce the whole affair to a plane plate of 
glass? The essence of an achromatic object glass con- 
sists in the fact that the concave lens is of flint glass, 
which has a considerably higher dispersive power than 
crown glass, and consequently will produce a spectrum 
of practically the same length when worked to a less 
curvature; thus merely lengthening the focus of the 
crown glass to which it is applied, and, at the same 
time, obliterating colour by the reversal of the spectrum, 
If I understand ‘‘Planet’s’” description, he has merely 
constructed a Galilean telescope, of which he has length- 
ened the focus by aid of a second concave lens, which, 
being of the same material as the convex one, can 
exercise no influence whatever in. correcting the chro- 
matic dispersion. “Planet” must forgive me if I am 
wrong, I can assure him that it is not for want of trying 
to understand his letter, that I have failed to do so. 
Nothing will afford me greater pleasure than to help 
him when I know whatit is that he wants. Finally 
let me say that the appellation of a ‘‘ view lens” is, so 
faras I know, generally and only applied to the lens 
used by photographers to take landscapes with. I have 
certainly never heard of its application to any one of the 
glasses ofthe telescope. Assuming that ‘‘ Planet ’’ uses 
it in its ordinarily received acceptation, I would point out 
that the effect of a concave achromatic combination 
placed in the stop would certainly be to separate the 
chemical and visual foci, which had been united in the 
lens itself, and so introduce a fresh element of mischief 
altogether. 

_A FELLOW or THE ROYAL AstRoNOMICAL SOCIETY. 


TELESCOPE STAND. 

Sir,—The stand represented in the enclosed diagramis 
made in deal. The advantages are steadiness, the work 
being thrown into triangles, the steadying cords and 
weights checking all vibration. The spindle may beplaced 
and adjusted to the position ofa polar axis, and by fixing 
pins on permanent blocks in the ground, with brass 
sockets on the bottomof the legs, the stand may be always 


and ‘dispersive power. 


first use made of them was to steady the end of the | use and then calculate the necessary curves from some 


telescope put through a window by cords and weights 
in the position figured, where C COC, are cords, and T, 
telescope. l 


Made in two moveable parts, feet ofone A, ofthe other 

B; hinged together at H H; 

C E screw bolt; F cross piece 

from fore to hind part; CCC, 

steadying cords, with weights 

W and Wi, the latter running 

on pulley P; S S, spindle turn- 

ing in brass bearings; Y, iron 

supporting the sides of tele- 
scope on two screw pins. 

The Y spindle head suspend- 
ing the sides of the telescope is 
much steadier than a swivel 
joint under the telescope tube. 
Height to pivots of telescope 
about 6ft. 

SUFFOLK AMATEUR. 


CONSTRUCTING AN ACHROMATIC LENS. 

Sir,—As many of your readers seem to be attempting 
what is certainlyan immense undertaking for anamateur, 
making an achromatic lens, and as they also appear to 
be without adequate help, in theshape of proper formule 
for shaping the curves of the compound lens, I send you 
for insertion the following table, calculated by Sir J. 
Herschel, of the dimensions of an aplanatic double qb- 


such table as the accompanying before proceeding to 
make the lens. This uncertainty in the working is the 
chief cause of the high price of good lenses. I may 
just mention that Sir J. Herschel’s figures are generally 
found to be the most trustworthy of any yet extant, and 
the refractive powers for which the table is calculated 
as near the average as it is possible to be in so changing 
an element. The curvatures of the interior surfaces are 
also so nearly alike in his construction, that no serious 
error is committed by neglecting the difference, and 
cementing them together. , ae 

“S.J. G.” should have said if it is necessary his teles- 
cope be cheap or not, also whether portability and a 
large field of view are essential. In the absence of these 
conditions, it is not very easy to advise him with profit 
to himself, p . 

. “C, J.” can procure the lenses he requires at any 
optician’s shop, Mr. Cox, Skinner-street, London, for 
example, or Dancer, or Slugg, in Manchester. The 
terms I used, viz., a 5ft. double convex and a lin. double 
concave, are the only ones that would be understood by 
the optician. The same construction will do both for 
celestial and terrestrial objects; only for the latter I 
would advise an additional eye-glass of, say 2in. 
focus, as so high a power and so small a field, as the 
other gives, would not be very profitable when applied 
to sublunary concerns. An achromatic object glass- 
would certainly be the best, but to have any useful 
diameter, it would cost many times more than the non- 
achromatic telescope altogether. He will obtain by far 
the cheapest achromatic lens from Mr. J.T. Slugg of 
Manchester. If such alens be. preferred, I would rə- 
commend the use of a Huyghenian eye-piece for general 
celestial purposes, as it possesses a much greater field, 
though not the distinctness of the Galilean, reserving the 
‘latter for scrutinizing minute points afterthey have been 
cursorily examined by the former. The construction of 
the Huyghenian eye-piece is very simple, and consists 
of two plano-convex lenses, the proportion of whose 
foci are aslto 3. These are fixed in a tube, ata dis- 
tance apart equal to half the sum of their focal lengths, 
witha stop midway between them. The lens of shortest 
focallength must be outermost, and the plane sides ofboth 
turned towards theeye. I have never tried the telescope I. .- 
described on the features of a person, but when the sun 
is shining upon a church tower at. three miles distance, 
the air being very clear and the telescope fixed 
upon an extremely steady stand, the marks showing 
minutes round the clock face may be easily distin- 
guished. 

« Achromatic ’? will see by the table that the curves 
of his object lens are incorrect. His eye-piece is also 
wrongly constructed. The lens he calls the field glass 
is too far from the one nearest the object glass, while 
that he calls the amplifying glass (in reality the field 
glass) is of too short a focus, and is placed too near the 
eye-vlass. , ' 

In reply to “J. R.” the muriatic acid occupies the po- 
sition of the flint glass in a triple achromatic lens,— 
that is, between and in contact with the two lenses of 
crown glass. These lenses are mounted in a cell, quite 
parallel with each other, perfectly centred, and only | 
about the tenth of aninch apart. The acid is then 
poured in between them at some orifice in the cell made 
for that purpose. The cell should be made of gutta- 
percha, as the acid has no action on that substance. 

T have been unable to obtain sufficient practical infor- 
mation concerning this lens to render the making of it 

a certainty at the first attempt, and have been hitherto, 


Compound focal length ... 


ject glass, made of glass possessing a given refractive 
I must, however, warn your 
readers that they must not be astonished if, after work- 
ing a lens according to this table with mathematical ex- 
actness, they find itcome considerably below their ex- 
pectations. There seems to be someas yet unfound defect 
in our theory of achromatic lenses, owing to whieh the 
best formule yet computed are only approximations to 
the truth ; inasmuch that a lens-maker, if working only 
according to table, is often obliged to grind an 
astonishing number of lenses before he can match a pair 
satisfactorily. In addition to this, it is hardly possible 
to obtain. two samples of glass possessing the same re- 


placed in the same position. There may be various | fractive and dispersive powers, so that it is necessary 


changes in the position of the cords and weights. The 


first to measure these powers in any glass you mean to 
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Dimensions ofan aplanatic object glass :— 
Refractive index of crown lens = s is es e 1,524 
Ditto ditto of flint lens ... . aí io E a 


from pressure of other matters, hindered from investi- 
gating it. I intend shortly, however, to construct a 
large one, and for that purpose shall use in place of the 
simple convex lenses, Sir J. Herschel’s combination. for 
destroying all spherical aberration. This consists of 
an outer double convex lens, and an inner meniscus,— 
the convex side of the latter being turned towards the 
former. As the quantity of antimony held in solution 
by the acid depends upon the refractive power of the 
crown glass, the best plan will be tostart with simple 
acid, and add more and more of the metallic solution 
until the desired effect be obtained. o l 

“ Jupiter’? may measure the refractive powers of 
solids, by forming them into prisms, transmitting a ray 
of light through them; measuring the angle that the 
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path of the refracted ray makes with that of the inci- 
dent one, and comparing this angle with that of a ray 
transmitted under similar conditions through a prism 
of some substance the refractive power of which is 


known—pure water for instance, the index of refraction 


-of which is 1°336. The proportion then will be, as the 


‘angle of the refracted ray in water is to 1'386, so the . 


angle of the same ray-in the unknown substance is to 
its refractive power. The refractive power of fluids 
may be measured ina similar manner, by enclosing 
them in hollow prisms of parallel glass. 
this method, by far the better plan is to use homogeneous 
light, otherwise the differing refrangibilities of the 
components of the ray are very apt to lead to error. 
If ordinary light be used, the mean ray must be taken ; 
that is, the one equally distant from the extremes of 
the spectrum. The dispersive power may be mea- 
sured by finding the indices of refraction for the extreme 
rays of the spectrum, the relation between the difference 
of which, and the excess of the mean refractive power 
above unity of the substance examined, is the power 
required, In pure water, for instance, the difference of 
the indices of refraction for the extreme red and violet 
rays is 0'012. The mean refractive power is 1'336, the 
excess of which number above unity being ‘336, we thus 
0:012 ; 
get = 0'035, the dispersive power required. Itis 


scarcely necessary to add, that the refracting angles of 
a used in such researches must be precisely 
alike. 

“H.G. S.” is right. The small star just visible to the 
eye is named Alcor, and is more than suspected to form 
æ portion ot the system of which Mizar is the centre. 
On looking through the telescope, two more are seen 
between these two, of which the one nearest Alcor is 
not as yet supposed to be any. compo- —~ 
nent of the system, put the one nearest 
Mizar (which is only about two seconds 
from it), performs its revolution round 
that star in about 60 years, and has already 
completed one circuit, since its discovery by 
Sir W. Herschel. M. Moss. 
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BAROMETER CONSTRUCTION. 


Sir, —I have seen some letters in your 
journal on an improvement of the baro- 
meter, which have led me to suggest the 
following :—Let a barometer tube, having 
a very small bore, be bent at right angles, 
as in a, b, ec, Let the bulb a, be, say, 
twenty times greater in diameter of bore 
than the tube b, ce. Then, for every inch 
that the mercury falls in the bulb, it will 
occupy twenty of tube b, e. By this means, 
I think, the variation of atmospheric 
pressure might be measured with very great 
accuracy, for the tnbe b, e, might be any 
required height and graduated to any 
extent. Will ‘‘Plodder’? give me his 
opinion ? H. M. M. 
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BREATHING APPARATUS. 

Sir,—The breathing apparatus recently tried by M. 
Gallibert at Plymouth Dockyard is constructed on an 
entirely different principle to the one described by R. 
Bradbrook, as that gentleman will at once perceive by 
referring to a letter inserted in the ENGLISH MECHANIC 
for June 2nd, 1865, in referenceto Mr. Bradbrook’s ap- 
paratus. I believe that he will find a description of a 
contrivance nearly, if not just the same, in “ Hebert’s 
Engineer’sand Mechanic’s Encylop ædia,” London, 1835, 

Rochdale-road, Manchester. J. HACKING. 


THE LATHE AND ITS USES. 
Sir,—I am glad to see a renewal of your very explicit 
and useful articles on the turning lathe. As a very 
slight addition thereto, I send a figure of a “‘parting’’ 


tool. The usual tool figured thus being a 
single point, increasing in thickness to its 
extremity, to enable it to clear itself in the 
cut, by _ wearing thin, loses that ad- 
vans tage. I use a tool of equal 
thick- ness with two points, 
thus, made less hard in temper 
and si- milar to saw teeth, sharp- 
ened and set like such teeth. 
Such a tool, by a slight twist- 
ing of the handle, may be always made to 
clear itself in the cut, Perhaps three 


points might be an improvement. 
SUFFOLK AMATEUR. 


REPLIES TO QUERIES. 


Tan Art or LitnHoa@rapuy, published by D.G. 
Berry, High Holborn, opposite Chancery-lane, will give 


« Felix” some of the information he requires; the price $ 


is 1s.—W. E. H. , l 

Back Jaran.—If D, Whale will grind lamp black 
very smooth (on a marble slab with a muller) with tur- 
pentine, and then add copal varnish to the proper con- 
sistency, he will find ita very good blackjapan. Two or 
three coats should be given and the box warmed before 
applying it. —W. E. H. 

Gitpine Zınc.—“ Excelsior ’’ will find the best way 
to gild zine is first to coat the zinc with copper by the 
Electrotype process, using an alkaline copper bath, and 
then oo on the copper, which takes gold very readily. 
—W, E, » 
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-it would do for a small marine engine. 
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Giupiné Woop NosBs.—A. very good method for gild- 
ing wood nobs, as required by “‘ Gold,” is to use‘' Bes- 
semer’s’? gold paint, 1s. per bottle, to be obtained at any 
colour shop.—W. E. H. 

Ercuine Cast Izon.—ZJ. Barlow will find that a solu- 
tion of common salt and sulphate of copper in water 
will etch on cast iron, and also I believe on any other 
metal.—W. E. H. . : ; 

LusEicating.—* Beta ’? may use his grease as follows, 
for lubricating :—Dissolve about 50lbs. of soda in boiling 
water (three or four gallons), then melt in a copper 
about a hundred weight and a half of the grease (tallow 
and palm oil are best); after it has cooled a little pour 
in gradually the soda, stirring it all the while till it 
cools.—W. E. H. 

CEMENT.—The following will perhaps suit J.M. 
Danks :—Take 40z, resin and melt it. When melted add 
loz. of dry plaster of Paris, finely ground.—W. E. H. 


STEAM Enernx.—In answer to “J. S. 68.” in ‘f Sub- 
scribers’ Notes and Queries,” respecting his steam 
engine, the drawing looks to me like an oscillating 
cylinder lying on its side, showing the bottom end. 
The large lump top in the diagram is meant for the faced 
side for steam ports, the bottom for a small steel set 
screw, to work into its centre. Ifan oscillating cylinder 
; I have sent a 
rough drawing so that “ J. S. S.” may understand better 
my explanation, —J. WILLIS. . 


Fig. 1 (Cylinder and Parts).—A, cylinder; B, faced side ; 
C, boss, which works against faced side: D, cross- 
head; E, set screw; F, small boss; G, stuffing 30x; 
H, steam cock. 

Fig. 2 (Brass Boss).—A, B, ©, D, steam ports; E, F, ex- 
haust holes. 

Fig. 3.—P, showing pin in centre, 

Fig. 4 (Cylinder Steam Ports).—H, F, drilled at right 
angles; P, small hole for pin, | 
SULPHURETTED HYDROGEN Gas.—In answer to 

= Thomas Gant’s” inquiry in No. 70, I beg to inform him 

that sulphuretted hydrogen gas is made by pouring 
threeor four parts of muriatic acid on sulphuret of iron. 

The latter is made by melting together sulphur and iron 

in å crucible, and running it into a block; it should then 

be broken into acoarse powder. I should think large 
plaster casts might be best coated by enclosing them in 

2 box, or under a glass shade, with the vessel in which 

the gasis being generated. It is perhaps unnecessary 

to say that in consequence of the offensive smell and 
unwholesome effects, none of the gas should be allowed 

to escape into the room.—C. H. Q. 
WEATHER-GLASS.—Will J. E. Bird kindly inform me 

how long the glass tube should be for his weather-glass, 

and what size, and of what depth the water? Should the 
tube float high out of the water, or sink to the level, or 
under the water ? How should the graduation on the tube 
be used, since I suppose the height of the tube to 
depend on the height of the water in decanter P—C. H. Q. 


THanxs to‘ Dædalus,” No. 70, for his clear answers 
to my inquiries.—C. H. Q. 

ASTRONOMICAL TELESCOPE.—In reply to many readers 
who appear desirousof constructing an astronomical tele- 
scope, I send a description of one I made for my amuse- 
ment some time since, and which succeeded beyond my 
expectations. It is a small reflector, on what is termed 
the front view principle, in which the observer turns 


his back to the object and views the image (thrown. to 


the side of the tube by the speculum being tilted on one 
side) with an eye-piece without the interposition ofa 
small mirror. The speculum, which I cast, ground, and 


polished myself, is 43in. in diameter, and 5ft. 3in, 
focus, the tube, an octagon made of common deal, is 

žin. diameter one way, and 6$in. the other, and 5ft. 3in. 
long; the speculum is lodged in one end of the tube, 
with three screws at the back to adjust it with; at the 
other end atthe side is fixed a sprigg piece into which 
slides the eye-piece, an ordinary Huyghenian, to admit 


| the eye-piece and give room for the observer’s head with- 


out interfering with the light which proceeds from the 
object to the speculum. The tube is made 2in. wider 
one way, aS before mentioned. The stand, although it 
answers its purpose tolerably well, is but a.makeshift, 
being partly made with an old table, and therefore not 
very steady with this instrument. Although so rudely 
constructed. I have divided several double stars which 
were considered, tests for a good 3łin. achromatic, viz. 
7 Leonis, ò Serpentis, 9, Dragon, the quadruple star, 
e Lyra, also Castor, q Herculis, and y Andromeda, the 


two last, from their contrasted colours, being beautiful 
objects. The cost of this instrument, including eye- 
piece, but exclusive of tools, did not exceed 25s., and I 
should think if made with a silvered glass speculum of 
good figure and polish, would be quite equal to a 3hin. 
achromatic, and, from the simplicity of its construction, 
better adapted than any other form of telescope for 
any, Proe readers to try their hands at making.— 


GYROSCOPE.—To make a gyroscope, get a brass ring 
AAA, about five inches in diameter, half aninch broad, 
and 4 inch thick, having a projection, B, at one part. On 
the flat surface of the ring, near to B, must be a smali + 
lump; c, also another just opposite D. These must be 


FIGQG.I. 


screwed on by two small screws each, and are for the 
purpose of holding the spindle E E, which must turn 
freely on these centres. At the middle of this spindle 
must be fixed the disc, F F, which should be about two or 


. three times as heavy asthe ring. A hole must be drilled 


through this spindle at some convenient part for the | 
string. The method ofusing is this :—The hole in the 
spindle must be threaded with a piece of string and the 
disc turned round, winding the string up the same as is 
done with ahumming top. The string is then drawn 
sharply out, and the disc made to spin rapidly round. 
Ifthe instrumentis then supported by aloop of string , 


or on a point at B, it will (instead of falling to the 
ground as might be supposed) remain in a horizontal 
position, moving round B, as a centre. (See engraving). 
Thering A A A, should be placed horizontally.—W. E. H. 

“ HARTHWIRE’S”’ difficulty with insulated wire may, I 
think, be overcome completely by using cotton covering, 
and then drawing it through a heated composition of 
resin, pitch, and gutta percha. He will find full instruc- 
tions given in the Ist. vol. of the EneLisH MECHANIC.— 
R. PARKINSON. ee 

AMATEUR ASTRONOMER.—I was amazed a short time 
since by an amateur astronomer writing to say that he 
had failed to find Jupiter’s moons, with a new telescope | 
of hisown construction. If he still labours under the 
same difficulty, I beg most respectfully to inform him 
that he may see the satellites in a common looking- 
glass.—T, T, PARKINSON. 

Srrings ror Æonian Harv.—If Eustace J.. Kitts 
(No. 75) will communicate with me by letter, or other- 
wise, I can supply him with the strings he requires. My 
address is, H. HARDING, 74, York-place, Barnsbury, 
London, N. 

Ants (vol. III, page 287).—Lime, camphor, turpentine, 
tobacco water, are allemployed to destroy ants. The 
mode ofapplication must be guided by circumstances, 
— SUFFOLK AMATEUR. ; 
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_ the limb of sextant moved for each 


AMATEUR TurNERS.—There isan error inthe drawin 
ofthe method of-marking spirals which the olla wing 
Will set right. Read‘ one turn in four inches,’ as 
Suggested, and letter as here shown. The description 
Says, “each of these first divisions must be divided into 


four”? (always the number of the longitudinal lines) ; 
the drawing shows them divided only into two. The 
reader is requested to add the lines and letters, which 
will correct the drawing. The latter was unfortunately 
not done by the author, nor any of the drawings of that 
and the previous number, hence one or two: errors crept 
in and passed unnoticed. Perhaps the following may 
make the method more clear:—main divisions (into 


12 inches. 


three of four inches each), thick black lines, secondary 
subdivisions marked 1, 2, 3. The return of each spiral 
is dotted. Bisthe cross section, showing the position 
of the longitudinal lines, of which there are four, to cor- 
respond with subdivisions. The “kind of plane” named 
was designed by a regular workman for hisown use, and 
was made thus and grasped in the fist, or rather hollow 


of the hand. The iron was like c, sharp at one edge, 
the block of wood being slightly bevelled off in front of 
the cutting edge. The workman, who made scores of 
these twisted works for the trade, of all dimensions, 
would run this along the hollows, while the lathe was 
in motion, with great speed and accuracy. He marked 
the spirals as described, and then grasping the work 
in the left hand, and the gouge in the right, turning 
the work round with the former (the cord thrown off the 
wheel), he cut out the wood boldly in large pieces with 
little apparent care, and perfect ease. Then came the 
plane described above. Thesame man told me he could 
thus finish three or four bed posts in one day, and that 
this was the common method, except. where machinery 
was made use of. Imay observe here that one or. two 
carrespondents have quite overlooked the fact that I 
had written of hand-turning only, 
rest work, up.to the. above description. The marker I 
contrived need not rest on anything. Keep the straight- 
edge close to the cylinder and press on the knife back. 
rea Bevan is answered in the above.—PRACTICAL 

AND. 

Fisging-rop (page 311).—Hickory is the best wood 
with eane tops ; lance wood is too heavy. For varnish 
any strong spirit varnish may be used; oil varnish is 
too sticky in the hand.—SvurroLre ‘AMATEUR. 

AGRICULTURAL MANURES (page 358).—Stockhardt’s 
* Agricultural Chemistry,” «Bohn’s Scientific Library,” 
price 5s., may be useful to Frederick Mitchinson.,— 


SuFroLk AMATEUR. pou 
"(page 408).—If“ @. P.” would 


Dıvıpıiya SEXTANTS i 
consult some Encylopædia for an account of Ramsden’s 


dividing engine, he may probably form some idea of the 
complicated mechanism required for so accurate a pur- 
pose, and should conclude that such an operation 1s 
beyond the skill of an amateur. Take for instance a 
gin. radius box sextant, and the query is about this: To 


divide lin. into 1,200 parts, the principle on which Rams- 


a fixed marker acting upon 
division by a tangent 
screw, gearing or working in an accurately divided 
milled edge, of circular plate, to which the sextant 1s 
firmly secured.—Surrotk AMATEUR. 

UNDERSHOT WATERWELEL.—If “ Waterpower ” had 
stated the quantity of water his wheel received, and the 
rate at which it moved, hemight have had something like 
an answer to his question. However, ifhe will ascer- 
tain those facts, he may work out the question for him- 
self, as follows:—The effectual part of the water is 
generally reckoned at $ the whole quantity for an under- 
shot, and 3 for an overshot, therefore, ifhe multiply the 
speed of the wheel in 
tity of water, in pounds per second, he will have the re- 
quired answer in pound. If he requires the horse- 
power of his wheel, he must divide the answer by 
33,000, this will give the horsepower. Perhaps “A 
Practical Hand” may give him a better answer to his 
question, this is a theoretical answer.— HxXCELSIOR. 

Gun Rzcor.—if * W. C.” will reflect for amoment, he 
will see that the recoil is caused by the repulsive force 
of gases generated by the explosion, and also the report 
is nothing. more nor less than the explosion of the 
gases, and the sudden expansion of the enclosed air. 
If oxygenand hydrogen come in contact with fire they 
‘will. explode with a loud report, EXCELSIOR. 

Ginping. on Parnz.—The paint must first be 
thoroughly dry. The letters must be now written on the 
paint with gold size, and allowed to get a little dry, or 
else the writing will appear dull. Now press the gold 
leaf on the size, and rub it down with a piece of cotton 
wool. . If by accident you have more than one thickness 
of gold it will appear dull, —ELCEKLSIOR. 


den’s dividing engine acts is 


Í not learn anything definite? A correspondent in India, 


not machine or slide’ 


feet per second, by 3 of the quan- ` 
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Divisron OF SEKXTANTS, &c,—Although in answer to 
query (vol. iii, p. 408), I have endeavoured to show the 
difficulty of so delicate a division as that required 
is, I wish to add a plan for those who are satisfied. with 
an approximation, as it may be found useful for other 
purposes and for any odd numbers wanted on the edge 
of a circle. Method of proceeding :—Provide a strip of 
metal (tin plate may answer the purpose) Fin. to lin, 
wide, mark a straight line down the centre; on this line 
with a double-ended punch make a succession of holesat 
equal distances, by inserting the end of the punch (which 
should for the purpose be left longer than the other end) 
in the first hole as a guide to the place of the next, The 
strip thus punched, with one more holethan the number | 
of divisions required, is to be bent round a circular disc 
of wood turned down until it fits round such disec as 
tightly as may be, the two last holes being over one 
another, and pinned together. This will forma dividing 
plate as accurate, probably, as any within reach of 
amateur construction.—SurroLK AMATEUR. 


OUR SUBSCRIBERS’ NOTES AND QUERIES. 


_ BRICKMAKING ON THE Humpre.—Can any reader | 
inform me whether bricks are now made from the silt of 
the river Humber, or other rivers in England; and 
tell me where I can learn anything of ‘‘ Oates’ Brick- 
making Machine,” as I have inquired in Hull and can- 


asks me if I can give him “the analysis of the Humber 
silt that they are making bricks. of at Grimsby, and 
if I can obtain a model of the clamps they are 
using there, also if I can get any information about Mr. 
Oates’ brickmaking machine, how it is working, and if 
it has been superseded.” Any information on the above 
will greatly oblige, as I cannot learn anything about 
these matters.—J. S. 

FRENCH PonisH.—! shall be thankful if some reader 
will inform me how to make a French polish for carved. 
work, so that it can be laid on with a brush.—Tywx- 
SIDER. ! 

Harr Springs ror Warcars.—Can “ Horologer ”.in- 

form me how to find the proper strength of hair springs 
required for different sized watches, and say if there is 
any means of gauging or trying them, and what meansare 
used for reducing them when they are too strong. I 
should also like to know how to get the depth for put- 
ting cylinders in Geneva watches.—CoUNTRYMAN. 
. WoRKING ENGINE By COMPRESSED Arr.—I have two 
engines, and one compressed air pump, both the engine 
cylinders and barrels of the pump are all of the same 
size. Now I want to work one of the engines by means } 
of the compressed air, say at a pressure of 301lbs. to the 3 
square inch; what pressure of steam per square inch 
will be required to work the steam engine so as to obtain 
a sufficient supply of air from the pump to keep the air 
engine at work ?—MANCHESTER. 

Worms In Woop.—Can any reader inform me of the | 
cause of worms in wood, and say how they germinate 
therein? I commenced working a piece of wood in 
which no outward signs of worms appeared ; but before | 
I had brought it into the form and size required, I found j 
it unfit for the purpose intended, for the inner part was | 
worm-eaten, Can anyone explain this mystery, can the 
stagnated sap in the wood cause worms, without the eggs | 
or larvee being deposited ?—RATHER MYSTIFIED. 

MACHINERY FOR Pasting CarpBoarp.—Can any 
mechanical reader kindly give us information respecting | 
machinery for pasting cardboard? We see a machine 
alluded to as “‘Comfrere’s,”’ but find it difficult to ascer- } 
tain its capabilities or price,—J. and F. | 

Constructing BaATTERY.—Will some reader give the } 
information I require? I am constructing some cells. ; 
(copper) for Danieli’s battery, and the solder I intended `} 
using I am informed will be acted on by the solution of | 
sulphate of copper. Ifsuch is the case is there nothing | 
Ican do to prevent it? Ishould have thought that: the 
copper being deposited on the sides of the cells would } 
also have been deposited on the solder where exposed | 
and so have prevented any action.—SELr TAUGHT, 

ELECTRO-MAGNIT Ewarnz.—Can any subscriber | 
inform me how to set about making an electro-magnet 4 
engine (motive) ? I do not know much about electricity, | 
go if some brother reader will let me have a description. 
of an engine as simple as possible I shall feel obliged.—: | 
WatcHMAKER. 

FounDER WANTED.—Will any kind reader tell me the: | 
address of a founder who will cast a model cylinder 12in.. 
in the bore, in malleable cast iron with the ports in, and. | 
also the price?—W. B i 


l 
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at Valentia to telegraph to Newfoundland; what is the: j 
size of the battery on board the Great Eastern; how are 
the signals made, by needle instruments, or printing: } 
instruments P—M. DORMAN. 

Epossing In Camzo.—Will some kind reader inform. | 


me how embossing note paper and envelopes in cameo: } 
is performed; of what materials the colours are made: } 
an embossing press with. } 


and how applied? I have 
revolving die and counterpart.—MZEIBION. 


Yacumr Burnpine.—Will some nautical reader of the ; 


Ewenise Mzcwanic tell me whether a yacht with 25ft.,, § i scare! ne 
R. Girow1pGz.—The information has already appeared 


26ft., 27ft. or 30ft. keel would be a safe craft to run from. i 
Liverpool to the Isle of Man, and stand a fair gale; 
what beam would she require, and what rate would she 
goat; what would such a yacht cost to build, including 
all sails, compass, fittings, and pumps, in London or 
Liverpool?—P rr Try. 

Prick or Lens, Formunsa.—Will some correspondent 
ofthe Exguısau MECHANIC give me the price of a Sin. 
condensing lens 17in. focus for solar camera and where 
it can be obtained; what is the formula for an acetate 
of soda bath to be made with Sutton’s chloride of gold. 
and calcium P—INQUIRER- : 


Horzzontan En@ine AND Bortrr.—Will any corre- 
Spondent give me the dimensions of a one-horse power 
horizontal engine and boiler, or inform me where I can 
obtain the drawings ? Perhaps our useful brother sub- 
scriber “ Siamnesé Twins” will help me.—A Constant ` 
READER. : . 

ELLIPTICA} Corrine Franz.—I am about making an 
elliptical cutting frame, and shall feei obliged if some 
correspondent Will give me a sketch ofthe separate parts 
of the instrument. I cannot clearly understand the 
way the tangent s¢rew and worm wheel act upon the 
frame which holdsthe cutter. Will not friction wheels 
do better, or at legst, as wellas cogwheels ?—T. T. Parx- 
INSON. 

BOILER Firrrve AND MUSICAL Instruments,—Will 


| some kind subscriber assist mein the following? I 


have a boiler fitted for heating water pipes. Tt is ajug 
boiler, and about 25ft. above it is fixed the feed cistern. 
What is the reason of a noise in the feed cistern like 
hammering? The pipes are fitted properly together 
with air pipes, &c.,and work well; I should like toknow 
how the brass ana copper pipes of musical instruments 
are bent so nicely without flattening them.—A PLUMBER.. 

Woop Mzasvurz.—I shall feel greatly obliged if any 
reader will inform me of a superior wood measure to 
that of “ Hoppus’s.”—WHITEHAVEN CASTLE. 

Organ Pire.—Will any kind reader inform me how a 
wood organ pipe is voiced ready for the tuner ?—X. Y. Z. 

-BaroMETEr.—Will “ Plodder” say how the combina- 

tion tube barometer he describes works; what keeps 
the mercury suspended in the tube, and what does he 
mean by the “water bulb ” barometer P—A. R. M. 

FLY-WHEEL TOR MODEL Enernz.—I am just finishing 
a model of a steam engine, about 4-horse power, and 
want a fly-wheel about 14in. diameter for it; will any on 
kindly inform me what weight it should be, and where 
I can get one at a moderate price?P—T. M. P., 21, 
Lombard-street. 


i ANSWERS AND NOTICES TO COH- 


RESPONDENTS AND READERS. 


Sprran.—See letter of “Horologer,” in No 77. 1f that 
does not give sufficient information write again.. 

J. C. G., Davies-street.—Too crowded again, most likely 
next week, 

DEFENDER.— You may rest assured that there is nothing 
immoral in the game of chess. It is so far from a 
“gambling game,” that we recommend itas a study 
to all who have leisure tor such pastime. toe 

H. F.—There are so many that we really cannot give 
the information, any respectable maker will readily 
explain the construction to you. | a 

Poor Working Man.—All the information you seek 
has already appeared in this journal. 

R. Sureson.—Letter wood is one of the costliest woods 
which Guiana possesses. It is very hard, of a beautiful 
brown colour, with black spots, which have been com- 
pared to hieroglyphics. The spotted part is only the 
heart wood, which is seldom more than 12in. or 15in. 
in cireumference. It is adapted for cabinet work of 
small size and for veneering only. 


| A Worxine Mecuanio.—You are perfectly correct. 
1C. H. Q 


.—Always address to the Editor, 2 and 3, Shoe- 
lane, Fleet-street. 

A BueInneR.—The information you require has ap- 
peared more than once in these pages; search back 
numbers. No charge is made for inserting letters. 

T. G.—The subject has been fully treated in our columns 
at various times. Consult the indices to the volumes. 
Your plan is well worth carrying out ; have you ac- 
tually tried it? Belief is very good in its way, actual 
proof, or experience, is better. 

Bryponz.—You can purchase either a Ferguson’s or & 
Daniell’s pyrometer for £5, at Ladd’s, in Beak-street, 
Regent-street. 

A. J. Murray.—tThe Chemical News is published weekly 
—price 4d. It isa very useful an well conducted 
journal, but scarcely rudimentary enough for your 

‘purpose. You had better: purchase Weale’s little 
work, “Rudimentary Chymistry,” by Professor 
Fownes, F.R.S., price one shilling. 

HENRY Strone.—A similar. process and diagram ap- 
peared in the first volume of the ENGLISH MECHANIC. 
& Photo” has been answered by another correspon- 
dent. g l 

B. M., Clay Cross, Manchester.—Must be inserted as an 
advertisement. : 

E. H. R.—The same process. ~ 


TeiRGRAPHIC.—Can any reader give me the following” 1 Dicky Sam, and a dozen others cannot have’ their 


information :—What is the exact size of the battery used. į 


wishes complied with. ‘ Practical Hand” treated 
of the turning spirals by hand only, and could not alter 
the arrangement of the series by introducing ma~ 
chine turning and self-acting lathes. All will come in 
hoped the series will eventually 


good time, and it is 
“Dicky Sam” wants dinner 


satisfy all inquiries. 
pefore breakfast. 

A Reapzr.—The hen turns the eggs morn than once a 
day, but we cannot say how many times. Probably 
eack time on returning to the nest from taking food. 

SnyDENT.—Why not search round the old book stalls ? 
The price will depend upon scarcity and condition. 


in these pages. 
Musuroom.—Apply to Mr. Cox, 
Snow-hill, London. l 
J. W. H.—Your announcement cannot appear Lin the 
Exchange Column. It must be paid for as an adyer- 
tisement. 
Vuga Kent.—We shall be glad to hear from you at 
any time. f ; 
Henry Epwarps.—Advertise for a partner to assist: 
you in carrying out the invention, or endeayour to 
gell it to a respectable firm, 


of Skinner-street, 
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PHILLIP Smurra.—]l, The wood could be coated with 
solution .very easily, but would not answer for cork- 

- ing purposes. The paper would be still more useless. 

. 2, If you can succeed in making such a box at a cheap 

_ rate, you will soon find a purchaser. 

Davip CopPpERFIELD.—Already answered. . 

J, JEFFERSON, Brighton.—We are willing to receive 
communications from you as soon as may be con- 
venient, 

` Epwin Baxrr.—Tools once drawn and numbered do 
not require to be re-drawn, a reference to Figs. 
51 and 59, being henceforth sufficient. They are 

: $0 drawn and numbered in page 428. And the 

. words which Edwin Baker persists in denying are in 
plain print as stated, “ make the hole conical.” To 

:. correct a faulty pair of callipers is not difficult, and if 
eee from a first-elass shop, they ought not to be 
aulty. 

W. Waxuin.—According to Desaguliers a horse raises 
27,500lbs. 1ft. per minute.. 

N. Burprrt.—There are some second-hand lathe shops 

. in Cowcross-street: you will find there, doubtless, 

` what you seek. l 

F. Moor.—The London urn is beaten up from the sheet 
of copper, after being annealed. When worked near 
to the shape required it is tinned inside, then bronzed, 
receiving its complete shape in the planishing. The 
“furniture ” is all cast, and is partly screw-fastened, 
partly soldered on. The work, though tasteful, is a 
very dirty one; a good man gets good wages. The 
process of urn bronzing is exactly similar to that of 
medal bronzing. 

G. HowELL.—Many thanks for your kindness; we will 
do what you require, ad Ti 

S. Bout.—We decline the controversy, it is not worth 

the space. > 

P, Stzvart.—Not certain about the date;:but any man 
at Caird’s will tell you. Innes, in ‘Greenock, will 
supply you. E 

. Nero.—We cannot answer any questions respecting 
quacks and quackery. l 

S. W. Everzrt will receive attention from the writer. 

Sau Suvee, HE. V. J., W. H. L., and others’ communi- 
cations will appear next week, we have not space for 
another line in this number. Many interesting articles 
are crowded out. 

ExprRiment.—Substitute for the Leyden jar a “ fulmi- 

- nating pane,” consisting of a square of common 
window glass about 15in. square, coated on either side 
with tin foil; attach to one of the coatings a band of 
foil, of sufficient length to fold over. the edge of the 
glass and touch the other coating. Ifthis band be 
wound round a glass rod, the two coatings may be 
brought within any required distance of each other 
by simply winding or unwinding the foil ; adjust to 
the maximum striking distance, and turn the com- 

- mutator. You will now find the discharge to amount 
to a positive roar, the vividness of the light of which 
you will the better appreciate if you darken your 
room. 

FreD. Hargison.—If you wish to dissolve isinglass in 
spirits of wine you first soak it for some time in cold 
water ; when swelled, put it intothe spirit and place 
the bottle containing it into a pan of cold water, which 
set on thefire and heat toa boiling point ; the isin- 
glass will now melt into an uniform .jelly, without 
lumps or strings, which it is apt to have if not previ- 
ously swelled in cold water. A small addition of 

~ essential oil diminishes its tendency to become mouldy. 

‘PERTHSHIRE Manw.—Gallic acid is a peculiar acid obtained 
from nutgalls, divi divi, and other vegetable sub- 
stances, rich in tannin. It is used in photography and 
as a test to detect iron, and is well known as an ingredi- 
ent of black dye and ink, . 

Anvit.—If your rings and collars are made of the best 
cast steel you can not follow a better method than 
you now use, - l ae 

R. H. Hupson.—Ring and plug gauges are sometimes 
made of iron, and made to take the place of steel by 
being case -hardened previous to lapping or grinding 
to the proper size. . 

P. Q. R.—We beg to decline, the drawings would cost 
some fifty or sixty pounds to engrave. . 

Stupzmnt,—Look over the catalogues of Spon, book- 
‘seller, Bucklersbury; Weale, bookseller, High Hol- 
.born ; Virtue, bookseller, Amen-corner; or Atcherley, 
architectural and engineering bookseller, 106, Great 
_Russell-street, Bloomsbury. These gentlemen have 

‘__ fine collections of the works you wish to study. 

Water §.—You are wrong in theory, mere assertion 
without argument. 


Ricuarp Ligurroor.—You will find eight ounces of 


iron to six ounces of tin make a beautiful composition” 


resembling steel both in lustre and hardness. A less 
proportion of tin still adds to the hardness and 
brilliancy of iron. 

J, L—See vol. I. of the ENGLISE MECHANIC. 


CUR SUBSCRIBERS’ EXCHANGE CLUB. 


~The attention of the subscribers to the ENGLISH 
Mrcnanto. is especially directed to the advantages 
offered by this column. No charge is made for notices ; 
but the column is intended for the benefit of subscribers 
who wish to exchange articles only. For all who wish 


to sell, the advertisement columns are open at an ex- 


ceedingly cheap rate of charges. That much time and 
‘unnecessary trouble to all parties may be saved, sub- 
scribers are requested tO publish their names and 
addresses in their communications in this column. 
Subscribers are requested to condense their communi- 
cations.as much as possible. 
VIOLIN, &C., FOR VELOCIPEDE.—I have a very hand- 
-Some tenor violin by Banks of Salisbury, of fine tone and 
. great power; a boy’s violin of very sweet tone ; the body 


| for a good powerful Ruhmkorff’s coil, with commutation 


—I-have some very good books which I am willing to 
exchange fora Statham’s compound microscope or a 


of avery old violin; and an eight-keyed C clarionette. 
All these I will exchange for a good velocipede to carry 
two persons, for a small foot-lathe not more than 45ft. 
long, or a good astronomical telescope on tripod.— 
ScHOOLMASTER, Carlton Colville, near Lowestoft, Suffolk. 


DESIGNING MACHINE, &C., FOR ELECTRICAL MACHINE. 
—I have a. newly-invented designing and modelling 
machine of my own make; a newly-invented boot-lace 
machine for cutting scrap leather up into laces; and a 
box of wood carving tools, suitable for an amateur; also 
“ Gothic Ornaments,” by J. Thomas, Sculptor, and other 
works. Iam willing to exchange any of the above for 
an electrical machine, or any useful article.—Address, 
J. D. M., 3, Coventry-road, Warwick. | t l 
. TIMEPIECE, &c.—I have an eight-day timepiece in 
glass shade, value 50s. I wish to exchange it for-a tele- 
scope or good microscope. I have also a brass wheel 
12in. diameter, 144 teeth and pinion of twelve, which 
I should like to exchange for a bench vice or turner’s 
tools, or any useful article.—T. R. Y., Post-Office, Swine- 
fleet, Goole. 

Latuz.—I have a small lathe complete; the castings 
for a 6in. centre lathe, fly-wheel, crank and rest; and 
two small grindstones, with steel spindles and set pins. 
I will exchange all these for a good screw-cutting lathe, 
about Sin. or 6in. centre.—Address, Joun Evans, 78, 
Pearson-street, Wolverhampton. 

Coit MACHINE FOR REVOLVER.—I possess a small but 
very efficient coil machine, also one of Smee’s batteries, , 
the latter has not been used many times. I will ex- 
change for a small revolver pistol or air. cane.—H. 
POSTLETHWAITE, Misson, Bawtry, Notts. 

COIL AND BATTERY.—A good iron velocipede, light and 
strong, or other useful article, will be given in exchange 


and battery.—J. B., 14, Hawley-square, Margate. 

THrorrLe Vatve.—lIfany one has a small throttle 
valve, suitable -for the governors of a model engine, 
about 4 horse power, Iam willing to buy, ifcheap.—A. 
Crorts, 9, Military-road, Dover. 

CLrock WHEELS ror CYLINDER.—I have 24 brass clock 
wheels in good order, from 70 teeth downward, and some 
type suitable for a small press. I wiil give these in ex- 
change for a brass cylinder (vertical) with slide valve, 
of about lin. bore, 2in. stroke, finished.—Address, Mr. 
Joun Asurorp, King’s Norton, Birmingham. 

SMALL Engrne.—‘ Oldham,” letter received, but no 
name or address in it. Cannot buy without first seeing 
the article.—B. M., Clay Cross, Chesterfield. 

ENGINE For Laruu.—I have the cylinder of an 
oscillating engine, Gin. in the bore, llin. stroke, bored, 
trunnions turned, and bored. Cover and bottom turned 
bright, with gland fitted; piston rod turned with but 
strap, and keys fitted. Also the patterns of slide valve 


a workmanlike manner. I should like to exchange these 
for a good back-geared lathe, 5in. or 6in. céntre.—W. B., 
53, Thomas-street, Burdett-road, Limehouse. 

Booxs ror Latzz.—I have “ Tredgold on Locomotive 
and Stationary Engines,” nicely half bound calf; D. K. 
Clark’s ‘‘ Exhibited Machinery of 1862,” with beautiful 
plates and hundreds of woodcuts (published at 42s.) ; 
and D. K. Clark’s “ Recent Practice in the Locomotive 
Engine,” in parts, all quite new, which I will exchange 
for a nice lathe (about 2}in. or 3in. centre) for turning 
small work for model engines, &c.—T. M. Pznson, 21, 
Lombard-street, B.O. 

WATCHMAKER’S LATHE FOR Stram Enoine.—I have 
an excellent watchmaker’s centreing lathe, spring dogs, 
&e.. &c., which I am willing to exchange fora good 
model of a steam engine with boiler, in working order ; 
or an amateur’s foot lathe complete.—Address, E. I., 
Castle Cottage, Brooksbys-walk, Homerton, N.E. 

MODEL STEAMBOAT For Larux.—I have a beautiful 
and light hull of a steamboat, quite new, made to order, 
sailsfast, varnished within and without, allready for an 
engine, size 3ft. long, 54in. across, 4in. deep. This [will ex- 
change for a small lathe, model engine, or good con- 
certina.—B, Fraser, jun., 2, North View, Edge-lane, 
Old Swan. l 

SraĮmrs.—I wish to exchange a collection of 400 

foreign stamps for some good carpenter’s or engineer’s 
tools, cr books on a similar subject.—Address, F, J. H., 
2, Gresham-place, Newcastle-on-Tyne. 
Fornien Stamps.—I have about 580 foreign stamps 
in album, and an 8-keyed flute. I will exchange these 
fora small lathe, suitable for model making.—S. A. 
Luxe, Silcoates, Wakefield. 

Apprzrss.—E. Giles, Sedgley, wishes for the address 
of Mr. W. Leaton, 

CYLINDER Connxcting RoD AND PISTOLS FOR 
MODEL STEAM ENgIınre.—I have a beautiful cylinder 
3in, bore and 7in. stroke, also connecting rod for same 
beautifully fitted up ; also a pair of pistols very beauti- 
fully ornamented on the barrels and stock. I will 
exchange these for a good model engine, or galvanic 
sae equal value.—W. LEE, 23, Neal-place, Hunslet, 

eeds. : 

Booxs ror MoprL Locomorrve.—I have working 
drawing and designs in mechanical engineering and- 
machine-making with original essays on various subjects 
richly illustrated with woodcuts. I wish to exchange 
these for a good model locomotive and tender.complete. 
For further particulars apply to Joun Tuomps ON, 
Easington-lane, Fence Houses, Durham, 
Books For MICROSCOPE OR MODEL STEAM ENGINE. 


Statham’s model steam engine, or Statham’s “ Electrical 
Amusements,’’-—Address, for particulars, to J. TRIMBEY, 
307, Fulham-road, Brompton. 

PHOoTOGRAPHIC.—I have a good telescope, value 30s. 
flageolet, 10s.,a good stereoscope and 30 slides, also a 
neat gold locket and pin, both suitable for a portrait ; 
any or all of these I will dispose of for a carte de visite, ! 


and jacket and trunnion bearings. The whole is fitted in | 


rolling press, a good still, or some solid accessories for 
operating room.—Address, J, BRADLEY, 61, Sun-street, 
Keighley. . . 

` PHOTOGRAPHIC APPARATUS FOR SMALL LATHE.— 
Half-plate set of photographic apparatus, complete, cost 
£10, estimated value, £4.—Address, H. Goopwin, 16, 
Fleet-lane, H.C. 

For PHOTOGRAPHIC APPARATUS, SEWING MACHINE, 
REVOLVING STEREOSCOPE, OR Mıcgoscors —I will ex- 
change electro-magnetic apparatus, thermo-electric and 
magnetic; also a small pretty model of oscillating steam 
engine under glass shade.—Joun H. Bowxrr, Burnham 
Market. l 

FLurE AND Music Booxs For PHOTOGRAPHIC 
Apparatus.—l have a German flute, 8 keys, with sliding 
tube and screwed top, for altering pitch ; also Rinck’s 
“ Practical School for the Organ,” published at 36s., 
nearly new; Rinck’s “First Three. Months at the 
Organ;’’ “Cassell’s Popular Educator,” 4 vols., new ; 
and six parts of “Illustrated Exhibitor” (1851).. I 
should like to exchange any ofthe above for photographic 
apparatus (stereoscopic lenses preferred) of about same 
value.—A. Baynis, Great Barrington, Faringdon. 

STANDARD GEOGRAPHICAL OR MATHEMATICAL BOOKS 
will. be exchanged for a copy of the new edition of 
“ Arnott’s Physics,” and “ Johnston’s Atlas (General).”’ 
—JouN H. BowrErR, Burnham Market. ; 

CONCERTINA. FOR BarreRryY.—In No. 76 of ENGLISH 
Mzcuanic, in the“ Exchange Club,” Iobserve “X. Y. Z.” 
has an English concertina he wishes to exchange for a 
plating battery. Ifhe will write to me, perhaps we can 
come to terms, as I have such a battery as he requires. 
W. ATKINS, 82, Snargate-street, Dover. 

ADDRESS WANTED.—J. Mallett wishes to correspond 
with Mr. Parr. l 

MoprL SrraĮm Boat, &0., FOR BoIrLrR.—I have a 
model steam-boat, 6ft. long (flat-bottomed), with fore 
and aft cabins, engine-room, boiler compartment 
(copper bottom); also brass castings of two oscillating 
cylinders (lin. bore), with covers, and stuffing box. 
I will exchange these fora steam boiler, to kold about 
two quarts, or any useful article of equal value.— , 
Address H. W., at Mrs. Green’s, 1, Duke-street, St. 
Clement’s, Ipswich. ox 

LENS AND CAMERA FOR VELOCIPEDE.—I wish to ex- 

change a }-plate card lens and camera by Shepherd, 
for a light velocipede. No objection to a second-hand 
one.— Address A. Ascour, High-street, Manningtree, 
Essex. 
- CyLiInDER FoR Harmonium.—t havea good oscillating 
engine, which I will exchange for a harmonium, or 
a locomotive engine; the size of my cylinder is about 
2%in. by 1fin.—Ricuarp Frasrr, Engineer, Swan-hill 
Villa, Edge-lane, Old Swan. - . 
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ART NOTES. 


It is proposed.to erect a temporary building for the 
exhibition of the designs sent in competition for the new 
Law Courts. It has been agreed that it is desirable to 
have a carriage thoroughfare through Great Turnstile. 


‘into Lincoln’s Inn Fields; the site is to be surveyed. 


Mr, Gibson, one of the architects appointed to compete 
for the Law Courts, has resigned his chance; his place 
will not be filled up. ° 
We hope the directors of the British Institution will 

not persist in their intention of withholding exhibitions, 

either of living artists or old masters, next: year. The 

closing of the institution, for only.a year even, will be a 

serious matter to some ; and, although the lease of 

the house in Pall-mall has expired, some suitable place - 
might be found temporarily. on i 


SCIENTIFIC NOTES. - 


A MECHANICAL Finexr.—This is the name which 
Mr. H. L; Smith, of Kenyon College, U.S,, has given to 
a very ingenious mechanical appliance, which will prove 


. a boon to those microscopists who are engaged in the 


study of minute hard structures. Since the mere 
description of Mr. Smith’s invention occupies nearly 


three pages of Silliman’s American Journal of Science 


(No, 123), we must refer our readers to this source for 
details. The instrument seems likely to be extremely 
useful in delicate manipulation, since it can be made to 
move about in every direction over the stage, and thus 
to convey minute objects from one part of the field to 
another—and this, too, with the greatest precision, and 
in the most gradual manner. 

. Tun Action or tHE Hzrart.—Dr. G. Paton, of 
Toronto, records the results of some valuable experi- 
ments in a paper published in the Dublin Quarterly 
Journal of Medical Science. The paper merits a careful 
reading, and from the observations it sums up the author 
draws the following conclusions :—1. -The dilatation of 
the ventricles is synchronous with the contraction of 
the auricles. 2. No pause or interval of repose occurs 
during the dilatation of the ventricle. 3. The diastole 
of the ventricles precedes the systole. 4. The diastole 
is produced with a power and vigour which lead to the 
supposition that it is a vital active movement, and not 
simply resulting from the mechanical action of the 
entering stream ofblood. Dr. Paton’s experiments were 
conducted chiefly upon fishes and reptiles. 

Tur Broop GLOBULES IN JNnanrrion.—M. Panum 

has just published a paper in the Gazette Médicale, in 
which he opposes the views of Chossat. and Bidder and 
Schmidt. The following are briefly the conclusions at 
which he arrives:—(1) The proportion of colouring- 
matter in the red globules does not vary materially 
during inanition, (2) The relation of the quantity of 
blood to the weight of the body, as wellas the relation 
of quantity of the principal constituents of the blood, 
does not vary. (3) The absolute quantity of the blood 


2c __ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


[Sepr, 21, 1866 
Cover the ground well as you proceed. The wall should 
be divided by your eye into squares, advancing from one 
to another in regular succession and, of course, begin- 
ning from above. Unless for some special purpose, 
: your ground should never be pure white, but be stained, 

however little, with black, blue, ochre or chrome yellow 
to take off the raw appearance; where a coloured 
ground is needed, proceed in the same way as above 
described, commencing with a larger or smaller quantity 
of whiting, and tempering it in the colour to the degree 
required. 

Coal oil is a better substance for preserving potassium 
and sodium than naphtha. Incoaloil, sodium keeps its 
lustre for months, while in the purest naphtha it is 
dimmed in a few days. 

Pure, inodorous glycerine will completely absorb the 
odours of flowers, if you submit them to a digestion for 
several weeks in a well-closed jar, and in a moderately 
warm place. 

MopELLING. — Rice flour, mixed thick with a little 
cold water and warmed over a fire, may be mouldedinto 
busts, figures, bas-reliefs, ornaments, &c., very readily. 
When dry and hard, images thus formed may be polished, 
and will be found very durable. ; l 

A Powrrrut Emetic.—Bromide of cadmium is @ 
powerful emetic, three times more so than tartar 
emetic, and twelve times more effective than sulphate 
ofzinc. Halfa grain of bromide ofcadmium dissolved 

in a little warm water will be effective. 

Burns, Heat Srors, CUTANEOUS ERUPTIONS, &¢.— 
For soothing the irritation produced by these a mixture 
of four ounces of the yolk of eggs with five ounces of 
pure glycerine, will be found truly excellent. It forms 
a kind of pliable varnish, keeps well, effectually protects 
the part from the action of the air, and is easily removed 
by washing. It is, moreover, exceedingly simple, per- 
fectly harmless, and always within reach. 

Uszs oF Prtronnum.—In Germany it is employed by 
the tanners; it has also been experimented upon as 
fuel for steam engines both here and in America. It is 
also employed for keeping ina plastic state the clay 
used in fabricating hard china; for dissolving chloride 
of sulphur in the vulcanization of india rubber; for 
cleaning copper or iron, when added to rotten stone or 
black lead; for driving away insects; as a cure for the 
itch, etc., etc. 

Currine Grass Tusus.—A correspondent to a con- 
temporary recommends for this purposemaking a line 
with turpentine oil and then using the file. 

Microscorican.—M. Chevalier recommends in his 
Etudiant Micrographe the use of the essence obtained 
by distilling Canada balsam, as preparing objects more 
perfectly than any other fluid for mounting in the bal- . 
sam itself, 

~Ruvpars Wine forms an excellent ‘ foundation” 
wine to which any desired flavour can be added. It is 
what wine merchants call “ clean,” and is in every re- 
spect wholesome and good. 


OBITUARY. 

Tt is with regret that we announce the death of Mr. 
John Ashbury, the founder of the great railway factory 
at Openshaw. Mr. Ashbury was indeed a self-made 
man. He started in lifeas a wheelwright with a very 
small business, but soon proving himself to be possessed. 
of commercial abilities combined with unremitting 
energy, he engaged in various contracts by which was 
laid the foundation of a large fortune. A limited com- 
pany undertook the management of the Ashbury works 
some years since, but Mr. Ashbury retained an interest, 
and hisson, Mr. James Ashbury,continued to manage the 
works at Openshaw. Mr. Ashbury had just attained his 
sixty-first year. 


diminishes, put not in a greater ratio than the total 
mass of the tissues.. (4) The relative proportions of the 
several constituents of the blood do not vary. (5) The 
blood must be regarded, not as a material of nutrition, 
but as the medium through which such material is 
transmitted. (6) The fibrin and globules are not 
nutritive matters; but the albumen is, and it is this 
element of the blood which suffers a slight diminution in 
quantity during inanition. 

MAGNETIC Action or tHE Moon.—Proceedings of the 
Royal Society, 86, contains a paper by Lieut.-General 
Sabine, F.R.S., on the lunar diurnal variation of the 
magnetic declination, and of the horizontal vertical 
components of the magnetic force, derived from seven 
years’ Kew observations, and from comparison with 
observations in other parts of the world. The paper 
states that “a magnetic variation shown to be thus 
obviously dependent upon the moon’s position relatively 
to the terrestrial meridian, and agreeing inits principal 
features in such various localities, is urged by the author 
as being ascribable, with great probability, to the direct 
magnetic action of the moon.’’ 


PHOTOGRAPHIC NOTES. 


RANDOM NOTES FROM SCIENTIFIC 
WORKS. 


Gutta percha is obtained from the trees when they 
are about thirty years old. The natives of the Malayan 
peninsulaand of Borneo obtainit by the destruction of 
the trees. The natives boil the mass in water to soften 
it, cut it into strips, and then knead it with their feet 
while plastic, forming it into cakes. : 

Ithas been ascertained that ozone is developed by the 
mechanical action, of blowing machines producing strong 
currents. This fact may, in part, account for the healthy 
action of wind. ae 

When a luminous point strikes the eye and:suddenly | 
disappears, the sensation which it produces does not be- 
come immediately extinct, and according to the re- 
searches of some physicists it remains for about one- 
third of a second. 

At particular points on the earth’s surface, for ex- 
ample, in the western part of the Antilles, and in Spitz- 
bergen, the mean declination of the magnetic needle has 
scarcely undergone any sensible change in the course 

of the last hundred years. 
| When gunpowder is heated nearly up to the point of 
decomposition previously to ignition, the force of its 
explosion is greatly increased. It is stated that a tem- 
perature of 160 deg. Fah. increases the force of the ex- 
plosion one-fifth, while a temperature of 400 deg. nearly 
doubles it. This may in some measure account for the 
fact that highly heated guns are liable to burst. 

The manufacture of printing paper from poplar 
wood is now being carried on extensively in Maine, 
United States. 

To make the distance of the sun from the earth intel- 
ligible, M. Guillemin states that a railway train leaving 
the earth and going at the rate of thirty miles an hour, 
would require rather more than 347 yearsto reach it; so 
that if such a train had started on January Ist, 1866, it 
would be a.D. 2213 before it arrived at its destination. 

It is stated that the finest steam-coal in the world is 
that found near Pekin. At that placé a coal-field exists 
of no less than three hundred miles in extent. 

It is estimated that four tons of coalis equal totwenty 
years of manual labour, or an averagelifetime of hard 
. work. Thus 10,000,000 tons of coal are made to supply 
England each year with a mechanical force, as applied 
to the production of steam, equal to 3,500,000 fresh men 

abouring through twenty years. l 

The density of the moon is five-ninths less than that 
of the earth, while the second satellite of Jupiter appears, 
if we may place sufficient dependence on the determina- 
tions of magnitude and of mass, to be even actually 
denser than the great planet round which it revolves. 

Some idea of the consumption of brass wire in the 
manufacture of pins may be gathered from the fact 
that one firm in Birmingham consumes 150 tons per 
annum. : 

Nitro-glycerine is supposed to be eight times as 
powerful as gunpowder, weight for weight, and thirteen 
times as powerful, bulk for bulk. . : 

Bell foundry seems to have been unknown in Bir- 
mingham till the middle of the last century, when a 
foundry was in existence opposite the ‘f Swan,” at Good 
Knave’s End, on the road to Harborne. 


USEFUL HINTS. 


SIMPLE PROCESS FOR SILYERING.—An employé of 
the Bavarian Mint has patented an improved process 
for silvering copper, brass, and other alloys by means of 
a solution of silver in cyanide of potassium; the differ- 
ence from the usual method consists in the use of zinc 
filings, with which the objects are coated; when the 
silvering solution is applied, an immediate deposition 
of a much more durable character taking place. The 
filings are easily removed by rinsing in water, and may 
be used repeatedly for the same purpose. Metallic iron 
may be coated with copper in the same manner, by 
substituting for the silver a solution of copper in 
cyanide ; and over this copper deposit a coating of silver 
may be applied. 

PREPARATION OF WALLS IN TEMPERA.—When it is 
wished to colour a wall, not retaining the plaster or 
stone as a ground, the following order must be observed. 
First mend any broken parts with a mixture of putty 
and plaster of Paris neatly put on with a spatula or 
palette knife, and smoothed down. Then brush over 
the walls with a size, composed of 11b. of good glue 
dissolved in one gallon of hot water, thickened with 
some red lead, or else with Young’s patent size as de- 
scribed before. Give this sufficient time to dry. Now 
proceed to make your ground colour, which we will 
suppose to be what is usually called vellum tint, as fol- 
lows:—In a large double sized paint pot, put 3lbs. of 
gilder’s whiting, cover it with water, and let it be until 
it be perfectly broken up and saturated, and the effer- 
vescence has subsided.’ Then pour off the water and 
stir with a thick stick, until the mass has attained the 
consistency of dough. Melt Young’s patent size not 
diluted, and pour upon the whiting, stirring well up, 
and then straining while warm to free from impurities. 
Let this stand several days in a cool place until it is 
formed into a weak trembling jelly, so as to be worked 
with ease with a stiff brush. Before the size is added, 
it may be stained to any tint which is desired, by the 
addition of the proper colour, ground in water. It 
should be observed that all colours in distemper dry 
lighter than when first applied, so that the, only way to 
secure the requisite tint is to make experiments upon a 
piece of paper or card, until the proper tint is reached. 
The colour must then be applied to the wallsin its cold 
and jellied state. For this purpose, use a large hog’s 
hair brush, and work with decision and freedom, taking 
care not to retouch any portion of the work, but to 
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. SUBMARINE PHotogRarHy.—Le Génie Industriel states 
that for the last twelve or fifteen years M. Bazin has been 
actively and unremittingly engaged in bringing to ma- 
turity a variety of mechanical inventions. The questicn 
of electrical illumination has occupied a considerable 
share of his attention; and he has recently succeeded in 
applying it for the purpose of illuminating the bottom 
- of the sea and deep rivers, with the object of taking 

accurate soundings, and also of discovering the exact 
localities and position of sunken vessels. In order to 
effect this preliminary reconnaissance, M. Bazin de- 
scends in what he terms his “photographic chamber.” 
The greatest depth hitherto ventured upon averages 
from 230 feet to 270 feet, and he remains there for the 
space of about ten or eleven minutes, quite a sufficient 
space of time to enable him to take a photograph of the 
whole area embraced by therays of the electric light. 
The chamber is simply a box constructed of strong sheet 
iron, braced with transverse stiffeners on all sides, and 
in which the occupant remains absolutely hermetically 
closed up. Thick lens-shaped glass windows afford 
every facility for discovering whatever is lying perdu 
in the depths below, and at the same time obviate all 
risk of giving way under the pressure of the circumam- 
bient fluid. The photographic views exhibited by M. 
Bazin have proved thoroughly satisfactory in respect 
to clearness of outline and accuracy of definition, thus 
affording all the data necessary for successfully under- 
taking the raising of the objects whose situation has 
been previously ascertained. 

ARCHITECTURAL PHOTOGRAPHIC AssocIATION.—We 
have it on the authority of the Builder that this Associ- 
ation is to be revived. The acting officers have now 
made arrangements with the photographers who have 
executed the works for the past four years,to make a 
tour through parts of Normandy, Maine, Tourraine, 
Anjou, and Poitou, and they have undertaken to 
produce twenty-two photographs, in continuation of 
the series already commenced, of some of the most im- 
portant examples of early ecclesiastical and domestic 
architecture which are to be foundin those provinces, 
Mr. George Aitchison is the hon. secretary. The list 
of places to be visited stands thus :—Jumiéges, Bos- 
cherville, Lisieux, Thann, Langrune, Norrey, Lemans, 
Chartres, Tours, Cormery, Loches, Beaulieu, and 
Poitiers. 


CHEMICAL NOTES. 


On THE ADULTERATION OF RESIN OF JALAP WITH 
Axnors.— M. Dænen (Bull. Soc. Pharm., Brux.) calls at- 
tention to a specimen of resin ofjalap, which he was 
led to suspect, by its bitterness, not to be pure. It was 
friable, and gave a yellowish-gray powder, nearly inso- 
luble in ether, sulphuret of carbon, or chloroform; 
entirely soluble’in alcohol of 28° Baumé, and partially 
soluble (80 per cent.) in distilled water, liquid ammonia, 
and an aqueous solution of carbonate of soda, when pure 
resin ofjalap is insoluble in these three last menstrua. 
It also afforded carbazotic acid by the action of nitric 
acid, and was not affected by chlorinated soda solution 
in a manner to indicate guaiacum., 

How to DISTINGUISH QUININE FROM QUINIDINE.— 
The sulphates of quinine and of quinidine are thought to 
givethe same reaction, but Herr Schwartzer has pointed 
out a significant difference between the two reactions. 
When chlorine water, ferrocyanide of potassium, and 
ammonia are added to these salts a red coloration is pro- 
duced ; but in the case of quinine itis only a coloration, 
and itdisappears.in afew moments, whilst with quinidine 
the colour is due to a bulky red precipitate which 
remains, This mode of distinguishing, says the Lancet, 
may prove of service to our readers, 

DEATE FROM SWALLOWING Carponro Acrp.—At 
Liverpool, about ten days since, the relative of a'patient 
in the hospital who had died of cholera went in a state 
of half intoxication to see the body in the dead-house. 
Perceiving a bottle of carbolic acid that had been left in 
the room, he mistook it for rum, and swallowed a quan- 
tity. His death was instantaneous. 

CRYSTALLIZING CarBon.—M., Lionnet gives the follow- 
ing process in Comptes Rendus:—Take along thin leaf of 
gold, or hetter of platina, and wind round it a helix 
formed of a similar tin leaf, so that the covered and un- 
covered portions ofthe platina shall be about equal, 
With the metallic couple thus formed a spiral is made, 
and plunged into sulphide of carbon. The sulphide is 
slowly decomposed, the sulphur combining with the tin, 
and the carbon being precipitated in crystals, 


PATENT RECORD. 
Selected from the Commissioners of Patents’ Journal 
LIST OF SPECIFICATIONS, &c. 


2603, Ventilating blinds, W. Cooke—4d. 2604. Generating steam 
J. Sturgeon—1s.4d. 2605. Submarine telegraph cables, F. T. Hubert 
—dd. 2606. Manufacture of sugar, J. A. Leon—4dd. 2607. Pianofortes, 
G. G. Rich—1l0d. 2608. Billiard tables, W. E. Gedge—4d. 2609. 
Ventilating engine rooms, &c., J. G. Woodward—8d. 2610. Steam 
‘generators, &c,, J. H. Johnson—ls, 4d. 2611. Flyers for doubling 
machines, M. Walker—4d, 2612. Submarine telegraphy, J. F. Wiles— 
4d. 2613. Rules, &c., A, Nicholls—8d. 2614. Trappingand ventilating 
sewers, R. Abell—4d. 2615. Gas lamps, J. J. Parkes—Is. 4d. 2616. 
Paraffin lamps, D. Gallafent—dd. 2617. Breaks, T. Warburton—4dd. 
2618. Bolts, rivets, &e. F. P. Warren—4d. 2619. Driving bands or 
straps, J. Crutchett—8d. 2620. Manufacture of gas, J. Crutchett—4d. 
2621, Railway carriages and locomotives, M. Henry—l0d. 2622. 
Pumps, W. E. Gedge—ls. 4d. 2623. Manual power carriages, T. Du 
Boulay—4d. 2624. Railways, D.C. Pierce—l0d. 2625. Rendering wood 
non-inflammable, W. Bull—4d. 2626. Utilising sewage, J. Linton— 
1s. 6d. 2627. Shirt collars and bosoms, V. A. Messinger and VY. J. 
Messinger—Is. 2628. Cartridges, J. H. Selwyn—8d. 2629. Hurdles, 
R. Longdon—8d. 2630. India-rubber cement, A. A, Lerenard—l0d. 
9631, Twisting or doubling cotton, &e., J. B. Edge and E, Hird—4d. 
2632. Chain pumps, J. U. Bastier—8d. 2633, Sabots for projectiles, 
H. H. Williams—4d. 2634. Clod crushers and chain harrows, W. Ç. 
Cambridge—8d. 2635. Working ‘windlasses, G. Deslandes and A. 
Deslandes—ls, 4d. 2636. Heating calender bowls and other cylinders, 
W. Mather—l0d. 2637. Overflow for basins, sinks, and baths, H. H 
Craigie—4d. 2638. Composition for coating and decorating walls, &c., 
W. Barwick—4d. 2639. Centrifugal governors, W. E. Newton—8d. 
9640. Elastic fronts, sides, and backs for boots and shoes, M. Cart- 
wright—6d. 2641. Applying water power for propelling ships, G. 
Rosselet—8d. 2642. Skates, W. May—4d. 2643. Crushing, amalga- 
mating, and washing gold quartz, &c, W. H. G. Jones—l0d. 2644. 
Preparing casks for containing hydrocarbon and other fluids, G. 
Marshall—8d, 2645, Breech-loading fire-arms, H. H. Williams—4d, 
9646. Purifying sea water, R. A. Brooman—4d. 2647. Finishing tex- 
tile fabrics, W. Robertson and J, G. Orchar—ls. 4d. 2648, Preparing 
paper and surfaces used in photography, J. De Witt Brinckerhoff— 
4d. 2649. Sewing machines,G. B. Woodruff—ls. 10d. 2650. Tompions . 
for ordnance and small-arms, &c., W. E. Newton—8d. 2651. Prepar- 
ing and spinning cotton, &., G@. A. Ermen—8d. 2652. Cutting screws, 
J. Tange—éd. 2653. Anti-corrosive composition for the bottoms of 
iron vessels, &c,, W. J. C. M‘Millan, J. Mason, and J. V. Scarborough 
—4d. 2654. Tyres for railway wheels, W. J. Armitage, F. Wooler, 
and J. Hodgson—l0d. 2655. Polishing and brushing. J. L. Hancock— 
4d. 2656. Bedsteads, couches, &c., J. L: Hancock—8d, 2657. Apply- 
| ing carbonic and other gaseto molten metal; TJ. C, BKidley—10d. 


N 


. COPPER. i i T P a a s 
Best selected .. s.e ss ss ’o per ton 2 
Tough cake and tile .. o e e — 8L 0 0. 000 
Copper wire .. «1 «+ of e «© per Ib, 0 0 115 0 0 0 
Ditto tubes .. s. se os se oe — 0 0125 0 0 0 
Sheathing and bolts .. se «e e. per ton 8t 0 0 96 0 6 
ae a ee ee ee 
5 . ae oa es oe oe ae er . es 
eta s. ee ee ee oe ee oe s ha 0 0 94 0 6 0 
Tubes.. oe ae ee ae oe oe oe es 0 011 0 0 0 
Sheets ea ae oe ee ee ae on Te 6 0 84 0 0 0 
arar t 19 15 0 20 0 0 
rel es eo où où ee Se čăć >’ per ton 2- p 
Foreign go 
In sheets .. co ee +e oe so + perton 27 0 0 000 
oe atta. Berth 0 0 0 
j ee s. eo o >> POY TON 
aa pea e oe . ee ee on a 82 0 0 0 0 0 
Straits oe oes eo ae oe oe nara 88 0 0 0 0 0 
Irox. - : 
Bars, Welsh, in London .. «+ «+ per ton 7 5 0 710 0 
Nail rods .. se ve ce ee se oe — 810 0 815 0 
Ditto, Staffordshire, in London.. e» _ 810 0 817 6 
Bars ditto ditto.. «eo se — 810 0 10 0 0 
Hoops ditto ditto.. «2 os — 9 5 0 10 0 0 
Sheets, single a TEE 8s _ 10 10 0 1015 0 
Pig No. 1,in Wales . oo .e oe — 4 5 0 410 0 
Pig No.1, om Clyde ss ss oe oe — 213 6 218 6 
e Ditto, f.o.b., Tyne or Tees... — 296 000 
Ditto, Nos. 3, 4, f.o.b., ditto . — 2 6 6 2 7 0 
Railway chairs .. se «+ oe e — 510 0 515 0 
Ditto spikes .. sse es se os oe — i 9 0 12 0 0 
Tndian Charcoal Pigs, in London .. — 700 710 0 
TEEL. 
edish, in kegs (rolled) .. se .. per ton 14 0 0 1410 0 
ales aaa ae oo oe — 15.15 0 600 0 
Ditto, in faggots se e + ` — 16 0 0 09 9 90 
English, spring . ++ se e se mee 19 0 0 23 0 0 
QUICKSILVER se «+ oe +o ee per bottle 7 00 000 
_ LEAD. 1 
English Pig,common.. .... .. perton 2215 0 0 0 ‘ 
Ditto, ordinary soft se se o e = 20 7 6 0 0 : 
Ditto, (WB) oe oe oe * oe ee ra 22 10 A 0 : 0 0 
Ditto, sheet. s.s ss se se me o — 21 10 0 21 15 
Ditto, red lead ee oe oe ae oe Lao 23 10 0 24 0 0- 
Ditto; white .. Pe fas ee dia, tae —r z a 5 n 
Ditto, patent shot.. 5 R AE 
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2658, Blinkers, ©. A. Elliott—6d. 2659. Barrow, R. Stepbens—4dd. 
2660. Production and use of carbonic acid gas, A. J. Mott—l0d. 2661. 
Steam boilers, &c., F. Wise, E. Wield, and E. H. Aydon—3s,. 4d. 2662. 
Treating copper ores, W. Clark—4d. 2663. Skips, C. H. Murray—10d. 
2664. Fastening for books, portfolios, &c., J. Orrin and T Geer—8d. 
2665. Sleeve links, J. Reading, S. A. Reading, Q. E. Reading, and 
F. F. Reading—8d. 2666. Sewing machines, J. B. Robertson—Ils. 
9637. Ash pan, J. L. Hancock—ls. 2668. Wheels and tyres, J. L. 
Hancock—8d. 2669. Working railway switches, points, and signals, 
H. Skinner—Is. 4d. 2670. Laying submarine telegraph cables, R. E. 
Kaulbach—is. 4d, 2671. Securing the handles of knives, forks, &c., 
T, M‘Grah—4d. 2672. Looms, E. Lord—4d. 2673. Manufacture of 
fish hooks, A. Fenton—1s.2d. 2674. Purifyingand preserving water, 
C. G. Lenk—4d. 2675. Caloric ‘engines, R. A. Brooman—4d. 2676. 
Consuming steain and absorbing smoke, F. G. Sicardo—ls. 4d. 2677. 
Preparing meat for food, A. H. Hassall—4d. 2678, Folding chairs, G. 
Davies—10d. 2679. Treating animal charcoal, E. Beanes—4d. 2680. 
Chucks, R. Burley—4d. 2681. Weaving the covering of blind cord, 
&c., H. B. Newton—l0d. 2682. Furnaces, W. Beardmore—4d. 2683. 
Pianofortes, harmoniums, and organs, J. Gregory, E. Farr, and W, 
Tarr—4d. 2684, Greenhouses, T. H. P. Dennis—4d. 2685. Drying 
stoves, W. Schotield and J: Smith—l0d. 2686. Rollers for washing 
yarns and fabrics, W. Schofield and J, Smith—4d. 2687. Carriages 
and breaks, J. Rock—4d. 2688. Saddles, T, Jones and E. K. Mason—8d. 
2689. Sifter, ©. H. Cope—6d. 2690. Block matches, J. W. Truman and 
H. Lovi~4d. 269]. Reeds for weaving, T. Catchpole—4d. 2692. 
Mounting millstones, W. H. Parker—4d. 2693. Tiles for roofing, J. 
Taylor, jun.—ls. 2694. Pharaoh’s serpents, T. King—4dd. 2698. 
Forging wheel tyres, J. Penton—l0d. 2696. Roller blinds, J Everard 
—8d. 2697. Forming and repairing boiler tubes, G. R. Ghiselin—6d. 
2698, Hydraulic presses, T. Routledge, D. Bentley, aud J. B. Jackson— 
1s, 6d. 2699. Window blinds and screens, J, Ballard—10d. 2700. 


© Slide valves, &c., T. Adams and G. J. Parsons—4d. 2701. Printing or 


impressing and dying fabrics, W. Clark—4d. 2702. Manufacture of 
ammonia, chromic acid, &c., W., Clark—4d. 2703. Desiccating leaves 
and flowers, A. L. M'Gavin—l0d. 2704. Safety stirrup bar, W. Johns 
—4d. 2705. Laying submarine telegraphic cables, E. B. Middleton— 
10d, -2706. Rotary Pumps, C. D. Abel—4d. 2077. Satchels, bags. &c., 
F. Thompson—4d. 2708. Wheels, S. R. Rowe—6d. 2709. Central-fire 
breech-loading fire-arms, J. Needham and G. H. Needham—ls. dd, 
2710. Regulating the supply of water to tanks, R. Fell and D. Ham- 
moud—8d. 2711. Moulding and planing wood, &c., W.B. Haigh and 
“W. Bissell—l0d. 2712. Steam boiler furnaces, J. White—dd. 9713. 
Machinery for preparing, spinning and winding cotton, &c., W. 
Sumner—1l0d. 2714. Aneroid barometers, T, Cooke—4d. 2715. Rail- 
way signal apparatus, Q, Mussell—4d, 2716. Covering for drawing or 
printing rollers, M: L. J. Lavater and J. Kershaw—4d. 2717. Splitting 
and preparing cane, R. Biessy—ls. 2d. 
Webb—4d. 2719. Manufacture ofinflammable gases, I, Bagas—dd. 
2720. Calcining copper ore, A. Bankart~—4d. 2721. Producing artificial 
respiration, W. H. Kitchen—8d. 2722, Cotton presses. ©. Boyd—4d. 
2723. Bending wood, W. E. Gedge—8d. 2724. Railway chairs, J. D. 
Frazer—is. 2725. Preparing vegetable fibres for spinning, J. H. Dick- 
son—Ils. 4d. 2726. Utilizing lyes or washing liquors, J. Wright—8d. 
2727, Apparatus for window cleaning, painting, &c., J. W. Lea—lid. 
2728. Screening, tempering, and mouldingclay, &c., 1. Roberts—ls. 4d. 
2729. Obtaining sliding surfaces or bearings, L. D. Girard—2s. 2730. 
‘Manufacture of lozenges, &c., H. A. Dufrené—4d. 2731. Mortising 
machines, W. Parsons~l0d. 2732, Blind rollers, S. P, Matthews—4d. 
2733. Electric telegraph conductors, A. Parkes—d4d. 2734, Support- 
ing window sashes and sliding shutters, H. Newman—8d. 2735. 
Braces and tool handles, J. Orvis—dd. 2736. Transmitting wrotion to 
the dial hands of distance indicators, M. Julien, sen.—4d. 2737. Axle 
box, W. E. Gedge—dd. 2788. Steam boilers, A. Chaplin—8d. 2739. 
Indicating the names of streets, J. Murray—4d. 2740. Sewing 
machines, W. Clark—ls, 2741. Manufacture of paper from seaweed, 
W. Clark—dd. 2742. Hydro-carbon lamps, W. Snell—l0d. 2743. 
Gun locks, F. H. Grey—8d. 2744. Cooking vegetables, M. T. C. Nash 
and C. J. Nash—4dd. 2745. Pumps, H. Bateman and E.G, Garrard— 
8d. .2746. Smoke-consuming furnaces, ©. Matthews, H. B. South- 


_ wick and J. Fereday—4dd. 2747. Keys for pianofortes, &c., D. G.. 
Staight, S. Staight, and J. Cheverton—dd. 2748, Sewing machinery 


for using waxed thread, A. V. Newton—ls. 6d. £749. Bath appara- 
tus, W. Clark—ls, 4d. 


PROPERTY RECORD, 


' AT THE GUILDHALL COFFEE-HOUSE.—By Mr. Frank Lewis.— 
Leasehold houses, workshops and stabling, Nos. 11 and 12, Bleeding 
' Hart-yard, Charles-street, Hatton-garden, estamated annual value 


_ . £577, term 33 years unexpired, at £180 per annum—Sold for £1,750. 


AT THE LONDON TAVEKN.—By Messrs. Kenyon, Son, and Co, 
—Copyhold ground-rent of £48 12s. per annum, secured by lease for 
98 years from 1825 on premises in York-road and Edward-street, 
Westminster-bridge-road; also a ground-rent of £15 8s. per annum, 
secured by lease for 99 years from 1825 on premises in Edward-street 
—£1,100. Leasehold factory, No. 1, Edward-street aforesaid ; also two 
houses adjoining, Nos. 2 and 3, and four residences, Nos. 110, 112, 
114, and 116, York-road, producing £578 per annum, terms 98 years 
from 1825, at £146 83. per annum—£5,200. Leasehold house, No. 12, 
Church-street, Lambeth, let at £24 per annum, term 64 yeurs from 
1819, at a peppercorn—£165. 


LATEST PRICES OF METALS, 


Spanish oe ee e e. ee oe 


2718. Knitted fabrics, T. 


ENGLISH MECHANIC AND MIRROR OF SCIENCE. 


PRICES CURRENT OF TIMBER. 


‘Perload— £ s. &.8 = Per load— £3 £ 8. 
Teak... a.s... 10 0 11 0} Quebec, wht.spruce 1310 19 0 
Quebec, red pine . 3 5 4151St.John,whtspruce 13 0 15 10 

yellow pine .. 215 310| Yel. pine, per reduced ©, 
Memel ......-..25. 0 0 O 0] Canada, Ist quality 1710 20 0 
elm...... 3810 5 0 2nd do.. 1210 l4 0 
Dantzic, oak ...... 310 6 O| Memel............ 00 0 ¢ 

fir... es.. 2 5 310! Gothenburg, yel... 9 0 1010 
Memel, fir ........ 3 5 310 white... 8 0 9 0 
Riga. ..seseessess 3 5 310 Gefle,yellow ...... 10 0 1010 
Swedish .......... 2 0 2410] Soderhamn........ 910 1010 
Masts,Quebrdpine 610 8 10) Christiania, per C. 

ylpine 5 0 6 0 12ft.by3by9in. 518 0 22 0 
rdpine 0 0 0 0 yellow ... ece 
Lathwood, Dantz, Deck plank, ae 014 14 
fim. .seceseeeeee FO GC O per 40ft. 5in. 
St. Peters 7 0 8 0 | Staves, per standard M. 
Deals, por C., 12ft. by 3ft. 9in. -Baltic crown pipe . 200 0 210 0 


MISCELLANEOUS. 

Es £8 £ s, £ 3. 

PuxmceSrone pr ton 5 0 8 0 | Olive, Gallipoli .... 56 0 5610 
Orns, &e. Cocoanut,Cochin,tun 58 0 0 0 

Seal, pale....pertun 47 0 0 0 | Palm, fine..........43 0 0 0 
Sperm “body ...... 180 0 0 0 | Linseed . ... .......42 0 0 0 
Cod...ccceeceeseess 48 0 O 0 | Rapeseed,Eng.pale.. 43 0 0 0 
Whale, Sth. Sea, pale 43 10 44 0 l Cottonseed assess 32 0 38 0 


Om TRADE CIRCULAR. —Refined Petroleum—2s, to 28. 14d. per gallon, 
Crude—£17 per ton. A cargo of 4,000 barrels, which has been off the 
coast for some days, has been bought by a firmin Scotland. Spirit— 
An advansze of 4d. per gallon has taken place since last week. ubri- 
cating Oil—Is also in first-class demand, but without alteration in 
price, Refined Coal Oil—the advance in the price of petroleum has 
caused a tendency to higher prices, ls. 6d. to Is. 9d. per gallon. 
Once Run—Firm at last quotation. Crude— Without alteration. 
Grease~—£6 to £15 per ton. Paraffin Wax—6d. to Is. per lb. Ditto 
Scales—2d. to 33d. per 1b. i 


Wericut or Ors.—The following table, of the weight. per gallon, 
in avoirdupoius, of petroleum and its products, we copy from the 
Titusville, Pa., Herald. It may prove convenient for many readers. 
The degrees sf gravity are from Beamué’s hydrometer :— 


COMMON BURNING OIL AT 
40 degrees gravity weighs........6 pounds 14 
4] degrees gravity weighs........6 pounds 13 
42 degrees gravity weighs........6 pounds 12 
43 degrees gravity weighs........6 pounds 12 
44 degrees gravity weighs........6 poundsll 14-22 ounces, 
45 degrees gravity weighs..:.....6 pounds11 1-22 ounces, 


BENZOLE COMMONLY USED IN PAINTING. 
62 degrees gravity weighs,.......6 pounds 1 oucne, 


GASOLINE. 
70 degrees gravity weighs........5 pounds12 6-20 ounces. 
80 degrees gravity weighs........5 pounds 6 98-20 ounces. 
90 degrese gravity weighs........ 5 pounds 00 10-22 ounces, 
100 degrees gravity weighs........4 pounds 10 12-22, ocnces, 


ounces. 

9-22 ouuces, 

18-22 ouncer, 
5-22 ounces, 


BUILDING AND ENGINEERING CON- 
TRACTS OPEN FOR TENDER. 


The Croydon Local Board of Health are prepared to receive tenders 
from persons desirous of contracting with them for the construction 
and erection ofa water tower, with high and low level reservoirs, in 
accordance with the drawings and specifications prepared by Mr. 
Baldwin Latham, C. E. Specification may be had at the engineer's 
office, High-street, Croydon. l 

Tenders are invited for the erection ofthe Wedgwood Memorial 
Institute at Burslem, according to the plans and specifications of the 
architect, Mr. Robert Edgar, 56, King-street, Parliament-street, S.W., 
of whom bills of quantities and further information may be ob- 
tained. 

‘fhe Local Board of Acton are prepared to receive tenders for con- 
structing 485 yards of 3-feet, and 225 yards of 3-feet-6-inch, brick 
sewers, manure tanks, side entrances, &e, ; also, for laying about two 
miles of large pipe drains, according to the plans and specification 
prepared by Mr. E. Monson, C.E. Forms of tenders may be obtained, 
and the plans, specification and sections seen, at the office of the 
Local Board, High-street, Acton. 

Builders willing to tender for the erection of new schools and class- 
rooms to be built at Forest-hill, may see the drawings and specifica- 
tions, at the offices of W. H. Rawlinson and Sons, architects and 
surveyors, No. 2,South-terrace, South-road, Forest-hill. , 

The Corporation of the City of Bristol are prepared to receive ten- 
ders for the construction ofa new junction lock, about 350 feet long 
and 62 feet wide, with adjoining quay walls, near the upper end of 
Cumberland Basin; also a new entrance lock, with quay walls, 
between Cumberland Basin and the river Avon (the lock-gates and 
machinery ofthese locks not being included) ; specification may be 
seen, on application to Mr. Howard, C.E., Underfall-yard, Cumber- 
land-road, Bristol. 

The Croydon Local Board of Health are prepared to receive tenders 
of about 1,000 square yards of hard-rubbed Yorkshire pavement, 
Specifications ean. be seen at the Townhall, Croydon. 

Tenders required for forming and making roads at East Greenwich. 
Apply to Mr. Lanchester, architect and surveyor, 2, Abchurch-yard, 
Cannon-street. 

The slating of twonew warehouses to be let by tender.—¥or par- 
aces apply on the premises, Angel-alley, Sun-street, Bishopsgate- 
street. 


TENDERS SENT IN FOR BUILDING 
WORKS. 


For work to be done in the completion of the National Schools, 
Doncaster, Mr. Teale, architect :—Hawkins, £4,959 ; Wood ant Son, 
-£4,920; Kirk and Parry, £4,850; Anelay, £4,376 7s. 6d.; Powell, 
£4,328 43, 6d.; Atteron, £4,316. f 

For a new cabinet factory, 24, Cleveland-street, Middlesex Hospital, 
for Messrs. Howard & Sons. Quantities supplied by Mr. J. Schofield :— 
Patman & Fotheringham, £2,325 ; Gammon & Sons, £2,286 ; Keeble, 
£2,243 ; Conder, ‘£2,197 ; I’Anson, £2,186 ; Axford, £2,175; Simpson, 
£2,130; Lawrence & Baugh, £2,079 ; Myers & Sons, £2,077; Hill & 
Keddell, £2,046; Roberts, £2,000. 

For the erection of offices at No. 1, Seething-lane. Mr. Edwin A, 
B. Crockett, architect.. Quantities supplied, by Messrs. Nichols & 
Frankiln :—General works: Myers & Son (accepted), £32,864. 
Polished granite columns are supplied extra by Messrs. A. & F, 
ao Ironwork : St. Pancras Ironwork Company (accepted), 

15, 

For the erection of a house and shop at Ford, near Devonport, for 
Mr. Robertshaw. Mr. J. Harvey, architect. Quantities supplied :— 
Biight' (accepted), £459 10s. 

For the construction of a wharf at Plaistow, for the London 
Wharfing and Warehousing Company. Mr. W. Winder, surveyor :— 
Harris (accepted), £4,521. 

For works atthe Clapham and Wandsworth Workhouse :—Stacey 
& Garrett, £335 ; Easton, £31010s.; Hardin, £297 ; Crabb & Vaught, £297 ; 
Darkin, £294; Worm, £288 ; Payne, £285; Heal, £260; Wilkinson 
& Co. ,£253; Nightingale, £247; Minty, £245; Johnson, £240; 
Gates £225. ‘ 
eee’ Sewer, Lancaster-road, Notting-hiil:—Whittiek (accepted) 

5. 

For alterations and additions to the Victoria Tavern, Belgrave- 
place. Messrs, Bird & Walters, architects :— Brown, £920 ; Henshaw, 
£897 ; Williams, £857; Stimpson, £780; Harvey, £692; Newman & 
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ADVERTISE IN THE ENGLISH MECHANIC. 


-< 


SCALE OF CHARGES. ., sS. d. 
WANTED TO PURCHASE, Thirty words...2 0 
Every additional Ten words si a oO 6 
FOR SALE, Thirty words... se os 2 0 
Every additional Ten words or) aad 0 6 
SITUATIONS VACANT, Twenty word l 0 
Every additional Eight words... s 0 4 
SITUATIONS WANTED, Twenty words ..1 0 
Every additional Eight words ... des 9 4 


Postage stamps received from advertiserg in town or country, 


OFFICES, 2 and 3, SHOE LANE, FLEET 
STREET, LONDON. | 


SITUATIONS WANTED. 


WANTED, bya Young Man, a JOB at the 


‘TURNING or FITTING, Is a Good Tracer, —J., : +verhall- 
street, Vauxhall. er » 47, oy, 


O ENGINEERS and OTHERS.— Wanted, by a 


Respectable man, a SITUATION at LATHE and VICE, or to 
fill up time in making or repairing patterns, &c. Good references,— 
Address W. P., 12, John-street, Pentonville. 


O ENGINEERS, &.—A Steady Young Man 


wishes for a SITUATION as TIME, GATE, or STORE KEEPER, 
Good references.— Address B. L., 32, Amersham-vale- y E 
road, Deptford, S.E. Scere NENCO 


a E eaaa 
HK GINE-DRIVER or STOKER.—SITUATION 


FEN eee Five years’ experience.—g, H., 31, Palace-road 


a 
AS PHALTERS and TARPAVERS.— 


WANTED, by a Young Man, a SIT ae i 
Crow, Ilford, Essex. : UATION.—Addiess George 


PAINTERS, GLAZIERS, and PAPER 


HANGERS (Master).—SITUATION WANTED b 
f } y an ex- 
perienced Married Man as above ; country preferred.— 7 
Smyth, 78, Cromer-street, Gray’s Tirona, s peceee deren 


A QUARTER’S SALARY will be given for a 


SITUATION iu an Engineer’s, Surveyor’s, or oth ce, i 
town or country, Advertiser is a good Draughtsman. Cole 
moderate.—S. H., Pemberton-cottage, East Moulsey, S.W. i 


ee 
MUSICAL MAN, of twenty years’ experience, 


; is desirous of meeting with some OCCUPATION in &.musi 
establishment. Capable of undertaking any branch of the profession., 
and willing to perform any duties most calculated to render himself 
useful.—Address C. G., Bran’s Library, Kentish Town, N.W. 


es 
(CARPEN TERSand BUILDERS.—WANTED, by 


a Young Man, aged 18, constant Empl t.— 
32, Nailour-street, Galedonian-road, RENAA 


CARN TERS and JOINERS.—Employment 


wanted by a Young Man, ware d — y 
Palmerston-buildings, City-road. i A P E de 


(ARPENTERS.—Youag Man, aged 19, wants 


SITUATION as IMPROVER to the above,—E $ 
terrace, Willow-walk East, Bermondsey. OVE Oa a Stenio 


RICKLAYER and PLASTERER (JOBBIN G). 


WORK WANTED.—Address ©. L., 29, Park-street, East-lane, 
Walworth. í l 


UILDERS, HOUSE DECORATORS, and 


OTHERS.—WAN TED, by a thorough good JOBBING HAND, 
Employment in the General Repairs of Houses, &c.—Sharpe, 2 
Clarence-street, Lever-street, St. Luke’s, 


ABINET MAKERS.—WANTED, by a 


GENERAL HAND, a SITUATION as IMPROVER ‘to one 
branch.—Address W. M., 20, Budge-row, Cannon-street, City. 


ANTED, an ENGAGEMENT by a 


Gentleman as PRINCIPAL OPERATOR, Is well educated, 
and Poses and Manipulates in the very best manner, Salary during 
the winter months, Two Guineas,—Address A. B., Tollington Hall 
Hornsey-road, z 


SITUATIONS VACANT. 
ANTED, a good PRACTICAL ENGINEER, 


useful as draughtsman, pattern maker and millwright, io 
drive an engine, and do repairs in a large chemical factory in the 
country.— Also a thorough BOOK-KEEPER, by double entry, with a. 
practical knowledge of drawing preferred.—Apply, with testimonials, 
stating salary, A. B.. 46, Goswell-street, London, 


ATODI ER; to give the per centage occasion- 


ally of Zine Ashes.—J. Dugan, Henry-street, Stainsby-road,. 
Limehouse, 


IPURNERS (Optical) wanted.—Salom and Cae 


137, Regent-street. W. 


URNERS (Hardwood). Chess Hands preferred. 


i Apply, at F, H. Ayres Steam Mills, Baldwin-place, Leather- 
ane, a 


O CHEMISTS.—WANTED, immediately, an 


experienced person to conduct a brisk retail business.—Apply 
at 123, Mile-eud-road. E. 


TINO WHOLESALE OPTICIANS.—LONDON 

AGENT WANTED, to take charge of an office and stock ware- 
house, as well as to solicit orders. Must understand the trade 
thoroughly well, Good references necessary.—Apply by letter, in. 
first instance, to Z. X., Post-office, Sheffield. 


O IRONMONGERS’ ASSISTANTS.— 


WANTED, an efficient warehouseman.—Apply, to A. B., Messrs 
Perkins and Son’s. Bell-court, Cannon-street, E, C., 


10 SHOEING SMITHS. WANTED, for a 


permanency, a good experienced hand as a fireman.—Apply 


to Mr. H, Willett, George-lane, Saffron Walden, A reference re- 


quired, 
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NGRAVERS.—Wanted, a good HERALDIC 
and INSCRIPTION HAND.—Apply to H. D. Davies, 39, St. 
John’s-sy iare, Clerkenwell, E. C. 


TAPANNERS (Ornamental). — Wanted, an 
ORNAMENTER ; must also be a good Writer and Liner. 
Address, J. Farraday, Japanner, 48, Goswell-street, E.C. 


AINTER and GLAZIER wanted for rough 


work ; wages 4s. per day.—Apply The Orchard, East Sheen, 
Surrey ; near Mortlake Station. 


RAINERS.—An OAK GRAINER wanted.— 


Apply, 13, Woodland-terrace, Ballspond. 


WANTED, an energetic MANAGER, to take 


charge of some Chemical Works. A liberal salary would be 
paid to any person experienced in the management of workmen.— 
Apply, by letter, to A. X., Deacon’s News-room, Leadenhall-street, 
No application will be attended to unless stating real name, address, 
salary expected, and previous employment. 


CHOLASTIC.—A RESIDENT MASTER is 


required. at the commencement of next month, in a School 
at BRIGHTON. He must becapable of teaching Elementary Latin, 
Arithmetic, and the usual Bnglish subjects. He must also be a good 
disciplinarian, and not unwilling to take his share of the general 
duties, Salary, £60. per annum.— Apply to E. F., care of Mr, Friend, 
51, Preston-street, Brighton. 


PARTNERSHIPS, &c. 
O MECHANICAL FIRMS, CAPITALISTS, 


AND OTHERS.—A. gentleman holding an appointment ina 
bauvk, who has just INVENTED, CONSTRUCTED and PATENTED a 
simple and effective LOCKSTITCH SEWING MACHINE, is desirous 
of meeting with a respectable firm who would join him in working 
the patent. Or he would be willing to take a responsible position in 
the counting house, or manufactory ofa firm, where he could follow 
a natural taste for mechanics. Can give ample proof of his skill, and 
undoubted references as to character and commercial ability.— 
Address, W. Taylor, Driffield, 


ARTNERSHIP.—A young man wishes to 


employ his time and £100 in a profitable manner.—Address, 
‘0. L., Post-office, Exmouth-street. 


ANTED, a PARTNER with £300 to £400, 


by a Chemist who is erecting a Chemical Factory at Man- 
chester.— Address. Haasenstein and Vogler, Frankfort-on-the-Maine, 
Germany, sign. E. Y., 680. 


W ANTED. a gentlemanto help and further 


increase the established business of a manufacturer, capital 


£500.—F. R., 32, Great Winchester-street, City. 

£9200 required to carry out a first-class in- 
: ' vention saleable all over England and the Continent.— 

Address, J. R., P., 151, Cheapside. 


IHE ADVERTISER has invented a very USE- 
4 ' FUL ARTICLE that will be almost in universal demand, and 


‘wishes to join with some one who will find money to patent and 
work the same.—Address, C. H., M. Morris's, 30, Broadway, Stratford. 
| A PARTY having £30, is required to join the 

Advertiser in a Paraffin andCrystal Oil Trade for the ensuing 


“winter; all cash ; no risk ; good profits; a portion of time need only 
tbe given,—A. B.. 10, Reeve’s-road, Devon’s-road, Bow, 


WANTED TO PURCHASE. 
IP!RIANGLE (Large Secondhand Foot) wanted, 


to work by foot.—Mr. Sanger, 153, City-road. 


“WANTED. 4,000 TONS of good hard STEAM 


COALS, delivered at St. Mary Cray Station. in weekly 


sa of 80 tons.—Reply to W. Nash, Paul’s Cray Works, 
Kent. 


W ANTED, a Set of BENDING ROLLS, 6ft. 


or 8ft, long, 9in. or l0in. diameter, New or Secondhand.— 
-Alfred Dodman, engineer, King’s Lynn. 


“WANTED, a pair of EDGE RUNNERS, 4ft. 


or 4ft. 6in,—Address, stating price, &c., to B., 181, Drury- 


‘lane, 


ANTED, to HIRE, for Three Years, an 


IRON CHURCH, capable of holding 500.—Address, the 
VICAR, Ryde, Isle of Wight. 2 = 


FOR SALE. 
TO BE SOLD by PRIVATE CONTRACT, 


the WORKING PLANT, MATERIAL, and STOCK-IN-TRADE 
ofa MACHINE SHOP andIRON FOUN DRY, in full k,—Add 
D., Post-office, Sheffield Moor, Sheffleld. hii i i 


reece PLEDGES for SALE. Bargains to suit 
every one. large quantity of Men’s and 
Women’s Clothes, Beds, Bedding, Furniture, Watches, 
Jewellery, and Miscellaneous Goods, at very low prices, 
well worth attention.— William Masland, Pawnbroker 


and Salesman, 44, and 46, Westminster-bridge-road, S. 
Money Advanced. 


CN 
PEPEO PLOTS OF LAND, at West Brompton, 


North-end, Fulham, with good frontage and 

_ depths ; prices from £47 per plot, including every cost; 
a handsome suna can be realised by resale alone, the 
prices being first cost, payable by small deposit and 
monthly instalments of 10s., with immediate possession, 
to build hcases in much demand, or use for garden pur- 
poses, many of the plots being cropped; the estate and 
ee asa ge ao Mee the pick apply immedi- 
ately to Mr. Wm, Williams, Land Agent ueen- 
street, Cheapside. ; ls as 


ENGLISH MECHANIC AND MIRROR OF SCIENCE, 


OR SALH, Four Second-hand Portable Engines, made 

by HORNBY and TUXFORD, from 5 to 9-horse 

power, in good repair, suitable for Contractors or Agricul- 

tural purposes.—Apply to S. Atkinson, North Thoresby, 
near Louth, Lincolnshire. 


ORTAR MILLS and PORTABLE STEAM- 


ENGINES for SALE or HIRE,—Stationary and Donkey 
Engines, Steam Pans, Cornish and other Boilers, Furnace Work, 
Safety Valves, Stem and Water Gauges, Pumps, Tanks, Shafting, 
Coupling, Plummer Blocks, Riggers, Fly-wheels, Mill-bands, Edge 
Runners, Bone-mills, Hydraulic and Screw Presses, Punching and 
Shearing Machines, Hydro-extractors, Saw-frames and Benches, 
Crabs, Jacks, Blocks, and other useful Machinery.—T, T. TAYLOR, 41, 
White-street, Borough. 

N.B.—Plant and Machinery purchased (Cash). 


GECOND -HAND PORTABLE ENGINE, with. 
NEW MORTAR MILL. The Engine, 5 horse-power, by Clayton 
and Co., isin excellent condition, and the Mill with all recent im- 
provements, has pan 6ft. Gin., and rollers 3ft., diameter, Price, com- 
plete, £145. Apply to Barrows and Carmichael, Engineers, Baubury. 


ORIZONTAL ENGINES for SALE, ready 


for dellvery.—One 20in. cylinder, 3ft. din, stroke; one I6in. 


ditto, 3ft. stroke; one pair 12in, ditto, 2lin. stroke ; one Iliv. ditto, 


2lin. stroke. One 4-horse power Steam Puinp,—C, J. Spencer and Co., 
59, Cannon-street, London. 


NIVERSAL CHUCK, 17iin. over, fitted 

with three jaws; angle plate 12in. by 6; six cast steel tools, 

241b. Made by a tool maker,—Address J. Marsh, 3, Lancaster-ter- 
race, Upper Bristol-road, Bath. 


OR SALE.—One SLIDE LATHE,  8in. 
centres, 12ft, bed, one PILLAR DRILL, PAIR of SINGLE 
SPEED HEADSTOCKS, and Small PLANING MACHINE.—Address 


eae Joyce, St. Dunstau’s Works, Conway-street, Bradford York- 
shire. 


OILER and HORIZONTAL ENGINE.— 

Neither require masonry. About 2-horse power. In excellent 

condition, scarcely been used, with steam and water gauge, and safety 
valve, Price £30.— Mandale, Clay Cross, Chesterfield, . 


CHEAP BOILERS FOR SALE.—Good as new. 

One 1lft. long, 2ft. 9in. diameter, gin. plates; one 8ft. long, 
3ft. diameter, 7-l6in. plates, with steam and water gauges, steam pipes, 
fire doors. bars, and fittings to each complete.—Apply to Eđdwiu 
Griffiths, Ladymoor, Bilston. 


A SUPERIOR LEVEL, by Troughton ; a 


Bronze GRAVAT ditto; a pair of LEVELLING STAVES; a 
POCKET SEXTANT, by Troughton ; a PRISMATIC COMPASS, by 
Eiliott ; a CIRCULAR PROTRACTOR; and a PENTAGRAPH, by 
Troughton, at very reduced prices.—Apply at C. SUFFELL'S, 122, 
Long-acre, London, W.C. 


ATR of First-class Second-hand High-pressure 
HORIZONTAL ENGINES,—Isaac W. Boulton, Ashton-under- 
Lyne. 


Y PRIVATE CONTRACT, the WORKING 


' PLANT, MATERIAL, and STOCK-IN-TRADE of a Machine 
Shop and Ironfoundry in full work,—Address D,, Post-oflice, Sheffield 
Moor, Sheftield, 


To be SOLD, by Private Contract, a WATER 


TURBINE complete, equal to 25-horse power.— Address X. K., 
Box 28, Post-office, Shefleld, 


AND SAW BUSINESS, £80 (a great 

bargain), comprising Powis’s Machine, Saws, Forge, Horse, &c., 

in good working ordey.—Address Cadman, 69, Old-street, Goswell- 
street. 


AX OLD-ESTABLISHED BUILDING, and 

prepared JOINERY BUSINESS, in Newport, Monmouthshire, 
the Proprietor wishing to retire, Liberal terms will be offered.— 
Apply to Mr. H. P. Bolt, Contractor, Austin Friars, Newport, Mon 
mouthshire, 


OCOMOTIVE for Sale.—A Second-hand TEN- 


DER ENGINE, in good repair, and at present working regu- 
ariy. Apply to the Wigan Coal and Iron Company (Limited), 
igam. 


N EXCELLENT LATHE, 8in. mandril, 2ft. 


8in., fiy wheel, iron rest, poppet head, back stock, with over 


-head motion, on iron stand and frame; 12 augers ; good condition ; 


£7 ; complete.—Apply 15, Albert-terrace, Barnsbury-road. N. 


LATHE, price £4 10s. Four-foot iron bed, 


slide, rest, and chucks,—26, Cumberland-street, Pimilco. 


ATHE, 34in. centre, iron bed and standard ; 


superior wokrmanship ; price £1 15s.—Mr, Dyer, 6, Bath-street, 
Newgate-street. 


NE SLIDE LATHE, 8in. centres, 12ft. bed ; 


one Pillar Drill; one pair Single Speed Headstocks, and a 
Small Planing Machine.—Apply to J. B., Joyce, St. Dunstan’s Works, 
conway-street, Bradford, Yorkshire, 


EVERAL NEW UPRIGHT BOILERS, 5ft. 


-by 3fc., with conical fire box and cross tubes.—Sketch sent on 
application to Clayton, Son, and Co., Boiler Makers, Church-street, 
Hunslet. near Leeds. 


TPURNERS AND OTHERS. — Quantity of 
CHAIR MAKER’S WASTE for SALE; also Rosewood and 
Mahogany Veneers, cheap,— 26, Myrtle-street, Hoxton, 


—_ 


TOLIN, a ‘‘ Thompson ;” real bargain, 50s, ; 


can be seen after 7.—F., 27, William-street, Regent’s-park. 


Two FIRST CLASS VERTICAL DOUBLE 


ACTING AIR PUMPS, quite new, 16in. diameter, 30in. stroke, 
with gun-metal ground valves, metallic pistons, steel piston rods, 


crossheads, girders, and brackets, surrounded by galvanised iron’ 


cooling tanks, both in thorough working order, bust not required. 
Will work up to 60lb, pressure per square inch, or more if necessary. 
May beused as vacuum _pumps.—Apply to Mr. J, L. Cavell, 25, Col- 
lege-hill, Cannon-street, E,C. 


—__-__ [Supr. 21, 1866. 
PHOTOGRAPHERS AND OTHERS.—TO be 


SOLD, one of the largest PHOTOGRAPHIC BUSINESSES in 
London. The Business is admirably situated and very highly con- 
nected, and contains all the Photographic Appliances, with nearly 
12.000 Negatives in excellent condition, It will be sold cheaply on 
account of the Proprietor having left London,—Address, O. P. Q., 15 
and 16, Gough-square, Fleet-street, E.C. 


HARMonNrIUM, full compass, 4 guineas ; ditto, 


by Alexander, 7 guineas: either warranted, or trial._—15, 
Aybert-terrace, Penton-street, N. 


ead PENCE (Circular), Iron Wheel, Saw, an 


Spindle, complete, for 35s.—40, Duke-street, Lincoln’s Inn- 
fields. 


ILLSTONES.—A first-class new pair of 24in. 

FRENCH MILLSTONES. Solidrunner. Four burrs in bed- 

stone; price £5, a bargain.—Apply at 81, Chamber-street, White- 
chapel. 


TO BE LET OR SOLD. 
Se SAW MILLS, at valuation, or by 


Private Contract.—Apply, 270, Southampton-street, Camber- 
well, S. 


AS FITTERS and BRASS FINISHERS.— 


Old-established Business to Let, on easy terms,—J. §., Post- 
office, Broad-street, Bloomsbury, W. C. . , 


TURNER’S BUSINESS to be SOLD, a 
bargain ; lathes, tools, :sawing bench, augers, &c.—154, St. 
John’s-road, Hoxton. ' 


TEAM POWER for two small Lathes and bench 


room for small work, with use of circular saw, suit a carver, 
At193 ,Underwood-place, Shepherdess-walk, near the Eagle, . 


TEAM-POWER to LET, with large and small 


rooms,—Apply, 35, Old-street, St. Luke’s (Goswell-street end), 


L and COLOUR TRADE, old-established, 


O doing good business ; populous neighbourhood ; great bargain, 
Myr, A. Fisher, 12, City-road, Finsbury. 


SALE BY AUCTION. 


To Potters, Builders, Wharfivgers, Manufacturing Chemists, and 
others.—Premises required tor the Thames Embankment. 


ESSRS. C. and H. WHITE are instructed 
to SELL by AUCTION, on the PREMISES of Messrs. Smith 
and Co., No. 71 and 72, Princes’-street, Lambeth, on THURSDAY, 
Sept. 27, and following days, at twelve for one o'clock, the valuable 
STOCK, plant, and machinery, comprising a quantity of stoneware, 
drain pipes from 2 to 15 inches, a large assortment of bends, junctions, 
traps, invert blocks, and closet pans, terra cotta chimney pots, 
chemical apparatus, receivers, &c., patent water filters, spirit bottles 
and jars, and stoneware for china dealers ; a 40-horse power Cornish 
boiler, a 15-horse power steam engine, shafting, and 3in. steam 
piping, Spicer's patent drain pipe machine and dies complete, from 
3 to {5 inches, moulds, 3 vans, cart, 35-ton barge, and other iteins.— On 
view day prior, and catalogues obtained at Messrs, C. and H 
White's Offices, Kennington Cross, Lambeth. 


PRIZE MEDALS. 
INTERNATIONAL EXHIBITION, Cass I. AnD IL, & DUBLIN, 


PATENT PLUMBAGO CRUCIBLES 


THE CRUCIBLES manufactured by the 
PATENT PLUMBAGO CRUCIBLE COMPANY, are the 
ONLY kind for which a MEDAL has been AWARDED, and 
are now used exclusively by the English, Australian, and 
i Indian Mints; the French, Russian, 

UNIN i 

ANY 

inf ijj i 


and other Continental Mints ; the 
Royal Arsenals of Woolwich, Brest, 
and Toulon, &c.. &c,; and have been 
adopted by most of the large Engineers 
Brass Founders, and Refiners in this 
country and abroad. The great supe- 
riority of: these Melting Pots consist in 
their capability of melting on an average 
Forty Pourings of the most difficult 
metals, and a still greater number of 
those of an ordinary character, some of 
them having.actually reached the extra- 
ordinary number of 96 meltings, 

They are unaffected by. change of tem- 


ATENT PLUMBAC 3 
CRUCIBLE c% M 


4 


f perature, never crack, and become heated 

ATTER SEA WORK { much more rapidly than any other Cru- 
\ ON j ; cibles, In consequence of their great 
GNDO N-A durability. the saving of waste is also very 


considerable. . suse on 

The cam pay ae recently intro- 
i j adapted for the following purposes, viz. 
a a ent wor ered the average working of which has proved 
o be about Seven Days; Steel Melting, which are found to Save 
Nearly a Ton and a Half of Fuel to every Ton of Steel Fused; and for 
Zine Melting, lasting much longer than the ordinary Iron pots, and 

saving the great loss which arises from mixture with Iron, 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Mufiles, Portable Furnaces, &c., Stove Backs 
all descriptions of Fire Standing goods, and every requisite for the 
Assayer and Dentist. For Lists, Testimonials, &c., apply to the 


PATENT PLUMBAGO CRUCIBLE COMPANY, 
BATTERSEA WORKS, LONDON, S.W. 


HOLLOWAY'S OINTMENT and PILLS.— 


Complication of Diseases, ulcerations, abscesses, swollen glands 
and other disorders, arising from unseen and unsuspected causes, may 
be cured by the use of this excellent Ointment, and by Holloway g 
Purifying Pills. The printed instructions in which the remedies are 
wrapped are sufficiently explicit. for the guidance of any invalid with 
moderate inteiligence ; and Holloway’s medicaments can always be 
used with advantage and without danger. For more than a quarter 
ofa century they have proved themselves to be a treasure to the 
poor affiicted with disease. Both Ointment and Pills are especially 
adapted for military and naval men, colonists, and travellers, who 
cannot everywhere obtain medical assistance, but may always suc- 
cessfully doctor themselves with Holloway’s remedies. 


“YOUNG'S ARNICATED CORN and BUNION 


PLASTERS are the best ever invented for giving immediate 
ease, Price 6d. and 1s. per box. Observe the trade mark, H. Y., 
without which none are genuine. May- be had of most respectable 
chemists in town and country.— Wholesale manutactory, 16, Carthu- 
gian-street, Aldersgate-street_E.C., London, - 
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PRELIMINARY NOTICE. 


NOW COMPILING AND WILL SHORTLY BE ISSUED, 


Price Twopence Weekly, 
THE 


farmers? Mustrate News, 


A. Record: of 


AGRICULTURAL, HORTICULTURAL, AND 
FLORICULTURAL EVENTS. 


HE FARMERS’ ILLUSTRATED NEWS 


will lend itself to no special party, but will uphold only one 
interest—that of its subscribers. It will never dabble in vague 
speculation, but as dealing with practical men will bring under their 
notice only such matters as claim to be supported either by figures or 
sound theory. 

It may, further, be here suggested that in this “age of steam ” and 
of invention, when the farmer is advised to submit everything to 
machinery, itis only the discriminating eye that can select from the 
multiplicity of inventions those really capable of serving the British 
Farmer, and thus save him time and money. Both at home and 
abroad each day brings to light some. important improvement 
of undoubted benefit to the farming interest, but for want of 
a special organ they are unrecorded, and thus many imple- 
ments which are worked to the saving of timeand labour in other 
lands are but little known to the British Farmer. 

In the FARMERS! ILLUSTRATED News Engravings by first-class 
Artists, will be regularly given, and truthful Dllustrations of New 
Implements, of Rare Stock, or Choice Fruit, Plants, Flowers, and 
Roots will appear as occasion requires. Due attention will be paid to 
the chemistry of Soils and Manures ; room will be found for interest- 
ing papers read before Agricultural Societies, and for anything of 
value connected with the Breeding of Poultry. 

*x The Editor solicits contributions to the forthcoming journal, the 
columns of which will be freely opened to all communication relating 
to the Farm, Garden, and Forest. 

. ADVERTISEMENTS. 

As the Proprietors of the FARMERS’ ILLUSTRATED News only intend 
to insert a limited quantity of advertisements, it is necessary for all 
who wish to obtain publicity through the columns of the journal, to 
communicate with the publisher without loss of time. 


Scarr. 


i s. d. 
Six lines, ten words to aline .. ... 3 6 
Each additionalline ` s. ss i 6 


Estimates for a series of advertisements the line, 
column, or page will be sent post free. 


OFFICE: _ 
3, SHOE LANE, FLEET STREET, LONDON. 


IMPORTANT SCIENTIFIC WORKS 
Published and Sold by 


TRUBNER & Co, 
60, PATERNOSTER-ROW, LONDON. 


HE AMERICAN JOURNAL of SCIENCE 


and ARTS, Conducted by Professors Silliman and James D. 
Dana, in connection with Professors Asa Gray, Louis Agassiz, 
vo Gibbs, and others. Published every two months. 

ice 5s. 
The SCIENTIFIC AMERICAN ; a Weekly 


Journal of Practice, Information, Art, Science, Mechanics, 
Chemistry, and Manufactures. Subscribers’ names received. 


POCKET BOOK of MECHANICS and 


ENGINEERING, containing a Memorandum of Facts and con- 
nection of Practice with Theory. -By: John W. Nystrom, O.B. 
loth edition, revised, with additional matter. Roan, with tuck 
gilt edges. Price 7s. 6d. 


A CYCLOPAIDIA of DRAWING ; designed 


as a Text Book forthe Mechanic, Architect, Engineer, and Surveyor, 
comprising Geometrical Projection, Mechanical, Architectural, and 
Topographical Drawing, Perspective, and Isometry. Edited by W. 
E. Worthen. Royal 8vo., cloth, 36s. 

IRON 


The PRACTICAL BRASS and 
FOUNDERS’ GUIDE; a Concise Treatise on Brass Founding, 
Moulding, &c., &c. By James Larkin. 5th edition, revised, with 
additions, Post 8vo., cloth. Price 8s. 


The MILLERS’, MILLWRIGHTS, and 
Ler aa GUIDE. By Henry Pallet. Post 8vo., cloth. 


On the STRENGTH of CAST-IRON PILLARS; 


with Tables for the Use of Engineers, Architects, and 
Builders. By James B. Francis, Civil Engineer. 8vo., cloth 8s. 


The BOSTON MACHINIST, being a complete 


School for the Apprentice as well as the advanced machinist, 

showing how to make and use every tool in every branch of the 

business, with a Treatise on Screw and Gear Cutting. By Walter 
' Fitzgerald. 18mo., cloth, 3s. 


The CARPENTERS and JOINERS’ HAND. 


BOOK: By H.Y. Holly. 18mo., cloth, 2s; ` 


The GENERAL THEORY of BRIDGE CON- 
pre ais . By Herman Haupt, A.M., Civil Engineer. 8vo., 
cloth, 12s, 

The AMERICAN COTTON SPINNER, and 
MANAGER and CARDER’S GUIDE; a Practical Treatise on 
Cotton Spinning. By R. H. Baird, Post 8vo., cloth, 6s. 

A PRACTICAL HANDBOOK for MINERS, 
METALLURGISTS, and ASSAYERS. By Julius Silversmith. 
8vo.,, cloth, 12s. 

LONDON : TRUBNER and Co., 60, PATERNOSTER ROW. 


JUST IMPORTED FROM NEW YORK, 
18mo., cloth 2s. each. 


HE ART of SAW-FILING, Scientifically 


Treated and Explained, on Philosophical Principles. By H. W 
_ HOLLY. 


HE CARPENTER’S and JOINER’S HAND. 


BOOK, containing a complete Treatise on Framing Hip and 
Valley Koofs. With much valuable instruction for Mechanics and 
Amateurs, By H. W. HOLLY. 


MHE BOSTON MACHINIST ; being a com- 


plete School for the Apprentice, as well as the advanced 
Machinist ; showing how to make and use every tool in every branch 
of the business, With a treatise on Screw and Gear Cutting. 
London : E. and F. N. Spon, 16, Bucklersbury. 


BETISH HOROLOGICAL JOURNAL. — 


: The Special Organ of the Watchmaking Trade. Published 
Monthly, Price 4d.—Kent and Co., 51, Paternoster-row, at all Book- 
aellers, and at the Office of the B, H. Institute, 35, Northampton- 
square, Clerkenwell, E.C, 


NEW BOOKS JUST PUBLISHED. 


ENGLISH COTTAGES FOR THE MILLION, FROM 
FIFTY POUND UPWARDS, AND HOW TO BUILD 
THEM. Cloth, £1 1s. 

ENGLISH VILLAS, MANSIONS, AND LODGES, 
from £800 to £10,000. Cloth, £2 2s. 


PUBLISHERS, ATCHLEY & Co., 106, GRE 


STEEL AND IRON BRIDGES, and other large works 
(on a new principle), giving SKELETONSTRUCTURES 
in Folding Plates and Woodcuts. 8vo., cloth, 16s. 

IRON ROOFS. A Theoretical and Practical Treatise 
on the Construction of. By FRANCIS CAMPIN, C.E. 
4to0., with Plates and Woodcuts, 15s. 


AT RUSSELL-STREET, W.C., LONDON. 


A MEW LIST OF BOOKS SENT FREE TO POST-OFFICE ORDER: 


JOHN 


SWAIN, 


DRAUGHTSMAN & ENGRAVER ON WOOD, 


ee 


Aechanical MBesigns. 


Ornamental Mestqns. 


Pictorial Mesiqns. 


CATALOGUES ILLUSTRATED. 


ALL WORK EXECUTED WITH THE GREATEST CARE BY 


SKILLōLE D 


ARTISTS. 


Estimates supplied with promptness. 


Country orders executed with the utmost care and despatch. 


me 266, 
Just Published, crown 8vo. In handsome cloth. 


enlarged. Price s. 
pat MANAGEMENT of STEEL 
The work includes the most approved modes of the manufacture of 


BY GEORGE EDE. 
iron, the manufacture of steel, testing steel, forging and welding, 
annealing, hardening, tempering, expansion and contraction of steel, 
case-hardening wrought-iron, toughening steel, &. 
London : W. TWEEDIE, 337, Strand. 


Fourth Edition» 


Now ready, Part 2, Price 2s., of ay aa, new and original work» 
entitle 
he ONUMENTA ;” or DESIGNS for TOMBS, 
WALL “MONUMENTS, HEAD STONES, GRAVE 
CROSSES, &c. Architects and Artists of kuown taste and talent 
have been expressly engaged for the ‘‘ Monumenta,” whioh will com- 
prise, beside Monumental Tombs, Wall Tablets, Head and Foot 
Stones, and Grave Crosses, in Stone, Metal, aud Wood, also Mono- 
grams, Letterings in different styles and characters ; and to make 
the work thoroughly practical, it will be printed in colours. Edited 
by E. L. Blackburne, Esq. The work will be issued in monthly 
parts at 2s. and 1s, each. + 
London : JAMES HAGGER, 67, Paternoster-row. 


Just published, crown 8vo.,cloth, 33. 


HE PRACTICAL MILLWRIGHT’S and 
ENGINEER’S READY RECKONER ; or, Tables for Finding 

the Diameter and Power of Cog-wheels; Diameter, Weight, and 
Power of Shafts; Diameter and Strength of Bolts, &c, &c. By 


THOMAS DIXON. 
London : E. and F. N. Spon, 16, Bucklersbury. 


Just published, price 1s., post ree. 


HIMNEYS, FURNACES, and FIRE- 


PLACES ; a Book for the use of Practical Engineers and 
Builders. With an Appendix on Smoke Prevention. By ROBERT 
ARMSTRONG. . 

London: E. and F. N. Spon, 16, Bucklersbury:. 


Now ready. Author’s Edition. Greatly Enlarged, with an Atlas of 


Plates. Price Nine Shillings and Sixpence, Free by Post. 


RACTICAL and THEORETICAL ESSAY 


ON THE DETACHED LEVER ESCAPEMENT. By M. 
GROSSMANN. For which the prize of Thirty Guineas has been 


awarded, 
W. HISLOP 108, ST. JOHN-STREET-ROAD, LONDON, E.C. 


HILLING HANDY-BOOK ON 


BANKRUPTCY AND TRUST DEEDS, with 
Forms, Costs and Suggestions for Practical Improve- 
ments. By G. M. WeTHERYFIELD, Solicitor, 54, Coleman- 
street, W.C. Uniform with “Shilling Handy-book for 
Chancery, County Court Suitors.” N.B. Mr. W. can be 
consulted at very moderate cost. 


UNIVERSAL BREAKWATER, Is. London: J. WEALE, 


TURNER’S AND FITTER’S HANDBOOK. 


By T. GREENWOOD, late of the Royal Arsenal. 
Price 1s. 6d., or Stamps, 
Fourth Editiow improved and enlarged. 


TE above is acknowledged by Practical 


men to be the best Guide, both for Wheel and 
Screw-cutting, &c., and to contain the most useful, 
reliable, and extensive sets of change wheels; besides 
the most simple Rules for the above, never before published, 
3,000 copies having been sold in about two months, 
The trade supplied. 
Apply, Messrs. Smita and GRErENWooD, Engineers, 
Lathe and Tool Makers, Reliance Iron Works, California, 
Halifax, Yorkshire. 


THE MOMENTOUS QUESTION. 


CRIN OLIN E. 
LADIES SHOULD AT ONCE SEE 


THOMSON’S NEW STYLE, 


which, light, graceful, and elegant in outline, combines 
comfort and economy with the very latest fashion. 
Observe the name “ THOMSON,” and Trade Mark * A 
‘Crown.’ Soldeverywhere. 


STRAN D, 


LoNnNDOoOoON, W.C. 


OOD ENGRAVINGS, for SCIEN- 


TIFIC and other WORKS.—Illustrations for 
Catalogues, Circulars, Advertisements, &c., executed in 
an. effective and artistic manner, at reasonable charges, 
by B. J. MALDEN, Draughtsman and Engraver on 
Ward, 29, Hart-street, Bloomsbury, London, W.C, 


_ ENGRAVINGS ON WOOD, 
AVERY DESCRIPTION OF 


Pictorial Work for Publishers, Printers, and 
Advertisers, promptly executed, at the lowest prices, 
by J. F. NASH, 114, Strand, W.C. 

Estimates and Specimen Book'sent Free of Charge, 


T)RAWINGS, PLANS, TRACINGS, &c., 


executed with accuracy and dispatch, on moderate terms, by 
MESSER and THORPE, Mechanical and General Draughtsmen, 
8, Quality-court, Chancery-lane, W.C. M. and T. are thoroughly 
practical Engineers, < 


WALLIS & Co.’s CYLINDRICAL ENVELOPE 


AND. 
PATENT “CAP” FOR MAPS, PLANS, DRAWINGS, &c. 


Disc at end 


KENT CAG) 
noise /f n Ñ = 
i w SS eee Wars 


Oy SY SE NN ee ee ey 


of “ Cap.” 


Showing plan ‘ Capped.” 


ESSRS, WALLIS and Co., beg to draw the 


attention of the Colliery Proprietors, Mining Surveyors, Iron 


Masters, Engineers, Architects, &c., to their invention for the pro- 
tection and preservation of every kind of maps, plans, drawings, and, 
indeed, of rolled documents in general. 

Hitherto, it has been a source of constant annoyance and trouble 
in an office, that maps, &c., become penetrated with dust ; that the 
ends get torn or frayed ; and, from the want of a ready means of 
reference, much time islost when any particular map is required, 

The invention of Wallis and Co. obviates these and minor evils. 
Its advantages may be briefly said to be—(1.) That the “f Cap” prevents 
the admission of dust. (2.) Thatit prevents the ends of the map, 
&e., from being frayed, torn or damaged. (3.) Thatit economises 
space, (4) That it affords a ready index, there’ being six spaces on 
the “ Cap ” for titles or numbers. Any map can be found without 
delay or trouble. Messrs. Wallis & Co.’s “Covered Case ” for more 
valuable plans, maps, drawings, &c., will be found as useful asa tin 
case at one-fourth its price, The cylindrical envelope is for the 
conveyance of maps, plans, &c, by book post, or otherwise ; it 
affords great facilities for transmission, saving the expense of wooden 
rollers, and can be used again and again. 

Can be had Retail of ALL Stationers, and Wholesale onty of the 

Patentees, 
Wax. WALLIS and Co., Law and Parliamentary Stationers, 
1, Charles-street, Parliament-street, Westminster, S.W. 


THOMAS SMITH, 

109, HATTON GARDEN, LONDON, E.C., 
Late of 14 & 15, St. Swithin’s Lane, E.C., 
Ironmongers,’ Ironfounders, & Engineers’ Valuer, 
ARBITRATOR AND ACCOUNTANT. 


Apply for his Circular of upwards of Fifty Trades for 
Disposal. 


ITY DEBT, COLLECTING AND 


CREDITORS’ LEGAL INQUIRY OFFICES,— 
Annual Subscription, One Guinea, Commission 6 per 
cent. No trouble; no risk. Detailed particulars of Mr. 
WETHEERFIELD, Solicitor, 54, Coleman-street, H.C. 


ATIONAL INSTITUTION for DISEASES 


of the SKIN, 10, Mitre-street, Aldgate, 
Physician—Dr, BARR MEADOWS, 8, Hinde-street, W. 
Open on Monday and Thursday evenings from Five till Eight, and 
on Wednesday and Saturday evenings from Seven till Nine, 
Average number of patients, 250veekly. 
THOM AS-ROBENSON;-Hon, Sec. 
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“RECONNOITERER” GLASS, 


` 10s. 10d. SENT FREE. 
HIS “ TOURISTS’ FAVOURITE” distinctly 


shows small windows 10 miles off, landscape at 30 miles, 
Jupiter’s Moons, &c,—Marquis of Carmarthen. ‘‘ The ‘ Reconnoiterer’ 
is very good.”—Earl of Breadalbane. “I find it all you say; won- 
derfully powerful for so very small a glass.”—Earlof Caithness. “ It 
is a beautiful glass,”—Lord Gifford. “ Most useful.’—Lord Garvagh. 
“& Remarkably good.”—Sir Digby Cayley. “It gives me complete 
satisfaction, and is wonderfully good.”—Sir W. H. Feilden. ‘ For 
its size I do not think it can be surpassed.” —Major Starkey, of Wren- 
bury. ‘Quite equal to that for which I gave £5 5s.”—F. H. Fawkes, 
of Farnley, Esq. “I never before met an article that so com- 
pletely answered its makers’ recommendation.”—Field, ‘ We have 
found it fully equal to others which had cost more than four times its 
price.” —Notes and Queries. ‘“ What Tourist will now start without 
guch. an indispensable companion ?”—The celebrated “ Hythe ” Glass, 
showing bullet marks at 1,200 yards. and menat 3} miles, 31s. 6d. The 
above, bearing the registered trade marks ‘‘ Reconnoiterer” and 
“ Hythe,” only to be had direct from, and by written application to, 
Satomn & Co., 98, Princes-street, Edinburgh, and .137, Regent-street, 
London, W. No Agents anywhere. 


INVENTORS ASSISTED 
N Securing, Carrying Out, and Disposing of 
their Inventions—Apply to Messrs. B. BROWNE and OO. 
British and Foreign Patent Office, 49, King William-street, London- 


pridge. 
A Pamphlet gratis, on Cost of Patents, may be had on application. 


ASSISTANCE AND ADVICE TO INVENTORS. 
ME M. A, SOUL, (Member of Society of Arts) Patent 
{ Agent, advises and ASSISTS INVENTORS AND 
DESIGNERS in obtaining Protection under THE NEW 
PATENT LAW AND REGISTRATION OF DESIGNS 
ACTS, A Circular of Information free by post, on applica- 


tion to the Patent Office, 3, Leadenhall St., London, E.C. 


ME HITS BRITISH and 


FOREIGN PATENT AGENT, 68, Queen-street, 
Cheapside, London, B.C. Mr. White having correspon- 
dents in the chief cities of Europe can present to his 
clients, unusually advantageous facilities for Foreign 
Patents. British Patents secured, and Provisional Pro- 
tectidns upon advantageous terms. 


IE IIE ck rt i ac A NS A a 
PATEN TS FOR INVENTIONS. — Messrs. 

DAVIES and HUNT procure British and foreign patents at 
moderate charges. Full particulars given in their “ Handbook for 
Inventors,” to be had (gratis) from No. 1, Serle-street, Lincoln’s-inn, 
London, W.C., and from No. 87, St. Vincent-street, Glasgow. 


[NVENTIONS secured by Patent or Regis- 
‘tration, on moderate terms, by application to Mr. WILLIAM 
BROOKES (of upwards of 25 years’ experience in such matters), 
British and Foreign Patent Agency, 62, Chancery-lane, London, W.C. 


NVENTORS requiring Home, Foreign, 
# and Colonial PATENTS and REGISTRATIONS, may 
obtain advice and information from Mr. HENRY, Memb. 
Soc. Arts, Assoc. Soc. Engineers, Author of ‘‘De- 
fence of the Patent Law,” Patent, Registration and 
Copyright Agent, 68, Fleet-street, corner of and entrance 
in Whitefriars-street.. Technical translations, drawings 
and lithographs prepared. 


rno INVENTORS.— Messrs. HARRIS 


and’ MILLS, Patent Agents and Mechanical 
Draughtsmen, No. 35, Southampton-buildings, Chancery- 
lane, W.C. (from CARPMAEL and Co.), undertake all 
business connected with Patents for Inventions in the 
United Kingdom, the Colonies, and all Foreign Countries, 
Provisional protection, £8 8s. 


INVENTIONS . PROTECTED BY 


PATENT or REGISTRATION, at fixed and most 
rnoderate charges. Full printed particulars, free by post, 
or gratis on application. Apply to EDWARD GRIFFITH 
Brewer (late Barlow and Company,) 89, Chancery-lane, 
London, W.C.—Established Twenty-two Years. 


NVENTIONS PERFECTED and all kinds 
r Fe Machinery manufactured by 8. SMITH, 204, High Holborn, 


T O INVENTORS —GENERAL 
PATENT OFFICES.—L. de FONTAINEMOREAU, 
4, South-street, Finsbury, London ; 10, Rue de la Fidelité, 
Paris ; 83, Rue des Minimes, Brussels. Provisional pro- 
tection, £7; sealing patent, £19 ; French patent, £7 10s. ; 
Belgian Patent, £310s. Circular gratis on application. 


ee 
OTICE TO INVENTORS.—Otiice for 
1 Patents, 4, Trafalgar-square, Charing-cross. Printed 
instructions (gratis). as to the Cost of PATENTS, for Great 
Britain or foreign countries. Advice and assistance in 
disposing of or working inventions. Branch offices and 
agencies in every Continental State and in America. 
Established 80 years. Full information as to expired or 
existing Patents at home or abroad. Apply personally or 
by letter to Messrs. PRINCE and Co., Patent Office, 4, 
TRAFALGAR-SQUARE, CHARING-CROSS, W.C. 


Po INVENTORS.—The GENERAL 
PATENT COMPANY (Limited), 71, Fleet-sireet, London, 
(Established 1858), obtains PATENTS for INVENTIONS at Fixed and 
Moderate Charges, and transacts all business connected with Patents. 
Unusual facilities offered. A HANDBOOK gratis. 
- CHARLES S. BAKER, C.E., Secretary and Manager. 


ALF-CREDIT SYSTEM.— Patents 

secured upon very moderate charges. Money 

found to work Inventions, Drawings, Plans, and 

Tracings prepared at the lowest possible terms.— 

Address Mr. Watson, INGRAM & Co., 9, Parliament- 
street, Westminster, London, 8.W. 


O Pst ese a lat cree ast cP oe ea ee ON 
JNVENTIONS and PATENTS 

WORKED or SOLD by Mr. COCHRANE, 27, Buck- 
lersbury, Cheapside, London, No Fee for Consultation 
at the first visit. : 
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RITISH AND FOREIGN PATENTS AND THE REGISTRATION OF DESIGNS. 
Mr, H. U. MURDOCH having succeeded to the Basiness of his late Father, which has been established upwards 


of Thirty Years, offers his professional services to inventors. 


A oircular, containing full information respecting the 


various modes of securing protection for inventions at h d: yati 
or bv letter), at his OFFICE FOR PATANTS. 7, SAP INN aOR: Hae Greiiey SUPLY ne Demonaly 
PATENTS. 


AAR. VAUGHAN, Member of the Society of Arts, British, Foreign, and Colonial 
i Patent Agent, 54, Chancery-lane, W.C., 


8 guineas. A “Guide to Toventora” fres bv nost. 


' Transacts every description of business connected with Letters Patent for Inventions, ‘Provisional protection, 6 to 


Trade 


ig Telescope has an Achromatic Object-Glass I'L inch in diameter. It possesses a magnifyi f i | 
superficial ; will see a church clock at FOUR MILES, and distinguish small windows in HonGeE AUTEN MILES ie 
Astronomical Hye-piece and Sun-glass, maguifying 324 times superficial, converts it into an Astronomical Telescope, 


showing Jupiter with his Satellites, the Solar spots, Lunar mountain 


rate, and are equal in every respect to one of a much higher price. 


Carriage free to any Railway Station in England, on receipt of P.O. order, payable to E.G. Wood, at the Chief office. 


S, &c, The Lenses of this Instrument are first. 


ILLUSTRATED DESCRIPTION POST FREE, 
MANUFACTURED ONLY BY E. G WOOD, OPTICIAN, ETC, 74, CHEAPSIDE, LONDON. 


NEW PHOTOGRAPHIC LENS, 


“EXTRA RAPID,” 


morocco Case 


Length, to take Portraits in 18 or 19ft. from Sitter to Lens. 


FOR “CARTES-DE-VISITE” PORTRAITS, 
Price £7%s. = | nT 


. l ALSO inng es 
SHEPHERD'S “CARTE-DE-VISITE” LENS, “9.1, 2in. Di ; ij 
Length, to take Portraits in 12ft. from Sitter to Lens. i ori Si re aes 


Hs tH 
R 


With a set of Waterhouse Diaphragms, in b- 


“With a set of Waterhouse Diaphragms, 


SHEPHERD'S “CARTH-DE-VISITH” LENS, “8. 2° 23n. Diameters, Gin. oa | 
-ZT 


in morocco case se 


- PHOTOGRAPHIC CHEMICALS AND MATERIALS, ` | 
. SQUIRE & Co., 52, KING WILLIAM STREET, LONDON BRIDGE, 


C. 


ELECTRO-MAGNETIC and TELEGRAPHIC 


INSTRUMENTS 
Of Every Description, made to Order at the Manufactory of 


. SAX, 
108, GREAT RUSSELL STREET, BLOOMSBURY, LONDON, 


Patentee and Manufacturer of 


ELECTRIC BELLS, INDICATORS, and ALARUM 
Arrangements against FIRE and THIEVES. 


INSTRUMENTS 


J, 


SCIENTIFIC 


Wile + Rat 
i RN i 
seiri: 

it A |. 


cor | 


Of every description can be had at the Manufactory of 


WW. LADD, | 


MICROSCOPE AND PHILOSOPHICAL INSTRUMENT MAKER, 
- (BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
11 AND 12, BEAK STREET, REGENT STREET, W. 


Sole Agent for Geissler’s Vacuum Tubes. 
Prize MEDAL, 1862, ror Microscorzs, Inpuction Coins, &c. 


\ | ATHEMATICAL DRAWING INSTRU- 
MENTS, THEODOLITES, LEVELS, CIRCUMFERENTERS, 
SCALES, TAPES, CHAINS, T-SQUARES, RULES, &c, 


J. & W. E. ARCHBUTT, 


201, Westminster-bridge-road, Lambeth, near Astley’s Theatre, . 
Manufacturers of the above, and every description of Surveying 


Instruments, unequalled for quality and price. Illustrated priced 
Catalogues free on application. Every Article Warranted. Second- 
hand Instruments of all kinds by the best makers always in stock. 


M ATHEMATICAL INSTRUMENTS of 
. finest quality at moderate prices, W. F. STANLEY, Great 
Turnstile, Holborn, London, W.C. Cases of Drawing Instruments 
from 10s. 6d. to £40. Price list sent post free. Stanley’s treatise on 
Mathematical Drawing Instruments, 5s. post free. ` 


ECOND-HAND CASES OF MATHEMA- 


TICAL INSTRUMENTS, Theodolites, Levels, Pentagraphs, Quad. 
rants, Sextants, Universal Dials, Protractors, Circumferenters, Pris- 
matic and Beam Compasses, Ivory and Boxwood Scales. Land Chains, 
&c., by Troughton and Simms, Elliott, Dollond, and others, at WM. 
LAWLEY’S, 78, Farringdon-streat, City. Photographic Cameras, 
Lenses, Magic Lanterns, Slides, Dissolving View Apparatus, Mivro- 
scopes, Telescopes, Opera, Race, and Tourists’ Glasses, by Voigtlander, 
Ross, Dallmeyer, and others. Instruments bought or exchanged, 
Catalogues forwarded on receipt of three stamps for each, 


M EAR: WELDS AND HALL have always 
in stock every description of India-rubb i 
Covered Wires for Plecirical Tasteunents Bo kes A 
Ako, Zinc and Lead Wires. 

THE NEW SPIRAL VOLTAIC WATER BATTERY, 
india-rubber and Shellac Varnishes supplied. 
MANSFIELD-STREET, SOUTHWARK, S.E. 

AND 21, GUTTER LANE, EC. l 


STEVENS’ S MODEL DOCKYARD, 


AND CITY TOY REPOSITORY, 22, Aldgate, London, E., fr 
Tower-hill, Sailing Models of Cutter and Schooner Yachts, Screw and 
Paddle Boats with clock-work motions, blocks, deadeyes, flags, figure- 
ae ee TE Sno , etc., and every requisite for Model 

ing. Models made to scale. Ensigus, burgees, 
to order, Steam ougnety cylinders ae ‘gees, and signal flags made 

THE LATEST NOVELTY ofthe Age isthe NEW PATENT MODE 
CIGAR STEAM YACHT, warranted to propel by steam. Size: iain 
ae Ripe 3s, pe E E k i 24in. long, 8s. 6d.; 30in. loug, 

. 6d. ; 37in. long, 258s. Packed for the country with full directi 
for working. Established 26 years. x i eee 


e R nt i Se at 
SA LADATA D and NEW MODEL STEAM 
_ ENGINES, Beam, Table, Horizontal, Vertical, Locomotive; 
Oscillating, &c, witL and without the Boilers, MATHEMATICAL 
INSTRUMENTS, PHOTOGRAPHIC APPARATUS, MUSICAL 
BOXES, Ordinary, Drum and Bells, Flute, and Tremolo Flute 
accompaniments, MICROSCOPES, TELESCOPES, OPERA GLASSES, 
AA ee N ue F eee LANTERNS, and SLIDES 
ya e best Painters. Catalogue three Stamps. 0 TE 
178, HIGH HOLBORN. : Mars verre ee ee 


WHEEL, RACK, and SCREW CUTTING. 
SPUR, BEVEL, RATCHET, WORM and INTERNAL 
WHEELS cut to any size or number of teeth; also racks of any 
Tua a pii WIRING ive drilled or pie Screws cut to any 

7 ch.—J. ngineer, St. 7 è 
George’s-road, S, London, = : pve i 


Sspr. 21, 1866.| ae 
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JOINERS HALL BUILDINGS, 79, UPPER THAMES STREET, E.C. 


LITHOGRAPHER, PRINTER, ARTIST, AND DESIGNER. 


PLANS, DESIGNS, 


LAMBERT, BROTHERS, 


TUBE MILLS, IRON AND BRASS WORKS, 


WALSALL, 
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WROUGHT IRON TUBE AND FITTINGS FOR GAS 
DITTO FOR HIGH-PRESSURE WATER, DITTO FOR STEAM. — 


LAP WELDED BOILER TUBES. SLIDE VALVES. 
BRASS GAS JOINTS, BURNERS, CHANDELIERS, &c. 
PATENT HIGH-PRESSURE WATER VALVES, 

GLOBE STEAM VALVES, STEAM BOILER MOUNTINGS. 


IRON 


SNOW HILL, 
BIRMINGHAM. 


One Minute’s walkfromthe Great Western Railway Station, 


BY ROYAL LETTERS PATENT, 


JNO. COPPARD AND CO’S 


Appliances for 


ROUGHING HORSE SHOES 


Are so simple a lad can fix them in afew seconds, they 
are far more effective than the old method. 
_ Price 3s. per set, Straps, 6d. each. 
‘PROSPECTUSES WITH TESTIMONIALS FREE, 
AGENTS WANTED.—APPLY 


84, FLEET-STREET, LONDON, E.C. 
GTEAM PUMPS, for Feeding Boilers, Raising 


in Water, ‘turning Auxiliary Power, &c. Sizes from 23in. to 
es In, diameter, PORTABLE STEAM ENGINES, from 4-horse power 
and upwards, fittea to ordinary Horizontal Multitubular Boilers, 
. HN CAMERON, Egerton-street Tron Works, Hulme, Manchester, 


RAPIDITY AND ECONOMY. 


TRENT TNN foe? 
ASO aaa ea S 
EAEAN 


AS 
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SPECIFICATIONS, AND EVERY DESCRIPTION OF ENGINEERING DRAWINGS EXECUTED WITH 


The Best and Cheapest Teas 


In England are at all times to be obtained at 


. PHILLIPS and COMPANY, Tea Merchants, 
i, 8, KING WILLIAM STREET: CITY, LONDON, E.C. 


% Strong to Fine Black Tea, 1s. 6d., 2s., 2s. 6d., to 3s. per lb. 
Most Delicious Black Tea isnow only 3s, 6d, per lb. 
RICH, RARE, CHOICE COFFEE, 1s, 4d., 1s. 6d., 1s. 8d. 


eA Ail _ PHILLIPS and CO. have NO AGENTS; their unrivalled Teas are therefore 
nw N THE BEST AND CHEAPEST. 


Inferior Houses copy this statement for 


obvious reasons. Therefore be particular in addressing to 
PHILLIPS & Co., Tea Merchants, 8, King William-street, City, 


London, E.C. 


A PRICE CURRENT FREE. SUGARS AT MARKET PRICES. . 
PHILLIPS and CO. send all goods CARRIAGE FREE, by their own Vans, within eight miles of No. 8, King William- 
street. City, and send Teas, Coffees, and Spices, CARRIAGE FREE TO ANY RAILWAY STATION OR MARKET 
TOWN IN ENGLAND, if to the value of 40s. and upwards, PHILLIPS and CO. have no connection with any House 


in Worcester or Swansea. 


BOOTS! 


4 


6, Pembroke-terrace, 


LL PERSONS REQUIRING COMFORT, NEAT- # ~ | 


NESS, and DURABILITY in the above named articles are invited to THs 
try the “ HUPODION BOOTS” with ‘4 MOLE’S PATENT HEELS,” they are Ue 
unsurpassed. N.B. These boots can be re-heeled by the wearer in two minutes. ui 

BUPODION BOOT COMPANY, 


2, Farringdon-road, facing Holborn Hill; 


Gloucester-road, Regent's 
Park, near Chalk Farm. 
THE WHOLESALE TRADE SUPPLIED WITH EUPODION HEELS. 


BOOTS !! 


and f 


` Lonpow Agunms.—Mr. J. McCabe, Leather Seller, Tabernacle-walk, City-road; Mr. Carter, Leather Seller, Kingsland, 
road; Mackley and Sons, Wholesale Grindery Warehouse, New Inn-yard, Shoreditch Mr. Chapman, Leather Seller, 
Kennington-lane, S.E. 


ESTABLISHED EIGHTY YEARS. 


PAPIER MACHE ENRICHMENT 


MANUFACTORY. 


W. SMART, 41, CLIFTON STREET, FINSBURY, E.C, 


Estemates on receipt of Detailed Drawings. 


“ EXCELSIOR,” “ PRIZE MEDAL” 


TO MAKERS OF SEWING MACHINES. 
GIBSON BROTHERS, 


Manufacturers of Materials for 


WHEELER & WILSON’S SEWING MACHINES, 
Are now able to supply makers of the above machines 
with all the castings, &c., required for them. Also 
Hooks ready for use, well-finished, and every one tested. 

A complete set’consists of Stand, Crank, and Pulleys; 
the machine castings planed and bored; together with 
a Hook in good working condition, which will be for- 
warded to any part on the receipt of P. O. order tothe 


amount of £2, Hebden Bridge, Manchester. 


TO MOP, BRUSH, AND BROOM MANUFACTURERS. 
AMUEL WASS having commenced 


manufacturing Handles for the above; also 
Coopers’ Headings, would feel obliged to his patrons for 
their orders, to be forwarded to Samuel Wass, 
Stamford Saw Mills, John-street, Roupell-street, 
Lambeth. Price lists forwarded upon application. 


SOUL AND C0., 3, LEADENHALL STREET, 
LONDON, E.C. 
Pressure & Vacuum Gauges. | Marine Engine Governors. 
Steam Engine Indicators. | Engine Room Telegraphs. 
Engine Counters (& Clocks) | Salinometers (Long, How). 
Engine Room Fittings and | Thermometers, Hydro- 
Tools. E 1 meters. a g 


it easy to operate, simple to learn, 
derangement. It will TUCK, HEM, FELD, 

and sews from two ordinary reels, requires no re-winding, and the seam, if cut at every 

inch, willnotrip. Price from £6 6s.—Price Lists Free, 


WHIGHT & MANN, 
143, HOLBORN BARS, LONDON. 


MANUFACTORY—GIPPING WORKS, IPSWICH. 


Family Sewing & Embroidering Machine 


WITH ALL THE LATEST IMPROVEMENTS. 


aa in action, and not liable to 
GATHER, CORD, QUILT, BRAID, 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET 
COMPANIES, &c 


HE PATENT MINERALISED 


AND VULCANISED INDIA-RUBBER, mannfac- 
tured by WILLIAM WARNE and Co., in = 
Delivery and 


Valves. Hose Pipes, 

Washers, Suction. | 
Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing. . 


Flexible Tubings. | . 

Patent JunctionRubberand Consolidated Emery Wheels. 

And all other India-Rubber articles in use by 
Engineers and others. To be had at the Mills, Totten- 
ham, N., Middlesex. Warehouse, 9, Gresham-street 
West, London, B.C. 

N.B.—Sole Manufacturers of Valves of the Patent 
Mineralised (Red) India-Rubber, upto 8ft. 4in, diameter 
in any thickness. 


PRINTING. 


ESTIMATES FOR PRINTING ANY DESCRIPTION 
OF WORK, SENT POST FREE BY 


MADDICK & POTTAGE, 


CRANE COURT, FLEET STREET, 
LONDON. 


Printers of the 


ENGLISH MECHANIC & MIRROR OF SCIENCE. 
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BENSON’S 
WATCHES AND CLOCKS. - 


eed 


STEAM FAC TORY FOR CLOCKS AND 
WATCHES. 


Watches from 2 to 200 Guineas, 
Clocks 55 ` l s 200 s» 


BENSON’S ILLUSTRATED PAMPHLET on WATCHES 
and CLOCKS, Post Free, 2d. 


‘Watches sent to all parts of the world safe, by post. 


J. W. BENSON, 


Watch and Clock Maker to H.R.H. the Prince of Wales. 
58 AND 60, LUDGATE-HILL. 


TURNING LATHES, 
CHEAPEST IN LONDON. . 


BENCH LATHES from £2 2s. and upwards, 


WHEELS, CRANKS, TREADLES, MANDRIL, AND 
POPPHT HEADS. 


Chucks of any description Made to Order.’ 


Slide Rests, 3zin. centre, £2; 4in., £2 10s.; 5in, £3; 


6in, centre, £3 15s. 


RICHARD PHARCH, 
77, GREAT SUFFOLK-STREET, BOROUGH. 
Enclose stamp for reply, and 3 stamps for Illustrated 
Catalogue and Prise List. 


ACHINE TOOLS, AS LATHES, 


2 Drilling, Slotting, Planing, Shaping, Screwing, Punching, 


and Shearing; also Lathe-Heads, Side-Rests, and Chucks, Circular ` 


Saw Benches, Lifting Crabs, Jacks, Blowing Fans, Small Steam 
Engines, Portable Parallel Vices, Glazers and Grindstone Troughs, in 
Stock.—_EDWIN J. OXLEY, Engineers’ Tool Depot, 43, Port-street, 
Manchester. 

ENGINEERS, MACHINISTS, 


LATHE, AND TOOL MAKERS, 


CLARENCE STREET, OLD KENT ROAD. 
SMALL SCREW CUTTING. TURNING, AND PLANING, 


LATHES, 


AND EVERY DESCRIPTION OF TOOL FOR 
AMATEUR TURNERS. 


Lathes Complete, £7 5s., £9, £11, £16 16s. 
Chucks, and all kinds of apparatus fitted to lathes, 
Engineers’ FILES and tooxs of every description. 


AMERICAN TWIST DRILLS AND SELF-CENTRE- 
ING CHUCKS, for holding all-sized drills, 


“AMERICAN SCROLL CHUCKS OF ALL SIZES. 
JOSEPH BUCK, 
124, NEWGATE STREET, E.C., and 164, WATERLOO 
a oe ROAD, 8. 


MECHANIC'S EXCHANGE, 
201, UNION-STREET, BOROUGH, S.E. 
WwW. H. PEARCE, 
LATHE AND TOOL MAKER, AND DEALER IN 
| MACHINERY. 
Every description. of tools. Bought, Sold, or taken in 

'  . . Exchange. 

Letters should contain stamp for reply. . 


H. & 0 0 0 M BS, 
a Opposite the “ NAPIER,” 
: BRANDON ROW, NHWIN GTON CAUSEWAY, S.E. 
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Girders, Wrought. LS 
Ditto, Cast. ' 
Columns. 
Tanks. 
Railings. 
Staircases. i 
: Machine Castings. i 
Roofing. ; 


All kinds of Cast or Wrought i 
Iron Work estimated or Sgi 
designed, ty 

` HOISTS FITTED ‘YP 


WESTON and CO., HAND-RAIL 


J o MANUFACTURERS, 80, Whitecross-street, E.C., 
beg to inform Architects, Builders, and the Public, that 
they undertake every description of SOLID AND 
VENEERED HAND-RAILING, Tncluding Iron Cores, 
Newels, Ballusters, &c., complete. None but First-Class 
Work turned out. Terms moderate, 


Aig 


No FITTER or TURNER should be without a STRAIGHT-EDGE. 


The most reliable tool of this kind, graduated to the Standard Measure of the Realm, and 
- manufactured with MARVELLOUS ACCURACY, may be obtained of 


RICHARD LLOYD, 


MILL AND MACHINE IRONMONGER, 
135, STEELHOUSE LANE, BIRMINGHAM, 
Clubs of Workmen supplied at reduced prices. No equal tool is sold under FOUR TIMES THE PRICK, 


CHANGE WHEELS FOR SCREW-CUTTING LATHES. 


ROSCOE’ SELF-ACTING LUBRICATORS 
FOR STEAM ENGINES. 


Largely in use on most of the principal Railways of Great Britain; also on the French, Belgian, 
Spanish, Russian, Norwegian, Egyptian, American, Canadian, Indian, Australian, and- other Rail- 


| ways; and on every description of Portable, Agricultural, and Stationary Engines, Steam 


Hammers, &c., &c. 


TESTIMONIALS AND PRICES POST FREE, 


peer 


APPLY TO © | 
EDWIN H. NEWBY, 
KING WILLIAM STREET, CITY, 

LATE 7 
31, CHEAPSIDE, E.C. 


The above Lubricators grease every particle of steam previous to its passing through the-valves into 
the cylinders. i 


FLOORING! DEALS! MAHOGANY! 
WHITE and YELLOW BATTENS, £8 per 120. | 
100,000 Dry Prepared Flooring Boards, 3 by 9 Pine Deals £18 per 120. 
from 10s. 6d. per square, | 3 by 9 Yellow Deals ... £15 per 120, 
£15 per 120, | 3 by 11 Yellow Planks oe 4d. per foot, 


... 12s. per square. 
SAMUEL PUTNEY, 


BOROUGH ROAD, and ELM STREET, GRAY’S INN ROAD. 


THE NEEDLE DOOR-LATCH IS A GREAT NOVELTY. 

THE NEEDLE DOOR-LATCH IS PERFECTLY UNPICKABLE. 

THE NEEDLE DOOR-LATCH IS THE SECUREST LOCK MADE. | 
THE NEEDLE DOOR-LATCH IS THE CHEAPESTPATENTLOCK MADE 
THE NEEDLE DOOR-LATCH IS THE BEST LOCK EVER MADE. 

THE NEEDLE DOOR-LATCH IS TO BE HAD WHOLESALE AT THE 
WORKS OF THE PATENT UNPICKABLE LOCK COMPANY (LIMITED), 
237 & 289, HUSTON ROAD, 

Or through the Birmingham and Wolverhampton Factors, & retail of all Ironmongers. 


D a a a Iamm 
MOREWOOD’S PATENT CONTINUOUS ROOFING SHEETS of GALVANISED TRON. 


ths of 50 to 500ft. and upwards, by 2ft. wide. CHEAPER THAN FELT WHEN FIXED COMPLETE, 
. [OPOE For price, instructions as to fixing, &c., apply to the patentees, 


MOREWOOD & Co,, 


. THAMES STREET, LONDON, E.C.; LION WORKS, BIRMINGHAM, AND 
DONAA TA ROSE E M ATINGSHALL TRON WORKS, BILSTON. i 


RANTS PATENT PORTABLE PERIN’S PATENT FRENCH BAND 


RAILWAY, with trucks and turn-tables, is SAW BLADES. 
acknowledged by purchasers to effect a saving of one- 
half in labour for earth moving, and to be invaluable 
for clearing root crops. off the land.and for running out 
farmyard manure, especially when the land is too wet 
for carting. Earth moved and lakes emptied by con- 
tract. Full particulars on application to Mr. J. Grant, 
at his Steam Factory, Love-lane, Bankside, Southwark, 
S.E. 


394, 


20,000 Spruce Deals 
Matched Lining 


aE 


SN SAMUEL WORSSAM & CO,, 
` Having purchased of M. Perin, of Paris, the sole . 
l i| right to Import and Sell his BAND SAW BLADES 
YE throughout the United Kingdom, beg to announce 
WE that they are now in a position to supply these Saws 
$ irom 1-16th ofan inch to 8 inches in width, and ip 
He to 50 feet in length. . 


HEATED AIR ENGINE. — 
OR all small purposes, such as driving Printing 
Presses and Lathes, hoisting, pumping, and for 
agricultural uses, the above Engine is the cheapest that 
can be found. 

Itcan be run for 10 hours a day, for an expense of 
from five to six shillings a week, reckoning coals at 
thirty shillings a ton. It needs no engineer, and 
twenty minutes attention suffices to run it a day. No 
water befng used all danger of an explosion ig done 
away With. For further particulars apply to 


W. Y. EDWARDS AND CO., 
7, CASTLE STREET, FALCON SQUARE, CITY, 
LONDON. 


Ms The vast superiority of Perin’s Band Saws over any 
% others in point of finish, toughness, durability, aud 
He evenness of temper, is now everywhere admitted. 


is §. W.and Co. keep a large stock of all sizes up to 
WME fin. wide, from which they can supply orders to ans 

“3 part of the kingdom, within twenty-four hour: 
NS - notice, 


For Price Lists apply to 


SY \Vi SAMUEL WORSSAM & CO., 
` ) SAW MILL ENGINEERS, 
304, KING'S-RCAD, CHELSEA. 


* 
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PATENT PACKING FOR STEAM ENGINES, &c,} ~~ QQ) @ 
| A A 


i 


INDIA-RUBBER VALVES, &c. | 
J. H. TUCK AND CO., ; 


beg to call attention to the annexed § 
“TRADE MARK,” which in future § 
will appear upon each length of Í 
TUCK’S PATENT PACKING, as also į 
upon their 
" VALVES GUARANTEED QUALITY. 
SHEET INDIA-RUBBÉR 
BUFFERS. i 
Hose, Tusixe, BANDING, &c. 
J. H. TUCK AND CO. 116, 
CANNON STREET, E.C. 


WORKS, LAMBETH. 
Contractors to the Admiralty. 


a STEAM ENGINES, 


A 23 HORSE POWER, 
=i Horizontal, with Governors, 
Pumps, &c., 


FOR THE EFFICIENT CLEANSING AND EXAMINATION OF HOUSE DRAINS AT ANY TIME, 
Manufactured Solely by 


JOSEPH CLIFF and SON, WORTLEY, near LEEDS, 
. FOR MARCUS BOURNE NEWTON, 
WHARF No. 4, KING’S CROSS GOODS STATION ; SONDON, 


Where is always on hand a large Stock of 


SALT-GLAZED STONEWARE DRAIN-PIPES, FROM 2in. to 24in. DIAMETER; FIRE 


BRICKS; CLAY RETORTS; and TERRA-COITA GOODS OF ALL DESCRIPTION. 
Adamantine Clinkers, White Glazed Bricks, Paving Bricks, Ridge Tiles, and all kinds of Blue Staffordshire Ware. 


L. SUGDEN AND Co. 


25s, : J 
IRON CORN BINS i SAW MILLS AND MANUFACTURING JOINERS. 
LAWN MOWERS. O OCIO 70m PREPARED FLOORING, MATCHED BOARDS, ETC. 
GARDEN SEATS. C o. = 
HURDLES & WIRE NETTING. WESTMORELAND WORKS, 
RAY, MEAD, AND CO, WALWORTH COMMON. 


38, UPPER THAMES STREET, LONDON, E.C. 
And Trolway Iron Works, Bethnal Green, N.E. 
Price Lists on application. 


WATER-POWER ENGINES! 
HESE Compact and Economical 


Engines have now been mostsuccessfully applied to work- 
ing Hoists and Cranes in Warehouses, and to the driving of 
Book-printing and various other machines, They greatly 
supersede the steam engine for occasional use, as, where 
adequate Water Pressure is available, they avoid all danger, 
delay, and inconvenience. 

Applications may be made to the Patentees, JOHN 
RAMSBOTTOM and Co., Hydraulic Engineers, Blackburn, 
Lancashire; or to T, M. PEARCH, 21, Thornton-road, 
Bradford, Yorkshire. 


Q EATENT HOLLOW STEAM PACKING. 


PRICE LISTS ON APPLICATION 


Crickmer’s Patent Elastic Metallic Packing. 


FURTHER REDUCTION IN PRICE ON AND AFTER OCTOBER FIRST. 


PATENT WIRE GAUZE JOINT PACKING.. .. Is. 6d. per lb. | INDIA-RUBBER CORE PACKING (HEMP)... se Ja. 4d, 
CRICKMER’S PATENT PACKING .. se ee ee 25, 3d. ps Do, Do. Do. (COTTON) .. 28: 6d, 


This Packing takes less Tallow to lubricate it than any other, and being a Pliable Metallic Surface requiring but little Pressure 
keep it Steam tight, there is a great saving in friction. 


PATENT TALLOW PUMPS AND LUBRICATORS, — 
WELL STRETCHED LEATHER MILL BANDS, HOSE PIPES, FIRE BUCKETS, VALVES, WASHERS, &c., &. 
CAUTION.—-Engineers, Millowners, and others are Cautioned against Purchasing a Spurious Metallic Packing, purporting to be Crickmer’s 
: THE GENUINE CAN ONLY BE OBTAINED FROM 


ALEX. BOSS AND CoO. _ oe 
GRANGE ROAD, BERMONDSEY, or their Authorized Agents. Price Lisis on Application. 


E great and peculiar advantages of this 
packing consistin its remaining perfectly elastic, and is so con- 
atructed and applied that the pressure of the steam itself makes the 
_ joint by entering the packing from the cylinder; thus the many 
objections to packing previously existing are effectually removed. 
Vuleanised India-rubber Sheet Washers, Valves, Springs, Hose, 
Glazed and Solid Tubing for Gas, Speaking Tubes, Diving Dresses, Gas 
Bags, Air-proof Goods, or any description of India-rubber articles 
made to order. i ; 
Price list or circular, with full description of packing, to be had of the 
only Manutacturers and Patentees of Hollow Steam Packing. 


FOSTER and WILLIAMS, India-rubber 
Works, Cowper-street, City-road. 


JAMES MUNRO, 


(From Messrs. Holtzapffel nd Co.) 
ENGINEER and MACHINIST, 
Manufacturer of Lathes, Planing Machines for Amateurs and Manu- ` 
facturers. All kinds of Lathe Apparatus for Ornamental Turning, 


. Lngineer’s Tools, &c, Boring, turning, planing, screw and wheel 
cutting, dividing, &c, 


BY HER MAJESTY’S ROYAL LETTERS PATENT. 


| CUNNINGHAM’S ae E 
Ornament Wool md Metal Cutting Miwhinea, 


AND DRILLING APPARATUS. 


m ee ee 


Useful to the following 
Trades. 


——— 


ORGAN BUILDERS 
CABINET MAKERS 
BLIND MAKERS 

PATTERN MAKERS 


a) 


4, GIRSON-STREET, WATEELOO-ROAD, Ñ. 


JOSEPE STANLEY, 
i (Lato Foreman at David Hart’s,) 


CHAIR MAKERS 
GUN-CASE MAKERS 
MARQUETERIE MAKERS 


PIANOFORTE MAKERS 
TOY MAKERS 

| JEWEL-CASE MAKERS 
Si} CARVERS 

IS /— LEATHER CUTTERS 


ENGINEER AND BUILDERS’ PATTERN 
MAKER. : 
33, FIELDGATE-STREET, WHITECHAPEL-ROAD, E, 


Patterns designed and arranged trom instruction according to 
requirement, 
Castings for Model Engines kept in stock, 


| . == Fh V N Box Wa Ee 
NSTRUCTION IN CIVIL a “Woop. E 
ENGINEERING, Mari d Land Surveying, eS : REPRESS 
- Levelling, Estimating, So. Wee seen: oc io Me a SILVERSMITHS ats CC eect 


SCOTT TUCKER (late Colonial ENGINEER at the Cape 
of Good Hope), 31, Duke-street, Westminster. 

LEATHER DRIVING BANDS 

_ for Machinery (Well Stretched), 

Leather Hose Pipes, Fire Buckets, &o. 

W. GOODWIN, AND CO., MANUFACTURERS. 
73, SUN STREET, BISHOPSGATE STREET, 
_ LONDON, 


Price List Free, 


=e PRICE LISTS ON APPLICATION, 


J. CUNNINGHAM begs to call the attention of the Public to his newly~invented Ornamental 


\ \ e Sawing Machine. Its extreme simplicity of construction, precluding the possibility of speedily getting out of order, having no 
springs, and its peculiar adaptability to all kinds of fret-work, render it at oned an acquisition and an indispensahility where accuracy, expe- 
dition, and high finish are required. The workingis exceedingly easy, requiring no more exertion than an ordinary Sewing-machine for ladies’ 
use, and making as little noise. Its great utility, combined with neatness of construction, fit it not only forthe workshop but the drawing- 
room of theamateur. The saw takes the place of apencil in the hands of the operator, enabling him to produce the most elaborate artistic 
designs in wood-work. Box or other hard texture woods lin. thick, are as readily sawn through as the finest veneer; metallic plates of fin. 
thick are also speedily pierced. Magnificent specimens executed by this machine, which have been universally admired for their extreme 
delicacy and perfection, aud acknowledged to be unrivalled, may be seen at the inventors address. . The length of stroke of the saw can be 
iad to the workin hand, A simple mechanical contrivance is attached for blowing the sawdust fron: the saw whilst working, also a 
circular saw. f l 

An equally valuable invention is W. J. C.’s PATENTED DRILLING APPARATUS, which may with the greatest advautage be combined 
with the Sawing Machine, enhancing and enlarging its range of usefulness, or it may be adapted to a lathe, or as a distinct machine. Tts 
great advantages over the ordinary lathe for drilling purposes must be apparent when by the addition of this apparatus to a din. centre lathe 
the operator is enabled to drill in the centre of three or more feet, and the drill being vertical and worked by leverage greater accuracy and 
facility is insured, For ornamental purposes it surpasses all hitherto contrived methods, not being limited to one centre around which to 
nego es angles, circles, or any other mathematical figure, the operator is at perfect liberty to describes every conceivable device the fancy 
can dictate, i : 


W. J. CUNNINGHAM, 3, MARKET STREET, BLOOMSBURY SQUARE, LONDON, W.C. 


pj 


HE IMPROVED LEATHER DRIVING 


STRAPS FOR MACHINERY are stronger for a given weight, 
more effeviye, more durable, and cost considerably less than any 


other kind «f Driyi ; ; 
Price Lists fres. Oe Belt. Special Straps fer Portable Engines. 


Turners Patent Strap and Hose Company 
_ Manufactory, Armit pw © 
81, Mark-lane, Lon don rom Greenfield, Manchester. Warehouse, 


Mr. H, FERRABEE, Agent, 


a: INGLIS MECHANIC AND MIRROR. OF SCIENCE, - — ` [Serr 21, 1866. 


W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established. in the Year Rene) 


MANUFACTURER OF 


ENGINEERS, MILLWRIGHTS, IRON SHIPBUILDERY, AND BOILERMAKERS’ TOOLS, 
FROM NEW. AND. IMPROVED PATTERNS, 


The Machines 1 now on Hand and for Sale consist of Self-acting, Screw-cutting, and Turning Lathes, 6}, 7, 8, 10, 11, 143, and 16in. centres, with 
‘peds 6, 8, 10, 12, 18, 14, °16,-18,.and. 20ft. Jong. | Twenty Drilling avd- Boring Machines, of various sizes ; powerful Slotting Machines, 12in, atroke ; 
Punching and Shearing Machines for 4, 2,.4,.8 3, £, and lin, plate; double-ended ditto, for 2 and lin, plate’; Shaping Machine, 10in. stroke; ditto, with 
two tables, 10in. stroke; ditto, with two working heads and two tables, with bed 9ft. long, stroke 16in. ; ’Plate-bending Rolls, 8ft. Gin, long; Planing 
Machine 4ft x 2ft, ditto, atin. x 14in.; por pero TAE Machines, Hydraulic Jacks, Scrow Jacks, and other tools. Apply as above. 


ji 
| ‘MERCHANTS AND SHIPPERS 
Will find every facility for supplying their orders without delay, as a large aomen of 


“ENGINEERDS’ TOOLS 


Are always kept ‘in stock, ready for immediate delivery. All goods s to be of sound material and good workmanship. 
- For price and: further particulars apply as above, . 


‘Self-acting, Turning, and Screw-Cutting Lathes, ___- p 


i 


OF THE FOLLOWING SIZES, 
ae For Sale, and Ready for Delivery :— 


Height of Centres. z Length of Bec. 

63 Inches, : Feet, 

f n 99 

74 "D 4 ” 

8 ” 8 ” 

8 9 12 31 

8 n 3 a 

0 » , 16 oy 

12 39 . 16 op 

1o ” 18 ” 

7 3 IBT” im AS - 20 - 5 
16 13 i 
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